FATTY ACID ACETYLATED SALICYLATES AND THEIR USES 1. PRIORITY 100011This application
claims the benefit of U.S. Provisional Application No. 61/148,658, filed January 30, 2009, U.S.
Provisional Application No. 61/104,363, filed October 10, 2008, U.S. Provisional Application No.
61/104,364, filed October 10, 2008, U.S. Provisional Application No. 61R04,366, filed October 10,
2008, and U.S. Provisional Application No. 61/078,983, filed July 8, 2008. Thc entire disclosures of
those applications atéieli&dAatBnAGiER oAt RA LI XEAEESAND bibkdRcb IELD OF THE
INVENTION [0002]The invention relates to Fatty Acid Acetylated Salicylate Derivatives, Fatty Acid
Acetylated Diflunisal Derivatives, and Fatty Acid ArgigIREXTrill usal Derivatives (-Compounds of the
Invention™); compositions comprising an effective amount of a Fatty Acid Acetylated Salicylate
Derivative, a Fatiy Bcid Adetylatdd DiflunisahDeriviativetarid/df. & FattyoacidvbodidatedNaiflusal
Derivative ("C f the Invention.); ethqds for treating,or preventipg, -, ory disease
comprising th(;% g(?r%%n%gtgr?aéggi o%%%d}%‘fg%ﬁ%/%eﬂgh?;éh% At gr‘ri%%jﬁgnlag %??Hﬁ%v%%t%?ﬁ?%ﬁ patents,
patent applicatitas @uoidpurblic SidEs Cite P hersinraieAvereday: incbrp orbidd By 4efdedridetirb their
entireties 3. BAGKGROUND, OF, THE I NYENTIONIQORSInlammatony allypys undsrlis fne key
pathophysioloay ‘of many chronic And achite diseases. Unresolved inflammation is impdrtant in many
chronic disordétsS. iRchudingzbitppbtineiteddo) heak. Biseade] athebod0Btodibetyperd and type 2
diabetes, dysiipidamia astbya, arihitis.(ncluding heumataid asthre (RAN- SRR, cysti
fibrosis, musclé Was}mg isease (i ing muscullar é)ysfrophf),rgam, Insulin res@%nce, oxidative
stress, inflamnatesiclomel disease (IBD) (including colitis and Crohn's disease), and
neurodegenerative disease (including Alzheimer's disease). [00041In more recent years, the study of
inflammation has gone deeper into the cell. Cell-signaling molecules have been identified that
modulate the expression of genes that dodilaPteE idid En MaYded IdENBnse, including the
pro-inflammatory response and the anti-inflammatory response. One of the central regulators that
balance the ge{#ég?éncodﬂlfﬁ élﬁ’ﬁ?‘é?fﬂrﬁ%tﬁﬁfl%mtf%ﬁ?d%ﬂ%‘éi?é%§3?é%’#§'5&8pﬁzﬁﬁ”ﬁaq’8eta (NFKB).
NFK-B is a fangily:pfAtanscriptions iootess dtab inphudep 50 NRKB 1) p 52 (NFKERT -F6B{RelA), c-Re!
and RelE. These nuclear factors are helg s complexes or dimeric Rairs in an inactive state in the
cytoplasm as &EaMHIE%SHy GORERE K f%’r%‘é%%??l@%?ﬁ@bﬂﬂg DIOYERRSIRE G0 R BRIKBp, and
IK-Bc." but othgks,alse existibhednactve MK Boeypteis-releasediiam Ahaicyteplasaiby
phosphorylation of the 1KB protein through kinases such as IKKP, The kinases, regulating NFKB
activity are actiHtE8'HY IMTMHE TedpoREas s éahtiar Srbdees Flisahthe @isplasmic NFKB
complex such as tkBfpeameOHKR.bacames phosphbylaed tbiaHghkinasesisuct as IKKP and
releases dimeric pairs of NFKB to the nucleus such as p65/p50. In the nucleus, NFKB regulates
genetic expresSBATBF I FIRRIOH) FRCHBRs RTARAY EBTREY ﬁﬂee%ﬁlgg,c FIBOANL L1 p in addition
to enzymes suchmsslapygenasezn(COXp)ans afithe enzymesthatgamersarachidonic acid to
prostaglandin 1-12 (PGH2). These factors jnduce inflammation in various tissues. In addition,
depending updlFthd EEIGRF SHMEXFRRH thE NEK Aﬂﬁ%@éap?gc?g%%cféased NFKB can cause the
expression of anti-inflammatory genes, [00051Salicylates and other non-steroidal anti-inflammatory

drugs (NSAIDs) can influence th@ Iﬁ:ﬁ CHOLE e Wi@g}geﬁp\leﬁqﬁ%i%e relief and reduced
. . A . . . - —— -

inflammation from these drugs. Aspitirand CO> o Teguce mflammation by reversibly or

irreversibly blogﬁﬁg]_acc%g%mgtg%dﬁggm ic ghannelyia.acetyiation gfsrAner 336, (COX-1) or

Serino 516 (COX-2). For some selective NSA1Ds with a carboxylate group, there is significant
charge-chargetiitericaon Wit Arfinite 120 THICBIRHIAG ORI IACHONTHBERS e Eydiotkygenase
enzyme that fogms, RGH: Salicylate: daesAatireyvaraibly inhibitayslooxygenase,because it lacks the

ability to acylate the COX enzyme and has little, if any, direct inhibitory action on the COX enzyme at

concentrations ¥Rt afebefesaft SEAE St iate HARBESHSHEWS BSHIBR ther BBttt IkKP and

osteoarthritis, cystic fibrosis, muscie wasting disease (including muscular

dystrophy), pain, insulin resistance, oxidative stress, inflammatory bowel disease
(IBD) (including colitis and Crohn’s disease), and neurodegenerative discase

(including Alzhetmer’s disease).



thereby inhibit NFKB leading to reduced expression of COX-2 in an inflammatory state where COX-2
expression has been induced. [0006]Another example of an NSAID is diflunisat: [0007]Yet another
example of an NSAID is triflusak [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 am generally. [00091Problems arise in salicylate therapy due to side effects, which
means alternafi@#@ivjays neethio hegevelopet-anciputusth tonfeduca N KR detivdy xSome salicylates,

when given orally, have a key disadvantage of causing gastric ulcers over the long term in.chronic
cminstration a2 GG LS Eiek B SEaHD LIS, HBUBIY e Ba soBtey he high loca
concentration gbthese:COXinhibitor§aMamyof theonwainteddfieds pfasplimarecaused by the
inappropriate inhibition of CEQX or the FNFK? Pathyva . Although NSAIDs }nhié;ii%cox and are
efficacious antliHAMNATb Agants. AVE ST Hinit el 148 ST 0 TBIE 3 ki flammatory
agents that madidate NEI¢Bactivitydarg omegaddpolyiinsatisatedfadtysdciis (R FAt&mega-3 fatty
acids also redyce IL-1, which is an activator of INFKB, arid increase ariti-infiarrirnatory _cy-tokines,
such as IL-1O,gﬁ?Pﬁc%Bt&lz‘ﬁg§,%§u%\h%é‘;Bdaﬁ)§%gﬁr?%’i‘l’?gt’?&at’\%f AHGRS BiANGSS5IRSh, trout,
herring, and tyra thes seucernhdistary marineromegars:fattyracids,nith.eicesarantagngie acid

(EPA) and docosahexaenoic acid (DHA) being the key marine derived omega-3 fatty acids. Leafy
green vegetabfeSORRICSHANTHBENS PALIESID ABIB2 ElchsHE By IE ANEORAIHLES ARomBkd, Bhd canola oil,

arc also rich digfary spuiaes-Pfemeglattyacids ﬁ%&%@m@h@@%%x&f@gg Qliomega-3 fatty
acids have been widely studied with positive results for several chronic inflammatory diseases. INFa
and 1L-6 are cytokihesalratinciéaseadramatiodiycauming inflarpmeddryprbcesdsestiand hye commonly
measured as markers of inflammation., Greater intake of omega-3 P! as.peen shown to associate
strongly with I&’v@g?}iéi}/} Igsd{(% %i?ﬁ%t%%fﬂ?&%‘? ﬂﬁ%“l‘l?-?é de”??ﬁc%c}f%t&ﬁl#%gf uﬁr%a'e‘“’r?ﬁore, higher

intake of omega:3 RifzANFaBalsivheenassbciatetwithhincreasashlevels efimarkeais afs.
anttinflammatign, including the well-characterized anti-inflammatory cytokine. IL-10 (Ferruccci et al,

2006). Animal hitideld B colibR maicats tHACRENPEI dueheisES d¥lome akiabe aMdinflammation,
weight loss, anghmortaliiv:GishQil.sunRIEments nnatieptswith B haveshown, torRedualate levels of

inflammatory mediators and may B_e beneficial for the induction and maintenance of remission in
ulcerative colitié¢ 10021 v the:héddagéméntiof Risl ewrd Bihd? inflaiivragongiconditionsyside effects

proinflammatory factors such as cytokines like TNFa, 1L-6, and 1L-18 in addition to

enzymes such as cyclooxygenase-2 (COX-2) one of the enzymes that converts
arachidonic acid fo prostaglandin H2 (PGH2). These factors induce inflammation in
various tissues. In addition, depending upon the celiular context and the NFxB3
nuclear factors released NFxB can cause the expression of anti-inflammatory genes.
[6045] Salicylates and other non-steroidal anti-inflammatory drugs (NSAIDS)
can influence the NFxB 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 15 significant charge-charge
interaction with Arginine 120. This binding or interaction blocks the
cyclooxvgenase enzyme that forms PGH,. Salicylate does not irreversibly inhibit
cyclooxygenase because it lacks the ability to acylate the COX enzyme and has
little, 1f any, direct inhibitory action on the COX enzyme at concentrations that are

T

relevant in vive. Salicylate has been shown to inhibit the activity of IKKf and



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. [00131Furthermore, omega-3 fatty acids have been shown to
Improve insulinteecisitivikybard iyl Bolesé helerandecinl rapmoesiycefitXehiand infobesaiadividuals.
Omega-3 fatty acids rE?Lave een shown to %m rove insplin resistance in obese and non-obese
patients with af 314 ?ﬁ%ﬁ)a@?ﬁ‘ﬁgﬁ%%é%}ﬁ ,‘Ej%éff Bcgﬂpd insulin metabolism have been show to be
improved in ovEr@sipht hypertiensivensiibietcss NEoaghi irédiment with omega-3 fatty acids.
100141DHA or EPA, C22 and C20 omega-3 fatty acids, are metabolized to active anti-inflammatory
metabolites, some of which include rcsolvins and protectingygnd activate various anti-inflammatory
pathways. 100151 The ability to simultaneously blunt proihflammatory pathways, for example those
that affect levels of C-reactive protein (CRP), TNFa anq_sz_-G cytekincs, while stimulating
anti-inflammatory pathways by shunting omega-3 fatty?’z‘ici\ags’f such as DHA and EPA, into metabolic
pathways that ultimately produce resolvins, prgj;\ectin',sf;@\rld_‘__é)‘ther metabolites that resolve inflammation
would be a great benefit in treating the aforagﬁer’ﬁ?@ﬁedxﬁﬁeases. Inflammation could be particularly
vulnerable to a two-pronged attack, inhibitin@prg_:-;jhj_lammatory pathways and upregulating
anti-inflammatory pathways. 4. SUMMARY OFTHE TNVENTION [00161The Invention is based in part
on the discovery of Fatty Acid Acetylated Salicylatc Derivatives and their demonstrated effects in the
simultaneous upregulation of anti-inflammatory pathways and down regulation of proinflammatory
pathways. ThelfifEhtion Wcarsw hasetampar iom the diseover)eeFatty Acid Acctylatcd Diflunisal
Derivatives and their upregulation of anti-inflammatory pathways and down regulation of
proinflammatory pathways. Additionally, the in%mign@?%ased in part on the discovery of Fatty Acid
Acetylated Triflusal Derivatives and their upregulzﬂ/on of anti-inflammatory pathways and down
regulation of proinflammatory pathways. These novel cogypunds are useful in the treatment or
prevention of diseases associated with inflamngation:3$00171Accordingly, in one aspect, compounds
of the Formula I are described: Formula | andjpharmpceutically acceptable salts, hydrates, solvates,
prodruas, enantiomcrs, and stereocisomers ther%oiﬁherein

g; ,-‘»9
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[0G08] Diflumisal 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 salicvlate therapy due to side effects, which means
alternative ways need to be developed and pursued to reduce NFxB actuvity. 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
writants, 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 NFxB 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 NFxB, and increase anti-inflammatory cytokines, such as [L-10, and

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



RI, R2, R3, and R4 are each independently selected from the group consisting of H. CI, F, CN, NH2,
-NH(C1-C3 alkyl), -N(C1-C1 alky1)2, -NH(C(0)C1-C3 alkyl), -N(C(0)C1-C3 alkyl)2,-C(0)H, -C(0)C1-C3
alkyl, -C(0)0CI-C3 alkyl, -C(0)NH2, -C(0)NH(CI-C3 alkyl), -C(0)N(CI-C3 alky1)2, -C1-C3 alkyl,
-0-C1-C3 alkyl, -S(0)CI-C3 alkyl, and -S(0)2C1-C3 alkyl; WI and W2 are each independently null, O,
or NH, or when W1 and W7 are both NH, then both WI and W, can be taken together to form a

piperidine moiefy fepresents an eptiznalhend that when Rresent Jeayiamtbab Q sl @and c are
each independently H, CH3, -OCH3, -OCH2CF13, or C(0)OH; b is H, CHS3, C}%O)QH, or0-Z:dis Hor

C(0)OH, each 724 pE-Biid wisderispbrgsnmco o I eHén Pag thooke MithetA Bro\VigB it there is at
least one (0)t dn,the compond; eachd,is independentiy 213 saehs isindependently 5 or 6; each t

is independently O'or 1; Q is null; C(0)CH. Z, cis H or any one of the side chains of the naturally
occurring aminéca@ierssvwaisuulflaDscsf Rers! IeaP E REFEI)Podr: dictary sources of omega-3

fatty acids.

[6011] The anti-inflammatory effects of omega-3 fatty acids have been widely
studied with positive results for several chronic inflammatory diseases. TNFa and
11-6 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 11.-6
(Ferrucei er al., 2006). Furthermore, higher intake of omega-3 PUFA has also been
agsociated with increased levels of markers of anttinflammation, including the welil-
characterized anti-inflammatory cytokine IL-10 (Ferruccei et al, 2006). Animal
models of cofitis 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 mflammatory 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 o 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 arthythrnias, have been taken as dietary
supplements and the ethy! ester of omega-3 fatty acids as a combination therapy 18
used to freat dyslipidemia.

[0413]} Furthermore, omega-3 fatry acids have been shown to improve insubm
sensitivity and glucose tolerance in normoglycemic men and in obese individuals.
Omega-3 fatty acids have also been shown to improve insufin resistance in obese
and non-obese patients with an inflammatory phenotype. Lipid, glucose and insulin
metabolism have been show to be improved n overweight hypertensive subjects

through treatment with omega-3 fatty acids.



T is H, C(0)CH, or Z. 100181In another aspect, compounds of the Formula la are described: Formula
la and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers, and
stereoisomers thereof; wherein RI, R2, R:), and R4 are each independently selected from the
group consisting of H, CI, F. CN, NH2, -NF1(C1-C3 alkyl), -N(CI-C3alky1)2, -N1-1(C(0)C1-C3 alkyl),
-N(C(0)CI-C3 alky1)2,-C(0)H, -C(0)C1-C3 alkyl, -C(0)0C1-C3 alkyl, -C(0)NH2, -C(0)NH(CI-C3 alkyl),
-C(0)N(CI-C3 dikg1dp, -CICA atky®, 0 (22:atk{l; 0 $(0yC-CRtafikad;daner« (0} 0 1=EB talkyl; is 2 or 3;

andsis5or 6.a19919lg}qi§§gthe[ﬁ;gept ounds of Eh‘ghli:cq{mu!a b are desce[g]%ed: 0 R4" Formula

com:
Ve & 310 a0 NeR04 1NEIUAL TesOIVIAS
lb and pharmaceutlcaﬁy acce%ltrgb e sa s,dhycfra?és, solvates. procfruus enantiomers, and

stcrcoisomers theteofnwhedeintivate VRER2pRBIIRRITR2R2 taviy R4 are each independently
selected from tnﬁ?%?Up %ncSIa%tm% %]; !‘;!Tﬂ%5’[&E]’qulél?yl\{}l_fl*k%if-}l}g'gié%%ﬁglgé 0{%':%%%%aa.ys, for

example those that affect levels of C-reactive protem (CRP), TNFa and IL-6

cytokines, while stimulating anti-inflammatory pathways by shunting omega-3 fatty

acids, such as DHA and EPA, into metabolic pathways that ultimately produce

resolvins, protecting 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 mvention 15 also based m part on the discovery of
Fatty Acid Acetylated Diftunisal Derivatives and thetr upreguiation of anti-
mnflammatory 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
mflammation.

[6617] Accordingly. in one aspect, compounds of the Formula I are described:




-NH((0)C1-C3 alkyl), -N(C(0)Ci-C2 alky1)2,-C401H, -C(0)C,-C3 -C(0)0CL-C3 alkyl, -COINE-12,
-C(0O)NH(CI-C2 alkyl), -CCO)N(CI-C2 alkyl)2, -C1- C3 alkyl, -0-C1-C, alkyl, -S(0)CI-C3 alkyl, and
-S(0)2C1-C3 alky!l: W, and W2 are each independently null, 0, or NH, or when WI and W2 are
both NH, then both W1 and W, can be taken together to form a piperidinc moiety, a and ¢ are each
independently H, CH3, -OCH3, -OCH2C412, or C(0)0OH-, b is H, CH2, C(0)OH, or 0-Z; d is H or
C(0)OH; each of n, o, p, and q is independently G:gf g @a¢h Z is H or with the proviso thats at least
one ()t in the compound; each r is independently 2 or 3; each s is independently 5 or 6; each tis O or
I and T is H, C{OYIB 10620 Uk dn athertakisedt s Jodisof the EorpfaIESare U EERbed:
and stereoisomers thereoft
wherein
Ry, Ra, Ra, and Ry are each independently selected from the group consisting
of H. CL F, CN, NH,, -NH(C-C; alkyly, -N(C;-C alkyl)y, -NH(C(O)C;-Cs alkyh,
N{C(OYC1-Ca alkyD),-CIOHMH, -C{OYC1-C; alkyl, -C{OY0OC;-Cs alkyl, -C{ONH,,
-C{OINH(C-Cx alkyl), -C{ON(C,-C5 alkyl)s, -C-Cs alkyl, -0-C,-C; alkyl,
-S(0)YC-C; alkyl, and -S{0},C-C5 alkyl;
Wi and W are cach 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, -OCHas, -OCH:CHs, or C(O)OH:
bis H, CHs, C{O)OH, or O-Z;
dis H or C(OYOH;
cach n, o, p, and q is independently 0 or 1;

cach ZisHor

in the compound,

each r is independently 2 or 3;
each s is independently 5 or 6;
each t 1s independently O or 1;
(Q 15 null, C(OYCH:. Z,



0 Formula Ic and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and
stereoisomers thereof, wherein R]. R,. R3, and IC; are each independently selected from the group
consisting of H, CI, F, CN, NH2, -NH(CI-C3-N(C1-C3 alicy1)2, -NH(C(0)C1-C3 alkyl), -N(C(0)CI-C3
alky02,-C(0)H, -C(0)C1-C3 alkyl, -C(0)0C1-C3 alkyl, -C(0)NH2, -C(0)NEI(CI-C3 alkyl), -C(0)N(C1-C3
alkyl)2, -C1-C3 alkyl, -0-C1-C3 alkyl, -S(0)CI-C3 alkyl, and -S(0)2C1-C3 alkyl; WI and W2 are each
independently null, 0, or NH, or when WI and W2 gre both NH, then both W1 and W2 can be taken
together to form a piperidine moiety: a and c are egch independently H, CHI,-OCH2CH 3, or C(0)0OH; h
is H, CH:, C(0)OH, or 0-7; d is H or (0)OH; n, d q are.each independently O or 1; Z is H, or each
r is independently 2 or 3; each s is independently 5 or6yand ~z

O

T
e is H or any one of the side chains of the naturally oceurming amino acids;
W is null, ~O-, or =N(R)-;

R 1s H or C-Cs alkyl; and

T is H, C(O)CH:, or Z.

[6618] In another aspect, compounds of the Formula Ia are described:

Formula Ia
and pharmaceutically acceptable saits, hydrates, solvates, prodrugs, enantiomers,
and sterecoisomers thereof;
wherein
Ry, Rz, Rs, and R4 are cach independently selected from the group consisting
of H, CL, F, CN, NHj, -NH(C;-Cs alkyl), -N(C;-Ca alkyl)s, -NH{C(O)C;-Cy alkvl),
N(C(OYC4-Cs alky )y, -COYH, -CLO)YC,-Cs alkyl, -C(OYOC-Cr alkyl, -C(OINH-,



tis 0 or 1. 100211In anothercompounds of the Formula Id are described: 0 0 Formula Id and
pharmaceutically acceptable salts, hydrates, solvates, prodruas, enantioniers, and stereoisomers
thereof; wherein R1, R2, R3, and R4 are ach independently selected from the group consisting of
H, ClI, F, CN, NH2, -NH(C1-C3 alkyl), -N(C1-C2 alky1)2, -NH(C(0)CI-C3 alkyl), -N(C(0)C1-C2
alky1)2,-C(0)H, -C(0)C1-C2 al.kyl, -C(0)0C1-C3 alkyl, -C(0)NH2, -C(0)NH(C1-C2 alkyl), -C(0)N(C1-C3
alky1)2, -C1-Ck L 73;61.C3 ,Ikggl,_- @rz\g -C3 l-angd--S(0)2C1-C3 alkyl; .. Wland W2 are
each independeg’l@ Z\lﬂﬁ(gf g? Iﬁﬁy fvﬁe "Vel?hﬁaaivbléll%)?é f)tol{:lé Nﬁ%eﬁ? b%k?\%\ﬂ“gr}d W2 can be taken
together to form &(piaridinglylorety;-a(ehd c-areabadh independently li, CH3, -OCR), -OCH2CH3, or
C(0)OH: bis H, CH3, gggp{;;],goélgéz; dis H or C(0)Oft n, o, p, and g are each independently O or I; Z
is H, or o T

sisSor 6.

(6019} In another aspect compounds of the Formula Ib are deseribed:

9]

Ry a c

R

Formula Ib

and pharmaccutically acceptable salts, hydrates. solvates, prodrugs, enantiomers,
and stereoisomers thercof]

wherein

Ry, Ra, Ra, Re Ry, Ry%, ReT and Ry are each independently selected from
the group consisting of H, CL, F, ON, NH,, -NH(C,-Cs alkyl), -N(C,-C: alkyl),
NHC(OYC-Ca alkyl), -N(COYC-Cs alkylh ~-CIOYH, -COYC,-C alleyl,
-C(OYOC-Ca alkyl, -CIOWNH,, -CIOINH(C;-Cy allkyl), -CLOWN(C,-Cy alkyl)s, -Cr-
Cx alkyl, -O-C;-Cy alkyl, -S(0YC-Cs alkyl, and -S5{0»C-Cs alkyl;

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

a and ¢ are each independently H, CHs, -OCHj;, -OCH,CH;, or C(OjOH,;

b is H, CHa, C(OYOH, or O-Z;

d is H or C(O)YOH:

each of n, 0. p, and q 1s mdependently O or 1;

cachZisHor



each r is independently 2 or 3; each s is independently 5 or 6; and each t is independently O or 1.
100221In another aspect, compounds of he Formula le are described: Formula le and
pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiorncrs, and stercoisomers
thereof; wherein kl, Ft2, R.:" and R4 are each independently selected from the group consisting of
H, ClI, F, CN, NH2, -NH(CI-C3 alkyl), -N(C [-C3 alky1)2, -NH(C(0)(11-C3 alkyl), -N(C(0)C,-C3
alky1)2,-C(0)11, -C(0)C1-C3 alkyl, -C(O)? ]j-CS alkyl, -C(O)NH2, C(0)NH(CJ-C3 alkyl),
-C1(0)N(C1-C3 alkyl )2, -C1-C3 alkyl, -0-G1-C3 alkyl, S(0)CI-C3 alkyl, and -S(0)2C1-C3 alkyl; each Z
is independently H, -C(0)CFI3 or c provisp that there is at least gne (0) t

r 5

with the proviso that there is at least one

in the compound;

cach 1 is independently 2 or 3;
cach s is independently S or 6;
eachtis Oor 1, and

Tis H, C(OYCH;, or Z,

16026] In another aspect compounds of the Foermula le are desceribed:

O
Ry a . ¢ P
R
W, o
b d
Ry - o
- /K
O
Formula ic

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

Ry, Ry, Rs, and Ry are cach independently selected from the group consisting
of H, CL, F, N, NH,, -NH(C;-C: alkyl}, -N(C;-C; alkyl),, -NH(C(O)YC;-Ca alkyl},
-N(C(O)YC-Ca alkylyy,-C{OYH, -C(O)C;-Ca alkyl, ~-C{O)OC,-Cs alkyl, -C(O)NH,,
~CIOWNH(C,-Cs alkyl), -C(ON(C-Ca alkyl ), -Ci-Cs alkyl, -0O-C-Ca alkyl,
-S(OYC-Cs alkyl, and -S(O3C-C5 alkyl;



in the compound; each r is independently 2 or 3; each s is independently s is 5 or 6; and each tis
independently O or 1. 10023]In another aspect, compounds of he Formula If arc described: (0t
Formula If and phaimaceutically acceptable salts, hydrates, solvates prodrugs, enantiomers, and
stereoisomers thereof; wherein RI, R.3, R3, and 114 are each independently selected from the
group consisting of H, CI, F, CN, NH2, -NE-1(CI-C3 alkyl), -N(CI-C3 alky1)2, -NH(C(0)CI-C3 alkyl),

-N(C(0)C1-C3 a'ky')z’\%(%}g_’\x%@}%&%% 'eﬁ%%%%% aé%%bﬁcépm@wc&%\wg%'fﬁ alkyl),
-C(0)N(CI-C3 alky1)2, -C1-C3 alkyl, -0-C1-C3 alkyl, -5(0)CI-C3 alkyl, and -S(0)2CL-C3 alkyl: Wl is 0,
or NH; W2 is nedkhONGk, Nieh &ahdho ard Séctrinbiepéirdentlythty GHBOQHBDTHETH:0r C(0)0H; b
is H. CH3. C(0)0H. or 0:4,44. 15 HOL GO, &8I LT, -OCH,, -OCH,CHa, 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 cach independently 0 or 1;

ZisH, or

cach r is independently 2 or 3;
each s is independently 5 or 6; and
tisGorl.

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

O

1 a . c D

R Wy
: W ) \Z
i 0 q
by o]

Ra o r .

R4

Formula Id

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

wherein

Ry, Ry, Rs, and Ry are each independently selected from the group consisting
of H, Cl, F, CN, NHa, -NH(C,-Cx alkyl), -N(C;-Cz alkyl), -NH(C(O)C-Cx alkyl).
N(C(O)YC1-Cy alkylh,-C(O)H, -C(O)Ci-Cs aliyl, -C{OYOC-Cy alkyl, -C(O)NH:,
-CHOWNH(C-Cs alkyly, -C{OMN(C,-Cs alkyl)y,, -C-Cr alkyl, -0-C1-C; alkyl,
-S(0YC4-Cs alkyl, and -S(0),C,-C; alkyl;

10



(o)t each o, p, and qis independently O or 1, each r is independently 2 or 3; each s is independently
5 or 6; and each tis independently O or 1. [0024]In another aspect, compounds of the Formula Ig are
described: 0 Formula Ig and pharmaceutically acceptable salts, hydrates, solvates prodrugs,
enantiomers. and stereoisomers thereof; wherein RI, 122, R3, and RA arc each independently
selected from the group consisting of H, CI, F, CN, NH2, -NH(C1-C3 alkyl), -N(C1-C3 alky1)2,
-NH(C(0)C1-C3 alkyl) WN@@%OJ\G]@%@B@WMMQ@)HV-@@)OM@NHW w{0)0C B8 WkylreC(0)NH2,

g W3 i b0 oV AR 1S 8 Gl R e e e Che A e maturally
occurring amino acidsg and ¢ are CdCb independently H, CHs, -OCH;, -OCH:CHs, or C(OYOH;

b is H, CH,, C{O)YOH, or O-Z;

d is H or C(OHOH:

n, o, p, and q are cach independently 0 or 1,

Z1isH, or

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

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

Formula [e

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

wherein

Ry, Ry, R1, and Ry are cach independently selected from the group consisting
of H, C1, F, CN, NH,, -NH{C-Cs alkyl}, -N(C-Cy alkyl),, -WH{CLOYC-Cs alkyl),
-N(C(OYC-Cx alkyi)y ~-C(OH, -C{O)YC1-Cs alkyl, -C(OYOC,-Ca alkyi, -C{ONH;,
-C{OINH(C-Cy alkyl), -CLONIC-Cy alkyl),, -Ci-Cs alkyl, -0-Cy-Cs alkyl,
-S(O)YC-Ca alkyl, and -S(O)C;-Cs alkyl

each Z 1s independently H, -C(OyCHsor

11



ris 2 or 3; and s is 5 or 6. 100251In another aspect, compounds of the Formula H are described: (t
VV2 Formu and pharmaceutically acceptable salts, hydrates, solvates, prodruus, enantiorners, and
stercoisomors thereof: wherein R], R2, R3. and R4 are each independently selected from the
group consisting of H, CI, F, CN, NH2, -NH(CI-C) alkyl), -N(Ci-C3 alkyl)), -NH(C(0)C1-C3 alkyl).
-N(C(0)CI-C3 alkyl)2,-CH, -C(0)C1-C3 alkyl, -C(0)0C1-C3 alkyl, -C(0)INH2, -C(0)NH(CI-C3 alkyl),
-C(0)N(CI-C3 alkyl)), -C1-C3 alkyl, -0-C1-C3 alkyl, -S(0)C1-C3 alkyl, and -S(0)2C1-C3 alkyl; w1
and W2 are each independently null, O, , or when W1 and W2 are both NH, then both WI and
W2 can be taken together to form a piperidine moiety: represents an optional bond that when present
requires that Q is then null; a and c are indep , C ~OCHS3, -OCH2CHS3, or C(0)0H; b
f iSndependentIy Oorl;

m the compound;

cach r is independently 2 or 3;

each s is independently s 18 3 or 6; and
cach t is independently 0 or 1.

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

Formula if

and pharmacecutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof,
wherein

R, R, Rs, and Ry are each independently selected from the group consisting
of H, C1, F, CN, NH,, -NH(C,-Cs alkyl), -N(C-Cs alkyl),, -NH{C(O)YC,-Cs alkyl),
N(C(O)YC1-C5 alkyl) ~CIOMH, -C(OYC,-Cs alkyl, -C(OYOC,-Cx alkyl, -C{O)NH.,
-C(ONH(C,-C; alkyly, -C{OWN(C,-C5 alkyl),, -C,-Cs alkyl, -0-C,-Cy alkyl,
-S(OYC-Ch alkyl, and -S(O)C1-Cs alkyl:

Wi is O, or NH;

12



each Zis H or ( 0 with the proviso that there is at least one (0 )t in the compound; eachr is
independently 7; each s is independently 3; each t is independently O or I; Q is null, H, C(0)CH, Z, c is
H or any one of the side chains of the naturally occurring amino acids; W3 is null, -0-, or R is H or
C1-C3 alkyl; and T is H. C(0)CH3, or Z. [00261In another aspect, compounds ofFormula Il are
described: Formula 111 and pharmaceutically acceptable salts, hydrates, solvates. prodruas,
cnhantiomcrs, and steragisom@rs therdol;

a and ¢ are ecach independently H, CHa, -OCH;, -OCH,CHa, or C(OYOH,;

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

dis H or C{O)OH;

Zis H, or

cach o, p, and q 1s independently O or 1.
each r is independently 2 or 3;

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

[0024] In another aspect, compounds of the Formula Ig are described:

R,

Formula Ig
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof,
wherein
R, Ry, Ry, and Ry are each independently selected from the group consisting
of H, ClL, F, CN, NH;, -NH(C;-C3 alkvl), -N(C;-Cs alkyl)z, -NH(C{O)C,-Cz alkyl),
N(C(O)C1-Cs alkylys,-C(OWMH, -C(OYC,-C; atkyl, -C(O)YOC;-Cs alkyl, ~-C{O)YNH,,

13



wherein each WI and W2 are independently null, O, or NH, or when W1 and W2 are both NH, then
both W1 and W2 can be taken together to form a piperidinc moiety; represents an optional bond that
when present requires that Q is null; each a and c are independently H, CH1, OCH, -OCELCR) or
C(0)OH; each b is H. CH, C(0)0H, or 07; each d is H or C(0)OH: each n, o, p, and q is independently 0
orl;each Zis 1-1 or (0) with the proviso that there is at least one (0)t in the compound; each ris

independently 2 3O 82%N S8 IndeRendent-3. R, 8:c,-Cs alkyl, -0-C1-Cs alkyl,
-S(OYC-Ch alkyl, and -S{O)C,-Cx alkyl;
Wais null, O, or NR;
R is Hor C-Cy alkyl;
e is H or any one of the side chains of the naturally occurring amune acids;
ris 2 or 3; and
sisSor6.

10025} In another aspect, compounds of the Formula IT are described:

Formuia

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

wherein

Ry, Ra, Ra, and Ry are each independently selected from the group consisting
of H, CL, F, CN, NH,, -NH(C,-Cy alkyl), ~N(C~Cy alkyl), -NH(C(O)YC;-Cs alkyly,
SN(C(OYC-Ca alky Dy, -CLOMH, -COYC;-Cs alkyl, -C{OHYOC,-Cx alkyl, -C{ONH-,
-C{OWH(C-Cs alkyhy, -CION(C;-C;5 alkyly, -C-Cs alkyl, -0-C-Cs alkyl,
-S(O)YC-C; alkyl, and -S(0),C-C alkyl;

Wy and Wy 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 pipenidine moiety;

----- represents an optional bond that when present requires that (¥ 15 then

a and ¢ are each independently H, CH,, -OCH;, -OCH,CHa, or C(OOH;
bis H, CHi, C(OHYOH, or O-Z;
d is H or C{OHYOH,;

each n, 0, p, and g 1s independently O or I}

14



each tis independently O or 1; u is O or 1; with the proviso that when ris 7, s is 3:, Q is null, C(0)013,
Z, or any one of the side chains of he naturally occurring amino acids: is null, -0-, or R is Nor C1-C3
alkyl, and T is H, C(0)CF13, or Z. [00271In yet another aspect, compounds of the Formula lila are
described: Formula Lila and pharmaceutically acceptable salts, hydrates, solvates, prodruus,
enantiomers and stercoisomers thereof; wherein each WI and W, are independently null, O, or NH, or
when WI and W2 are bath AH Hhen both WI and W7 can be taken together to form a piperidine
moiety;

(o)

e,
13 >

with the proviso that there is at least one

in the compound;

cach r1s independently 7;
each s is independently 3;
each t 1s independently O or 1;

Q is null, H, C(O)YCHa, Z,

]

|

T

¢ is H or any one of the side chains of the naturally occurring amino acids;
Wi is null, -O-, or ~N(R}-;

R is H or C-C5 alkyl; and

Tis H, C{O)CHz, or Z.

[0626] In another aspect, compounds of the Fermula ITT are described:



represents an optional bond that when present requires that Q is null: each a and c are independently
H, CH, -OCHS3, -O0CH2CI-13, or C(010H; each b is H, CH, C(0)0OH, or 0-Z: each d is H or C(0)0H; each
n, o, p, and q is independently 0 or I; each Z is H or with the proviso that there is at least one ()t in the
compound: each r is independently 2, 3, or 7; each s is independently 3, 5, or 6; each tis
independently O or I; with the proviso that when ris 7, s is 3; each Q is null, H, C(0)CH3, Z, Or each
e is H or any one of the side chains of the naturally occurring amino ( o )

t

d b R
W, N
zZ
\WW Tﬁi
2 q n
c P a G

Formuia I

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

wherein

cach Wy and W are independently nuil, 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 1s nuli;

cach a and ¢ are independently H, CHi, -OCH;, -OCH;CHas, or C(O)YOH;

each bis H, CH:, C{OYOH, or O-Z;

each d s H or C(OYOH;

each n, 0, p, and g 1s independently Oor 1;

cach Zis Hor

1n the compound;
each r 18 independently 2, 3, o1 7;

each s is independently 3, 5, or 6;



acids; W3 is null, -0-, or R is Fi or CI-C3 alkyl; and T is H, C(0)CHS3, or Z. [0028]In another aspect,
compounds of Formulaare described herein: (0)t Formula IV and pharmaceutically acceptable salts,
hydrates, solvates, prodrugs, enantiomers, and stereocisomcrs thereof; wherein WI and W2 are each
independently nuLl, O, or NH; represents an optional bond that when present requires that Q is null; a
and c are each independently H, CH,-OCH2CH3, or C(0)01-1; b is H, CH3, C(0)0H, or 0-Z;

each t is independently 0 or 1,

uisorl;
with the proviso that whenris 7, s 18 3;

Q is null, C(0YCH,, Z,

0
|
T

218 H or any one of the side chains of the naturally occurring amino acids;
W is null, -O-, or —N{R}-;

Ris Hor C-Cs alkyl; and

Tis H, C{O)CH;s, or Z.

16027} In vet another aspect, compounds of the Formula [Ha are described:

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

wherein

17



d is H or C(0)OH; each n, o, p. and q is independently O or I; each Z is H or with the proviso that there
is (0 )tleast One in the compound; each r is independently 2 or 3; each s is independently 5 or 6;
each tis independently O or I; Q is null, C(0)CHS3, Z. or c is H, C(0)OFL or any one of the side
chains of the naturally occurring amino acids;

each Wy and W are independently null, O, or NH, or when W, and W» are
both NH, then both W, and W5 can be taken together to form a piperidine moiety;

————— represents an optional bond that when present requires that ( is nuil;

cach a and ¢ are independently H, CH;, -OCH,, -OCH,CHs, or C{OYOH;

cach b is H, CHs, C{O)YOH, or O-Z;

each d 1s H or C{O}OH;

each n, 0, p, and q 15 independently O or 1;

cach Z1is Hor

in the compound;
each r is independently 2, 3,01 7;
each s is independently 3, 5, or 6;
cach t 1s independently O or 1;
with the proviso that whenris 7, s 18 3;
cach Qs null, H, C(O)CH;, Z,
O

18



is null, -0-, -N(R)-, and R is li or C1-C3 10029]In another aspect, compounds of the Formula Va are
described: Formula INTa 20 and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantiomers, and stereoisomers thereof; wherein ris 2 or 3; and s is 5 or 6. [00301In another aspect,
compounds of the Formula IVb are described: Formula IVb and pharmaceutically acceptable salts,
hydrates, solvatesntiomers, and sterecisomers thereof,

each e is H or any one of the side chains of the naturally oceurring amino
acids;

W is nuil, -O-, or =N(R}-:

R is Hor C,-C; alkyl; and

Tis H, C(O)CH, or Z.

[0028] In another aspect, compounds of Formula I'V are described herein:

(0)¢
LN\ { = Wib . ,
P ’@W\ -~
e/ N e
Q

Fermula IV

and pharmaceutically acceptable salts, hydrates, sobvates, prodrugs, enantiomers,
and stereoisomers thereof]

wherein

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

wwwww represents an optional bond that when present requires that Q@ 1s nuil;

a and ¢ are each independently H, CHa, -OCH:, -OCH,CHaz, or C(O)OH;

bis H, CHi, C(O)YOH, or O-Z;

dis H or C(O)OH;

each n, 0, p, and g is mdependently O or 1,

cach ZisHor

19



wherein W1 and W, are each independently null, 0, or NH; a and c are each independently H, CH3.
-OCT+, -OCH2CHi. or C(0)OH; b is H. CH3, C(0)OH, or 0-Z; d is H or C(0)0OH; each n, o, p. and q is
independently O or 1; Z is H or o each r is independently 2 or 3; each s is independently 5 or 6; and t
is 0 or 1. [0031]In another aspect, compounds of the Fo 'c are described: Formula We

in the compound:

each r 18 independently 2 or 3;
each s 1§ independently 5 or 6
cach t 18 independently 0 or 1,

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

e is H, -C(OOH, or any one of the side chains of the naturally occurring
armino acids;

Wi 18 null, -O-, -N(R}-; and

R is Hor C;-Cs alkyl
106029] In another aspect, compounds of the Formula IVa arc described:

F

Formula [Va

20



and pharmaceutically acceptable salts, hydrates, solvates, prodructts, cnantiomers, and stercoisomcrs
thereof; wherein WI and W7 arc each independently null, 0, or NH; a and c arc each independently H,
CH3, -OCH3, -0CH2CH or C(0)0H: b is H, CH3, C(0)01i, or 0-7: d is H or C(0)0OH; each of n, 0. p, and
g is independently O or 1; each 7 is independently null, H, or ( 0 )l with the proviso that there is at least
one (0 )t in the compound; each r is independently 2 or 3; each s is independently 5 or 6: and each t
is independentlynd phdrmaccutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,

and stercoisomers thereof;
wherein

ris 2 or 3; and

sisSorb.
[0030] In another aspect, compounds of the Formula IVD are described:

O

Formula I'Vb

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

wherein

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

a and ¢ are each independently H, CH:. -OCH,, -OCH,CH;, or C{OYOH;

bis H, CHs:, C(O)YOH, or O-Z;

d is H or C(O}OH;

cachn, o, p, and q is independentiy O or 1

ZisHor

(o)
P -

each r is independently 2 or 3,
each s is independently 5 or 6; and
tisGorl.

10031} In another aspect, compounds of the Formula IVe are described:
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Formula IVd and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers, and
stereoisomers thereof; wherein null, H each Z is independentlyor ()t proviso that there is at least one
in the compound; each r is independently 2 or 3; each s is independently s is 5 or 6; and each tis
independently O or I. [00331In another aspect, compounds of the Formula Ve are described:
Formula lye

F

Formula I'Ve

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

wherein

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

a and ¢ are cach independently H, CHs, -OCH;, -OCH,CHa;, or C(O)YOH;

bis H, CHy, C(OHYOH, or O-Z;

dis H or C(OYOH;

each of n, 0, p, and g 18 independently O or 1;

cach Z is independently null, H, or
t
(o)
P —
r s

with the proviso that there 15 at least one

(o)
e “"‘““

m the compound;
cach r 1s independently 2 or 3;
cach s 18 independently 5 or 6; and

each t 1s independently 0 or 1.



and phiniJaccutically acceptable salts, hydrates, solvates. prodrugs enantiorners. and stereocisomers
thereof; wherein Wi is 0, or NH; W2 is null, 0, or NH; a and c are each independently H, CH -OCH
OCH2CHS3 or C(0)0H; b is H, CH3, C(0)0OH, or 0-Z, d is H or C(0)0OH; each o, p. and q is independently
Oorl;ZisHor ()t eachrisindependently 2 or 3: each s is independently 5 or 6; and each tis
independently O or 1. [0034]In another aspect, compounds of the Formula IVf are described: 0

[0032] In another aspect, compounds of the Formula IVd are described:
F

Fermula IVd

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

cach Z 1s independently null, H, or
(o)
i
r 8

with the proviso that there is at least one

t

o

o)
X —

in the compound;

each r 15 independently 2 or 3;

each s 15 independently s 15 5 or 6; and
cach t is independently O or .

(0633} In another aspect, compounds of the Formula Ve are described:
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Formula IVf and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantio and
stereoisomers thereof; wherein e is H. -C(0)0OH or any one of the side chains of the naturally
occurrin amino acids; W3 is null, -0-, -N(R) and R is H or C1-C3 alkyl, ris 2 or 3; and s is 5 or 6.
100351In another aspect, compounds of the Formula iVg are de Med: 0 Formula tVg and
pharmaceutically acceptable salts, hydrates, solvates. prodrugs, enantiomers, and stereocisomers
thereof; whereinFFt is Nor CI-C3 alkyl; ] and W2 are each independently null, 0. or NH;

(0) 4

Formula IVe

and pharmaceutically acceptabie salts, hydrates, solvates, prodrugs, enantiomers,
and sterecisomers thereof,

wherein

W, 1s O, or NH;

W 15 null, O, or NH;

a and ¢ are each independently H, CHa, -OCHj;, -OCH:CH;, or C{O)OH;

bis H, CH;, C(O)OH, or O-Z;

dis H or C{O)YOH;

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

ZisHor

each ris independently 2 or 3;
cach s is independently 5 or 6; and
each t is independently € or 1.

[0034] In another aspect, compounds of the Formula IVT are described:
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a and c are each independently H, CI-13. -OCR’, -OCH2Cor C(0)0H; b is H,C(0)01-1, or 0-Z; d is H or
C(0)011; each n. o, p. and g is independently O or I; Z is Nor (0 ) each ris independently 2 or 3; each
s is independently 5 or 6; and each t is independently 0 or I. 10036]In still another aspect, compounds
of he Formula V are described: Formula V and pharmaceutically acceptable salts, hydrates, solvates.
prodrugs, enantiomers. and stereoisomers thereof; v,rhercin Wi and W3 are each independently null,
0, or NH; represents an optionalgbond that when present requires that Q is then

Formula IVFf

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

¢ is H, -C(OYOH or any one of the side chains of the naturally occwrring
aming acids;

Wais null, ~O-, —N(R}-; and

R is H or Ci-Cx alkyl,

ris 2 or 3; and

518 S or 6.

[0035] in another aspect, compounds of the Formula IVg are described:



null; a and c are each independently H, CH3, -OCH3, -OCH2CH3, or C(0)OH; b is H, CH3, C(0)OH, or
O-Z: dis H or C(0)OH; each n, 0. p, and q is independently O or 1: each Z is independently null, H. or (
o with the proviso that there is at least one ( 0 )t in the compound: each r is independently 7; each s
is independently 3; each t is independently 0 or 1: Q is null, C(0)CHS, Z, or

/

O
n c r .
O Wi o} q
b d
O

Formula Vg

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

wherein

R is H or C;-Cx alkyl;

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

a and ¢ are each independently H, CHs, -OCHa;, -OCH,CHa, or C(OYOH,

bis H, CHs, CIOHYOH, or O-Z;

dis H or CHOYOH;

each n, o, p, and g 1s independently G or 1;

ZisHor

(o)
P -

each r 1s independently 2 or 3,
each s is independently 5 or 6; and
each t 18 independently O or 1.

10636] In still another aspect, compounds of the Formula V are described:



;and W3 is null, -0-, -N(R)-; R is H or C1-C3 alkyl and e is H, -C(0)0OH or any one of the side
chains of the naturally occurring amino acids. 100371In yet another spec compounds of the Formula
VI are described: ( 0) t Formula V and pharmaceutically acceptablets, hydrates, solvates, prod rugs,
enantiomers and stcrcoisomers thereof; wherein Wl and W2 arc each independently null, O, or H;
represents an optional bond that when present requires that Q is null; a and ¢ are each independently
H, CH, -OCH-i, -OCH2Cg13, or CfQ)OH; b is H, CH, CEO)Ol-l, or 0-Z; d is H or C(0)OH,;

Wi b d
AR AN 7
- I“i W2
g
Q

Formula V

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

wherein

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

————— represents an optional bond that when present requires that Q 1s then
nuit;

a and ¢ are cach independently H, CHs, -OCH;, -OCH;CHz, or C(O)OH;

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

d is H or C(O)YOH;

each n, o, p, and g 18 independently O or 1;

each Z is independently null, H, or

(o)
A
]" S
with the proviso that there is at least one

(o)t
P —

in the compound;
each 1 18 independently 7;
each s 1s independently 3;

cach t is independently 0 or 1;



each n, o, p, and q is independently O or I: each Z is H or ( 0 with the proviso that there is at least one
(o) inthe compound: each r is independently O, 1,2 or each s is independently an integer from Ito 10;
each tis independently O or I; Q is null, C(0)CE3, Z, or e is H, -C(0)0OH, or any one of the side
chains of he naturally occurring amino acids: W3 is null, -0-, -N(R)-; and R is H or C1i-C3 alkyl.
100381In another aspect, compounds of the Formula Vla are described:

Q 1s aull, C(OYCHa, Z, or

W 1s null, ~O-, ~-N(R}-;

R is H or C,-C1 alkyl and

¢ is H, -C{OYOH or any one of the side chains of the naturally occurring
amino acids.

[0037) In vet another aspect, compounds of the Formula VI are described:

Formula Vi

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
Wy and W, are cach mdependently null, O, or NH;
----- represents an optional bond that when present requires that Q 1s null;
a and ¢ are each independently H, CHa, -OCH,, -OCH>CHs, or C{OYOH,
bis H, CHs, C(OYOH, or O-Z;
d s H or C{OY0OH;
each n, 0. p, and g is independently G or [;

cach ZisHor

(o)

P -

¥ s

with the proviso that there is at least one
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Formula Via and pharmaceutically acceptable alts, hydrates, solvates, prodrugs, enantiomers, and
stereoisomers thereof:, wherein r is 2 or 3 and s is independently 5 or 6. 100391In another aspect,
compounds of the Formula VIb are described: Formula VIb and pharmaceutically acceptable salts,
hydrates. solvates, enantiomers. and stere.oisomers thereof, wherein W1 and W2 are each
independently null, 0, or a and c are each independently H, CH, -OCH3 -OCH2CH3, or 00)0H; b is H,
CH,. C(0)01-1. or 0-Z; d is H or C(0)0H; (o )t

i -

i the compound;

each r1s independently 0, 1, 2 or 3;

each s is independently an integer from 1 to 10;
each t 15 independently 0 or 1;

Q is null, C{O)YCH;, Z, or

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

Wi is nuil, -O-, -N(R}-; and

Ris H or C-C alkyl

{0038} In another aspect, compounds of the Formula Via are described:
O
OH
F.C O
OW

Formula Via
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof,
wherein
ris 2 or 3; and
s 1s independently 5 or 6.

[0035] In another aspect, compounds of the Formula VIb are described:



each n, o, p, and q is independently O or I; Zis Hor (0 each risindependently 2 or 3; each s is
independently 5 or 6; and each t is independently O or I. IOO40Th another aspect, compounds of the
Formula Vk are described: 0 F3C0 Formula Vie and pharmaceutically acceptable salts, hydrates,
solvates, prodruus, enantio and stereoisomers thereof; wherein WI and W, are each independently
null, 0, or NH; a and c are each independently 1-1,-OCH, -OCH,CH or 0,0101-1:

a 1
%Wz {
'§ ssssmrasra
W : . M
b d O
/1\0

Formula VIb

O

F3C

and pharmaceutically acceptable salts. hydrates, solvates, enantiomers, and
stereoisomers thereof,
wherein
Wi and W, are each independently null, O, or Ni;
a and ¢ are cach independently H, CHi, -OCH;, -OCH:CH;, or C(O)YOH;
bis H, CHa, C(OYOH, or O-Z;
d 1s H or C(OYOH;
each n. o, p. and q is independently G or 1;

ZisHor

(o)

%
- 5
cach r 1s independently 2 or 3;
cach s is independently 5 or 6; and
each t 15 independently 0 or 1.

{0040] In another aspect, compounds of the Formula Vie are described:

Q c
. ° WE.
W1 e} g Z
b d
FaC ?

zZ
Formula Vie

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

and stereoisomers thereof]
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bis H, CH, C(0)01-1, or 0-Z. d is H or C(0)0OH; each of n. o, p, and g is independently O or 1; each Z is
independently null, H, or (o) with the pro o that at least One Z is (0 )t each ris independently 2 or 3;
each s is independently 5 or 6: and each t is independently O or 1. 100411In another aspect,
compounds of the Formula VId are described: 07z F3CO Formula Vid
wherein

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

& and ¢ are cach independentty H, CHz, -OCH;, -OCHCH;, or C(O30CH;

b is H, CHs, C{OYOH, or O-Z;

d is H or C{OOH;

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

each Z 1s independently null, H, or
(9)t
e —
r 3
with the proviso that at cast one Z 15

(o)

AN

each r 1s independently 2 or 3;
cach s 15 independently 5 or 6. and
cach t 1s independently O or 1.

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

FaC O

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

each Z is independently H, -C(OYCH; or

3



and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomcrs, and stereoisomers
thereof; wherein each Z is independently H, -C(0)C. 3 or with the pro o that at least one Zis (0 )t
each r is independently 2 or 3; each s is independently 5 or 6; and each t is independently O or 1.
[00421In another aspect, compounds of the Formula Vie are described: Formula Vie and
pharmaceutically acceptable salts, hydrates, solvates, prodnms, en ntim crs, and stereolsomers
thereof;

(o)

i -

- 5
with the proviso that at least one 2 18

(o)t
A T

each r1s independently 2 or 3;
each s i1s independently 5 or 6; and
cach t is independently O or 1.

[0042] In another aspect, compounds of the Formula Vie arc described:

d o
F3C p We s

Formula Vie

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

W, is O, or NH;

W 1s null, O, or NH;

a and ¢ are cach independently H, CHa, -OCH;, -OCH»CHaz, or C(O)OH;

bis H, CH;, C{O)YOH, or O-Z;

dis H or C(O)YOH;

cach o, p. and ¢ 1s independently Oor 1;

ZisHor

32



wherein W1 is 0, or NH, W2 is null, O, or NH; a and c are each independently H, C-OCH2 H or 0)0 b is
El, Cl-b, C(0)OH, or 0-Z; d is 1-1 or C(0)OH; each o, p, and g is independently O or 1; ZisHor eachr
is independently 2 or 3; each s is independently 5 or 6; and t is independently O or 1. [0043]In another
aspect, compounds of the Formula VII are described: ot Formula Vilf

(o)
P -

each r is independently 2 or 3;
each s 15 independently 5 or 6; and
t1s independently O or 1.
[0043] In another aspect, compounds of the Formula VIf are described:

O

OH

(o),

Formula VI

and pharmaccutically acceptabie salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thercof;
wherein

e 1s H, -C(OYOH or any one of the side chains of the naturally occcurring
amino acids;

Wiis nuil, =O-, -N(R}-; and

R is H or C;-Cs alkyl,

ris2or3;

§18 5 or 6, and

tisQorl.

[0044] In another aspect, compounds of the Formula Vig are described:
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and phdrmaccutica ly acceptable salts, hydrates, solvates, prodrugs, enantiomers, and stercoisomcrs
thereof; wherein c is H, -C(0)0OH or any one of the side chains of the naturally occurring amino
acids; -0-, -NCR) and Ris Hor C1-C3r 1s2 or 3;sis 5 or 6; and t is 0 or I. [00441In another aspect,
compounds ofFormulaare described: 0 Formula NAT and pharmaceutically acceptable salts,
hydrates, solvates. prodru s, enantiomers, and stereoisomers thereof: wherein R is H or CI-C1 alkyl;
V1/4.7) and VV, are each independe@tly null, 0, or NH; a and c are each independently FL CH OCH k,
-OCH2CH', or C(0)0H;

i X OR

=
FsC O
)‘\ M{WEM—A
@) Wi
b 0 dq s
O

Formula VIg

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

wherein

R 1s H or C;-Cs alkyl;

Wy and W are cach independently null, O, or NH;

a and ¢ are each independentlv H, CHs, -OCH,;, -OCH,CH:, or C(O)OH;

bis H, CHa, C{OYOH, or O-Z;

d is H or C{OHYOH;

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

Zis Hor

(o)
x -

cach 1 is independently 2 or 3;
cach s is independently 5 or 6; and
each t 15 independently 0 or 1.

[0045] In another aspect, compounds of the Formula Vil are described:
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bis H, CH, C(0)0OH, or 0-Z; d is H or C(0)0OH; each n, o, p. and q is independently Oor ZisHor (0)
each r is independently 2 or each s is independently 5 or 6; and each t is independently O or I.
[00451In another aspect, compounds of the Formula VII are described: Formula VIl and
phaiinaceutically acceptable salts, hydrates, solvates, prodrutts, enantiomers, and stereocisomers
thereof; wherein WI and W2 are each independently null, 0, or NH: represents an optional bond that

when present requires that Q is then nul {0) t
| Wi b . .
‘W Wy
R
Q
Formula VI

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, cnantiomers,
and stercoisomers thereof;

wherein

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

————— represents an optional bond that when present requires that Q 1s then
null;

a and ¢ are cach independently H, CHs, -OCH;, -OCH,CHai, or C{OYOH;

bis H, CH:, C(OYOH, or 0-Z;

d 18 H or C{O)YOH,;

cachn, 0, p, and g 1s independently Qor 1;

ecach Zis Hor
t
(o)
5
r s
with the proviso that there 18 at least one

(o)

Y

in the compound;

cach r1s independently 7;
each s is independently 3;
cach t is independently O or 1,

Q is nult, C(0)CHs, Z, or



a and c are each independently H, C-OCH3, -OCH2Cor C(0)01-1; bis H, CH, C(0)OH, or 0-Z: dis H
or C(0)OH; each n, o, p, and g is independently 0 or 1; each Z is H or with the Droviso that there is at
east one (0 in the compound; each r is independently 7; each s is independently 3; each t is
independently 0 or 1; Q is null, C(0)CH3, Z, or and W, is null, -0-, -N(R)-; R is H or C1-C.3 alkyl; and

Wiis null, ~O-, -N(R}~;

R 1s H or C;-Cs alkyl; and

e 1s 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 Fermula I’ are described:

Formula I’

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

wherein

Ri. Ry, Rs, and Ry are cach independently selected from the group consisting
of H, C1, F, CN, NHa, -NH(C,-C5 alkyl), -N(C;-C; alkyl), -NH(C(O)YC,-Cs alkyl),
-N(C(OYC1-C alkyl)y,-CIOYH, -CIOYC-Cr alkyl, ~C(OYOC,-C alkyl, -C{O)NH.,
-C{ONH(C-C5 alkyl), -C(ON(C-Cy alkyl), -C1-Cs alkyl, -O0-C;-Cy alkyl,
-S(OYCy-Cy alkyl, and -S(0)C,-Cs 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 15 null;

a and ¢ are each Independently H, CH;, -OCH;, -OCH,CHs, or C(O)YOH;

b is H, CH:, C(OYOH, or O-Z;

d is H or C{OYOH;

each 1, o, p, and q s independently 0 or {;
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e is H. -C(0)0OH or any one of the side chains of the naturally occurring amino acids. [0046]In a further
aspect, compounds of the Formula are described: Formula I' and pharmaceutically acceptable salts,
hydrates, solvates, prods, enantiomers, and stereoisomers thereof; wherein RI, IC), R1, and R4
are each independently selected from the group consisting of H, CI, F, CN, N-NH(CI-C3 alkyl),
-N(C,-C3 alkyl)), -NH(C(0)C1-C3 alkyl). -N(C(0)C1-C3 alky1)2,-C(P)H, -C(0)C1-C alkyl, -C(0)0CI-C3
alkyl, -C(0)NH2, -C(0)NIg{C1-& Bialkyl), -C(0)N(CI-C3 alky1)2, -C1-C, alkyl, -0-CI-C3 alkyl, -S(0)CI-C3
alkyl, and -S(0)2C,-C alkyl: WI and W2 are each independently null, 0, or NH, or when WI and W,
are both NH, then both WI and W2 can pgt)éken together to form a piperidine moiety; represents an
optional bond that when present requires fthat Q is null: a and c are each independently H, CE13,
-OCE13, -0CH2C1-13, or C(0)0OH; b is.H, ; 01; dys H or C(0)OH; each n, 0, p, and q is
independently O or I; each ZisH, _-

0O
(o) T5 v
?2 w./j\
/Lzz T - \ §
13 S or Rs

in the compound;

cach r 1s independently 2 or 3;

each s 18 independently S or 6;

each t1s independently O or 1;

cach vis 1 or2;

Rs and R are cach independently hydrogen, deuterium, C-Cy alkyl, halogen,
-OH, -C(OYC-Cy alkyl, -O-aryl, -O-benzyl, -OC(O)YC,-C; alkyl, -C;-Cs alkene, -C)-
Cs alleyne, -C(OHYC,-Cy alkyl, NHz, -NH{C-C; alkyl)y, -N{C;-Cs alkyl),
NHC(OYC,-Cy altkyl), -N(COHYCy-Cs alkyly,, -SH, -S(C;-Cs alkyh), -S(O)C1-Cs
atkyl, -S{01C-Cs alkyl:

() 15 null, C{OYCH,, Z,
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or with the proviso that there is at least one (0t Or in the compound; each r is independently 2 or 3;

each s is independently 5 or 6; each t is independently O or I; each vis 1 or 2;

R5 and Ro are each

independently hydrogen, deuterium, C1-C4 alkyl, halogen, -OH, -C(0)C [-C4 alkyl. -O0-aryl. -0-benzyl,
-0C(0)CL-C4 alkyl,-C1-C3 alkene, -C C3 alkyne, -C(0)CI-C4 alkyl, NH2. -NIH(CI-C3 alkyl).
-N1-1(C(0)CI-C2 alkyl), -N(CI(0)C3-C3 alky1)2, -SH, -S(CI-C3 alkyl), -S(0)C1-C3 -S(0)2CI-C3 alkyl; Q
is null, C(0)CH, Z, , Or cis H or any one of theside chains of the naturally occurring a no acids,

1?1?13 is null, -0-, or

e is H or any one of the side chains of the naturally occurring amino acids:

W2 15 null, -O-, or ~=N(R)-;
R 1s H or C;-C; alkyl; and
TisH, C{(OYCH, or Z.

{0047] In another aspect, compounds of the Formula Ia’ are described:

R4 O
l !
Rz
OH
Ra
R4
Formula fa’
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,

and stereoisomers thereof,

wherein

Ri, R, Rs, and Ry are each independently seiected from the group consisting
of H, CL F, CN, NH,, -NH(C-Cs alkyD), -N(C-Cs alkyly, NH(C{OYC,-Cy alkyl),
-N(C(OYC1-C alkylo.~CIOYH, ~-CLO)YC-C atkyl, -C{O)Y0C-Cy alkyl, ~C(O)NH:,
-C{OWH(C-Cs alkyl}, -C{OWN{C,-Cs alkyl), -C-Cy alkyl, -0-C;-Cx alkyl,

-S{OYCy-C; alkyl, and -S(0)Cy-Cs alkyl;
sisSoré;

vis lor2;and
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Ris H or CrC3 alkyl; and T is H, C(0)CH3, or Z. [00471In another aspect, compounds of the Formula
la' are described: Formula la' and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantio and stereoisomers thereof, wherein 12,2, R3, and R4 are each independently selected
from the group consisting of H, CI, F. CN, NH2, -NH(Ci-C3 alkyl), -N(Ci-C3 alky1)2, -NH(C(0)Ci-C3
alkyl), -N(C(0)C1-C3 alkyl)2,-C(0)H, -C(0)Cp-C3 alkyl, -C(0)0(11-C3 alkyl, -C(0)NH2,
C(0)NE-1(CI-C3-C(0)N( G1:G8 alloRn-Hle5d alkly G163 alkybOELCialkyh apgrS(0
)2CI-C2 alkyl; sis 5 or 6; is 1 or 2; and R5 anJR are each ir!de](p%endexntlé[ h)l/drogen‘z deuterium,
Ci-C4 alkyl, haté§én; COLE e rEdlalkyrno-af b coesbn St DE e Kedattent; 2 hffneC c(0)(71-C4
alkyl, NEI2, -NIH(G1:G3 alblydyeN(E 163 allor) 20 NRK (0) GG B NR(O)EI-G8,alky1)2, -SH, -S(CI-C3
alkyl), -SCI-C3 allgl,\-_S(%)ZQl-CB alk%l“.([004§]ln‘ another as{gect compounds of the Formula Ib" are
described: “NH(C(O)C-Cy alkyl)y, -NCOK-Ch alkylh, -SH, -S(C-Cq alkyly, -S(OMC-Cs

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

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

Formula Ib’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stercoisomers thereof]
wherein

Ry Rao. Rs, Re Ry7, Ro7 Ry, and Ry are cach independently selected from
the group consisting of H, CL, F, CN, NH,, -NH(C,-C; alkyl), -N(C,-C; alkyl),,
NH(C(O)C1-C; alkyly, -N{C(O)YC-Cs alkyl),,-C(O)H, -C(O)C,-C5 alkyl,
-C(OYOC-Cy alkyl, ~C(ONH,, -C(OMIWNH(C,-Cs alkyl), ~-C{OWN(C,-C alkyly,, -Cy-
Ca alieyl, -0-C-Cs alkyl, -S(O)YC,-Cs alkyl, and -S(0),C-Cs alkyl;

W, and W, are cach 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, -OCH;, -OCH:CHs, or C{O)OH;

bis H, CHs, C(OYOH, or G-Z;

dis H or C(OOH;

cach of n, o, p, and q 18 independently 0 or 1,
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0 Formula Ib' and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, and stereocisomers
thereof; wherein RI. R2, R3,, R4, Psil,12.3', and KA' are each independently selected from the group
consisting of H, CI, F, CN, NH2, -NH(Ci-C3 alkyl), -N(CI-C3 -NH(C(0)Ci-C3 alkyl), -N(C(0)Ci-C3
alkyl)2,-C(0)H, -C(0)C1-C3 alkyl, -C(0)0C1-C3 alkyl, -C(0)NH2, -C(0)NH(C1-C3 alkyl). -C(0)N(C1-C3
alky1)2, - Ci alkyl, -0-C1-C3 alkyl. -S(0 )C1-C3 alkyl, and -S(0)2C1-C3 alkyl; WI and W2 are each

independently null, O,
together to form a pip

e%a'?\%’

or when Wi and W2 are both '1-1, then both WI and W2 can be taken
Phoiety: a and ¢ are each independently H, CH3, -OCH3, -OCH2CH3 or

C(0)011: bis H, CH3, C(0)OH, or 0-Z, d tsol-Spr C(0)01-1; each of n, 0, p, and q is independently 0 or 1;

eachZisH, (0)

,or

with the proviso that there is at least one

O

Rs v
/(zi M
5
r S oor Re

in the compound;

each ris independently 2 or 3:

each s 1s independently 5 or 6,

cach t is independently O or 1;

cachvis lorZ2;

R.s and

R are each independently hydrogen, deuterium, C,-Cy alkyl, halogen,

-OH, -C(OYC1-C4 atkyl, -O-aryl, -O-benzyl, -OC(O)C;-Cq alkyl, -C-Cs alkene, -C)-
Csy alkyne, -C(O)C1-Cy alkyl, NHy, -NH(C-Cx alkyl), -N{C,-C; alkyh)s,
NH{C(OYC-Cx alkyl), -N{C(O)YC-C; alkyl),, -SH, -S{C-Cy alkyD), -S(0)C-Cs
alkyl, -S(0),C-C; alkyl; and

10049]

T is H,

C(0)YCH;, or Z.

In another aspect compounds of the Formula I¢” are deseribed:
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, Or with the proviso that there is at least one 0 OrR6 in the compound; each r is independently 2 or
3: each s is independently 5 or 6: each tis independently O or I; each vis 1 or 2; R5 and R5 are
each independently hydrogen, deuterium. C1-C4 alkyl, halogen, -OH. -C(0)C1-C4 alkyl, -0-aryl,
-0-benzyl, -0C(0)Q-C4 alkyl,alkene, -Ci- C3 alkyne, -C(0)C1-C4 alkyl, NH2, -NH(Ci-C) alkyl), -N(C1-C3
alkyl)2, -NH(C(0)C1-C3 alkyl). -N(C(0)C1-C3 alky1)2, -SH, -S(CI-C3 alkyl), -S(0)C1-C3 alkyl,
-S(0)2C1-C3 alkyl; and T is H, C(@CH3, or 100491In another aspect compounds of the Formula c are
described: Formula Ic's, |

Formuila Ic’

and pharmaceuticaily acceptable salts, hydrates, solvates, enantiomers, and
sterecotsomers thereof,

wherein

Ry, Rz, Ra, and Ry are cach independently selected from the group consisting
of H, CI, F, CN, NHa, -NH(C,-C= alkyl), -N(C,-C; alkyl),, -NH(C(O)C,-C; alkyl),
“N(C{OYC1-Cy alky D, -CIOWH, -C(OYC-Cy atkyl, -C(OYOC,-C5 alkyl, ~-CIOINH,,
-C{O)NH(C1-C5 alkyl), -CON(C-Cy alkvl), -Ci-Cy alkyl, -O-C-Cy alkyl,
-S(OHC-Cs alkyl, and -S(0C-Cs alkyl;

Wy and W, are each independentiy null, O, or NH, or when W, and W, are
both NH, then both W, and W can be taken together to formn a pipenidine motiety;

a and ¢ arg each independently H, CH:, -OCH,, -OCH,CH,, or C{OYOH;

b1s H, CHs, C(O)YOH, or O-Z;

d is H or C{O)YOH;

1, 0. p, and g are each independently § or 1;

each Z 15 H,
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and phatutaccutically acceptable salts, hydrates, solvates,enantiorners, and stereoisomers thereof,
wherein RI, R2, R3, and R4 are each independently selected from the group consisting of H, CI, F,
CN, NH2, -NFI(C)-C; alkyl), -N(CI-C3 alkyl)), -NH(C(0)C1-C3 alkyl), -N(C(0)C1-C) alky02,-C(0)H,
-C(0)CrC3 alkyl, -C(0)0C1-C3 alkyl, -C(0)NH2, -C(0)NH(CI-C3 alkyfl, -C(0 )N(CI-C3 alkyl)), -C1-C3
alkyl. -0-C1-C3 alkyl, -S(0 )Cr-C3 alkyl, and -S(0)2C1-C) alkyl; W1 and W2 are each independently
null, 0, or NH, or when WI and W2 are bgth NH, then both WI and W, can be taken together to form a
piperidine moiety; a and c are each inde endigntly H, CH, -OCHS3, -OCH2CH), or C(0)0OH: b is H. CH3,
C(0)OH, or 0-Z; d is H or C(0)OH; n, 0. pjjand g are edch independently 0 or |; each Z is H, with the
proviso that there is at least one 0

-~

Re

with the proviso that there is at least one

in the compound;

cach r is independently 2 or 3;

cach s is independently S or 6;

each t 1§ independently 0 or 1;

each vis 1 or 2; and

R: and R are each independently hvdrogen, deuterium, C-Cy alkyl, halogen.
-OH, -C(OYC,-Cy alkyl, -O-aryl, -O-benzyl, -OC(OYC,-Cy alkyl, -C;-Cs alkene, -C-
Cs alkyne, -C{OYC;-Cy alkyl, NH,, -NH(C-C5 alkyl), -N(C,-Ca alkyl)s,
SNHEC(O)YC-Cs alkyl), -N{C(O)YC-Ca alkyl)y, -SH, -S(C;-Cs alkyly, -S(O)C4-C
atkvl, ~S(0):C;-Cs alkyl.

[0050] In another aspect, compounds of the Formula Id” are described:

@W&f

Formula 1d’

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

and stereoisomers therecof;
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in the compound: each r is independently 2 or 3; each s is independently 5 or 6; each tis
independently O or 1; each vis 1 or 2: and R5 and R6 are each independently hydroncn.
deuterium, C1-C1 alkyl, halogen -OH, -C(0)CrC4 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C17-C3
alkene, -C1-C3 alkyne, -C(0)CI-C4 alkyl, NH2, -NH(C)-C3 -N(C11-C3 alkyl, -NH(C(0)C1-C2 alkyl),
-N(C(0)C7alky1)2, -SH. -S(1-C3 alkyl), 2S(0)(71-C2 -S(0)2C1-C3 alkyl. 100501In another aspect,
compounds of the.fgpmula Id' are described: 0 0 Formula Id' and pharmaceutically acceptable

salts,hydrates, solvates,prodrugs, cnantiomers. and stereocisomers thereof; wherein =
1, Ry, Ra, and Ry are cach independently selected from the group consisting

of H, CL F, ON, NH;, -NH({C;-Cs alky}), -N(C-Cs alkylys, -NH(CLOYC;-Cs alkyl),
SN(CIONC-Cs akky D -CLOWMH, -C(O¥C;-Cs alkyl, -C(OHYOC,-C; alkyl, -C{O)NH,,
-COOWNH(C-Ca alkyD), ~CLOIN(C,-C alkyly, -C-Cy alkyl, -0-C,-Cx alkyl,
-S(OYC,-Cy alkyl, and -S(0),C,-Cs alkyl;
Wy and W, are each independently null, O, or NH, or when W; and W, are
both NH, then both W, and Wy can be taken together to form a piperidine moiety;
a and ¢ are each independently H, CHs, -OCH:, -OCH,CH:, or C(O)YOH;
bis H, CH:, C(OHYOH, or O-Z;
d1s H or C{O)YOH;

1, o, p, and q are each independently O or i,

cach 7 is H,

0

11 the compound;

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

cachvis lor2; and

43



RI, R2, R3, and R.4 are each independently selected from the group consisting of H, ClI, F, CN, NH2,
-NH(C1-C3 alkyl), -N(CI-C3 alky1)2, -N1-1(20)C1-C3 alkyl). -N(C(0)C,-C, alky1)2,-C(0)H, -C(0)C1-C3
aikyl, -C(0)0CI-C3 alkyl, -C(0)NH2, -C(0)NH(CI-C3-C(0)1N(Ci-C3 alky1)2, -Cr() alkyl, -0-Ci-C3 alkyl,
-S(0)C1-C3 alkyl, and -S(0)2C1-C3 alkyl; Wi and W7 are each independently null, 0, or NH, or
when W1 and W2 are both NH, then both WI and W., can be taken together to form a piperidine

moiety; a and c are each independently H, CH, -OCH3, -OCH2CH3, or C%O) ; B\l H, CH, C(0)OH, or
0-Z; d is H or C(0)0H; ¢ BMpRare ¢ 4 B em&&%ém%@&ée@m 1.-3;1? aﬁ) paloganhe
compound; eaclhHs-indergndenty R ay-aeach Seis-iidependstly 5068, aactii iskingependently O or
1; hvis1lor2; and _ .
CACVIS & O 2 e, -C(0VC1-Cs alkyl, NH,, -NH{(C1-C; alkyl), N(C,-Cs alicyl)s,

NH(C(O)YC1-Cs alkyl), N(C(OIC,-Ca alkyl)y, -SH, -S(C1-Cs alkyh), -S(OYC,-Cs

alkyl, -S(0)C,-Cs alkyl,

[0G51] In another aspect, compounds of the Formula Ie’ are described:

Ry
z

Ro O/

Ra o
Rs
zZ

Formula le’
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and sterecisomers thereof:
wherein

R1, Ra, Ra, and Ry are each independently selected from the group consisting
of H, CL. F, CN, NHo,, -NH{(C-C; alkyl}, -N(C-C alkyl},, -NH(C(O)C-C5 alkyl),
N{C{OYC-C alky e, ~-CIOWMH, -CLOYC-Cs alkyl, -CLO)YOC-Cy alkyl, -C{ONH,,
SCOOWNH(C-Cs alkyl), <CIOMN(C-C alkylys, -C-Cs alkyl, -0-C-Cy alkyl,
-S(O)YC1-Cs alkyl, and -S(0),C,-Cy alkyl;

cach Z 18 ndependently H, -C{O)YCHa,

with the proviso that there is at ieast one
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R5 and R are each independently hydrogen, deuterium, C1-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl,
-0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene, -C1- alkyne, -C(0)C3-C4 alkyl, NH 2, -NI-RC
1-C3-N(CI-C3 alky02, -NH(C(0)C1-C3-N(C(0)C [-C3 aLky1312, -SH, -S(CI-C3 alkyl), -S(0)C1-C3 alkyl,
-S(0)2C1-C3 alkyl. [0051)In another aspect, compounds of the Formula le' aredescribed: Ri Formula
le' and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers, and

stereoisomers thereof; wherein RI, 13.2, R3, and R4{re each independently selected from the

Ltroup consisting of ﬁl@(}ﬁ F. CN, NH2, -NH(CI-C3-N(1- )2, -N1-1(001CI-C3 N(C(0)C [-C3

alkyl)2,-C(0)H, -C(0)C1+C7 alkyl, -C(0)0C1-C3 alkyl, - , -C(0O)N(Ci-C3
alky1)2, -C1-C3 al -C3 alkyl i

independently H, -

n the compound;

each r1s independently 2 or 3;

cach s is independently s is 5 or 6; and

cach t is independently O or 1

each vis L or2; and

Rs and Rg are each independently hydrogen, deuterium, C;-Cy alkyl, halogen,
-OH, -C(OYC,-Cy alkyl, -O-arvl, -O-benzyl, -OC(OYC,-Cy alkyl, -C-Cy alkene, -C;-
C; alkyne, -C(O)C-Cy alkyl, NH;, -NH(C;-Cy alkyl}, -N(C;-C5 alkyl),,
~NH(C(OYC;-Ca alkyl), -N{C(OYC,-Cy alleyl)s, -SH, -S(C-Cy alkyl), -S(O)C;-Cs
alkyl, -S(ORC,-C5 alkyl.

[6G52] In another aspect, compounds of the Formula H are described:

Formula If

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

Ry, Ro, Rs, and Ry are cach independently selected from the group consisting
of H, Cl, F, ON, NH,, -NH(C,-C; alkyl}, -N(C-Cs alkyl)y, -NH(C(O)C;-C; alkyl)
N(CLOYC1-Cs alkyly,,-COMH, -C(O)YC1-Cs alkyl, -C(OYOC-Cy alkyl, -C{O)NH-,
~C(OWH(C;-C5 alkyl), -CIOW{C-C; alkylyy, -Ci-Cy alkyl, -0-Cy-Cy alkyl,
-S(GYC,-C alkyl, and -S(O)»C,-C; alkyl;



R6 with the proviso that there is at least one (0 )t or in the compound; each r is independently 2 or 3;
each s is independently s is 5 or 6; and each t is independently O or 1 each vis | or 2; and R5 and
R6 are each independently hydrogen, deuterium; C1-C4 alkyl, haloden, -OH, -C(0)(11-C4 alkyl,
-0-aryl, -0-benzyl, -0001C1-C4 alkyl, -C1-C3 alkene, -C 1- C3 alkyne, -C(0)C1-C4 alkyl, NH2,
-NIli(CI-C3 alkyl), -N(CI-C3 ally1)2, -NE(0(0)CI-C3 alkyl), -N(C(0)C1-C3 alky1)2, -SH, -Kr() alkyl),
-S(0)C1 -C3 -5(0)2C1:C3 alkyl f 0105_2iln another aspect, compounds of the Formula | are described:
Formula It' and pharmg‘t‘eﬁtﬁa‘ﬁ&%}éeeptable salts, hydrates, solvates, prodruas, enantiomers, and

stereoisomers thereof; . .
W 1s nufl, O, or NH;

a and ¢ are each independently H, CHs, ~OCH;, -OCH,CH;, or C(O)YOH;
bis H, CH,, C(O)OH, or O-Z;

dis H or C{O)OH;

each o, p, and q 18 independently O or 1;

each 7 is H,

, or

O

i the compound;

each r 1s independently 2 or 3;

cach s is independently Sor 6;

cach t is independently 0 or 1

sachvis T or2;

Rs and Ry are each independently hydrogen. deuterium, C,-Cj alkyl, halogen,
-OH, -C{OYC-Cy alkyl, -O-aryl, -O-benzyl, -OC(0)C:~-C; alkvl, -Cy-C; alkene, -Cy-
Csy alkyne, -C(O)YC;-Cy alkyl, NH,, -NH(C,-C; alkyl), -N(C,-Cs alkyl)s,
~NH(C(O)C-C; alkyl), -N(C(O)C,-Cs alkyl), -SH, -S(C;-Cs alky]), -S{GYC-Cs
alkyl, -S(O%C,-Cs alkyl.
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wherein RI, R2, K3, and R4 are each independently selected from the group consisting of H, CI, F.
CN, NH2, -NH(C1-C3 alkyl), -N(CI-C3 alky1)2, -NH(C(0)C1-C3 alkyl), -N(C(0)C1-C3 alky1)2,-C(0)H,
-C(0)CI-C3 alkyl, -C(0)0C1-C3 alkyl, -C(0)NH2, -C(0)NH(CI-C3-C(0)N(C1-C3 alky1)23, -C1-C3 alkyl,
-0-C1-C3 alkyl, -S(0)CI-C3 alkyl, and -S(0)2C1-C1 alkyl; W1 is 0, or NH; W2 1S null, 0, or NH; a and e
are each independently H, CH, -OCH OC 2C14.7., or C(0)011. b is H, CH, C(0)OH, or 0-7; d is H or
C(0)0H; each qgpsgnd qiis inderendeniyB:ardusach s Fokula 197 HPARIMSE. that thereat least

one 0

Formula Ig’

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

Ri, Ra, Ra, and Ry are cach independently selected from the group consisting
of H, CL F, ON, NH;, -NH(C;-Cx alky]), -N{C-Ca alkyly,, -NH(C{OW,-Cx alkvl),
SNICLOYC -Gy alky b, -CLOMH, -CLOYC,-Cs alkyl, -CLOYOC,-Ch atkyl, -CIOWNH,,
~CIOWNH(C-C; alkyly, =C{OWN(C,-C5 alkyl},, -Cy-Cy alkyl, -0-Cy-Cy alkyl,
-S(OYC-Cy alkyl, and -S{01C-Cs alkyl:

Wais null, O, or NH;

e 1s H or any one of the side chains of the naturally occurring amino acids:

vislorl;

Rs and Rg are each mdependently hydrogen, deuterium, Ci-Cy alkyl, halogen,
-OH, -C(OYC,-Cy alkyl, ~O-aryl, -O-benzyl, -OC(O)YC,-Cy alkyl, -C1-Cs alkene, -C;-
C; alkvne, -C(O)C,-Cy alkyl, NH,, -NH{C-Cs alkyl), -N(C;-Cy alkyl),,
~NH(C{O)C,-Cy alkyl), -N(C(O)C,-Cy alkyl),, -SH, -S(C;-Cy alkyl), ~S(OYCy-Cs
alkyl, -S(0).C,-C; alkyl; and

s1s 3 or 6.

[0054] In another agpect, compounds of the Formula IT” are described:
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in the compound; each r is independently 2 or 3; each s is independently 5 or 6; each tis
independently O or 1; each vis | or 2; R5 and R6 are each independently hydrogen, deuterium,
1-C4 alkyl, halogen, -OH, -C(0)C11-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene, -C
1- C3 alkync, -C(0)C1--C4 alkyl, NH2, -NH(C1-C3 alkyl), -N(C1-C3 alky1)2, -NH(C(0)C1-C3 alkyl),
-N(C(0)C1-C3 alky1)2, -SH, -S(C1-C3 alkyl), -S(0)C1-C2 alkyl, -S(0)2C1-C3 alkyl. [0053lIn another
aspect, compounds of the Formula Ig' are descyibed: 0 0 Formula 1g' and pharmaceutically acceptable
salts, hydrates, solvates, prodrugs, cna“hftiomeré q stercoisomers thereof; wherein RI, R2, R3,
and R3 arc each independently selected from theigroup consisting of H, CI. F, CN, NH,,

, TQ(O)N(C1-C3 alky1)2, -C1-C2 alkyl, -0-C1-C2

: W3 is null, 0, asNH: q
z
ARt W
0 p

R

-C(0 10C1-02 alkyl, -C(0)NH, -C(© i
alkyl, -S(0)CI-C3 alkyl, and 2S5(0)24

Formula IT”

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

wherein

Ri, Ra, Ra, and R4 are cach independently selected from the group consisting
of H, CL, F, CN, NHa, -NH(C,;-Cy alkyl), -N(Cy-Cs alkyl),, -NH(C(O)YC,-Cs alkyl),
-N{C(O)YC-C alky e, -C{OH, -C({O)YC1-C5 alkyl, -C(OYOC;-C5 alkyl, -C{OYNH,,
-C(OWNH(C-Cy alkyl), -C(ON(C,-Cy alkyl),, -Ci-Cs alkyl, -G-C,-C alkyl,
-S(O)YC-Cs alkyl, and -S(0),C,-C; alleyl;

Wi and W, are cach 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 pipenidine moiety;

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

a and ¢ are each independently H, CHa, -OCHa, -OCH>CHz, or C(O)YOH,

bis H, CHa, C{OYOH, or O-Z:

d is H or C{O)YOH;

each n, 0, p, and g 1s independently O or 1;

each 7 1s H,
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c is H or any one of the side chains of he naturally occurring amino acids: vis | or 2; Rs and R6
arc each independently hydrogen, deuterium, CI-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl, -O-aryl,
-0-benzyl, -0C(O)C1-C4 alkyl, -C1-C2 alkenc, -C1- C3 alkync, -C(0)CI-C4 alkyl, NH2, -NH(CI-C2
alkyl), -N(1-C3 -NH(C(0)C1-C3 'alkyl), -N(C(0)CI-C3 alkyl )2, -SH, -S(C1-C2 alkyl), -S(0)C1-C2
-S(0)2C1-C3 alkyl; and s is 5 or 6. 100541In another aspect, compounds of the Formula II' are
described: Formula II' and pharmaceutigally acceptable salts, hydrates, solvates, prodrugs,
enantiomers, and stcreoisomers thereof wherein  _ Rj, R7, R3, and R4 are each independently
alkyl), -N(C1-C3 alkyfl2,
-NH(C(0)CI-C3 alkyl), -N(1(0)C1- C% y1)2Z; ~C(0)0CI-C3 alkyl, -C(0)NI-12,
-C(0)NH(Ci-C3 alkyl), -C(0)N(Ci-C3 alky1)2, {C1- C3 alkyl, -0-C1-C3 alkyl, -S(0)C1-C3 alkyl, and
-S(0)2C1-C3 alkyl; WI and W2 arc each independently null, 0. or NH, or when WI and W2 are both
NH, then both Wl and W, can be taken together to form a pipendine moiety; represents an optional
bond that when presentfieguiresthatiQisiben nuli-asandec are each independently H, CH-4. -OCHS,
-OCH2CHI or C(0)0OH; b is H, CHI. C(0)OH, or 0-Z: d is H or C(0)0I-1;

in the compound;

cachris7;

cach s 18 3;

each t is mdependently 0 or 1;

eachvislorZ;

R and R are each independently hydrogen, deuterium, C;-Cs alkyl, halogen,
-OH, -C{OYC,-Cy alkyl, -O-aryl, -O-benzyl, -OC(O)C,-Cs alkyl, -C-Cx atkene, -Cy-
Cy atkyne, -C(OYC-Cy alkyl, NH,, -NH(C-Cs alkyl), -N(C-C; alkyl)s,
-NH{C(OYC1-Ca alkyly, -N{C(O)C1-C; alkyly, -SH, -S(C-Cx alkyD), -S{(O)YC:-Cs
allcyl, -S(O1»Ci-Ca alkyl;

Q is nuif, C{OYCH,, Z,
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each n. 0. p, and q is independently O or 1; each Zis H, (0 ) R6 with the proviso that there is at least
one inthe compound; eachris 7: each s is 3: each tis independently O or | each vis | or 2: R, and
R6 are each independently hydrogen, Lute C4 alkyl, halogen,

¢ 18 H or any one of the side chains of the naturally occurring amino acids;
Wi is null, -O-, or =N(R}-;

R is Hor C,-C; alkyl; and

Tis H, C(OYCHs, or Z.

[0055] In another aspect, compounds of the Formula I are deseribed:

d b R
W N
7 1
~ A 8
Wy q n
C p a O

Formula [P

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs. enantiomers,
and stereoisomers thereof]

wherein

each W, and W are independently null, O, or NH, or when W, and Ws 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 QQ 1s null;

cach a and ¢ are independently H, CH;, -OCH;, -OCH,CHa, or C(OYOH;

each b is H, CH;, C(OYOH, or O-Z;

cach d 1s H or C(OHO0H,

cach n, 0. p, and g is independently G or 1;

cach Zis I,
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-OH, -CO)C1-C., alkyl, -O-aryl, -0-bertzyl, -OCKIICI-C4 alkyl, -C1-C2 alkene, C3 allyne, -C(0)CI-C4
alkyl, NH2, -NH(C1-C2-N(CI-C2 -NE(C(0)CI-C3 alkyl), -N(C(0)C1-C3 alkyl)2, -SH, -S(C1-C3 alkyh.
-S(0)C1-C3 alkyl, -S(0)2C1-C3 alkyl; Q is null, C(0)CHS3, Z, e is H or any one of the side chains of the
naturally occurring amino acids; WI is null, -0-, or R is Noralkyl; and T is H, C(0)CH, or Z_ 100551In
another aspect, compounds of the Formula Il are described: (0 )t Formula llI' and pharmaceutically
acceptable salts, hydrates, solvates, prqglruizs, enantiomers. and siercoisomers thereof; wherein each
W1 and W) are independently null,0, or NH, et WheanI and both NH, then both Wl and W, can be
taken together to form a piperidine m_ézr resént ptional bond_that when present requires that Q is
null: -

Re

with the proviso that there is at least one

L |
s

in the compound,

each r1s independently 2, 3, or 7;

cach s 15 independently 3, 5, or 6;

cach t is independently 0 or 1,

eachvis lor2;

cach Rs and Rg are each independently hydrogen, deuterium, C;-Cq aikyl,
halogen, -OH, -C(OYC,-Cy alkyl, -O-aryl, -O-benzyl, -OCIONHC,-Cy alkyl, -C;-C5
alkene, -C-Cs alkvne, -C(O)C,-Cy alkyl, NHy, -NH(C,-Cs alkyl), -N(C,-Cs alkyl),,
-NH(C(O)C-Cy alkeyl), -N{C{OYC1-Ca atkyl)a, -SH, -S(C1-C5 alkyl), -S(OYC,-C;
alkyl, -S(0)C-Cs alkyl;

uisOorl;

with the proviso that when ris 7, s 18 3;

Q s null, CIOYCHs, Z,

L
[y



each a and c are independently H, CH). -OCH3, -OCH2CH3. or C(0)0H; each b is H, CH3. C(0)0OH, or
0-Z; each d is H or C(0)OH; each n. o, p, and q is independently O or 1; each Zis H. (o , Or with the
proviso that there is at least one 0 in the compound; each r is independently 2, 3, or 7; each s is
independently 3, 5, or 6;

e 1s H or any one of the side chains of the naturally occurring amino acids:
W is null, -O-, or -N(R}-;

R 1s Hor C;-C: alkyl; and

T is H, C{OYCH;, or Z.

|06056] in yet another aspect, compounds of the Formula 111a’ are descnibed:

(o),

Fermula [fla’

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

whercin

each 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 ( is null;

each a and ¢ are independently H, CHs, -OCHs;, -OCH,CH;, or C{OYOH;

cach bis H, CHs, C(O)OH, or O-Z;

each d 15 H or COONOH;

each n, o, p, and q 15 independently O or 1;

ecach 7 is H,

L
[



each tis independently O or 1; each vis | or 2; each R5 and R6 are each independently hydrogen,
deuterium, C1-C.1 alkyl, halogen, -OH, -C(0)C1-C4 alkyl, -0-aryl, -O-benzyl, -0C(0)CI-C4 alkyl. -C1-C3
alkene. -C1-C3 alkyne, -C(0)CI-C4 alkyl, NH2, -NH(C1-C3 alkyl), -N(C1-C2 alky1)2, -NH(C(0)C1-C2
alkyl), -N(C(0)C1-C2 alky1)2, -SH, -S(C1-C3 alkyl). -S(0)C1-C3 alkyl, -S(0)2C1-C3 alkyl; uis 0 or I;
with the proviso that whenris 7. sis Q is null, C(0)CF12. Z, , or e is Hot any one of the side chains
of he naturally occurring amino acids: VQ/J%I tnull, -0-, or R is H or C1-C3 alkyl; and T is H, C(0)CH, or
Z. 109561In yet another aspect, compoufids of he Formula llla are described: Formula Ella’ and
pharmaceutically acceptable salts, hydrajgs, solvates, prod rugs. enantiomers,

-~

O

in the compound;

each r1s independently 2. 3, or 7;

each s 18 independently 3, 3, or 6;

cach t 1s independently 0 or 1:

cachvis i or2;

each Rs and Ry are independently hydrogen, deutertum, C;-Cy alkyl, halogen,
-OH, -C(OYC-Cs alkyl, -O-aryl, -O-benzyt, -OC(OYC-C, alkyl, -C-Cy alkene, -C -
Cz alkyne, -C{ONC-Cy alkyl, NH,, -NH(C;-Cs alkyly, -N(C;-Ca alkyl)s,
-NHC(OYC-Cx alkyly, -N(C(OYC4-Ca atkylyy, -SH, -S(C;-Cs alkyl), -S(OYC,-Cs
alkyl, -S(0),C,-Cs alkyl;

with the proviso that whenris 7, s1s 3;

each Q s null, C(OYCH;, Z,



and stercoisomers thereof: wherein each W1 and W2 are independently null, O, or NH. or when W1
and W2 are both NH, then both W, and W2 can be taken together to form a piperidinc moiety;
represents an optional bond that when present requires that Q is null; each a and c are independently
H, CH3, -OCH3, 20CH2CH3, or C(0)0OH; each b is H, CH3. C(0)0OH, or 0-Z: each d is Nor C(0)0OH: each

n, o, p, and q is independently O or I; each Zis H, , or with the proviso that there at least one in the

compound;
o

2

O

+
each e is H or any one of the side chains of the naturally occurring amino
acids;
W is null, -O-, or ~N(R)-;
R is H or Cy-Cx alkyl; and
Tis H, C(OYCHa, or Z.

[0057] In another aspect, compounds of Formula IV” are desceribed herein:

Formula IV’

and pharmaceutically acceptable saits, 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 1s null;

a and ¢ are each independently H, CHa, -OCH;, -OCHCH,, or C(OHYOH,

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

dis H or C{OYOH;

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

cach Z 1s H,

L
=



each r is independently 2, 3, or 7; each s is ndependently 3. 5, or 6; each t is independently O or | each
vis | or 2; each R5 and ft6 are independently hydrogen, deuterium, C1-C4 alkyl, halogen, -C(0)C1-C4
alkyl, -O-aryl, -0-benzyl, -0C(0)CI-C4 alkyl, -C1-C3 alkene, -C 1- C3 alkyne, -C(0)C1-C4 alkyl, NH2,
-NH(C[-C3 alkyfl, -N(1-C3 alkyl)2, NH(C(0)CI-C3 alkyl), -N(C(0)CI-C3 alkyl)2, -SH,
-S(CI-C3-S(0)CI-C3 -S(0)2C1-C3 alkyl; with the proviso that when ris 7, s is 3; each (2 is null,
C(0)CHS3, Z, ,Or eacheisH orany rap)d;f the side chains of the naturally occurring amino acids; W3
is null, -0-, or R is H or CI-C alkyl; and Tj}js FL C(0)C1-13. or Z.

X

O

in the compound;

each r is independently 2 or 3;

each s 1s independently 5 or 6;

cach tis independently 0 or 1

cachvisiorl;
Rs and Rg are each independently hydrogen, deuterium, C,-Cy alkyl, halogen, -OH,
~C(OYCy-Cyq alkyl, -O-aryl, ~-O-benzyl, -OC(0)C;-Cs alkyl, -C,-Cs alkene, -Cy-Cs
alkyne, -C(O)C,-Cy4 alkyl, NHy, -NH(C-Ca alkyl), -N(C1-Cs alkyl),, -NH(C{O)C-
Cy alkyl), -N(C(OYC-Cs alkyly, -SH, -S(C;-Cx alkyl), -S(OYC1-C alkyl, -S(01Cy-
Cs aikyl;

Q is null, C(OYCH3, Z, or

e is H, -C(OYOH, or any one of the side chains of the naturally occurming
arino acids;

W is null, -O-, -N{R}-; and

tn
th



100571In another aspect, compounds of Formula IV' are described herein: Formula IV' and
pharmaceutically acceptable salts, hydrates, solvates, prodruus, mum and stercoisomers thereof;
wherein Wl and W2 arc each independently null, 0. or NH; - - - - - represents an optional bond that
when present requires that Q is null; a and ¢ are each independently H, CH3.-OCH2CH3, or C(0)OH: b
is H. CH;, C(0)OH, or 0-Z; d is H or C(0)0OH; each n, o, p, and q is independently O or | each Zis H, ,
Or

R 1s Hor C-Cs alkyl

[0058] In another aspect, compounds of the Formula IVa® are described:

F-.

Formula IvVa’

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

vislorZ;

Rs and Ry are cach independently hydrogen, deuterium, C;-Cy alkyl, halogen,
-OH, -C(O)C1-Cy alkyl, ~O-aryl, -O-benzyl, -OC(0G)YC-C, alkyl, -Cy-Cs alkene, ~Cy~
Cs alkyne, -C(OYC-Cy alkyl, NH;, -NH(C-C; alkyl), -N(C-C; alkyl)s,
-NH(C(O)YC-Cy alkyl), -N(C(O)YC,-Cy alkvil,, -SH, -S(C,-C5 aliyl), -S(OYC-Cs
alkyl, -S{O»C,~Cs alkyvl; and

sis Sor 6.

10059) In another aspect, compounds of the Formula IVb® arc described:



in the compound; each r is independently 2 or 3; each s is independently 5 or 6; each tis
independently O or 1, each vis | or 2; R5 and R6 are each independently hydrogen, deuterium, C1-C4
alkyl, halogen, -OH, -C(0)CI-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)O-C4 alkyl, -C1-C3 alkene, alkyne,
-C(0)C11-C14 alkyl, NI12, -NH(O-C3 alkyl), -N(CI-C3 alky1)2, -NH(C(0)CiC3 alkyl), -N(C(0)C1-C)
alky1)2, -SH, -S(CI-C) alkyl), -S(0)CI-C3 alkyl, -S(0)2Cv C3 alkyl; Q is null, C 0)CH.3, Z, or eisH,
-C1(0)OH, or anly he side chains of the naturally occurring amino acids; W3 is null, -0 N(R) and

Formula IVH’
and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and
stereoisomers thereof,

wherein

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

a and ¢ are cach independently H, CHa, -OCHa, -OCH>CHa, or C(O)YOH;
bis H, CHs, C(O)YOH, or O-Z;

dis H or C{OHYOH;

each nn, 0, p, and q 1s independently O or [

each 7 1s H,




R5 and R6 are each independently hydrogen, deuterium, C1-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl,
-0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene, -Cr C3 alkyne, -C(0)C1-C4 alkyl, N112,
-NB:CI-C.3-N(CI-C3 alkyl)-, -NH(C(0)C1-C3 alkyl), -Nit:C(OICI-C3 alky1)2, -SH. -S(C (-C3 alkyl),
-S(0)C. C3 alkyl, -S(0)2C1-C3 alkyl; and s is .5 or 6. 100591In another aspect, compounds of the
Formula Rib' are described: /to Formula INTb' and pharmaceutically acceptable salts, hydrates,
solvates, enantiomers, and stcrcoisomers thereof, wherein Wl and W, are each independently null, O,
or NH: a and ¢ are eath HIepEREEMy H, CH, -OCHS3, -OCH2CHS3, or C(0)0H:; is H, C1-1$, C(0 )OH,

or 0-Z; d is H or C(0)0k-83Gh Mdepdhdnthis.independently O or 1; each Zis El, (0)t

each s 18 independently 3 or 6;

each tis independently O or 1;

cachvis 1or2;

Rs and Rg are each independently hydrogen, deuterium, C,-Cy alkyl, halogen,
-OH. -C(OYC-C4 alkyl, -O-aryl, -O-benzyl, -OC(0)C,-C; alkyl, -C;-Cs atkene, -Cy-
Cz alkyne, ~-C{O)C;-Cy alkyl, NH,, -NH(C-C; alkyl), -N{C;-C; alkyl)s,
NH{C(OYC1-Cy alkyl), -N(COYC1-Cs alkyly, -SH, -S(C-Cs alkyl), -S(O)C:-Cs
alkyl, -5(0),C-Cx alkyl.

[0060] In another aspect, compounds of the Formula IVe” are described:

F

/ O
| an oo

\ WWE\

W4 0 q Z
o) d
F

O
l

z
Formula Ve’

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

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

a and ¢ are each independently H, CHj;, -OCHj, -OCH;CHjs, or C(O)OH,

bis H, CHs, C{O)YOH, or 0-Z;

d is H or C{OYOH;

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

each 7 is null, H,



.or  50rR6 inthe compound; each ris independently 2 or 3; each s is independently 5 or 6; each t
is independently O or 1; each vis | or 2; R5 and R6 are each independently hydrogen, deuterium,
Ci-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)Ci-C4 alkyl, -C1-C3 alkene, C3
ailcyne, -C(0)C1-C4 alkyl, NH2, -NH(C1-C3 alkyl), -N(CI-C3 alky02, -NH(C(0)Ci-C3 alkyl),
-N(C(0)C2-C3 alky1)2, -SH, -S(C1-C3 alkyl), -S(0)C1-C3 alkyl, -S(0)2C1-C3 alkyl. [00601In another
aspect, compounds of the Formula We' gre described: Formula We'

i the compound;

each r1s independently 2 or 3;

cach s 1s independently 5 or 6,

cach t is independently 0 or 1;

eachvislord;

Rs and Rg are each independently hydrogen, deuterium, C-Cy alkyl, halogen,
-OH, -C{OYC-Cy alkyl, -O-aryl, -O-benzyl, -OC{O)YC,-Cy alkyl, -C-Cs alkene, -C-
Cs atkvne, -C(O)YC,-Cy alkyl, NHo, -NHOC-Cs alkyly, -N(C-Cs alkyl),
NB{(C(OYC1-Cy alkyl), -N(C(O)YC1-Cs alkyly, -SH, -S(C)-C;5 atkyl), -S(OYC;-Ca
alkyl, -5(0)C;-Cs alkyl.
{0061} In another aspect, compounds of the Formula IVd® are descnbed:

F

Formula IVd’

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

wherein



and phaimaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers, and stereoisomers
thereof; wherein W1 and W2 are each independently null, 0, or NH: a and c are each independently H,
CH3, -OCH3, -OCH2CH or C(0)0H; b is H. CH3, C(0)0OH, or 0-Z, d is H or C(0)0OH; each of n, o, p, and
g is independently O or 1; each Z is null, FI, , or with the proviso that there is at least one or in the
compound; each r is independently 2 or 3; each s is independently 5 or 6; each t is independently O or
1;eachvis lor?2; ead !'zan%u G}Qre each independently hydrogen, deuterium, CI-C1 alkyl, halogen,
-OH, -00101-04 alkyl, % ary l)eniyl -000)C1-01 alkyl, -C1-C,, alkenc, -CI() alkyne, -C(0)C1-C4
alkyl, NFL, -NFI(Ci-C, alkyl), -N(0-03 allfyél%; -NH(C(0)CI-C3 alkyl), -N(C(0)01-C3-SH, -S(C1-C3 alkyl),
-S(0)CI-C3

)

in the compound;

each r is independently 2 or 3;

cach s 15 independently 5 or 6;

cach t is independently 0 or |

eachvislor2;

Rs and Ry are each independently hydrogen, deuterium, C;-Cy alkyl, halogen,
-OH, -C(O)YC-Cy alkyl, -O-aryl, -O-benzyl, -OC{O)YC-Cy alkyl, -Ci-Cs alkene, -C;-
Cs alkyne, -C(O)YC-Cy alkyl, NHy, -NH{C;-Ca alkyl), -N(Cy-Ca alkyljs,
NH(C(OYC-Cy alkyl), -N(CO)YC-Cs alkyl), -SH, -S(C-Cs alkyly, -S(0)C,-Cs
alkyl, ~-S{0)C,-C: alkyl.

[0062] In another aspect, compounds of the Formula [Ve’ are described:
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alkyl, -S(0)201-C3 alkyl. 100611In another aspect, compounds of the Formula '"VW are described:
Formula IVd' and pharmaceutically acceptable salts, hydrates, solvates, prodrusis, enantiomers, and
stereoisomers thereof; wherein each Z is null, H, or with the proviso that there is at leastone 0 in
the compound;

[.T.‘

. W S
oY, b
Rs

Formula IVe’

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

Wy is O, or NH;

Wy s null, O, or NH;

a and ¢ are each mdependently H, CHs, -OCH;, -OCH,CH;, or C(OYOH:

bis H, CH:, C(OYOH, or O-Z;

d s H or C(O)YOH;

each o, p, and q 18 independently O or 1

cach 7 is H,

, Or

with the proviso that there is at least one
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each r is independently 2 or 3; each s is independently 5 or 6; each t is independently O or each vis 1
or 2, R5 and R6 are each independently hydrogen, deuterium, CI-C4 alkyl, halogen, -OH.alkyl,
-0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-03 alkene, alkyne, -C(0)C1-C4 alkyl, NH2, -NH(C1-C3
alkyl). -N(CI-C: alky02, -NH(C(0)C1-C3 alkyl), -N(C(0)Ci-C3 alky1)2, -SH, -S(Ci-C3 alkyl), -S(0)C1-C3
alkyl, -S(0)2C1-C3 [0062)In another aspect, compounds of the Formula We' arc described: Formula
lye' and pharmaceutically acceptable salts, hydrates, solvates, prodruas, cnantio and stereoisomers
thereof; wherein W1 is 0, or NH: W2 Is null, 0, or NH; a angc arg@each mdependently H, CFL -OCH

in the compound;

each ris independently 2 or 3

each s is independently S or 6,

cach t1s independently O or 1;

each vis | or Z;

Rs and R, are cach independently hvdrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(O)YC-Cyq alkyl, -O-aryl, ~O-benzyl, -OC({O)YC,-Cy alkyl, -C,-Cs alkene, -Cy-
Cz alkvne, -C(OYC-Cy alieyl, NHo, -NH(C-Cs alkyl), -N(C-Cs alkyl),
NH(C(OYC-Cs alkyl)y, -N(C(O)YC,-Cy alkyl)y, -SH, -8(C;-C; alkyl), -S(0)C;-Cs
alkyl, -S(O)C,-C; alkyl.

{6063} In another aspect, compounds of the Formula IV are described:

Formula IVP
and pharmaceuticaily acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and steremisomers thereof,
wherein
Rs and Ry are cach independently hydrogen, deuterium, C,-Cy alkyl, halogen,
-OH, -C(OYC-C; alkyl, -O-aryl, -O-benzyl, -GC{0IC;-Cy alkyl, -C;-C; alkene, -Ci-
Cs atkyne, -C{O)C-Cy4 alkyl, NH,, -NH(C;-Cs alkyl), -N(C-Cs alkyl)a,

62



, Or the proviso that thaone or in the compound; each r is independently 2 or 3; each s is
independently 5 or 6; each t is independently O or 1; each vis |1 01 2; R5 and Rt, are each
independently hydrogen, deu ¢ ium, C1-C4 alkyl, halogen, -OH, -C(0)CI-C4 alkyl, -0-aryl, -0-benzyl,
-00.0)C1-C4 alkyl, -C1-C3 alkene, -Cr alkyne, -C(0)C1-C4 alkyl, NH2, -NH(C1-C2 alkyl), -N(C1-C2
alkyl)2, -NH(C(0)CI-C3 alkyl), -N(C;(0)C1-C3 alky1)2, -SH, -S(CI-C3 alkyl), -S(0)(:1-C3 alkyl,
-S(0)2C1-C3 alk l &in c&% dihe la d 0 Formula ivr
and pharmaceut?(éa%@q??}cepg& gltiéﬁ@{ggﬁggfﬁvat prodrl}%g%F Eaﬂ%@heﬁ%ﬁgtmmmsomers
thereof; whereirikyl, RS’@MRGnaiéqéach independently hydrogen, deuterium, C1-C4 alkyl, halogen,

-OH, -C(0)C1-C4 a'ky'MQﬁfYL g@y@?a‘aﬁ%@&* e AV G LG 32 keneaRlkyng G 0)CI-C4 alkyl,

NH2, -NH( -C3 aIkyI)
aming acids;

Wais null, ~O-, ~N(R}-; and
Ris Hor C-Ca alkyl,
viglorZ;

sisdoréb.

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

O
a C
A A
O W’i 0 g v
b d

Formula IVg’

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

wherein

R is H or C;-Cy alkyl;

Wi and Wy are each independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH;s, -OCHCH,, or C{OJOH;

b1s H, CHi, C(O)OH, or O-Z;

dis H or C{O)OH;

each n, o, p, and q is independently 0 or I;

each Z is H,
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NH(C(0)CI-C3-N(C(0)Ci-C3 alky1)2, -SH, -S(C-C3 alkyl), -S(0)C1--C3 alkyl, -S(0)2C1-C3 alkyl; cis
H. -C(0)OH or any one of h side chains of the naturally occurring amino acids: W) is null, --0-, --N(R)-;
and RisHorCI-C3vislor2;sisSor6, 100641In another aspect, compounds of the Formula IVg'
are described: Formula IVg' and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantioniers, and stereoisomers thereof; wherein R is H or C1-C3 alkyl; and W, are each
independently null, 0, or NH: a and c are ea{:h independently H, CH), -OCH3, -OCH2CHS3, or C(0)OH:
b is H, CH, (1(0)OH, or 0-Z; d is H or C(OL-1;

i the compound,

cach r 15 independently 2 or 3;

each s 18 independently 5 or 6;

each t is independently O or I}

cachvis lorZ;

R;s and Ry are each independently hydrogen, deutertum, C;-Cy alkyl, halogen,
-OH, -C(O)YC-Cy alkyl, ~O-aryl, -O-benzyl, -OC(OYC,-Cy alkyl, -C,-Cs alkene, -Cs-
Ca alkyne, -C{O)C-Cq alkyl, NH;, -NH(C,-Cy alkyl), -N(Cy-Ca alkyl),
NHCO)YC-Ca alkyl), -N(C(O)C-Cs alkylyz, -SH, -S(C1-Ca alkyl), -S(0)C1-Cs
atkyl, -S(03,C,-C5 alkyl.
[8065] In still another aspect, compounds of the Formula V” are described:

F
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each n, o, p, and q is independently 0 or 1; each Z is El, , or with the proviso thate is at least one 0 (
0 )t or in the compound; each r is independently 2 or 3; each s is independently 5 or 6; each t is
independently O or I; each vis 1 or 2; R5 and R6 are each independently hydrogen, deuterium.
CI-C4 alkyl, halogen, -OH, -C(0)CI-C4 alkyl, -0-aryl. -0-benzyl, -0C(0)C)-C4 alkyl, -CI-C2 alkenc, -C1-
alkyne. -001C1-C4 alkyl, NH2, -NI-1(CI-C3 alkyl), N(CI -C3 alkyl):, -NH(C(0)C1-C alkyl),
2N(C(0)C1-C3 alkyl):, -SH, -Kr-CI-S(0)C1-C3 a tg%/l - O)@Cl -C3 alkyL [00651In still another
aspect,compounds of he Formula V' are descri

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

and stereoisomers thereof,

wherein

Wy and W, are each independentiy null, O, or NH;

mmmmm represents an optional bond that when present requires that Q is then
nuli;

a and ¢ are each independently H, CH,, -OCH,, -OCH,CH:, or C(O)YOH;

bis H, CH;, C{OYOH, or O-Z;

dis H or C{O)YOH;

each n, 0, p, and g 1s independently O or 1,

each Z is independently null, H

in the compound;

cach r 15 independently 7;
cach s 18 independently 3;
cach t is independently 0 or 1:

cachvis lor2;



Formula V' and pharmaceutically acceptable salts, hydrates, solvates. prodrugs, enantiomers, and
stcreoisomers thereof; wherein W1 and W2 are each independently null, O, or NH: represents an
optional bond that when present quires that Q is then a and ¢ are each independently H, CH3, -OCH3,
-OCH2CHS3, or C(0)0H; b is H, CH3, C(0)0OH. or 0-Z; d is H or C(0)011; each n, 0, p, and q is
independently O or I; each Z is independently null. H, (o)t , Or

R;s and Re are each independently hydrogen, deuterium, C1-Cy alkyl, halogen,
-OH, -C(0)YC-Cy alkyl, -O-aryl, -O-benzyl, -OC(0)C,;-Cy alkyl, -C;-Cs alkene, -Ci-
C: alkyne, -C{O)C;-Cy alkyl, NHo, -NH(C;-Cs alkyl), -N(C;-Cs alkyl),
NHC(OYC -Ca alioyl), -NC(OYC-Cs alkyl)y, -SH, -8(C,-Cy alkyl), -SICYC-Cs
alkyl, -S{0)C,-Cx atkyl;

Qs null, C(OYCH:, Z, or

Wiis null, —O-, =N(R)-;

R is Hor C;-Cs alkyi; and

e is H, -C(OYOH or any onc of the side chains of the naturally occurring
amino acids.

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

Formula VP

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereotsomers thereof;
wheregin
W, and W, are each independently null, O, or NH:
~~~~~ represents an optional bond that when present requires that € 1s nuil;
a and ¢ are each independently H, CH;, -OCH;, -OCH,CH:, or C{O)OH;
b is H, CHi, C{O)YOH, or G-Z;

d 1s H or C{OYOH;
each n, 0, », and ¢ is independently O or 1;
each Z is H,
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in the compound; each r is independently 7: each s is independently 3; each t is independently O or I;
eachvislor2; R5 and R6 arc each independently hydrogen, deuterium, C1-C4 alkyl, halogen,
-OH, -C(0)C1-C.4 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -CI-C3 alkenc, C3 alkync, -C(0)C1-C4
alkyl, NH2, -NIi(C.1-C3 alkyl), -N(CI-C2 alkyl)2, -NH(C(0)CI-C3 alkyl), -N(C(0)C1-C3 alky1)2, -Sit
-S(CI-C2 alkyl), -S(0)C.,-C -S(0)2C1-C2 alkyl; Q is null, C(0)C143, Z, or W is null, -0-, -N(R)-; R is H
or C1-C3 alkyl: and e is H, -C(0)OH or any one of the side chains of the naturally occurring amino
acids. [00661In yet another aspect, cofhpatinds of the Formula' are described: ( 0) t Formula VI' and
pharmaceutically -ceptab salts, hydratesjjsolvates. prodrugs, cnantiomers,

in the compound;

each ris independently 0, 1, 2, or 3;

each s 1s independently an integer from 1 to 10;

each t 15 independently G or 1

cachvis ior2;

Rs and Ry are cach independently hydrogen, deuterium, C,-Cy alkyl, halogen,
-OH, -C{OYC-Cy alkyl, -O-aryl, -O-benzyl, -0C(OYC:-Cy alkyl, -C-Cs alkene, -Cy-
Cx alkyne, -C(OYC,-Cy alkyl, NHy, -NH{C-Cs alkyl), -N(C;-Cs alkyi)s,
SNH{C(O)C-Cs alkyl)y, -N(C(OC-Cs alkyl), -SH, ~S(C-C; atkyD), -S{O0)C-Cs
alkyl, -S(0),C,-Cy alkyl;

(s null, CIOYCHs, Z, or

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

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



and stcreoisomers thereof; wherein WI and W, are each independently null, O, or NH represents an
optional bond that when present requires that Q is null; a and c are each independently H, CH3,
-OCH3, -00H2CH3. or C(0)OH; b is H. CI-12, C(P)OH, or 0-Z; d is H or C(0)OH; each n, o, p, and q is
independently 0 or 1 each Zis H, , or R6 with the proviso that there is at least one 0 Or

R s Hor C;-C; alkyl.

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

O

Formula Via’

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

wherein

vis 1 or 2; Rs and R; are cach independently hydrogen, deuterium, C;-Cy
alkyl, halogen, -OH, -C(O)C,-Cy alkyl, -O-aryl, -O-benzyl, -OC(O)YC-Cy alkyl,
-C-Cs alkene, -C-Cs alkyne, -C(OYC,-Cy alkyl, NHy, -NH(C,-Cs alkyl), -N(C-Cs
alkytyy, -NH(C{OYC-Cx alleyl), -N(C(O)YC1-Cs alkylys, -SH, -S(C-Cs alkyl), -
S(OYC-Cy alkyl, -S(0),C-Cs alkyl; and

s 18 independently 5 o1 6.

[6068] in another aspect, compounds of the Formula VIb’ are described:

O
a C
AR
W ¢ q
b d
oA

O

Formula VIb’
and pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and
steregisomers thereof,
wherein
W, and W are each independently null, O, or NH;
a and ¢ are each independently H, CHs, -OCHs, -OCH>CHa;. or C{O)YOH;
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in the compound; each r is independently 0. I. 2, or 3. each s is independently an integer from | to 10;
each tis independently O or I: each vis | or 2; Rs and R6 are each independently hydrogen,
deuterium. C1-C4 alkyl, halogen, -01-I, -C(0)C1-C4 alkyl. -0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl. -C1-C,
alkene. -CIE) alkync, -C(0)CI-C4 alkyl. NH2, -NH(CI-C3 alkyl), -N(CI-C3 alky1)2, -NH(C(0)C1-C-.
alkyl), -N(C(0)CI-C2 alky1)2,-S(1-C3-S(0)C1-C3 alkyl, -S(0)2C1-C3 alkyl; Q is null. C(0)CH2, Z. or
cis H, -C(0)0OH, or an%qpﬁ%ﬁgé@%@ggmghe naturally occurring amino acids; W3 is null, -0-,
-N(R)-; and R is H or C1-C3 alkyl 100671In another aspect, compounds of the Formula Via' are
described: 0 dis H or C{O)OH;

each n, 0. p, and q 18 independently Oor 1,

each 7,18 H,

with the proviso that there 1s at least one

in the compound,

cach r is independently 2 or 3:

cach s 1s independently 5 or 6;

each t 18 independently O or 1,

cach vis ] or2;

R and Ry are each independently hydrogen, deuterium, C-Cy alkyl, halogen,
-OH, -C(O)YCy-Cy alkyl, «O-aryl, -O-benzyl, -OC(0C)YC;-Cy alkyl, -C:-C; atkene, -Cs-
Cs alkyne, -C{OYC-Cy alkyl, NHz, -NH(C-C; alkyl), -N(C-Ca alkyl)s,
~NH{C(O)YC,-Cs alkyl), -NIC(O)C1-Cr alkyl)y, -SH, -S(C;-C; alkyl), -S(OYC1-Cs
alkyl, -S{0C;-C; alkyl.

[6069] In another aspect, compounds of the Formula V¢ are described:
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Re Formula Via' and pharrnaccutically acceptable salts, hydrates, solvates, prods, enantiomers, and
stercoisomers thereof; wherein vislor2; R5 and 12,3 are each independently hydrogen,
deuterium, C1-C4 alkyl, halogen, -01-I, -C(0)CI-C1 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl,
alkene, -C1-C3 alkync, -C(0)C1-C4 alkyl, NH2. -NH(CI-C', alkyl), -N(CI-C3 alkyl)2, -NH(C(0)CI-C3
alkyl), -N(C(0)C1-C3 alky1)2.-S(C1-C3 alkyl), - S(0)CI-C:. alkyl, -S(0)2CI-C: alkyl; and s is
independently 5 or 6. 100681In another aspect, compounds of the Formula Vib' are described:
Formula VIb' and pharmaceutically acceptable{galts, hydrates, solvates enantiomers, and
stcrcoisomers thereof, wherein

F4C T

Formula Vic¢'

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stercoisomers thereof,
wherein

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

a and ¢ are cach independently H, CHs, -OCH,, ~OCH2CHg, or C{O)OH;

bis H, CH,, C(0)YOH, or O-Z;

d1s Hor C{OYOH;

cach of n. 0, p, and q 18 independently O or 1]

each 7 is independently null, H,

in the compound,

T



WI and W, are each independently null, O, or NH; a and c are each independently H, CH3, -OCH3,
-OCH2CHS3. or C(0)0H; b is H. CH3, C(0)0OH. or 0-Z; d is H or C(0)OH: each n, o, p, and q is
independently O or I: each Zis FI, ) t , or Re) with the proviso that there is at least one (0 )t or in the

compound; each r is independently 2 or 3; each s is independently 5 or 6; each t is independently O or
I; each s 1 or 2;

each 1 is independently 2 or 3;

each s is independently 5 or 6;

cach t is independently O or 1,

ecachvis lor2;

R¢ and Ry are each independently hydrogen, deuterium, C-Cy alkyl, halogen,
-OH, -C(O)YC-Cy alkyl, -O-aryl, -O-benzyl, -OC(OYC;-C; alkyl, -C;-Cs alkene, -Cs-
Ca alkyne, -C(O)C1-Cy alkyl, NHa, -NH(C-Cy alkyl}, -N(C;-Cy alkyl),
NH(C(O)C-Cy alkyl), -N{C(O)YC,-Cs alkylh, -SH, -S(C-Cs alkyl), -S(O)C-C;
aliyl, -S(0C,-Cy atkyl.

10070} In another aspect, compounds of the Formula VId® arc described:

F,C .
p

Formula VIid®
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof,
wherein

each Z is independently H,

with the proviso that there is at least one
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R5 and R6 are each independently hydrogen, deuterium, C1-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl,
-0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkenc, -CiC3 alkyne, -C(0)C1-C4 alkyl, NH2, -NH(C1-C3
alkyl), -N(C1-C3alky1)2, -NH(C(0)CI1-C3-1\1(c. (0)C1-C3alkyl)2, -SH, -S(C1-C3 alkyl), -Stated-C.:
-S(0)2C1-C3 alkyl. 100691In another aspect, compounds of the Formulaare described: Formula Vie'
and phaiiiaceutically acceptable salts, hydrates, solvates, nodrugslomers, and stercoisomers thereof;
wherein W1 and W2 are each independently null, 0, or NH; a and c are each independently H, CH3,
-0OCH3, -OCH2CE or C(0)OH; b is H, CH3, C(0)0H, or 0-2#d is H or C(0)0OH; each of n. o, p, and g is
independently O or eé(zltﬂizt is independently null, H, (o)t || Or R

i
S =

g
T Ot Rﬁ

in the compound;

cach 1 1s independently 2 or 3;

each s 18 independently 5 or 6;

each t1s independentiy 0 or 1;

eachvis or2;

Rs and Rg are each independently hydrogen, deuterium, C,-Cy alkyi, halogen,
-OH, -C(O)C-Cy alkyl, -O-aryl, -O-benzyl, -OC(OYC;-Cy alkyt, -C,-Cy alkene, -Cy-
Cs alkyne, -C(O)C-Cy alkyl, NHy, -NH(C,-Cs alkyl), -N(C-Cs alkyl)s.,
NH(C(OYC1-Cy alkyl), ~-N(C(OYC,-Cs alkyl)s, -SH, -S(C;-Cy alkyly, -S(OYC-Cs
alkyl, -S{ORC,-Cr alkyl

[6071] In another aspect, compounds of the Fermula Vie’ are described:

(0),
Wﬁ*

VW

F,C om 5 Mo

Formula VIe’

and pharmaccutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and sterenisomers thereof;
wheremn
Wyis O, or NH;
W is null, O, or NH;
a and ¢ are cach independently H, CHjs, -OCH;, -OCHCHs, or C(OMYOH;
bis H, CHz, CIOYOH., or O-Z;
d is H or C(OYOH,
each o, p, and 18 independently O or 1;

each Z 13 H,
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in the compound; each ris independently 2 or 3; each s is independently 5 or 6; each tis
independently O or 1; each vis | or 2; R5 and 12.0 are each independently hydrogen, deuterium,
C1-C4 alkyl, halogen, -OH, -C(0)CI-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene,
-C1- C3 alkyne, -C(0)C1-C4 alkyl, NH2, -NH(C1-C3 alkyl), -IN(CI-C3 alky1)2, -NH(C(0)CI-C3 alkyl),
-N(C(0)CI-C3 alky1)2, -SH, -S(C1-C3 alkyl), -S(0)CI-C3 alkyl, -S(0)2C1-C3 alkyl [00701In another
aspect, compounds of the Formula Vid{ @gtdescribed: z F3CO Formula V1d' and pharmaceutically
acceptable, salts, hydrates, solvates, prg¢irugs, enantiomers, and stereoisomers thereof; wherein
each Z is independently H, (

:

G

in the compound;

cach r 18 independently 2 or 3;

cach s 1s independently 5 or 6;

each t is independently 0 or 1.

cachvis | or2;

Rs and Ry are cach independently hydrogen, deutertum, C;-Cy alkyl, halogen,
-OH, -C{0)C,-Cy alkyl, -O-aryl, -O-benzyi, ~-OC{0)C;-Cy alkyi, -C;-Cy alkene, -Cy-
Csy alkyne, ~-C{OYC-Cy alkyl, NH,, -NH(C,-C; alkyl}, -N(C,-Cs alkyl,
-NH{C(OYC-Cs alkyD), -N(C{O)YC,-C5 alkyl),, -SH, -S(C-Cx alkyhy, -S(OHC,-C;
alloyl, -S(03,C,-Cs alkyl.

16672] In another aspect, compounds of the Fermula VI are described:
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or Re with the proviso that here is at least one in the compound; 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 Ro are each
independently hydrogen, deuterium, CI-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl, -0-aryl, -0-benzyl,
-0C(0)CI-C4 alkyl,alkene, C2 alkyne, -C(0)C1-C4 alkyl, NH2, -NH(CI-C3 alkyl), -N(CI-C2 alky1)2,
-NH(C(0)C1-C, alkyl). -N(CO)C1-C3 alky1)2, -SH, -S(Ci-C2 alkyl), -S(0)CI-C3 -S(0)2C1-C3 [0071]In
another aspect, compounds of the Formula Vie' are described: Formula Vie' and pharmaceutically
acceptable salts, hydrates, solvates, prodgugs, (man io Cfs, and stereoisomers thereof; wherein W1 is
0, or NH; W2 is null, 0. or NH;

Formula VI

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

¢ is H, -C(OYOH or any one of the side chains of the naturally occurning
#ming acids;

W is null, —O-, =N(R)-; and

R s Hor C;-Cs alkyl,

eachvis ] or2;

R: and Rg are cach independently hydrogen, deuterium, C;-C; alkyl, halogen,
-OH, -C{OYC-C; alkyl, -O-aryl, -O-benzyl, -OC{O0YC-Cy alkyl, -C-C: alkene, -Cy-
(s alkyne, -C(OYC-Cy alkyl, NHy, -NH(C,-C; allkyl), -N(C-Cs alkyl)a,
-NHC(OYC-Cy alkyly, -N(C{OHYC,-C alkyl)a, -SH, -S{C;-Cs alkyi), -S(OYCy-Ca
alleyl, -S(03C-Ca alkyly

sisSor6.

100673] In another aspect, compounds of the Formula VIg® are described:



a and c are each independently H, CH.-OCH2C113, or C(0)OH: b is H, CH3, C(0)0OH, or 0-Z; d is H or
C(0)01-1; each o, p, and g is independently O or 1: each Zis H, R6 with the proviso tha here is at
least one 0 (0) or in the compound; each r is independently 2 or 3; each s is independently 5 or 6:
each tis independently O or I: each vis | or 2; R5 and f?., are each independently hydroucn.
deuterium, C ,-C4 alkyl. halogen, -OH,(—)C(O)Cl-C4 alkyl, -O-aryl, -0-benzyl, -0C(0)CI-C4 alkyl, -C1-C3
alkenc,

Formula Vig’

and pharmacecutically aceeptable salts, hydrates, solvates. prodrugs, enantiomers,
and stercoisomers thereof,

wherein

R is Hor C;-Cs atkyl;

Wi and W, are cach independently null, O, or NH;

a and ¢ are each mdependentlv H, CHs, -OCH,, -OCHCH;, or C(O)OH:

bis H, CHs, C(OYOH, or O-Z;

dis H or C(O)YOH:

each 1, 0, p, and q is independently O or [;

ecach Z1s H,

with the proviso that there is at least one



alkync, -C(0)C1-C.4 alkyl, NH2, -NH(Ci-C;-N(1-C3 alky1)2, -NH(C(0)C1-C3 alkyl). -N(C(0)C1-C
alky1)2, -SH. -S(CI-C3 alkyl). -S(0)C1-C3 alkyl, -S(0)2C1-C3 alkyl. 100721In another aspect,
compounds of the Formuladescribed: 0 R6 Formula P and pharmaceutically acceptable salts,
hydrates, solvates, prodruus, enantiomers, and stcrcoisomers thereof; wherein is N, -C(0)OH or
any one of the side chains of the naturally occurnng aminoacids; W3 is null, -0-, -N(R)- and P, is Nor
Cl1l-C2 eachvis|or 2; R5 and R6 are each independently hydrogen, deuterium, Ci-Ca alkyl,
halogen, -01-1, -C(0)C1-C4 alkyl, -O-aryl, -0-benzyl, -0C(8)C1-C4 alkyl, -C1-C2 alkene, -C1- C3
alkyne, -C(0)C1-C.4 (atk;)lf NH2, -NH(Ci-C3 alkyfl, -N(Ci- _ -NH(C(0)C1-C3-N(C(0)C1-C3
alky1)2, -SH, -S(CI-C ig5or6.[Q another aspect,
compounds ofou V%
~

in the compound;

cach r 18 independently 2 or 3;

each s is independently 3 or 6;

each t 1s independently 0 or 1;

eachvis lor2;

Rs and Ry are each independently hydrogen, deuterium, C-C; alkyl, halogen,
-OH, -C(O)YC-Cy alkyl, ~O-aryl, -O-benzyl, ~-OC(0)C,-Cy alkyl, -Cy-Cs alkene, -Cy-
Cy alkyne, -C(OC-Cy alkyl, NH», -NH{(C;-Cy alkyl), -N(C;-Cs alkyl,
NHCIOYC,-Cs alkyh), -N(C(OYC-Cs alkyly,, -SH, -S(C-Cs alkyl), -S(0)YC,-Cs
atkyl, -S(03»C,-C; alkyl.

[0074) In another aspect, compounds of the Fermula VII” are described:

(0},

FsC

Formula VIT

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

wheren

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

----- represents an optional bond that when present requires that (3 1s then
nuli;

a and ¢ are each independently H, CH;, -OCH;, -OCH,CH;, or C(O)YOH:

b is H, CHa, C{OYOH, or O-Z;

d is H or C{O)OH,;
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Formula \lig' and pharmaceutically acceptable salts, hydrates, solvates. prodrugs, enantiomers, and
stereoisomers thereof; wherein R is H or CL-C3 alkyl; Wl and W2 are each independently null, O, or
NH; and c are each independently H, CH, -OCH3, -OCH2CH3, or C(0)0OH, b is H, CH, C(0)OH, or O-T, d
is H or CO OH; each n, o, p, and q is independently O or 1; each 7 is I-1, (0 , Or R6 with the proviso

that there is at least one o
each n, 0, p, and q 1s mdependently G or 1;

ecach 7 15 H,

in the compound;

each 1 1s independently 7;

each g 15 independently 3;

cach t1s independently O or 1.

gachvis I or2;

Rs and Re are cach independently hydrogen, deutertum, C,-Cy alkyl, halogen,
-OH, -C(OYC-Cy alkyl, -O-arvl, -O-benzyl, -OC(OYC,-Cy alkyl, -C;-Csx alkene, -C-
Cs alkyne, -C{OYC-Cy alkyl, NHa, -NH(C,-C; alkyl), -N(C,-C5 alkyl)s,
-NH{C{OYC:-Ca alkyly, -NIC(O)YC,-Cs alkyl), -SH, -S{C-Cs alkyl), -S(OYC,-Cs
alkyl, -S(0).C-Cy alkyl:

Qs null, CIOYCH., Z, or

Wais null, ~O-, ~N(R}-;
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in the compound; each r is independently 2 or 3; each s is independently 5 or 6; each tis
independently O or 1; each vis 1 or 2; R5 and Ro are each independently hydrogen, deuterium. C1-C4
alkyl, halogen. OH, -C(0)C1-C.4 alkyl, -O-aryl, -0-benzyl. -0C(0 )C1-C4 alkyl, -C1-C3 alkene, -C1-
alkyne, -C(0)CI-C4 alkyl, NH2, -NH(CI-C, alkyl), -N(CI-C3 alkyl):, NHIC(0)CI-C, alkyl), -N(C(0)C1-C3
alky1)2, -SH. -S(CI-C3 alkyl), -S(0)CI-C3 alkyl. -S(0)2C1-C3 alkyl. [0074]In another aspect,
compounds of the Formula /are described: Formula VII' and pharmaceutically acceptable salts,
hydrates, solvates, pidsibsr éndntisidisnand stereoisomers thereof; wherein Wl and W, are each

independently null, 0,.qg Huiz;@ee@y%}t%%w@@% bapdahalwhen presenLaquiradnat Q s then

null; a and ¢ are each indepe -OCH3, -OCH2CHS3, or C(0)0H; b is H, CH3, C(0)0H, or

0-Z; d is H or G{@¥0Hcidach n, o, p, and q is independently 0 or I; each Z is H,
[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;-Cg alkyl.
[0076] Also described are pharmaceutical formulations comprising at least one
Compound of the Invention.
{00771  Also described herein are methods of simultaneously up regulating
gntiinflammation pathways and down regulating proinflammation pathways in a cell
by administering to the cell a Compound of the Invention.
[(078] Also described herein are methods of simultancously 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.
[6079] Also described herein are methods of treating a disease susceptible t0
treatment with 2 Compound of the Invention in a patient in need thereof by
administering to the patient an effective amount of a Compound of the Invention.
(0680 Also described herein are methods of treating diseases associated with
mflammation by administering to a patient in need thereof an effective amount of a
Compound of the Invention.
[6681] The invention also includes pharmaceutical compositions that comprise
an effective amount of a Compound of the Invention and & pharmaceutically
acceptable carrier. The compositions are useful for treating or preventing an
inflammatory disecase. 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,
[6082] 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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(" OF with the proviso that there is at least one or in the compound; each r is independently 7; each s
Is independently 3; each r is independently O or 1; each vis | or 2; R5 and R6 are each
independently hydrogen. deuterium. Ci-C4 alkyl, halogen, -OH. -C(0)CI-C4 alkyl, -0-aryl, -0-benzyl.
-00(0)C1-C4 alkyl, -C]-02 alkene. -Cr C3 alkyne, -C(0)C1-04 alkyl, NH2, -NH(C1-C3 alkyl), -N(C1-C2
alky1)2, -NH(C(0)C1-03 alkyl), -N( (0)C1-C3 alky1)2, -SH. -S(C1-C2 alkyl), -S(0)CI-C3 alky!,
-S(0)2C1-C2 alkyl: Q is null, G(OCH3. 7, ar W3 is null, -0-, -N(R _and R.is H or.Cl-C3 alkyl; and c
s 1 -C(O)0H o SRR b L el S e R L oo

unless the context clearly dictates otherwise. Unless defined otherwise, all technical

and scientific terms used heremn have the same meaning as commonly understood by

one of ordinary skill in the art to which this mvention belongs. All patents and

nublications cited in this specification are incorporated herein by reference in their

entireties.,

5. BRIEF DESCRIPTION OF THE FIGURES

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

[0084] Figure 2 is a graphic representation of the data showing the effects of a
Compound of the Invention on TNFo. 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,
mflammatory bowel disease, Parkinson’s disease, Alzheimer’s disease, multiple
sclerosis, epilepsy, and cancer, ef¢. Inflammation is the body’s natural protective
response to insult, injury and mfection. The normal inflammatory process is highly
regulated. The process 1s initiated by a stimulus which Jeads to the induction of pro-
inflammatory pathways. The response persists while the stimulus is present and 18
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 m general at single moiecular
targets or effectors in single pathways. For example, TNFo antibodies, TNFa
soluble receptors, COX-2 mhibitors, CCR2 antagonists, p38 inhibitors, efc. target
iust the pro-inflammatory arm of mflammation. In general these approaches are not

discase modifying and are associated with side effects that result from an
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[00751In 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 C1-C6
alkyl. [0076jAlso 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. [00781Also described herein are methods of simultaneously up regulating
antiinflammatio#patireag s FERIRTY PrEiHENIABERH FHETRY S ITE b Stfetdn iéed thereof,
by administering,to the, patientan.efiective, amaaintel Eomroupd e tbesvention, {09#8dAlso
described herein are methods of eating a disease susceptible to treatment with a Compound of the
Invention in a pAEADIMHEEE MErEORBYHANN Esng TP he Parsit AN it armb ditof a
Compound of therdnvention. [Q80Alse HpRcsigd hersinarednethods afitreatingidiseases associated

with inflammation by administering to a patient in need thereof an effective amount of a Compound of
the Invention. [TUBPLTRE TH\REHHSAYAI S ERE B HoatiamEom po s igRE i3 comprise an

effective amount, ofia: ommound.of.the dovantion 2adiRpbarmaceytisallyaceaptiaiie carrier. The
compositions are useful for treating or preventing an inflammatory disease. The invention includes a

Compound of tRETRAGEHRSH VR &R STOV IS HS HHHARASEEV G EINP dBe BB IESHrHARS, i Hdrate, a
salt, such as a pharmaceutically acceptable salt, enantiomer, stcreoisomer, or mixtures thereof.
[0082]Thc details of the invention are set forth in the accompanying description below. Although any

methods and mMA87Als sifiaFereguRiientts thoeedadis s Helamzasn 9 H88dR e practice or

testing of the prgsentiuvention dlusirptvemeodsand:aterialsase-naw deserdaed. Other features,
objects, and advantages of the invention will be apparent from the descriﬁti_on_an_d from the claims. In
16

the specificatiortafrdaierappendiuteiaimerens Lingmarrs madaes tHovde b HigraPfinless the
context clearly digfatesgthepuises Wplessdefinedpthenyise milteghnicalandiscientiigignns used

herein have the same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongslaminpaesnredntepubiicationyeiadsinftiis Speefienion ABRTOHBREEY Agrein by
reference in thelr Qnireligs % IRRIGE- RERGRIRHQMN Ok HEFRIGHRER activate anti-

inflammatory activity. Compounds of the Invention exhibit potent NFxB and TNFa

inhibitory activity in a mousc macrophage cell tine, 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

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

[6089] The term “Compound of the Invention™ refers to a Fatty Acid Acetylated
Saticylate 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 ene Compound of the Invention and may be Fatty

Acid Acetylated Salicylate Derivatives, Fatty Acid Acetylated Diflunisal
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100831Figure 1 is a graphic representation of the data showing the effects o a Compound of the
Invention on IL-10 levels in 313-L1 adipocytes. [00841Figure 2 is a graphic representation of the data
showing the effects o a Compound of the Invention on TNFa release. 100851Figure 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
100861Inflammation. is the underlyi ause .of and pathological contributor to many chronic diseases
including type%%?é@&éf ?#gurr%}go%g Cé%ﬁﬁ%,ﬁ%%ﬁ@ﬁﬁ alr}her‘;’fa%?ﬁ%gv%%?%fggtég%, Parkinson's
disease. Alzhdimes%s dise&seymuttiplesdlelosis)epilepsydant carcet, petaibiflammeation is the body's
natural protectjve response.to insult, injury and infection, The nolinal inflammatory process is highly
rogulated. Tho S e ABaby & ST e g M R ot s e ratory
pathways. The:tesppaisecpersistsewhitel thedtimulusrispresent and is turned off during the resolving
phase of infla jon. During.each. of these phases of the inflammatory response different enzymes.
receptors, an(g8 g#gti‘,tors[?g?éi %lcgt%%tgd %EF]% i%rgc:fllvealtlé%ﬁ.I (P %éssl%ﬁﬁﬁ%ﬁpg%é% %h{?(}j%lc}crinflammation
ensues and resultsnramiribalancs indhieprbobthd antmnmfianunatogt pathwaysiCutentatherapies that
target inflamng}:fxtﬁi:())(Qnt?ai\ele;J;eerﬂelolnifr:e_g;edciégngreneEﬁ\{l3 at single molecular tar%gges or effectors in single
pathways. For examﬁle,’ TRFa antibo Ies, NFa sold 1e receptors, ole) & melbitors, CCR2
antagonists, 889hhibitdrs; etontargeétousisthe: pro-ihflalmviatory armahinftacnmekiGror Hogéneral these
approaches areiQ&tiglipsi(Ce%%g m g%ipﬁgf]and are associated with side effects that result from an
imbalanced inffamma ory response. The simultaneous targeting of both the pro- and anti-inflammatory
pathways in thédfdmal inflasamratoryisesponse Providesduheriomactivity mftargetinglinflammation,
disease modifying actyity, and.areduced;side. slfect profile, The Gompannds,of (e Inypntion possess
the ability to inhibit pro-¥nﬁammato?y pgthways, whilé Simulancoush activating an |-|r?ﬂ:ammatory

pathways. Therdimutiangous targbtingbtlieserpathwaysdpaids to yrergistivieffigaeyoand thus the two
activities must be dglivered 0 the;.tarégels c%l_l gnd/o tissue t(%g( ther..100871Th Comggunds of the
aroma C the E %

. 1C INgs %)[/C . G0, ], TOMdIC Tngs o earyi szrouighmag Cé%n aéa.
Invention have been designedto bring together salicylate analogs ard omega 3 fatty acids into a
single molecularztopjuyate gSalicytate Janalogsdinhibitrthghprobinflamamatarypathaydyethrough inhibition
of NEI:B. The omega 3 fatty. acids, including, DHA . EPA, and ALA activate the anti-inflammatory
pathway. The LRl Aas SIS Pucinah pete Rl 2o R e T
pro-inflammatery: acfivitycand the Bbilitybioi activate afitkinftamaiatontiactiVitysuGompalinds of the

Invention exhihit pgtent NI:KB and INFa inhibitory -activity in a, mouse macrophage cell line,
RAW264.7, V\J@#ﬁe inc?.é’fi&?ﬁ%é@né%%éﬁ%,35’%’%1&%3& g%naﬁ%%gagﬁ ‘a S@ﬁ)&‘% one or in combination
together, do riotdTheraetivity tefrting Conapdundsofthé-haveritionfis Substatitidllyrgreater than the sum

cynergisto, DL N (O0BA R o Dot e, octon with the Fatty Acid
Acerylated Sdé¢tblic Défivetivelsthe FatytAeitdAcdtytated DifdnibalDefivatives, and Fatty Acid
ﬁg:g:igg Triflugal Defyatlyesn$Q0PAL LS IermmS ompound of the-Invention Isfgrs to a Fatty Acid

include, but are not limited to, methyl, ethyl, propyl, butvl, isopropyl, 1sebutyl,

sec-butyl and rert-butyl,

(0095} “C1-Cs alkyl” refers to a straight or branched chain saturated

hydrocarbon containing -5 carbon atoms. Examples of a C;-Cs alkyl group

include, but are not limited to, methyl, cthyl, propyl, butyl, pentyl, isopropyl,

isobutyl, sec-butyl and rert-butyl, 1sopentyl and neopentyl.

[0096] “(C;-Cg alkyl” refers to a straight or branched chain saturated

hydrocarbon containing 1-6 carbon atoms. Examples of a C,-C; alkyl group

include, but are not limited to, methyi, ethyl, propyl, butyl, pentyl, hexyl, isopropyl,

1sobutyl, sec-butyl, ferr-butyl, isopentyl, and neopentyl.
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Salicylato Derivative described herein, wherein Salicylatc Derivative includes, without limitation,
salicylic acid and substituted salicylates such as aminosalicy ic acid, a Fatty Acid Acerylated Diflunisal
Derivative described herein, or a Fatty Acid Aectylated 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 Derivatives, Fatty Acid
Acetylated Triflusal Derivatives, or some combination thereof The Compounds of the Invention include
any and all posEIBf isoméhs, tstetcrsommers Briartiomsias Alde AEorER SETSHE A Bifarmaceutically

acceptable saltg,;hydrates, Selyatemand Piadrugs thareof Q04T haiattislesrananddan” 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 SPEXEMpIS: 26l drieitemEdHE S HE cleifiBht OF AT thAR BRI Rfe MENED0911The
term "and/or" ispysedin.this disclasure onean.either:-and: or~aiioiniess;indicated:giherwise.
100921Unless otherwise specifically defined, the term "aryl" refers to cyclic, aromatic hydrocarbon
groups that haveol -2 GEmtic ERBS, THETdSg FbAGEYERE or bicyclic groups such as phenyl,

bipheny! or napijugy Wheig.containing hveraiomatichings Mieyslic, sl e tbearpmatiedings 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 subsfiiitetrisly Hité B msiebeliBedtiicrite, €. §mesd blatiBafidentsobn WM Hdint of attachment.

The substituen@%g@geaméye&m artignally substited.dO0831GA 63 alkyhotefers.tea straight or
r

branched chain saturated hydrocarbon containing 1-3 carbon atoms. Examples of a C1-C3 alkyl group
include, but ard AbHiMitEH TG Tethy SRIEBROpT Ard Cbprepyibe g4 1a kA [ &fefd 6% straight or

branched chairgsaturated hygdrosarhon.containing dscarbrnatomsiExamples of aQa%-C4 alkyl group
include, but arc not limited to. methyl, ethyl, propyl, B}{é\:l isopropyl, isobutyl, .sec-butyl and tert-butyl.

butyl tyl
[0095]"C1-05 afk§PsH+E16R8 o4 Stk H e B branerey! Gl At é&‘f%rb}éc%}gbn containing 1-5 carbon

atoms. Examples of:a-Gl-Q5 alkyh grovpsinchideshutare matdimited-tos- methyl«thyl, propyl, butyl,
pentyl, isopropyl, isobutyl. sep-bu%l and rert-butyl, isopc_nti/l and neopentyl. [00961"C|-05 alkyl" refers
to a straight or BYAWEREHARAIA St sleerPARFEEIBEEEBhtRRThG 16 aiRBI AFHRE HXAffiples of a

C1-C6 alkyl groupginalude syt @y natdlisited:t04 methyk-ethdeRrendiduyl ananigd; fexyl, isopropyl,

isobutyl, sec-butyl, tert-butyl, isopent I,’gnd ncppent?/J. f RN
4.7.10.13,16,19-docosahexaenoic acid), fetracosapentasnoic acid (all-cis
G,12.15,18.21-docosahexacnoic acid), or tetracosahexaenoic acid (misimc acid or afl-
cis-6,9.12.15,18 2 1 -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, climpanzee, 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 tnvention includes a Compound of the Invention when provided as a
pharmaceutically acceptable prodrug, hydrate, salt, such as a pharmaceutically
acceptable salt, cnantiomers, stereoisomers, or mixtures thercof.
(0161} Representative “pharmaceutically acceptable salts” include, e.g., water-
soluble and water-insoluble salts, such as the acetate, amsonate (4,4-
diaminestilbene-2, 2 -disulfonate), benzenesulfonate, benzonate, bicarbonate,
bisulfate, bitartrate, borate, bromide, butyrate, calcium, calcium edetate, camsylate,
carbonate, chloride, citrate, clavulariate, dihydrochloride, edetate, edisylate, estolate,
esylate, flunarate, gluceptate, gluconate, glutamate, giycollylarsanilate,

hexafluorophosphate, hexylresorcinate, hydrabamine, hydrobromide, hydrochionde,
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[00971The term "any one of the side chains of the naturally occurring amino acids" as used herein
means a side chain of any one of the following amino acids: Isoleucinc, Alanine, Leucine,Asparagine,
Lysine, Aspartatc, Methionine, Cysteine, Phenylalanine, Glutamate, Threonine, Glutamine,
Tryptophan, Glycinc, Valine, Proline, Arginine, Scrine, Histidine, and Tyrosine. [00981The tem' "fatty
acid" as used herein means an omega-3 fatty acid and fatty acids that are metabolized in vivo to
omega-3 fatty acids, NO-IMING examples ahily. a¢idsane et % d3nexadacatrignoic acid,
a-linolenic acid (ALA or all-cis-9,12i 5-octadecatrienoic acid), stearidonic acid (STD or all-cis6,9,123
5-octadecatetragtiolc. avidya ticosatitioicrasidaE TES diitoiidd, methyleivvsanishpisdd),
eicosatetraenoig acli (A ML@!EINA N.dd dyrsleosalariacnale addhy cicasapryasnolc acd (EPA
or all-cis-5,8,11,14,17- eicosapentaenoic acid); docosapentaenoic acid (DPA, clupanodonic acid or
all-cis7,10,13, 1621 Btiedosaiseistacridiccapidyidiocosameréchioic aeibe(DHA-grhydroxy-3-
all-cis4,7,10.13,1.8,19-d0CagaNEXABNRIG BRId). I 1ALOSARED G AR i rat
(uII-cis9,12,15,f8?21-80065a eXa?:eﬁbﬁ: aci%, or tbﬁgc%%ghcx enoic aci i({Fﬁ%ﬁiic acid or
allcis-6,9.12.15p08y 2 apswrapete noiyaoily. [0099iASU ettt iscd sriammiretg. sabhogtein, mouse, rat,
guinea pig, dog, caf, NQrse; oW, igs A NPNnULAN NLIMAle, sugh.As.a menkey,chipanzee, baboon
or rhesus. 101001 The invention also includes pharmaceutical compositions comprising an effective
amount of a Commpburtidst tad Wahtiotland a pharmaceutically acceptable carrier. The invention
includes a Comgeyad of the Inveplion whenProvided. as fRualioassyisally achsRighie,pradruo
hydrate, salt, such as a pharmaceutically acceptable salt, cnantiomcrs, stercoisomers, or mixtures
thereof 10101 1RepresantativerpharaiiséividalyaccapteibiecsaititirgunBaagaiwatérsosstuble and
water-insoluble galjs, suchas,the acgtate: amsenats (4 dadianinostibens:2.2 diswfonate).
benzenesulfonate, benzonate, bicarbonate, bisulfate, bitartrate, borate, bromide, butyrate, calcium,
calcium edetatsxegnmytatsdcadboratenchlorte: eittaealchvunadate; dirydrsthlsrideisetictatc,
cdisylatc, estolais, asy-ates fnarate, gluceptats, dluconats. gutamate, slycolviarsaniats i
hexafluorophosphatc, hexylresorcinate, hydrabamine, hydrobromidc, hyﬁrochlor[de,
hydroxynaphthegite) isdie érigothiomste. thermrecdaictabisrateTdaupateo g ne siommo aidie, maleate,
mandelatc, me%@etﬁgm}{@r&mggeo ethyinitrate, methylsulfate, mucate, napsylate, nitrate.
Ni-methylglucamine ammonium §alt’, 3-F ydroxy-2- naphthoate, ()kat, oxalate, palmitate, pamoate
(1.1-rnethene-dikt 84ty droke3emaphticats, eiflborte) [pantdikenatéTphosphatekiiptidsptiate, picrate,
polyaalacturonaje. Riopiong pcteluenesulonate. salviale. sisatate, subpcstale. speehale, sulfate,
sulfosalicylate, suramate, tannate, tartrate, teoclate, tosylatc, triethiodide, and valérate salts.
101021An "effargiviel iiourtcmwties thedésidssnnection with a Compound of the Invention is an amount
effective for tregfing;pr preventing andaflammatory dissasesd8LA3LT hetermyeartiers as used in this
disclosure, encompasses carriers, excipients, and diluents and means a material, composition or
vehicle, such ag&tijuieker Baliditiiehcditientisxeipisnn Bowernt olemcapsutatnbemeatedal, involved in
carrying or transporting a pharmaceutical agent from one organ, or portion of the body, to another

organ, or portion of the body. 101041The term "treating" with reaard to a subject, refers to improving at
least [0106] The term “administer”, “administering”, or “adrministration” as vsed in

this disclosure refers to either directly administering a compound or
pharmaceutically acceptable sait 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 composttion 1o the subject, which can form an
equivalent amount of active compound within the subject’s body.

16107] The term “prodrug,” as used in this disclosure, means a compound which
15 convertible in vive by metabolic means (e.g., by hydrolysis) to 2 Compound of the
Invention.

[G108] The following abbreviations are used herein and have the indicated

definitions: DCC is dicyclohexylearbodiimide, CDI 18 1,1 -carbonyldiimidazole,
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one symptom of the subject's disorder. Treating can be curing, improving, or at least partially
ameliorating the disorder. 101051The term -disorder" is usedhis disclosure to mean, and is used
interchangeably with, the terms disease, ondition, or illness, unless oilised indicated. 101061 The
te"administ"administering”, or "administration"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 oPthdscoRipstind-br EBrHpOLRBITRE %ﬁfﬁ%@ﬂ%ﬁ%ﬁ&%‘%ﬁh&n ﬁmfént amount
of active compouneL within be sybiecis-hosy: AOAATIFh i tpraduuy s isedIntbis disclosure,

means a compound which is convertible in vivo by metabolic means (e.g...by hydrolysis) to a
Compound of TR 10184 TR ORSHY B AVRREHT a8 teb e &R T ah G the
indicated definitipns: DEGsis; dicyclohexyleashndiimigentBiis 1TcasbonydimidazolésnkDC is 1
-Ethyl-3-[3-dimethylaminopropyl]carbodiimide hydrochloride, HEPES is

4-(2-hydroxyethy - 1Sgsamastiifedifonic AR, SA is salicylic acid, 5-ASA is 5-aminosalicylic acid,
SDS is dodecyl sulfate (sodium salt), MT is tumor necrosis factor, IRIS is

Tris(hydroxymel Tele gwanc. Ts is tosyl (p-toluenesulfonyl ). AT is room temperature, and h is
hour. COMPOUNDS 0109 e present invention provides Fatty Acid Acetylated Salicylate Derivatives

according o Fofgi) L Fehimyla i FOEns otamulale fcomul id daesmudade, Formula It
0]

Formula 1g, Formula ll. and Fotolula HI as set forth below. The present invention also provides , a

Fatty Acid Acet@sttaDifitirisearDagvatiesatedrdrigid Fovnarne Borharauvd cPormtma v,

Formula 1Ve. FeimulaVid tEarmula:iMe, FarmiardVh Garmiia tva, mnehFRrmuia Yecas:set forth below.
The present invention additionally provides Fatty Acid Acet%lated Triflusal Derivatives according to

Formula VI. Fergia VRS mamseala Ve (R fisaI B oved Sor ki IEFRUIEOTRDHGEA V1!, Formula
Vig, and Foiinulg, ¥|,,8$ &fccording to Formula IV, Formula IVa, Formula IVh, Formula IVe,

Formula IVd, Formula IVe, Formula IVT, Formula IVg, and Formula V, as set forth
below. The present invention additionally provides Fatty Acid Acetylated Triflusal
Derivatives according to Formula VI, Formula VIia, Formuia Vib, Formula Vie,
Formula V1d, Formula Vie, Formula VIf, Formula Vig, and Formula VI, as set
forth below.

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

Formula |
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stercoisomers thereof]
wherein
Ry, Ry, R, Ry, Wy Wy, a,b, ¢, d. ¢, the symbol----- L2, 0,0, 0.1, 8. 6Q, and T
are as defined above for compounds of Formula L

[6111] It some embodiments, R, 1s Clor F.
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forth below. [01101Described herein are compounds of the Formula I: Formula 1 and
pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers, and stercoisomers
thereof: wherein RI, R2, R3, R4, WI2, a, b, ¢, d, e, the symbol Z, n, 0, p, q, 1, S, t, Q,and T are as
defined above for compounds of Formula 1. [0111]Tn some embodiments, R2 is Cl or F. [01121In
other embodiments. R3 IS C | or F. 10113)In some embodiments, Wi is 0. 101141In some
embodiments, fﬁl 0. [01_1_15ﬁ111_,n sorlyedemb ,_d'gin?nﬁ Wl?is N. In other embodiments W substituted
with a C1-C6 alkyl. }n other'embodimen se, V1S an-oxidized N. 101161 In some embodiments, W2 is
N. In other emlpptiifientsiiiscNratibsdtituted, Witha(@1-05 alkyl. In other embodiments, W2 is an
oxidized N. [OlJOq]éyLso e \emb%di%eﬁrtsb re seggs a bond. [0118]In some embodiments, a and c
are each indep!en‘ ently H tf’iq:‘f, o) ?-B&H ¢l , or C(0)OH;

[G115] In some embodiments, Wy 18 N, In other embodiments W, s N
substituted with a C,-Cg alkyl. In other embodiments, W 1s an oxidized N.
[0116] In some embodiments, W5 is N. In other embodiments W, is N
substituted with a C;-Cg alkyl. In other embodiments, W5 i1s an oxidized N,
(0117} In some embodiments, - - - - - represents a bond.

10118] In some embodiments, a and ¢ are each independently H. CH., ~-OCH;,
-OCH:CHs, or C{O)YOH;

In some embodiments, b is O-Z, Z is
t
( f )
s =

and tis 1,

[#119] In some embodiments, d is C(OYOH.

[0120] In some embodiments n, o, p, and q are cach 1.
[0121] In some embodiments, n1s O

[0122] In some embodiments, Z 1s

and 118 2.

[0123] In some embodiments, Z is

and r1s 3.

[06124] In some embodiments, Z 1s

o
A



In some embodiments, bis 01, Zis(0) andtis1101191In some embodiments, d is C(0)OH.
[01201En some embodiments n, o, p, and g are each I. [01211In some embodiments, nis 0. 101221In
sonic embodiments, Zis (0)t)2. and 1 231In some embodiments, Zis and r is 3. [0124]In some
embodiments, Z is

and s s 5.

[0125] In some embodiments, Z 18

and $ 1§ 6.
[0126] In some embodiments, t1s 1.
[6127] in some embodiments, Q 158 C(GYCHa.
{06128] In some embodiments, Q 15 Z.

[3129] In some embodiments, ( 1

[0130] in some embodiments, Q 1s
O

2

9]

T
[0131] In some embodiments, T 15 H.

{0132] In some embodiments, T 15 C(O)Y Ha.

{6133} In some embodiments, T is Z.

[6134] In some embodiments, ¢ is any one of the side chains of the naturally

occurring amino acids.
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and s is 5. (01251In some embodiments. Z is (O)t and s is 6. [0126]In some embodiments, tis I.
(0127]in some embodiments, Q is C(0)CH3. 101281In some embodiments, Q is Z. 101291In some
embodiments, Q is 0 101301In some embodiments 0 [0131]In some embodiments. T is H. 101321In
some embodiments, T is C(0)CH3. [0133]In some embodiments, T is Z.

[6135] In some embodiments, ¢ 15 H.
{0136] In other illustrative embodiments, compounds of the Formula [ are as set

forth below:

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

Rq 0

OH

o ; s

Formula la
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and sterecisomers thereof,
wherein

Ry, Ry, R, Ry, 1, and s are as defined above for compounds of Formuia la.

{0138] In some embodiments, Ry is Cl or F.

(0139} In other embodiments, Rsis Clor F.

[0140] In some embodiments, r1s 2.

(6141} In some embodiments, 118 3.

[0142] In some embodiments, § 15 5.

[6143] In some embodiments, 518 6.

[0144] In some embodiments, t1s 1.

[G145] In other illustrative embodiments, compounds of Formula Ia are as set
forth below:
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[0134(In some embodiments, e is any one of the side chains o occurring amino acids. [0135]In some
embodiments, e is Fl. 01361In other illustrative embodiments, compounds of the Formula | a forth
below: 1-1[0137]Described herein are compounds of the Formula la: Formula la and
pharmaceutically acceptable salts, hydrates, solvates, prodrugs enantiomers and stereocisomers
thereof; wherein RI, R2, R3,114, r, and s are as defined above for compounds of Formula la. [0138]In
some embodiments, R2 is Cl or F. [0139]In other embodiments, R3 is ClI or F. 101401In some

embodiments, r is 2.
QCOZH

o
O [E—— [U— [ [P— —— [S—
Ia-1
QA)%H
o
o SNV TNV NN
ia-2

O
o8
F G
Ow.

fa-3
OH
jon
Ci o
O — [— — — — —
Ta-4
OH
F\@O
O
O — [— I — U N .
Ea-5
and
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[0141]In some embodiments, r is 3. [01421In some embodiments, s is 5. [0143]Iin some embodiments,
s is 6. [0144]In some embodiments, t is I. [0145]In other illustrative embodiments, compounds of
Formula la are as set forth below: [a-2OH OH la-4

Ia-6

[0146] Described herein are compounds of the Formula Ih:

O
R1 = n o} p
R W
2 ~
W, 5 a z
b d
R4 o
R4

%O
R

Formula Ib
and pharmacecutically aceeptable salts, hydrates, solvates, prodrugs, enantiomers,
and stercoisomers thereof;
wherein
Ri. Ry, R, Ry Ry Ry R, Ry and W Wy a.c.b,don,o.p, g, 2,1, s, tand T are

as defined above for the compounds of Formuala Ih.

(61471 In some embodiments, R, 18 Clor F.

[0148] In other embodiments, Rzis Clor F.

[3149] In some embodiments, W, 1s O,

[G156] In some embodiments, Wy 15 O,

[6151] in some embodiments, a and c© are each independently H, CHz, -OCH;,
-OCH,CH;y, or CIOHOH;

In some embodiments, bis O-Z, Z is
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la-5 and OH 12-6 [01461Described herein are compounds of the Fo ula b: 0 R4' Formula Ib and
pharmaceutically acceptable salts, hydrates, solvates, prodruus, enantiomers, and stereocisomers
thereof: wherein RI, R2, R3, R4, R1', R2', R3', R4- and Wi. W2, a,c,b,d,n,0,p,q. Z.1r,5,t,and T are
as defined above for the compounds of Formula Ib. 10147]in some embodiments. R, is Cl or F.

and tis 1.
[0152] In some embodiments, d is C{(OYOH.
[0153] In some embodiments n, o, p, and q are ecach 1.

[0154] In some embodiments, n is 0.

[01585] In some embodiments, Z 18
 §
(o)
Lo
T s .
and ris 2.

[6156] In some embodiments, Z is

and ris 3.

[¢157] in some embodiments, Z 15

and s1s 5,

[6158] In some embodiments, Z is
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10148]In other embodiments, 12:: is Cl or F. 10149]In some embodiments, W, is 0. [01501In some
embodiments, W, is 0. [0151]In some embodiments, a and c are each independently H, CH3, -OCH.
-OCH2CHS, or C(0)OH; In some embodiments, bis 0-Z. Zis (o0 andtis 1. [0152]In some
embodiments, d is C(0)OF-I. [01531In some embodiments n, o, p, and g are each I. [01541In some
embodiments, n is 0. 101551In some embodiments, Zis (o andris 2.

and s 15 6.

[0159] In some embodiments, tis i

[0160] In some embodiments, T is H.

[0161] In some embodiments, T 18 C(OyCHas.

[6162] In some embodiments, T is Z.

10163] In other illustrative embodiments, compounds of Formula kb are as set
forth below:

o
ib-1
and
0
o ""NH
0 0 A A A A A~
CLe
0
O YA A e e\
ib-2

[0164]

In another aspect, compounds of the Formula I¢ are described:
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[01561In some embodiments, Z is (0)t and r is 3. [01571In some embodiments. Zis () t and s is 5.
[0158]In some embodiments, Zis (0 )t and sis 6 101591In some embodiments, tis I. [01601In some
embodiments, T is Il [01611In some embodiments. T is C(0)CF-13. [01621In some embodiments, T is

Z.

Formula ic

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

and stereoisomers thereof)

wheretmn

R,

Ra, Ra, Ra, Wy, Wy, a, ¢, b, donoo.p, g, Z, 1, 5, and t are as defined above

for the compounds of the Formula le.

(0165]

In some embodiments, R, is Cl ot F.
In other embodiments, Ry1s Cl or F.
In some embodiments, Wy 15 O,
In some embodiments, W; 15 O,

In some embodiments, a and ¢ are cach independently H, CHs, -OCHs;,

-OCH,CH,, or C(OYOH.

[0170]

and tis 1,
[0171]
[0172]
[0173]
[0174]

In some embodiments, bis O-Z, 7. 18

In some embodiments, d 15 C(OYOH.
In some embodiments n, o, p, and q arc each 1.
In some embodiments, n1s 0.

In some embodiments, Z 1s
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[0163]In other illustrative embodiments, compounds of Formula |b are as set forth below: 0 and Ib-2
101641In another aspect, compounds of the Formula Ic are described: Formula Ic and
pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers, and stcreoisomcrs
thereof; wherein 01. R2. Rii. R4, WI, W), a, c, b, d, n, 0, p, g Zand t are as defined above for the
compounds of the Formula Ic.

and ris 2.

[0175] In some embodiments. Z 18

and r1s 3.

[0176] In some embediments, Z 1s

and § 18 5.

H177] In some embodiments, Z 18

and s 18 6.

in some embodiments, tis 1.

I

[6179] In some embodiments, T is H.
I In some embodiments, T is C(OYCHa.
]

In some embodiments, T is Z.

[0182] In other illustrative embodiments, compounds of Formula Ie are as set

forth below:
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[0165]In some embodiments, 122 is Cl or F. [0166]In other embodiments, R is Cl or F. [0167]In some
embodiments, W, is O. [0168]In some embodiments. W2 IS 0. 101691In some embodiments, a and ¢
are each independently H. CH3, -OCH2CH1. or C(0)0OH. [0170]In some embodiments, b is 0-Z, Z is (
O)t andtisl. 101711In some embodiments, d is C(0)OH. [0172]In some embodiments n, o, p, and q
are each ]. 101731In some embodiments, nis 0. 101741In some embodiments, Zis andris 2.

fe-2

Ic-3
0
O L o
5 s)
N © ,
fc-4
o)
LY
o o)
o%\ o
fe-5
o) e
gkww/\/%oam o
o HN
A\ 5
jc-6
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[01751In some embodiments. Z is ()t and ris 3. [01761In some embodiments. Zis (0 )t and sis 5.
[0177]In some embodiments. Z is ()t. and s is 6. 101781In some embodiments,l. 101791In some
embodiments. T Is H. 101801In some embodiments, T is C(0)CH1. 101811In some embodiments, T is
Z.10182]In other illustrative embodiments, compounds of Formula Ic are as set

OO+

y W/W
(1 ¥

o o)

o’l\ .

fe-7
0
doyﬁw o
o HN
og\ O
Ic-8
o) OJ\;O/H
Y
A ,
Ic-9
9 H
NN AVARAVARRVEARR VAR VAR
CLy
o
Ie-16
and
O
A O AAAAAL
Q
OGP~
Ie-11
[0183] in another aspect, compounds of the Fermula Id are described:

e
th



forth below: Ic-2 Ic-3 Ic-4 Ic-ti 00 ic-6 Ic-7

Formula 1d

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and sterecisomers thereof:
wherein

Ry, Ry, Ry, Re Wy, Wa,a,boc,d,n, 0, p. g, Z, 1.8, and t are as defined above
for the compounds of the Formula Id.
(G184} In some embodiments, R, is Clor F
[0185] In other embodiments, Rais Clor F.
[6186] In some embodiments, W is O.
[0187] In some embodiments, W; 1s O,
[0188] In some embodiments, a and ¢ are each mdependently H, CH;, -OCHa,
-0 CHCH:, or CLOYOH,

In some embodiments, b is 0-7Z, Z is

and tis 1,
[G189
(6190

] In some embodiments, d is C(OYOH.

] In some embodiments n, o, p, and g are each 1.
(6191} In some embodiments, n 15 0.

I

{6192 In some embodiments, 7 is
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Ic-8 Ic-9 1c-10and O/__,\joczN__All\s\s\ N L<s, Ic-11 [0183]In another aspect, compounds of the
Formula Id are described: 0 Formula Id and phainiaceutically acceptable salts, hydrates, solvates
prodrugs, enantio -tors, and stereoisomers thereof:

and ris 2.

[0193] in some embodiments, Z is

and ris 3.

[0194] In some embodiments, Z is

(o}
s
Y 5
and § 18 3,
[§195] In some embodiments, Z is
(o)
/?J\&NW
T s .
and $18 6.

{0196} In some embodiments, tis 1.

{0197} In some embodiments, T 1s H.

[6198] In some embodiments, T 1s C{(OYCH..

[0199] In some embodiments, T 15 Z.

(6200} In other illustrative embodiments, compounds of Formula Id are as set

forth below:
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wherein Ri, 16, R,, R.,, Wl.a, b. c,d, n, 0. p. . Z. 1, s, and t are as defined above for the compounds of
the Formula Id. [01841In some embodiments. R2 IS ClI or F. 101851In other embodiments, Rl is Cl or
F. 101861In some embodiments. W1 is O. [0187]In some embodiments, V112 is O. [0188]In some
embodiments, a and c are each independently H H OCH?:, -0 CH2CH, or C(0)OH, In some
embodiments,b is O-Z. Zis and tis I. [0189]In some embodiments. d is C(0)OH. [0190]In some
embodiments n, o, p, and q are each I. 101911In some embodiments, n is 0. [0192]In some
embodiments, Z is o

NMGW

H e Nz N N N N

Id-1
O
CE\@\)LN/\/\O
N S NP AN o A
O
O A A N e N N N
id-2
O
RO 6 i WNPNUNPNPN
N g
© = = "= = = == ;
id-3
o~ ™~
oL
O
O Jo— —_— J— — J— —
Id-4
o= ™~
o
O
o A AN N0 N e N
id-5
and
o~ ™
O
Q
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(o andris 2. 101931In some embodiments, Zis (0)t and ris [01941In some embodiments. Zis (0
)1. and s is D. [01951In some embodiments. Zis (0 )t and sis 6. 101961In some embodiments, tis |

Id-6

(0261} In another aspect, compounds of the Formula Ie are described:

Formula le

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

wherein

Ry, Ro, Rs, Ry, Z, 1, 8, and t are as defmed above for the compounds of

Formula le.

[9262] In some embodiments, R, 18 Clor F.
[02G3] In other embodiments, Ryis Clor F.

[0204] In some embodiments, Z is

and rig 2.

[6205] In some embodiments, Z is

and ris 3.

10206] In some embodiments, Z 18



10197]In some embodiments. T is H. [01981In some embodiments. T is C(0)C}-h. [01991In some
embodiments, | is Z. [0200]In other illustrative embodiment_ ompo forth below: 1d-1 1d-2 1d-3 Id-4
Id-5 and

and s 18 5.

10207] In some embodiments, 7 1§

r 5 .
and s 18 6.
[0208] I some embodiments, t1s 1.
[0209] In other illustrative embodiments, compounds of Formulz fe are as set
forth below:
@]
0
O [E— — [ o — J— .
Te-1
and
O
S Gttt
O
o)\
Ie-2
[0210] In another aspect., compounds of the Formula If are described:
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Id-6 102011In another ast, compounds of the Formula le are described: R Formula le and
pharmaceutically acceptable salts, hydrates, solvates, prodruo, enantiomers, and stereoisomers
thereof; wherein RI, R2, R3, R4, Z, r, s, and tare as defined above for the compounds of Formula
le. [0202]In some embodiments, R2 IS CI or F. [02031In other embodiments, Rl is Cl or F. 102941In
some embodiments, Z is and r is 2. 102051In some mbodimen Z is ( 0 )t

¥Formula If
and pharmacecutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stercoisomers thereof;
wherein
Ry, Ry, Ra, Ry W, W a, b, ¢, d, Z, 0. p, q. 1, s and t are as defined above for

the compounds of the Formuia I

[6211] In some embodiments, Ry 1s Clor F.
(0212} In other embodiments, R21s Clor F.
[6213]

[0214] In some embodiments, W, 15 O.

In some embodiments, W, 15 O.

[0215] In some embodiments, a and ¢ are cach mdependently H, CH;, -OCH;,
-0 CHCH;, or C(OYOH;
[6216] In some embodiments, b is O-Z, 7 18

and tis |

(0217} In some embodiments, d 1s C(OYOH.

[0218] In some embodiments n, o, p, and g are cach 1.
10219] In some embodiments, n1s 0.

[0220] In some embodiments, Z is

11



andris 3. and sis 5. [02071In some embodiments, Zis (o) and s is 6. [02081in some
embodiments, tis 1. [0209]In other illustrative embodiments, compounds of FMniula IP are as set forth
below: fe-1 and le-2 102101In another aspect, compounds of the Formula If are described:

and ris 2.

[0221] In some embodiments, Z is

and ris 3.

10222} In some embodiments, 7 18

and 518 5.

[8223] In some embodiments, Z is

and 515 6.
[0224] In some embodiments, tis 1.
[0225] In other illustrative embodiments, compounds of Formula If are as set

forth below:

if-1
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Formula If and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers, and
stcreoisomers thereof; wherein RI, R2, R3. R4 W1, W4, a,b,c,d,Z,0,p,q,1,S,and t are as
defined above fo the compounds of the Formula If. [02111In some embodiments, R2 is Cl or F.
102121In other embodiments, R4 is Cl or F. 102131In some embodiments, W1 is 0. 102141In some
embodiments, W2 is 0. 102151In some embodiments, a and c are each independently H, CF13,
-0CF14, -0 CH20-11. or C(0)OH;%02161In some embodiments. bis 0-Z, Zis (0 )t and tis 1 102171In
some embodiments, d is C

o AN AN N AN
if-2
and
S SSUINPNININDN
OH
If-3
10226} In another aspect, compounds of the Formula Ig are described.
R, o)
Rz
X OH
Rs o)
o
Ra T s
o A v

Formula Ig
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
Ry, Ry, R, Ry, Wi, R, e, 1, and s are as described above for the compounds of
Formula lg.
[0227] In some embodiments, Wy is O,
[(6228] In some embodiments, ¢ 1s sec-butyl.
[6229] In some embodiments, e is any one of the side chains of the naturaily
occurring amino acids.
10230] In some embodiments, r 18 2.
(02311 In some embodiments, ris 3.

10232] In some embodiments, s 15 5.
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[02181In some embodiments n, o, p, and g are each I. [02191In some embodiments, n is O. 102201In
some embodiments, Zis andris 2. 10221)In some embodiments, Zis (0 )t and ris 3. 102221In
some embodiments. Z is (0 and s [02231In some embodiments, Z is (0)t

[6233] In some embodiments, s 15 6.
[6234] In some embodiments, t1s 1.
[6235] In other illustrative embodiments, compounds of Formula fg are as set

forth below:

@CO‘?H
9 w
N N = —
0 W_\/_V_\/W\/
?f I

k4

Ig-1
and
OO
PN
P
© H
O N SNATTATTATT A
O
Ig-2

[0236]

Formuia 11

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

whereln
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and s is 6. [02241In some embodiments,t is I. [02251In other illustrative embodiments, compounds of
Formula If arc as set forth below: and 113 [02261In another aspect, compounds of the Formula Ig
are described. Ri0 0 Formula 1g and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantiomers and stereoisomers thereof, wherein RI, R2, R3, R4, W3, R, e, r, and s are as described

above for the compounds of Formula Ig.
Ri. Ro, Ry, Ry, Wi W, a, b, ¢, d, ¢, the symbol ~ - - - - Ll n,0,p,q, 1,8t Q,and T

arc as defined above for compounds of Formula H.

[0237] In some embodiments, Ry is Clor F. In other embodiments, Rs1s Cl or
F. In some embodiments, W; is O. In sorne embodiments, W5 15 O.

(0238} In some embodiments, W; 1s N, In other embodiments W; s N
substituted with a C,-Cq¢ alkyl. In other embodiments, W 1s an oxidized N.

[§239] In some embodiments, W, is N. In other embodiments W, s N
substituted with a C;-Cg alkyl. In other embodiments, W, 1s an oxidized N,

{02409 In some embodiments, - - - - - represents a bond. In some embodiments,
a and c are cach independently H, CH;, -OCH;, -OCH;CHs, or C{O)OH. In some

embodiments, bis O-Z and Z 18

(o)
Y

and tis 1. In some embodiments, d 1s C(GYOH. In some embodiments n, o, p, and g

are each 1. In some embodiments, n 15 0. In some embodiments, 7 is

(o)

and R 1s 7. In other embodiments, Z 18

(o)

and S 1s 3. In some embodiments, t is 1. In some embodiments, Q is C(OYCHs In

some embodiments, Q is Z. In some embodiments, Q 1s
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102271In some embodiments, W3 is 0. 102281In some embodiments, e is see-butyl. [02291In some
embodiments, e is any one of the side chains of the naturally occurring amino acids. [02301In some
embodiments r is 2. [02311In some embodiments, r is 3. [02321In some embodiments, s is 5.
102331In some embodiments, s is 6. [02341In some embodiments, tis I. 102351In other illustrative
embodiments, compounds of Formula Ig arc as set forth below: and 0 Formula |

[0241] In some embodiments, Q 1§

[0242] In some embodiments, T 1s H. In some embodiments, T 1s C(O)CHa. In
some embodiments, T 1s Z. In some embodiments, ¢ 1s any one of the side chains of
the naturally occurring amino acids. In some embodiments, e 1s H.

[0243] In another aspect, compounds of Formula I arc described:

d B R
. Wi N
~ A u
w, g n _
¢ P a o

Formula II}

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

wherein
Wi W, - e La,b,e,donyop. g Zor s, tu Q, T, e, Wa, Roare as defined above
for compounds of Formula TIL
[0244] In some embodiments, Ry 1s Clor F. In other embodiments, Rai1s Clor
F. In some embodiments, Wi is O, In some embodiments, W, is O.
[0245] In some embodiments, W, 18 N. In other embodiments W, is N
substituted with a C;-Cs alkyl. In other embodiments, W, 1s an oxidized N.
[0246] In some embodiments, W» 1s N. In other embodiments W, 1s N

substituted with a C-Cy alkvl. In other embodiments, Wy 18 an oxidized N,

o

106



and phatinaceutically acceptable salts, hydrates, solvates, prodruus, enantiomers, and stereoisomers
thereof; wherein R1, 112, R3, R4, WI. W2, a, b, c, d, c, the symbol, Z, n,0,p, q, 1, s, t, Q,and T are
as defined above for compounds of Formula H. [0237]In some embodiments, R2 is Cl or F. In other
embodiments, R3 IS CI or F. In some embodiments, W1 is 0. In some embodiments, W2 is 0. [0238]In
some embodiments, W1 is N, In other embodiments W1 is N substituted with a C1-C6 alkyl. In other
embodiments, W42#7an oxidii@dd%ﬂb@@glﬂm%ome embogirents byvd. i Nsomothdrembadiments W2
SN substiuted wif . GA G0 v naliey smbadimaity, Woien pridzeddidiz4fiin same
embodiments, represents a n some embodiments, & and ¢ are’each independentlyCH3,
-OCHS3, OCHZG%Odn@@)OHi‘iﬁ)s%m”eiémtbodlments bisO-Zand Zis (0)t andtisI. In some
embodiments, d is C(0)OH. In some embodlments n, o, p, and q are each I. In some embodiments, n is
0. In some embodiments, Z is

N
]EZ"::Z'LWQ

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

are each 1. In some embodiments, n 15 0. In some embodiments, Z is

and ris 2. In some embodiments, 7 is

f
(o)
s
r 5 .
and r 18 3. 1In somec embodiments, 7 is
t
(o)
/“%LWM
r 5 .
and s 1s 3. In some embodiments, Z 18
t
(o)
/‘Jmk—\)/
r s .

and 518 6. In some embodiments, t is 1. In some embodiments, Q 1s C(OYCH:, In

some embodiments, Q is Z. In some embodiments. Q is
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and R is 7. In other embodiments. Z is (0)1 and S is 3. In some embodiments, tis I. In some
embodiments, Q is C(0)CH 3 n some embodiments, Q is Z. In some embodiments, Q is [02411In
some embodiments, Q is 0 [02421In some embodiments, T is I-I. In some embodiments, T is C(0)CIn
some embodiments. T is Z. In some embodiments, c is any one of the side chains of the naturally
occurring amino acids. In some embodiments, c is H. [02431In another aspect, compounds of Formula
lIl are described: Formula lll

[0248] In some embodiments, Q 18

O

2

O

|

T
(02491 In some embodiments, T is H. In some embodiments, T 18 C{OYCH:. In
some embodiments, T is Z. In some embodiments, ¢ 1s any one of the side chains of
the naturally occurring amino acids. In some embodiments, ¢ is H.

{6250} In yet another aspect, compounds of the Formula ¥la are described:

Formula [la

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

wherein

WL W, o .abednop, a8t Q. T, e, W, R are as defined
above for compounds of Formula I11a.
[0251] In some embodiments, W is O. In some embodiments, W, 15 O.
[6252] In some embodiments, W; 18 N. I other embodiments Wy 1s N

substituted with a C:-Cg alkyl. In other embodiments, W, s an oxidized N,
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and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers and stcreoisomers
thereof: wherein a, b, c,d, n.o,p,q,Z,r,s,t,u, Q. T, e W3, R are as defined above for compounds
of Formula Ill. [0244]In some embodiments. R2 is Cl or F. In other embodiments. R3 is Cl or F. In
some embodiments, WI is 0. In some embodiments, W6 is 0. [02451In some embodiments, WI is N. In
other embodiments W1 is N substituted with a CI-C6 alkyl. In other embodiments, WI is an oxidized N.
[0246]In some efbiE]imeritssdAni2 isrio dmathes @mwm@m@wmwisummeé with a C1-C6 alkyl.

In other embodlm%j%hte w'sth EX'Q'Z%%&/ %O %In Sal (g\, E%{S}ﬁ%? re: e@ts a bond. In some
ndent

embodiments, a and ¢ are each indepe (O)OH In some
embodiments, bi}2847 andﬂsmanmbaslﬂmbnsoﬁreemtmdmms iﬁ)rsiC(@)@lﬂxelnrsblvdemﬁsodlments

n, 0, p andq arg C?H@CE‘ c%"e I{Iac i GpL.B il g}%tﬁ’@ 'S(géfliso@@ﬁ dlm%né%&_{ls](n me

embodiments, b is O-Z, Z is

r 5

and tis 1. In some embodiments, d is C{OYOH. In some embodiments . o, p, and g

are each 1. In some embodiments, ni1s §. In some embodiments, Z 18

(o)

and ris 3. In some embodiments, Z 18
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and ris 2. In some embodiments, Zis (0 )t and ris 3 In some embodiments, Zis (0 )t andsis5In
some embodiments, Zis and s is 6. In some embodiments. tis 1. In some embodiments, Q is
C(0)CH.3 In some embodiments, Q is Z. In some embodiments. Q is [0248]In some embodiments, Q
is 0 [0249]In some embodiments, T is FL In some embodiments, T is C(0)CH. In some embodiments,
T is Z. In some embodiments, c is any one of the side chains of the naturally occurring amino acids. In

some embodiments, c is Fl. [02501In yet another aspect, compounds of the Formula llla are
described: and s is 6. In some embodiments, tis 1. In some embodiments, Q is C{OYCH: In

some embodiments, Q is Z. In some embodiments, Q 15

o
=
/
[

[0255] In some embodiments, W1 is O. In other embodiments, Wi is N(R). In
further embodiments, W1 is NH. In some embodiments, e 1s any one of the side
chains of the naturally occurring amino acids. In some embodiments, e 15 H.

[6256] In some embodiments, Q 1s

(0257} In some embodiments, T is H. In some embodiments, T 1s C(OYCHia. In
some embodiments, T is Z. In some embodiments, ¢ 1s any one of the side chains of
the naturaily occurring amino acids. In some embodiments, ¢ 18 H.

16258] In other illustrative embodiments, compounds of Formula TIT and THa

are as set forth below:
o CO,H

VOV VIV HN‘QOH;

FEI-1
o )
O

s
VEVEVE A ST
HN'@'OH;

111-2
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0 Formula lila and phattiaceutically acceptable salts, hydrates, soLvatcs, prodruc,s, chantiomcrs, and
stercioisomers thereof-, wherein W .\W2. a. b,e,d,n,0,p,q,Z,r,s.t,Q, T, e. W, Rare as defined
above for compounds of Formula llla. 102511In some embodiments, W1 is O. In some embodiments,
W2 is O. [0252]In some embodiments, WI is N. In other embodiments WI is N substituted with a CI-Co
atkyl. In other embodiments, WI is an oxidized N. [Q253In some embodiments, W2 is N. In other
embodiments W2 is N substituted with a C1-C6 alkyl. In other embodimeits, W2js an oxidized N.
[0254]In some embodiments, represents a bond. In some embodiments,

0
Vi Vi Ve Van Ve Ve Ven Sas
HN NH
0
1113
HO:C,  OH
0
S Ve Ve Ve W A
HN JNH
o
-4
HOC_ OH
o
= == S _/*O
N J—NH
Ho ;
HI-5
HO,C,  OH

11



a and c are each independently H, CH3, -OCH3, -OCH2CHS3, or C(0)OE1. In some embodiments, b is
0-7,Zisand tis I. In some embodiments. d is C(0)OE1. In some embodiments n, o, p, and q are each
I. In some embodiments, n is 0 In some embodiments, Zis and ris 1 in some embodiments, Zis (0) |
and r is 3. In some embodiments, Z is and s is 5 In some embodiments, Zis(0)t and, is 6. In some
embodiments, tis 1. In some embodiments, Q is C(0)CH3 In some embodiments, Q is Z. In some
embodiments, Q is 0 [0255]In some embodiments, W3 is O In other embodimgnts, W.; is N(R). In

Further embodiments, W3 is NH. In some embodiments, ¢ is an on§ of the silde chains of the
naturally occurring amino-4ci 5 mbsgiments, ¢S H-102%561 @ e edAtbodiments, Q is
0 .
OH

II-7

0 COH

o

]

111-8
OW
9; 3]
M‘} 0 NH
~
&
HN O

I

HI1-9
[6259] Compounds of the Formula IV are also described herem:
(o),
N Wore g
F/ o | = Q"’LWW; z
:

Formula IV

and pharmaceutically acceptable salts, hrydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof,

wherein Wy, Wy - - --- ,a,b,c,dn o p.g, 2,18, 6w, Q. e, Wi, and R are
as defined as above for Formula I'V.
[6260] In some embodiments, W, is O. In other embodiments, Wi 1s NH. In
some embodiments, Wy 18 O, In other embodiments, W, 15 NH,
[0261] In some embodiments, W, is N. In other embodiments W, is N

substituted with a C1-C; alkyl. In other embodiments, W, 1s an oxidized N,
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0 [0257]In some embodiments, T is H. In some embodiments, T is C(0)Cf-13. In some embodiments, T
Is Z. In some embodiments, e is any one of the side chains of the naturally occurring amino acids. In
some embodiments, c is H. 102581In other illustrative embodiments, compounds of Foilliula 1l and Illa
are as set forth below: 14 6

10262} In some embodiments, W» 1s N. In other embodiments W, is N
substituted with a C;-Cg alkyl. In other embodiments, W3 1s an oxidized N.

[0263] In some embodiments, - - - - - represents a bond. 1o some embodiments,
a and ¢ are each independently H, CH,, -OCH;, -OCHCHs, or C{O)OH. In some

embodiments, b1s O-Z, 7 is

and tis 1. In some embodiments, d 1s C(OYOH. In some embodiments n, o, p, and g

are each 1. In some embodiments, nis . In some embodiments, Z is
) 1
4

QO

-

and ri8 2. In some embodiments, 7 18

(o)
/gzajj\(\kr.ﬂ..\)/
r 5 .
and 518 5. In some embodiments, Z 18
(g}
/‘?_ZJJ\(\X—\/M
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70HN [02591Compounds of the Formula IV are also described herein: (0) Formula IV and
pharmaceutically acceptable salts, hydrates, solvates, prodru( s, cnantio and stercoisomers thereof;
wherein W1, a,b,c,dn,o0,p,q.2Z,1,5S,tu, Q,c, W, and R are as defined as above for Formula IV.
102601In some embodiments, W, is 0. In other embodiments. W1 is NH. In some embodiments. W) is
0. In other embodiments, W, is NH. [0261]In some embodiments. WI is N. In other embodiments W is

N substituted with a C1-C6 alkyl. In other embodiments, WI is an oxidized N.
and 518 6. In some embodiments, t1s 1. In some embodiments, Q is H. In other

embodiments, Q 18 C(OYCHs. In some embodiments, Q is Z. In some cmbodiments,

Qs

(6264] In some embodiments, ¢ 18 any one of the side chains of the naturally
occurring arino acids. In some embodiments, e is H. In other embodiments, ¢ 1s -
C(O)YOH. In some embodiments, W3 is ~NR-. In some embodiments, Wy 15 O,
[0265] in another aspect, compounds of the Formula IVa are described:

F

FormulaiVa

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

wherein r and are as defined above for Formula [Va.
[0266] In some embodiments, ris 2. In some embodiments, ris 3. In some
embodiments, s 18 5. In some embodiments, s 18 6.

[6267] IHustrative compounds of Fermula I'Va include:
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102621In some embodiments, W2 is N. In other embodiments W2 is N substituted with a CI-C6 alkyl.
In other embodiments, W2 is an oxidized N. 102631In some embodiments, represents a bond. In
some embodiments, a and ¢ are each independently H, CHI, -OM. -OCH2C133, or CtO)OH. In some
embodiments, b is 0-7t, Zis and tis |. In some embodiments, d is C(0)OH. in some embodiments n, o,
p, and q arc each I. In some embodiments, n is 0. In some embodiments, 7is (0 )t and ris 2. In some

embodiments, Zis (o0 and ris 3. In some.embodimen IS t and s In.some embodiments,
7is 0

, and

iVa-2

[6268] In another aspect, compounds of the Formula IVb are described:

F

Formuia [Vbh

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

wherein Wy, Wy, a, b, c,dn,0,p, g, Z 1,8 and t are as defined above for
Formula IVh,
[0269] In some embodiments, W; is O. In other embodiments, W; is NH. In
some embodiments, W, is O. In other embodiments, Wo is NH. In some
embodiments, a and ¢ are cach independently H, CHas, -OCHz, -OCH,CHa, or
C(0G0H; In some cmbodiments, b is O-Z, Z 15



and s is 6. In some embodiments, t is 1. In some embodiments, Q is 1-1. In other embodiments. Q is
C(0)CHS. In some embodiments, Q is Z. In some embodiments, Q is 102641In some embodiments, e
is any one of the side chains of the naturally occurring amino acids. In some embodiments, c is H. In
other embodiments, c is - C(0)0OH. In some embodiments, W3 is -NR-. In some embodiments, W, is O.
[02651In another aspect, compounds of the Formula IVa are described: Formula IVa and
pharmaceutically acceptable salts, hydrates, solvates, prodru s, enantiomers and stereoisorners
thereof; wherein r and are as defined above f(obl-}érmula IVa. 102661In some embodiments, r is?. In
some embodiments3. In some embodiments, d{is 5. In some embodiments, s is 6. [0267]lllustrative
compounds of Formula IVa include: , and IV g-1

-~

r $

and t1s 1. In some embodiments, d is C(O)YOH. In some embodiments n, 0. p, and g

are each 1. In some embodiments, n1s 0.

10270] In some embodiments, Z 18
(o)
/‘%%/F_\Vm
r 5

and ris 2. In some embodiments, Z 1s

and ris 3. In some embodiments, Z 18

and 818 5. In some embodimenis, 7 18

T S

and s 18 6. In other embodiments, 7 1s not H. In some embodiments, {15 1.

(6271} Hlustrative compounds of Fermaula IVb include:
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1Va-2 [02681In another aspect, compounds of the Formula | b arc described: Formula IVb and
pharmaceutically acceptable salts, hydrates, solvates, enantiorners, and stercoisomers thereof,
wherein Wia, b, c,dn, 0,p, q, Zr, s, and t are as defined above for Formula !Vb. [02691In some
embodiments, W1 is O. In other embodiments W1 is NH. In some embodiments, W2 is 0. In other
embodiments, W3 is NH. In some embodiments, a and ¢ are each independently H, CH3, -OCHS3,
-OCH3CH3, or C(0)@1-1; In some embodiments, b is 0-Z, Zis and tis 1. In some embodiments. d is

C(0)OH. In some embo 0. an each 1. |n some embodiments, n is,0. 10270)In some
embodiments, Zis (0 angTis2 ne émbodime j — N/ N/ N

O

B
1§
TVh-1
IVh2
IVh-3
IVh-4
IVb-5

117



and r is 3. In some embodiments, Zis (0 )t and s is 5 in some embodiments, Zis (0 and sis 6. in
other embodiments, Z is not f-1 In someembodiments, t is I. [0271]lllustrative compounds of Formula
IVb elude: IVb-11Vb-2 IV b-3 IV b-4

IVb-10
and
F o
Pghpnan
FoSsg G
N
IVb-11
16272} In another aspect, compounds of the Formula Ve are desenbed:
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IVb-6 IVb-7 IVDb-8 IVb-9 IVb-10 and IVb-[02721In another aspect, compounds of the Formula Ve
are described:

Formula Ve

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

wherein Wi, Wy, 2,b,¢,d, n,0.p, ¢ Z, 1,8, and { are as defined above for
Formula I'Ve.
[6273] In some embodiments, W, 1s O. In other embodiments, Wy 1s NH. In
some embadirments, W, is O. In other embodiments, W, 1s NH, In some
embodiments, & and ¢ are each independently H. CHs, -OCHaz, -O CHyCHas, or
C(OYOH: In some embodiments, b is O-Z, Z is

(o)
P —
r §

and tis 1. In some embodiments, d is C{OYOH. In some embodiments n, o, p, and g

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

(o)
/‘?2 C

l’ S

and ris 2, In some embodiments, Z is
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Form ula We and pharmaceutically acceptable, hydrates, soLvates, prodrues, enantiomers, and
stereoisomers thereof; wherein W1, W2, a, b, c,d, n,0,pq, Z,r,s,and t are as defined above for
Formula We. [0273]In some embodiments, W, is 0. In other embodiments, WI is NH. In some
embodiments, W2 is 0. In other embodiments, W, is NH. In some embodiments, a and c are each
independently H, CH, -OCH3, -0 CH2CH3, or C(0)OFii In some embodiments, bis 0-Z, Zis ()t and tis
l. In some embodiments. d is C(0)01i. In some embodiments n, o, p, and g are each | In some
embodiments ()t and ris 2. In somebodirﬁeﬂ)tn is 0. In some embodiments, Z is Z is

s
r $

and ri1s 3. In some embodiments, 218

(o)
X -

r s

and s 15 3. In some embodiments, 7 15

t
(:[)L)
SN
r 5 .
and 15 6. In some embodiments, at most one Z is H. In some embodiments, 7 1s

not H. In other embodiments, Z is not ~C{OJCH;. In some embodiments, t1s 1.

10274] Hlustrative compounds of Formula IVe are:

e 9
—~( )
/"—O
HO
ve-1
E O
)
\... O
O
IVe-2
N | 0
S O/\"/\NH
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119 (o)t andris 3 In some embodiments, Zis (0o and s is 5. In some embodiments, Zis (0)t 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 -20)CH3. In some embodiments, t is |. 10274 1lllustrative compounds of

Formula We arc: HO IVc-1 IVe-2

O L e R T TN
O f—\“NH
r-“ 0

V-4

O — — B —— L — — ———
and
ive-6
O
VAR
O
IVe-7

(2751 In another aspect, compounds of the Formula IVd are described:

F
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IVc-3 120 and IVc-6 11Vc-7 2751In another aspect, compounds of theuVd are described: Formula
IVd and pharmaceu ally acceptable salts, hydrates, solvates, prodrugs, enantiomers, and
stereoisomers thereof: wherein Z. r, s" and t are as defined above for Formula IVd. CO276]In some
embodiments, Zis (o and ris 2. In some embodiments, Z is

Foermula IVd
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof,
wheremn Z, 1, s, and t are as defined above for Formula IVd,

[0276] In some embodiments, Z is

(o)
2 —

and ris 2. In some embodiments, 7. 18
1
(o)
A \J/
T 5.

and r 15 3. In some embodiments, Z 18

(o)
5 "“""’"“

r

and s1s 3. In some emhodiments, Z 15

(o)
s —

r $
and s 15 6. In some embodiments, tis 1.

[6277] In another aspect, compounds of the Formula [Ve are described:
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and r is 3. In some embodiments, Zis 0)t and s is 5 n some embodiments. Zis (o)t and sis 6. In
some embodiments, tis 1. 10277]In another aspect, compounds of the Formula We are described:
Formula lye and pharmaceutically acceptable salts, hydrates, sol ates, prodrugs,antiomers, and
stereoisomers thereof; wherein WI, W2 a.bc,d,0,p,q,Z1,st, and u are as defined above for
Formula lye. 102781In some embodiments, W1 is 0. In other embodiments W1 is NH. In some
embodiments, W2 is 0. In. other embodiments, W2 is NH. In some embodiments, a and ¢ are each
independently H, Cis

Formula IVe

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

wherein Wi, Woa, b, e, d, 0, p,q, Z, 1, 8, t, and u are as defined above for
Formala I'Ve,
[6278] In some embodiments, W, 15 O. In other embodiments, W, s NH. In
some embodiments, Wo 15 O, In other embodiments, W» is NH. In some
embodiments, a and ¢ are each independently H, CHs, ~-OCHa.. -OCH,CH;, or
C{OYOH. In some embodiments, b is O-Z, Z 18

(o)
A """"“

r s

and tis 1. In some embodiments, d 1s C(OYOH. In some embodiments n, 0. p, and g

are each 1. In some embodiments, n is 0. In some embodiments, 7 is

(o)
X —

r 8

and ris 2. In some embodiments, 7 18

(o)
X —

T 8

and ris 3. In some embodiments, Z 1s
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and tis I. In some embodiments, d is C(0)OH. In some embodiments n. o, p, and g are each I. In some
embodiments, nis 0. In some embodiments, Zis (o0 andris 2. In some embodiments, Zis (0)t and
ris 3. In some embodiments, Z is 123 and s is 5. In some embodiments, Zis(cot and sis 6. In
some embodiments, t [02791An illustrative compound of Formula Eve is: 0

(o)

4 -

;.' S
and s18 5. In some embodiments, Z is
t
{0)
P
r‘ S

and $1s 6. In some embodiments, {1 is 1.

(6279} An iHustrauve compound of Formula Ve is:

[6280] In another aspect, compounds of the Formula IV are described:

E

Formula IVf

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

wherein e, Ws, R, r, and s are as defined above for Formaula IV,
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0 [0280iTn another aspect, compounds of the Formula IV! are described: 0 Formula IVf and
pharmaceutically acceptable salts, hydrates, solvates, prodruas, enantiomers, and stereocisomers
thereof; wherein ¢, W3, R, r, and s are as defined above for Formula IVf. 10281iln some
embodiments. W, is 0. In some embodiments, e is sec-butyl. In other embodiments, e is -C,(0)0I-1. In
still other embodiments, c is H. In some embodiments, W3 is -NR-. In some embodiments. W, is 0. In
some embodMEA 7, S 14 34 L3 S0ReR TR MENS A 5 8: A0HY 1212 89T 1n
)t
other embodiments, e 1s ~C(OYOH. In still other embodiments, e 1s H. In some

embodiments, Ws ig -NR-. In some embodiments, Wy is O, In some embodiments,

718
t
(o}
/‘EJL(\H/—\)/
T 8.
and ris 2. In some embodiments, Z is
(o)
/L?‘ZM_\)/

and ris 3. In some embodiments, Z is

and 518 5. In some embodiments, 7 1s

and s 18 6. In some embodiments, tis 1.

16282] Hlustrative compounds of Formuia IVf include:



and s is 5. In some embodiments. Zis (o and s is 6. In some embodiments, t is I. 10282]lllustrative
compounds of Formula 1W include: 1V f-2 Vf-3 and [0283jIn another aspect, compounds of the
Formula IVg arc described: 0 Formula IVg

Ivf-1
Q
0 N =\
£ G
| = CO,H
F = ,
V-2
0
0 — — [Emon—— Rr—— — —
H
L ICC
O COH
F
IVfE-3
and
0,
OH Q
O R
F o] NH
' H.Nf
F
IVi-4
[0283] In another aspect, compounds of the Formula IVg arc described:
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and pharmaceutically acceptable salts, hydrates, solvates, prodrutzs, enantiomers, and stereocisomers
thereof; wherein R. WI, W2, a, h.c,d,n.o,p.q, Z, 1, s,and t are as defined above for Formula
INIg. 102841In some embodiments, WI is O. In other embodiments, W1 is NH In some embodiments,
WI, is 0. In other embodiments, W2 is NH. In some embodiments, a and c are each independently El,
CH:, -OCR:, -0 CH,CH OF 0,010H: In some embodiments, bis0-7, Zis (o)t and tisI. In some
embodiments, dgg C(0)Q1<l. In some embodiments n, o, p, and q are each 1. In some embodiments, n
is 0. In some embodtire s (0)t and ris 2y In sonic’ embodiments, Zis and ris 3. In some
embodiments, Z is ( ( is 5 In some enjbodiments, Z is ( 0)t.

/ O
)\ MWE y °
O W4 o q
b d
O

Formula I'Vg

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

wherein R, Wi, Wa, a, b, c.d, n,0,p, q. Z. 1, s, and t are as defined above for
Formula IVg.
[0284] In some embodiments, W, 1s O, In other embodiments, W, is NH. In
some embodiments, Wy is O, In other embodiments, W, is NH. In some
embodiments, a and ¢ are each mdependently H, CHs, -OCH;, -0 CH,CH., or
C(OYOH: In some embodiments, b1s O-7Z, 7 is

T 3

and t1s |. In some embodiments, d is C{O}OH. In some embodiments n, 0, p, and g

are cach 1. In some embodiments, n1s 0. In some embodiments, Z 1s

(o)
Y A

r 8

and ris 2. In some embodiments, Z 18
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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(0)CE13. In some embodiments. t [0285illlustrative compounds of Formula
IN7p, include: and IVg-2 [0286]In another aspect, compounds of the Formula V are described:
Formula V and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomersand
stereoisomers thereof; wherein W1. W2, c¢,d, e, W, n,0,p,q,Z, 1, s, and t are as defined above for
Formula V. [0287]In some embodiments, W1 is 0. In some embodiments, Wl is NH. In some
embodiments, W2 is 0. In some embodirh is, W2 is NH. 10288]in some embodiments. Wl is N. In
other embodiments Wl is N

A

r 5

and ris 3. In some embodiments, Z 1s
t
(o)
2
r §

and s is 5. In some embodiments, Z 1

and $ 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)YCHa. In some embodiments, t1s 1.

[0285] Nhustrative compounds of Formula Vg include:

Ivg-1

and
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substituted with a C1-05 alkyl. In other embodiments, WI is an oxidized N. [0289]In some
embodiments, W2 is N. In other embodiments W, is N substituted with a C1-C6 alkyl. In other
embodiments, W2 is an oxidized N. [02901In some embodiments, represents a bond. In some
embodiments, a and c are each independently H, CH 00-13, -OCH2CH2, or C(0)01-1. In some
embodiments, b is O-Z. Zis and tis I. In some embodiments, d is (2(0)0H. In some embodiments n 0
p and g are each | InFsome embodiments. nis 0. In some embodiments, Zis and ris 7. In some
embodiments, Z is (O

)
O .

TVg-2

[0286] In another aspect, compounds of the Formula V are described:

F
{)t
wW
1 bo dq
; L N ‘VM‘/Z
A
{a er
Q
Fermula V

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

wherein Wy, Wy, - - - - - LQ,a,b, e, d e, Wayn,o.p,q, 2, 1.5, and tare as
defined above for Formula V.
[0287] In some embodiments, W 18 O. In some embodiments, W, 1s NH. In
some embodiments, W, 1s O. In some embodiments, W, 1s NH.
[0288] In some embodiments, W, s N. In other embodiments W, is N
substituted with a C-Cg alky]. In other embodiments, W, is an oxidized N,
[0289] In some embodiments, Wy is N. In other embodiments Wois N
substituted with a C,-Cs alkyl. In other embodiments, W, is an oxidized N,
[0290] In some embodimemnts, - - - - - represents a bond. In some embodiments,
a and ¢ are cach independently H, CHi, ~OCH;, ~OCH,CH,, or C(O)OH. In some

embodiments, b 1s O-Z, Z 15
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and s is 3. In some embodiments, tis I. In some embodimen some embodiments, Q is Z. In some
embodiments, Q is 0 Q is C(0)CH3, In  [02911In some embodiments, e is any one of the side chains
of the naturally occurring amino acids. In some embodiments, e is H. In other embodiments, c is -
O000H. In some embodiments, W3 is -NR-, In some embodimentss 0. [0292jAlso described herein are
compounds of the Formula VI: (0) t Formula VI and pharmaceutically acceptable salts, hydrates,
solvates, prodrugs, enantiomers, and stereoisomers thereof; wherein W1, W7, ,a, b,e,dn. o, p, q, 7,
r,s, uu, Q. e,and R are as defined above(far )'—(ormula VI.

e -

r 5

and tis 1. In some embodiments, d 18 C{OOH. In some embodiments n, o, p, and g

are cach 1. In some embodiments. ni1s 8. It some embodiments, Z is
t
(o)
P
r s
and ris 7. In some embodiments, Z 1s

(o)

e, -
v $
and s 18 3. In some embodiments, t1s 1. In some embodiments, Q 1s C(OYCH;:, In

some embodiments, Q is Z. In some embodiments, Q 1s

[0291] In some embodiments, ¢ 1s any one of the side chains of the naturally
occurting amino acids. In some embodiments, e 1s H. In other embodiments, e is —
C(OHYOH. In some embodiments, W; is ~INR-, In some embodiments, W; s O.

[6292] Also described herein are compounds of the Formula VI

136



[02931In some embodiments, WI is 0. In other embodiments, W1 is NH In some embodiments, W2 is
0. lii other embodiments, W: is NH. [02941In some embodiments, W1 is N. In other embodiments W1
is N substituted with a CI-C6 alkyl. In other embodiments, W1 is an oxidized N. [02951In some
embodiments, W: is N. In other embodiments W2 is N substituted with a C1-C6 alkyl. In other
embodiments, W: is an oxidized N. [02961In some embodiments, represents a bond. In some
embodiments, a and c are each independentl;FEhﬁiHla WVOCH3, -0012CH3, or C(0)01-1 In some

embodiments, % S[I’O -Z, Z |% tls I In % rgoc%llmen s d IS C(g])lg)l -1. In s?{}ngcegnbodlments n, o,
p. and q are éach dImS%?H 1% S ?ﬁeg%mabgﬁlﬁw%ntsv 1806 8nd is 2. In some
mbodiments, aﬁd%(c@ecamds;&sdmsﬁme embodlments, Zis

wherein Wy, Wy -« - - - sa b dmopog. Zor s tu, Que, W, and R are
as defined above for Foermula VI,
{0293} In some embodiments, Wy 1s O. In other embodiments, Wy is NH. In
some embodiments, Wo 1s O, In other embodiments, W5 18 NH.
{0294] In some embodiments, Wi 1s N, In other embodiments W, 1s N
substituted with a C-Cg alkvl. In other embodiments, W, is an oxidized N,
[(295] In some embodiments, W, 18 N. In other embodiments W i1s N
substituted with a C;-Cq alkyl. In other embodiments, Ws is an oxidized N.
10296] In some embodiments, » = » - - represents a bond. In some embodiments,
a and ¢ are each independently H, CHx+, -OCHs, -OCHCHa, or C(O)OH. In some
embodiments, b is O-Z, Z is

o)t

X —

r 8

.

and tis !, In some embodiments, d 1s C(OYOH. In some embodiments n, o, p, and g

are sach 1. In some embodiments, n1s 8. In some embodiments, 7 15

o)t

4 T

r 3

i

and r1s 2. Tn some embodiments, Z i

—————

o)t
i —
r s

and 115 3. In some embodiments, 7 1§
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and s is 5 In some embodiments, Zis (0 and s is 6. In some embodiments, tis 1 In some
embodiments, Q is H. In other embodiments, Q is C(0)CIL In some embodiments, Q is Z. In some
embodiments, Q is [02971In some embodiments, e is any one of the side chains of the naturally
occurring amino acids. In some embodiments, e is H. In other embodiments, e is - C(0)OH. In some
embodiments, W3 is -NH-. In some embodiments, W3 is 0. 102981In another aspect, compounds of
the Formula Via are described: Formula Via and pharmaceutically acceptable salts, hydrates, solvates,
prodruo, enantiomers, and stcreoisomer(s ereof: wherein r and s are as defined above for Formula
Via. [0299]In some embodiments, r is 2 lp’'some embodiments, r is 3. In some embodiments, s is 5. In
some embodiments, s is 6. 103001lllustrative compounds of Formula Via include: CO2H Via-I

i

r 5

and s 18 3. In some embodiments, Z 18

(9)
A —

r 8
and s1s 6. In some embodiments, t 18 1. In some embodiments, Q 1s H. In other

embodiments, Q15 C(OYCHs. In some embodiments, Q 1s Z. In some embodiments,

Q1s

16297} In some embodiments, ¢ 18 any one of the side chains of the naturally
occurring amino acids. In some embodiments, ¢ is H. In other embodiments, ¢ 1s -
C(OYOH. In some embodiments, W is —~INH-. In some embodiments, W is O,

[0298] 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 r and s arc as defined above for Fermula Via,
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and 00 Vla-2 103011In another aspect, compounds of the Formulab are described: Formula VIb and
pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and stereocisomers thereof,
wherein W],c,dn. 0, p, g, Zr, s, and tare as defined above for Formula VIb. 10302]In some
embodiments, WI is 0. In other embodiments. Wi is NH. In some embodiments, W, is 0. In other
embodiments, W, is NH. In some embodiments, a and ¢ arc each independently H, CH, -OCH3,
-OCH-CH Or C(Q)OH, In some embodiments, b is O-Z. Zis (0) .. :

[%@9;]' 1 some em%}odmments, ris 2. %n some gmgod;ments, ris 3. Insome

embodiments, s is 3. In some embodiments, s is 6.

103001 Hlustrative compounds of Formula Via include;

COH
on_/\_/\_/\_/\_/L/\_/\
FaC 0 ;
Via-1
and
QcozH
F,C
e
: S S

Via-2

[0301] In another aspect, compounds of the Formula VIb are described:
1 i n P r
/@\/’WWV‘%{M
o 9 S
b d O
FsC /CL

O
Formula Vlb

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

wherein Wy, Wo, a, b, e, d o, p, g, Z1, s, and t are as defined above for
Formula Vib.
[4362] In some embodiments, W, 1s O. In other embodiments, Wi 1s NH. In
some embodiments, W, is O. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CHs, ~OCH,, -OCH,CHx, or
C(OYOH; In some embodiments, b 1s O-Z. Z 1s
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and tis I. In some embodiments, d is C(0)OH. In some embodiments n, o, p, and g arc each I. In some
embodiments, n is 0. 103031In some embodiments, Zis (0 and ris 2. In some embodiments. Zis (0
and r is 3. In some embodiments, Zis (0 and s is 5 In some embodiments. Zis (0 and sis 6. In
some embodiments, t is 1. [03041lllustrative compounds of Formula VIb elude:

and tis 1. In some embodiments, d 1s C{(OYOH. In some embodiments n, 0, p, and g
are each 1. In some embodiments, n 1s G.

[6303] In some embodiments, Z 1s

i
(o)
T 5.
and ris 2. In some embodiments, 7 18
i
(o)
/‘?zJN\W—\)/
T 5 .
and ris 3. In some embodiments, Z 1s
1
(o)
/’.ZZ/UN\X—_\/V
T 5 .
and 15 5. In some embodiments, 7 1s
(o)
/L?‘ZJ\‘\X—\)/

and s 18 6. In some embodiments, t is 1.

[63064] [Tustrative compounds of Formula VIb mclude:
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VIb-Il and Vib-12 [0305jin another aspect,compounds of the Formula Vic are descri 0 F3CO Formula
Vie and pharmaceutically acceptable salts, hydrates, solvates, prodruas, enantiorners, and
stercoisomcrs thereof; wherein W1, W2,a,bc,d,n.o,pq, Zr, sandtare as defined above for
Formula Vie. [0306)In some embodiments, W1 is 0. In other embodiments, W1 is NFL In

O

M{O Q
Fzgcg_\hw TNV
o ;

Vib-1
O
fN>_/H e NN\ NN/ N/
o JY AN A YA Y AN A W
o O
FaC
A
Vib-2
O
F.C O 0% e N e N SN
A
Vib-3
O O
Fq — — — e s —
FuC o
04{\
VIb-4
O
O o - . . . L .
A
F.C O
o%\ G
VIib-5



some embodiments, V?12 is 0. In other embodiments. NAI3 is NH. In some embodiments, a and c are
each independently H, CH3, -OCH3, -0 CH3CHS3 or C(0)0H, In some embodiments, b is O-Z, Zis ()
and tis I. In some embodiments, d is C(0)0H. In some embodiments n, o, p, and q are each I.
10307]In some embodiments,n isO. In some embodiments, ((A" and r is 2 in some embodiments, Z is
(@a)t?andris 3. In some embodiments, Zis (0 )t)2(MC47- embodiments, Zis (0 )t

Vib-6

FaC O

VIb-7

0 o
@(0\ NH/\/%OH
A A S S S S
02\ @]

Vib-8
OsOH
I j/\/\/H o o o o o o
N
N W
o8
FyC % ©
o

Vib-9

o o
/d\o/ﬁ)\cm .
F 5 MN W
AN 0

Vib-10
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andsis5.Inso and sis 6. In some embodiments, at most one Z is H. In some embodiments, Z is
not H. In other embodiments. 7 is not -C(0)C1-13. In some embodiments, tis | 103081lllustrative
compounds of Formula Vie are: OHO -\\-NH

OgOH
L
O
F.C o ©
o%\

Vib-11

and

Q

V1ib-12

[I36G5] in another aspect, compoundas of the Formula Ve are described:

Formula Vig

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

wherein Wy, Wi, a, b, ¢, d, n.o,p. q. Z, 1, 8, and t are as defined above for
Formula Vic
{6306} In some embodiments, W 18 O. In other embodiments, W, is NH. In
some embodiments, Wy 18 O, In other embodiments, W is NH. In some
embodiments, & and ¢ are each independentiy H, CH;, -OCHa-, -O CH,CH;, or
C(OYOH; In some embodiments, b 1s 0-Z, Z 15

(o)
2 —
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and Vic-7 [03091In another aspect, compounds of the Formula VId are described: 0 F3 CO Formula
VId and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers, and
stereoisomers thereof; wherein Z, r, s, and t are as defined above for Formula VW. 103101In some
embodiments, Zis and ris 2. In some embodiments, Zis (0) andris 3. In some embodiments, Z is

(o)t

and tis 1. In some embodiments, d is C{O)OH. In some embodiments i, 0, p, and g

are cach 1.
[4367] In some embodiments, n1s 4. In some embodiments, 7 1s
t
(o)
/szW*

and s is 3. In some embodiments, Z 18

o)f

% -

r 8

p——

and s 18 6. In some embodiments, at most one Z 1s H. In some embodiments, Z is
not H. In other embodiments, 7 18 not ~C{OYCH=. In some embodiments, tis 1.
13308] [Hustrative compounds of Formula Vic are:

OH O

) s psiy mo s
F~“3c —\“*“NH
O

Vie-1

:
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and s is 5 In some embodiments, Zis (0 )t and s is 6 In some embodiments, tis 1. 10311In another
aspect, compounds of the Formula Vie are described: (0 0 F30 Formula Vie and pharmaceutically
acceptable salts, hydrates, solvates, prodruns, enantio ers, and stereoisomers thereof: wherein
WI, Ws, a, b,c,d,0,p,q,7,r,S, and t, are as defined above for Formula Vie. 103121In some
embodiments, WI). In other embodiments. W1 is NH. In some embodiments, W2 is 0. In other
embodiments, Ws is NH. In some embodiments, a and c are each independently H, CH3, -OCH3,
-OCHZCH4orC®X%Hnsomee#\ %?em&kHSOZ,YB(o

O,\/J VAR A Y A VA WA WY A WY

F,C
Vie-2
O
O
O
F,C 0
Vie-3
O
F.C OH O _ . . e . L
Vie-4
FiC OH
;
's) e e e
: Tr T\ h
O
G O
HO TEN JEEEN TN I e —
O NH
NH
O
F+C
V-5
O
{ o O/\"/\NH
o
F.C O O e . e - L -
O —ersrree. [ree— y—rrv—— Ab—— ———— mn——
Vie-6
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and tis 1. In some embodiments, d is C(0)OH. In some embodiments n, o, p, and q are each I.
[03131In some embodiments, nis 0. In some mbodiments, Zis (0, and r is 2. In some embodiments,
Zis (o)t andris 3. In some embodiments, Zis (o and s is 5. In some embodiments. Zis and s is 6
In some embodiments, tis 1 [03141An illustrative compound of Formula Vie is: 0

and

FSC“\_E_\/:\/:\/:\/”“”\/:\/:\/

O
© SV AT A FE VATV A VRV ATEYA
O
Vie-7
[0309] In another aspect, compounds of the Formula VId are described:
o’
FsC (?
Z
Formula VId

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thercof,
wherein Z, r, s, and t are as defined above for Formula Vid.

[0310] In some embodiments, Z 18

and s 18 5. Tn some embodiments, 7 1s
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F3C [03151In another aspect, compounds of the Formula 0 Formula VII and pharmaceutically
acceptable salts, hydrates, solvates, prodruns, enantiomers, and stcreoisomers thereof; wherein
e, W3, R, r, s, and t are as defined above for Formula VIl 0316!In some embodiments, W3 is 0. In
some embodiments, e is sec-butyl other embodiments, c¢ is -C(010H. In still other embodiments, cin
some embodiments, Wi is -NR-. In some embodiments, W3 is 0. In some embodiments, r is 2. In some
embodiments, r is 3. In some embodiments, s is 5 In some embodiments, s is 6. In some
embodiments, tis | 103171lllustrative cofpdinds of Formula 'If include: HO 0

2 O
r §

and s is 6. In some embodiments, t1s 1.

{0311} In another aspect, compounds of the Formula Ve are described:

(0),
‘L e e X —
FaC OWWE ' r s
Formuia Vie
and pharmaceutically acceptablce saits, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof,
wherein Wy, Wo, a, b, ¢, d, 0,p, q, Z. 1. s, and t, are as defined above for

Formula Vie.
[G312] In some embodiments, W 15 O. In other embodiments, W is NH, In
some embodimerts, Wr 1s O. In other embodiments, Wo 1s NH. In some
embodiments, z and ¢ are each independently H, CHs, -OCH;, -OCH,CHs, or
C{OYOH. In some embodiments, bis O-Z, Z 18

(o)

2 -

T §

and t1s I, In some embodiments, d 1s C(O)OH. In some embodiments n, o, p, and g
are cach 1.
[6313] In some embodiments, n1s 0. In some embodiments, Z 18

(o)

/‘?2 o

r s

and r1s 2. In some embodiments, 7 18
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4-NH 0 CF3 and F3C 103181In another aspect, o pounds of the Formula Nig are described: 0
Formula g and phainiaceutically acceptable salts, hydrates, solvates, prodrucis, enantiorners. and

stereoisomers thereof,

wherein R, WI, W2, a, b, c,d, n,0,p,q,Z,r,s, and t are as defined above

for Formula VIg. [0319]In some embodiments, W1 is 0. In other embodiments, W1 is NH. In some
embodiments, W2 is 0. In other embodiments. W2 is NH. In some embodiments, a and ¢ are each
independently H, CH3, -OCH3, -0 CH2CH3. or C(0)0H; In some embodiments, bis0-Z. Zis (0)

(o)
P -

r s

and ris 3. In some embodiments, Z 18

and 515 6. In some embodiments, t1s 1.

[6314]

[0315]

An illustrative compound of Formula Vie is:

O

{:36/@;\ R B S e i aveved

In another aspect, compounds of the Formula VIf are described:

O
‘OH
FaC O

O W r
M

(o),E

Formula VIf

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

and stereoisomers thereof;

142



and tis I. In some embodiments, d is C(0)OH. In some embodiments np, and g are each I. In some
embodiments, nis 0. In some embodiments. Z is (O)t and r is 2. In some embodiments, Zis andris
3. In some embodiments, Zis (0 )t and s is 5 In some embodiments, Zis (0 )t 10320land 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(0)CH1 In some embodiments, tis I. [0321llllustrative compounds of Formula Vig include: HO O

NH

wherein e, Wy, R, 1, s, and t are as defined above for Formula Vif,
[0316] In some embodiments, Wats O. In some embodiments, e 18 sec-butyl. In
other embodiments, ¢ 1s “C(OYOH. In still other embodiments, ¢ is H. In some
embodiments, Wi 1s -NR-, In some embodiments, W1 15 O. In some embodiments,
ris 2. In some embodiments, ris 3. In some embodiments, s1s 5. In some
embodiments, 518 6. In some embodiments, tis 1.

[6317] Hiustrative compounds of Formula VIf include:
O

Fgc O ]

F3 M
N
G N/ S/ N/ N\
G
and
O
OH 0
AR Ve VoV VanVauVanV,
C Nk
Hf\éf
FaC
[3318] In another aspect, compounds of the Fermula Vig are described:
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0 Vlg-2 CF3 VlIg-3 and CF3 Vig-4 [0322]In another aspect, compounds of the Formula VII are
described: (0)t Formula Vii

F3C

O
o~ WWM—/\W
O W,
b 0 g q 5
O

Formula Vig

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

wherein R, Wl, Wz, a, b, ¢, d,n,0,p,q, Z, 1,8 and t are as defined above for
Formula Vig.
[0319] In some embodiments, W, is O. In other cmbodiments, Wy is NH. In
some embodiments, W, 18 O. In other embodiments, Ws1s NH. In some
embodiments, a and ¢ are cach independently H, CHs, ~-OCHa, -O CH,CH-, or
C{(OYOH; In some embodiments, bis O-Z, Z 15

(9)"
X —
r $

and tis 1. In some embodiments, d 1s C{OYOH. In some embodiments n, 0. p, and g

are each 1. In some embodiments, n is 0. In some embodiments, Z 18

(0)f

2 -

r $

and ris 2, In some embodiments, Z 18
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and pharmaceutically acceptable salts, hydrates, solvates, prodruus, enantiomers, and stereoisomers
thereof; wherein WI, W,, - - - - - Q,a,b,c,d, e"n,0.p,q,Zs andtare as defined above for
Formula VII. 103231In some embodiments. WI is 0. In some embodiments, W1 is NH. In some
embodiments, W2 is a In some embodiments, W3 is NH. [0324]In some embodiments, Wl is N. In
other embodiments WL is N substituted with a CI-C6 alkyl. In other embodiments, W1 is an oxidized N.
[0325] In some embodiments. W3 is N. In other embodiments W2 is N substituted with a CI-C6 alkyl.
In other embodiments, Wi is an oxidized I(\Io; 3261In some embodiments, represents a bond. In
some embodiments, a and ¢ are each |nde endently H. CI- L OCHL, -0C1-12C1-1,, or C(0)OH. In
some embodiments, I-) is 07. Z is and is C(0)OH. In some
embodiments n, o, p, and g are each | 0. In some embodiments, Zis (o
-"azz-rs: andris 7. In some embodiments, Z is (‘@ and s is 3 In seme embodiments, tis 1. In some
embodiments, Q is C(0)CH:1, In some embodiments. Q is Z. In some’embodiments, Q is

and ris 3. In some embodiments, 7 18

(o)

P -

r 5

and s 18 5. In some embodiments, Z is

(o)

2 =)

r 5
[0326] and 5 15 6. In some embodiments, at most one Z is H. In some
embodiments, Z 1s not H. In other embodiments, Z is not -C(O)CHs. In some
embodiments, tis 1.

{6321} Hustrative compounds of Formula VIg include:

0
o HN e g e e e
HO o~ R
o
CF 3 :
Vig-1
COQH
Q
FaC o
Vig-2
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0 103271 In some embodiments, e is any one of the side chains of the naturally occurring amino
acids. In some embodiments, e is H. In other embodiments. e is - C(0)OH. In some embodiments, W3
is -NR-. In some embodiments, W3 is 0. 103281In a further aspect, compounds of the Formula I' are
described: Formula I' and pharmaceutically acceptable salts, hydrates, solvates, prodrugs,
enantiomers, and stereoisomcrs thereof: wherein RI, R,, R3, and 12:4 are each independently
selected from the uroup consisting of H, C|, F. CN, NH2, -NH(CI-C3 alkyl), -N(Ci-C3 alkyl)2,
-NH(C(0)C1-C3 alkyl), -N(C(0)CI-C3 alkyI}2,-C(Q)H, -C(Q)Ci-C3 alkyl, -C(0)0Q-C3 alkyl, -C(0)NH2,

-C(OINH(CI-C3-C(0)N(C3-C3 @Ikyl)z -C1/C3 kyl, \0-C yl, 38(0) lkyl, and -S(0)2C
J-C3 alkyl;, W, and W, arg-egch indgpendently null, 0, or NH, or when WI and W2 are both NH, then
both W1 and W2 can be takenytegether to form a piperidine moiety; represents an optional bond that

when present requires that Q¢s nyll; a and c are each independently H,-OCH3, -O0CH2CHS3, or C(0)0H;
b is H, CH3, C(0)0OH, or 0-Z; d or C(0)0OH; each n, 0, p, and q is independently O or I: each Z is H, (

CF5
Vig-3
and
Q
\ O NH
ol o~
O
CFs
Vig-4

[6322] In another aspect, compounds of the Formula VI are described:

Formula VIiI

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

wherein Wy, Wy, -~ - - - LQua b, e, de, Waynoo,p. 0, 2, 1,8, and € are as
defined above for Formula VIL
{G323] In some embodiments, W, is O. In some embodiments, W, s NH. In
some ecmbodiments, Wy is O. In some embodiments, W, is NH.
[6324] 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.
[6325] In some embodiments, W, 18 N. In other embodiments Wy 18 N

substituted with a C;-Cg alkyl. In other embodiments, W, is an oxidized N.
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, Or e proviso that there is at least one 0 or in the compound; each r is independently 2 or 3; each s
is independently 5 or 6; each t is independently O or I; each vis | or 2; R5 and R6 are each
independently hydroQen, deuterium, CI-C., alkyl. halogen, -C(0)CI-C1 alkyl, -0-aryl, -0-benzyl,
-0C(0)C1-CA-C1-C3 alkcne, -C1- C3 alkyne, -C(0)CI-C4 alkyl, NH2, -NIFICCI-C3 alkyl), -N(C)-C3
alky1)2, N1-1(C(0)C1-C3 alkyl), -N(C(0)CI-C3 alky1)2, -SH, -S(CI-C3-S(0)CI-C3 -S(0)2C1-C3 Q is
null. C(0)CHS, : .

) © [%326} In some embodiments, - - - - - represents a bond. In some embodiments,
a and ¢ are cach independently H. CHs, ~-OCH3, -OCH,CHs, or C(OYOH. In some

embodiments, b is G-Z, 7 is

r 8
and t1s 1. In some embodiments, d 1s C{O)YOH. In some embodiments n, 0, p, and q

are each 1. In some embodiments, n1s 0. In some embodiments, Z s

T 5

and s 1s 3. In some embodiments, t1s 1. In some embodiments, Q 1s C(OYCH:, In

some embodiments, Q i1s Z. In some embodiments, Q 1s

[6327] In some embodiments, e is any one of the side chains of the naturally
occurring amino acids. In some embodiments, ¢ is H. In other embodiments, e 15 ~
C(OHYOH. In some embodiments, W1 1s —NR-. In some embodiments, W 18 O.

[0328] In a further aspect, compounds of the Formula I’ are described:
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e is El or any one of the side chains of the naturally occurring amino acids; W3 is null, -0-, or R is H or
Ci-C, alkyl; and T is H. C(0)CH3, or Z. 103291In some embodiments. R2 is Cl or F. In other
embodiments, R3 is Cl or F. In some embodiments. WI is 0. In some embodiments, W2 is 0. 103301In
some embodiments, W is N. In other embodiments Wi is N substituted with a Ci-C6 alkyl. In other
embodiments, W1 is an oxidized N. [03311In some embodiments, W) is N. In other embodiments W2
is N substituted with a CI-C6 alkyl. In other embodiments, W2 is an oxidized N. 103321In some
embodiments, represents a bond. In same empqplpments, a and c are each independently El. CH3,
-OCH3, -OCH2CHS3, or C(0)0H. In som¢ embodi i ents, bis 0-Z, Zis andtis 1. In some
embodiments, d is C(0)OH. Ip some empodiment§ n, o, p, and g are each I. In some embodiments, n is

0, In some embodiments, Z is° (o)t and¥is_2-1h Son ?V,embodiments, Zis
™3 1 b d
(8]
q
( -
RO R Wa
Rg Cl) P c p
R4 Q
Formuia P’

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

wherein

Ri, Rz, Ra, and Ry are each independently selected from the group consisting
of H, Cl, F, CN, NHj, -NH(C,-Cx alkyl), -N(C[-Cs alky i), -NHC(OYC,-C5 alkyl),
-N(C(O)YC1-Cy alkyl)y,-C(OYH, -CIOYC-C; alkyl, -C{O)OC,-C5 alkyl, -C{O)NH3,
-COWNH(C-C5 alkyl), -CIOW(C-Cs alkyl),, -C-Cs alkyl, ~O-Cy-C5 alkyl,
-S{OYC-Cs atkyl, and -S(0OC-Cy alkyl;

Wi and W, are cach 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, CH;, -OCH;, ~-OCH>CHz, or C(O)YOH;

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

dis Hor C(O)OH;

each n, o, p, and ¢1s independently 0 or 1;

each 7 is H,
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(o) andris 3. In some embodiments, Z is and s is 5. En some embodiments,Zis (0 )t and sis 6. In
some embodiments, tis E. In some embodiments, Zis R5 andr is 2. In other embodiments, Zis0 R6
and s is 3. In some embodiments, Z is 0

in the compound;

each r is independently 2 or 3;

each s i1s independently 5 or 6;

cach t1s independently 0 or 1;

eachvislor2;

Rs and Rs are cach independently hydrogen, deuterium, C,-C; alkyl, halogen,
-OH, -C(O)YC-Cy alkyl, -O-arvi, -O-benzyl, -OC(O)C,-C, alkyl, -C-Cs alkene, -Cy-
Cy alkyne, -C(OYC-Cy alkyl, NHo, -NH(C;-Cs alkyl), -N(C;-Cs alkylh,
-NH(C{O)YC-Cs alkyl), -N{C(O)YC-C5 alkyl)s, -SH, -8(Cy-Cs alkyl), -S(OYC,-Cs
alkyl, -S(03»C-Cx alkyl;

() s null, C(OYCHs, Z,
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and s isn other embodiments. Zis 0 and s is 6. In some embodiments, Q is C(0)0-13 In some
embodiments, Q is Z. In some embodiments, Q is 103331In some embodiments, Q is 0 10334]In
some embodiments, T is H. In some embodiments, T is C(0)0-13. In some embodiments. T is Z. In
some embodiments, e is any one of the side chains of the naturally occurring amino acids. In some
embodiments, c is H. [03351In another aspect, compounds of the Formula la" are described: 0 R6

Formula la' and pharmaceutically acceptable salts, hydrates, solvates, prodrug,s, cnantiomcrs, and
stereoisomers thereofgwhdreinny one of the side chains of the naturally occwTing amino acids,

Wy is null, -O-, or -N(R)-;

R 1s H or C-Cy alkyl; and

Tis H, C(O)YCH;, or Z.
[06329] In some embodiments, R, 1s Cl or F. In other embodiments, Rsis Cl or
F. In some embodiments, W, 1s O. In some embodiments, W, 15 O.
[6330] In some embodiments, W; is N. In other embodiments Wy is N
substituted with a C;-Cg alkyl. In other embodiments, W, is an oxidized N.
[0331] in some embodiments, W» is N. In other embodiments W, 1s N
substituted with & C;-Cg alkyl. In other embodiments, W 1s an oxidized N.
[6332] In some embodiments, - - - - - represents a bond. In some embodiments,
a and ¢ are each independently H, CHa, -OCH;, -OCH,CHa, or C{(OJOH. In some

embodiments, bis O-7Z, Z 18

r 5

and tis 1. In some embodiments, d 1s C(OYOH. In some embodiments n, o, p, and g

are cach 1. In some embodiments, n1s 0. In some embodiments, Z is

and r is 3. In some embodiments, Z 18
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RI, R2, R3, and Ft_i are each independently selected from the group consisting of H, CI, F, CN, NH2,
-NH(CI-C3 alkyl), -N(CI-C3 alky1)2, -NE(C(0)C,-C3 alkyl), N(C(0)C1-C3 alky1)25-C(0)H, -O(0)C,-C3
alkyl, -(0)0C1-C3 alkyl, -C,(0)NH2, C(0)NH(C1-C3 alkyl), -C(0)N(CI-C3 alky1)2, -C1-C3 alkyl,
-0-C1-C3 alkyl, S(9)C1-C3 alkyl, and -S(0)2C1-C3 alkyl; ris 2 or 3; sis 5 or 6; each vis | or 2; and
R5 and R6 are each independently hydrogen, deuterium. CI-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl,
-0-aryl, -0-benzyl, -0C(0)CI-C4 alkyl, -C1-C3 alkene, alkyne, -C(0)C1-C4 alkyl, NH2, -NH(CI-C3
alkyl), -N-C3 alky1)2, -NH(C(0)C1-C3 all(yb,}fi\l(C(O)Cl-C3 alky1)2, -SH, -S(C1-C3 alkyl), -S(0)C1-C3
alkyl, -S(0)2C1-C3 alkyl. 103361In some embodiments, R2 is Cl or F. In other embodiments, R3 is Cl
or F. In some embodiments, ris 2. In s [ [
embodiments, s is 6. In some embodi ts, T iments v is 2. [0337]In another
aspect compounds of the Formula Ib are described: 0 R4,1 Formuta Ib' and pharmaceutically

acceptable salts, hydrates, solvates, prodrugs, enantio and stereoisomers thereof;
and s 15 3. In some embodiments, Z 1§

and s is 6. In some embodiments, t1s 1.

In some embodiments, Z 18
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wherein RI. R2, R3, RA. RI'', R2', R3', and RA: are each independently selected from the group
consistim4 of H, Cl, F, CN, INH2,-NH(CI-C3 alkyl), -N(CI-C3 alky112, -N1-1(C(0)C1-C3 alkyl),
-N(C(0)CI-C3 alky1)2,-C(0)H, -C(0)C1-C3 alkyl, -C(0)0C1-C3 alkyl, -C(0)NH2,
-C(0)NMCI-C3-C(0)N(CI-C3 ally1)2, -Cr C3 alkyl, -0-C1-C3 alkyl, -S(0)C1-C3 alkyl, and -S(0)2C1-C3
alkyl, W, and W2 are each independently null, 0, or NH, or when W1 and W2 are both NH, then
both WI and W, can be taken together to form a piperidine moiety; a and c are each independently H,
CH, -OCH3, -0@H20H3, br ©(00 o dentnGH3 1 C(0SDE Her D-2rekisphediOE@IOH? eaéh & n, 0. p,
and q is indep(-:-s%crjr(?ené%go%%e‘]ﬁgc@ i'7§ is H, (o)t , or with the proviso that there is at least one 0

[0333] In some embodiments, Q is
O

2

C

|

T
[0334] In some embodiments, T 1s H. In some embodiments, T 1s C{O)YCH:. In
some embodiments, T is Z. In some embodiments, e 1s any one of the side chains of
the naturaily occurring amino acids. In some embodiments, e 1s H.
[0334] In another aspect, compounds of the Formula Ia’ are deseribed:

R4 O

Rz
QOH

Formula Ia’°

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

wherein
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in the compound; each r is independently 2 or 3; each s is independently 5 or 6; each tis
independently O or 1; each vis 1 or 2; R5 and R6 are each independently hydrogen, deuterium.
CI-C4 alkyl. halogen, -OH, -C(0)C,-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)Ci-C4 alkyl, -C1-C3 alkene,
-C-C3 alkyne, -C(0)(71-C4 alkyl, NI112, alkyl), -.1,4,C.1-C3 alkyl )2, -NI-I(C(0)C1-C7 alkyl),
-N(C(0)C1-C3 alkyl)2, -SH, -S(C[-C3-S(0)CI-C3 -S(0)2C-C3 alkyL; and T is H, C(0)CH, or Z. [03381In

bodiments, R2 is, ClLor F. Jn oth bodiments, R3is Cl of.F. In so bodiments, W[ i
0. I som embodimekts R e B EATe S S IBEATSEAL A STEF T e n HRLGRORRIT . CHa,

-OCHS3, -0 CH2E 113, IoF A(B)ONIN-Sdfne eMbodiments (h-&: @&, &, iNHIQ Oand Cisdk imsome _
0. In some emBOHERS: 28 LB J-arel iy 2 H S5 L bouT e 2181y L0z mers: e
-COONR(C,-Cy alkyly, -CIOWN(C-Cs alkyly,, -Ci-Cy alkyt, -0-C-Cy alkyl,
-S{OHYC,-C5 alkyl, and -5(01C-Cs alkyl;
ris2 o1 3;
sisSoré6;
each vis 1 or 2; and
Rs and Ry are each independently hydrogen, deuterium, C,-Cy alkyl, halogen,
-OH. -C{0)C,-C4 alkyl, -O-aryl, -O-benzyl, -OC(0)C,-C; alkyl, -Cy-Cs alkene, -C;-
Cs alkyne, -C{O)C,-Cy alkyl, NHa, -NH{C-C; alkyl), -N(C-C atkyl),,
NH(C(O)YC,-Ca alkyl), -N(C(O)YC,~Cy alkyl),, -SH, -S(Cy-Cx alkyl), -S(O)YC;-Cs
atkyl, -S(0Y,C,-C5 alkyl.
[6336] In some embodiments, R; 18 Cl or F. In other embodiments, R3is Cl or
F. In some embodiments, ris 2. In some embodiments, ris 3. In some
embodiments, s 18 5. In some embodiments, s 1s 6. In some embodiments, tis 1. In
some embodiments vis 2,

[0337] In another aspect compounds of the Formula Ib are described:

Formula Ib’
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,

and stereoisomers thereof;
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and ris 3. In some embodiments, Z is and s is 5. In some embodiments, Zis and s is 6. In some
embodiments, tis I. In some embodiments, Zis Re and ris 2. In other embodiments. 0 R6 and s is 3.
In some embodiments, Z is 0 and s is 5. In other embodiments, Z is

wherein

Ri. Rz, Ra, Ry Ry, Ry, Ry, and R, are each independently selected from
the group consisting of H, CL F, CN, NH,, -NH(C,-C; atkyl), -N(C-Cs alkyly,
SNH{C{OYC -Cy alkwhy, -NCONC-Cs alkyly -CLOMH, -COYC-Cs alkyl
~C{ONYOC-Cs alkyl, -C{OWNH,, -C(OWNH(C,-C;5 alkyly, -C{OMN(C-Cy alkyl),, -Ci-
Cy alkyl, -0-C,-C; alkyl, -S(OYC,-Cs atkyl, and -S{OC-Cs alkyl;

W, and Wy are cach 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 cach independently H, CH,, -OCH,;, -OCH,CHas, or C(O)OH;
bis H, CH3, C(O)YOH, or O-Z;
dis H or C(OYOH;
each of n, 0, p, and q 15 independently 0 or 1;

cach Z 1s H,

0O

in the compound;

cach r 18 independently 2 or 3;
each s 15 independently 5 or 6,
cach t is independently O or 1;

cachvis 1 or2;



and s is 6. In some embodiments. T is H. In some embodiments. T is C(0)C H3 In some embodiments,
T is Z. 10339]In another aspect compounds of the Formula Ic' are described: Formula Ic' and
phaiutaceuticauy acceptable salts, hydrates, solvates, cnantiomers, and stcrcoisomers thereof.
wherein R1, R2, Riz. and R4 are each independently selected from the uroup consisting of H, ClI,
F. CN, NH2, -NH(C1-C3 alkyl), -N(C1-C3 alky1)2, -NH(C(0)C1-C3 alkyl), -N(C(0)CI-C3 alkyl)2.-C(0)H.

-C(0)CI-C1 alkyl, -C(0)0C alk C CC3 Ik C ky02, .-C1-C3
alk(yl) CI)C1 ?Zsyalkyl ? Dﬁ%ﬂ kﬁcg(mgl\lgfasif@)g}é( 5 Z d)LWZ azg (%agkh %al%ndentlj null,

0, or NH, or Wh@M#@@W&aMMtwmmm&yWDémﬁwzﬁaﬁm tffk;eﬁztag@mer mq‘orm a
CE, CO0H, or 62X % 15 L0 oL o Gar cAUN hesbendertly O or 1 each 25  (0)
/L22 -NH(C(OYC-C alkyl), -N(COYC,-Cs alkyl),, -SH, -S(C4-Cy alleyl), -S(OHCy-Ca
alkyl, -S{(O»C,-C;y atkyl; and
T1s H, C(O)CH;, or Z.
[6338] In some embodiments, R, is Cl or F. In other embodiments, Rzis Cl or
F. In some embodiments, W, 18 O. In some embodiments, W, 1s O. In some

embodiments, a and ¢ are each independently H, CHa, -OCH;, -O CH,CH;, or
C{OYOH; In some embodiments, b 15 O-Z, Z 15

and t1s 1. In some embodiments, d 1s C{OYOH. In some embodiments n, 0, p, and g

are cach 1. In some embodiments, n 15 0. In some embodiments, 7 1s

and s 18 3. In some embodiments, 7 is



, , or with the proviso that there isst one (0 )t or in the compound; each r is independently 2 or 3;
each s is independently 5 or 6: each t is independently O or I; each y is 1 or 2; and R5 and 12.6
are each independently hydrogen, deuterium, C1-C4 alkyl, halogen, -OH, -C(0)CI-C4 alkyl, -O-aryl,
-0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene, -CiC3 alkyne, -C(0)CyC4 alkyl, NH-,, -NH(C1-C3 alkyl),
-N(C1-C3 alkyl)2, -NH(C(0)CI-C3 alkyl), -N(C(0)C1-C3 alky1)22, -SH, -S(C1-C3 alkyl), -S(0)C1-C3
alkyl, -S(0)2CI-C3 alkyl. 103401In some embodiments, R2 is Cl or F. In other embodiments, R3 is Cl
or F. £

{(0)

r 8

and s 15 6. In some embodiments, t is 1. In some embodiments, Z is

and s 15 6. In some embodiments, T is H. In some embodiments, T 1s C{OYCH;. In
some embodiments, T is 2.

[0339] In another aspect compounds of the Formula Ic” are described:



[03411In some embodiments, Wi is 0. In some embodiments, W2 is 0. In some embodiments, a and ¢
arc each independently H. CH, -OCH3, -0 CH2CH3, or C(0)OH; In some embodiments, b is 0-Z, Z is (
o sandtis I. In some embodiments, d is C(0)OH. In some embodiments n, o, p, and q are each 1. In

some embodiments, n is 0. In some embodiments, Zis (0 andris 2. In some embodiments, Zis (0

and r is 3. in somebodiments, Zis (0 and s is 5 In some embodiments, Z is (0 )t

Formula I¢’

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

Ry, Ry, Ra, and R, are cach independently selected from the group consisting
of H, C1, F, CN, NH,, -NH(C,-Cy alkyl), -N(C,~Cs alkyl);, -NH{C({O)YC,-C; alkyl),
N(COYC1-Cy alky D ~CIOYH, -C(O)YC,-Cs alkyl, -C{OYOC,-C; alkyl, -C{O)NH,,
SC{OWNH(C-Cs alkyl), -CIOWN(C,-C5 alkyl)s, -Ci-C; alkyl, -0-C-C;5 alkyl,
-S(OHYC-Cy alkyl, and -S{(0).C;-Cs atkyl;
W, and W, are each independently nuil, O, or NH, or when W; and W are both NH,
then both Wy and W, can be taken together to form a piperidine moiety;

a and ¢ are each independently H, CH,, ~OCH;, -OCH,CHa, or C(O)OH;

b is H, CH;, C(OYOH, or O-Z;

d is H or C(OHYOH;

n, 0, p, and q are cach independently 0 or 1;

each 7 18 H,

, o1



and s is 6. In some embodiments, tis 1. In some embodiments, Zis Rs and ris _ In other
embodiments. Zis 0 and s is 3 In some embodiments, Zis 0 R6 and s is 5. In other embodiments, Z
isO

in the compound;

cach r is independently 2 or 3;

each s is independently 5 or 6:

cach t is independently 0 or 1;

each vis lor2; and

Rs and Ry are each independently hydrogen, deuterium, C,;-Cy alkyl, halogen,
-OH, -C{O)YC-Cy alkyl, -O-aryl, -O-benzyl, -OC(OYC,-Cy alkyl, -Ci-Cs alkene, -Cy-
Cy alkyne, -C(O)YC,-Cs alkyl, NHa, -NH(C,-Cs alkyl}, -N(C,-Cx alkyl),,
NB(CIOYC-Cy alkyl), -N(C(OYC,-Cs alkyly,, -SH, -S(C:-Cs alkyl), -5(0)C-Cs
alkyl, -S{(0C,-Cs alkyl.
10340} In some embodiments, R, is Clor F. In other embodiments, Rais Cl or
F
(0341} In some embodiments, W is O. In some embodiments, W2 15 O. In
some embodiments, a and ¢ are cach independently H, CHa, -OCH;, -O CH,CH;, o

C(O)YOH: In some embodiments, b 1s 0-Z, 718

r 3

and tis 1. In some embodiments, d 1s C{OYOH. In some embodiments n, o, p. and g

are cach 1. In some embodiments, n 15 0. In some embodiments, Z 15
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and s is 6. 103421in another aspect, compounds of the Formula Id" are described: 0 0 Formula Id' and
pharmaceutically acceptable salts, hydrates, solvates prodruas, enantiomers, and stcreoisomers
thereof; wherein RI, R2, R3, and R4 are each independently selected from the group consisting of
H, ClI, F, CN, NH2, -NH(Ci-C3 alkyl), -N(C1-C2 alkyl)), -NH(C(0)C1-C3 alkyl), -N(C(0)C1-C3
alky02,-C(0)H, -C(0)C1-C3 alkyl, -C(0)0C1-C3 alkyl, -C(0)NR2, -C(0)NH( 1-C3 alkyl), -C(0)N(CI-C3
alkyl)), -C-C3 alkyl, -0-C1-C3 alkyl, -S(0)C1-C2 alkyl, and -S(0)2C1-C3 alkyl, WI and W) are each
independently null, 0, or NH, or when W{ @npth arc both NH, then both W1 and W2 can be taken
together to form a piperidine moiety; a an ¢ are each independently H, CH3, -OCH3, -OCH2CHS, or

.0, 0, p, and g are each independently O or I;

eachZis (0) ~

and 515 6. In some embodiments, t is 1.

In some embodiments, Z is




, Or with the proviso that the is at least one 0 ()t or in the compound; each r is independently 2 or 1;
each s is independently 5 or 6; each t is independently O or 1; each vis | or 2; and R5 and R6 are
each independently hydrogen, deuterium, C1-C1 alkyl, halogen, -OH, -C(0)C1-C4 alkyl, -0-aryl,
-0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene, -C1- C3 alkyne, -C(0)CI-C4 alkyl, NH2, -NH(CI-C3 alkyl),
-N(C1-C3 alky1)2, -NH(C(0)C1-Cs alkyl), -N(C(0)C1-C3 alky1)2, -SH, -S(Q-C3 alkyl), -S(0)Ci-C3 alkyl,
-S(0)2C1-C3 alkyl. [03431In some embodiments, R2 is Cl or F. In other embodiments, R3 IS Cl or F In
some embodimeamnis. YA iBGonsanieeémbodiments,is 0. In some embodiments, a and ¢ are each
independently H, CH3, -OCH3, -0 CH2C5|3, Or C(0)OF-I; In some embodiments, b is O-Z, Zis (0)

and s is 6.

[0342] In another aspect, compounds of the Formula Id’ are described:

Formula id’

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

R, Rs, Rs, and Ry are each independently selected from the group consisting
of H, Cl, F, CN, NH,, -NH(C;-Cs alkyl), -N(C;-Cs alkyl);, -NH(C(O)YC:-Cs alkyl).
N{C(O)YC1-Cs alkyly,-CIOMH, -C(O)YCy-Cs alkyl, -C{O)0C,-Cs alkyl, -C{ONH:,
~C(OWNH(C,-Cx alkyl), -C{OIN(C,-Cs alkyl)y, -Ci-Cs alkyl, -0-C-Cs alkyl,
-S(OYC,-Cs alkyl, and -S{0),C;-Cy alkyl;

W, and W, are cach 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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and tis 1. In some embodiments, d is C(0)OH. In some embodiments n, o, p, and g are each I. In some
embodiments, nis 0. In some embodiments Z is (o0 and r is 2. In some embodiments, Zis ()t andris
3. In some embodiments, Zis (o and s is 5 n some embodiments,Z is (0)t and s is 6. In some
embodiments. Zis andris 2. In other embodiments, Z. is 0

a and ¢ are each independently H, CHs, -OCH,, -OCH,CHa, or C(OYOH;
bis H, CHa, C{OYOH, or O-Z;

d s H or C(GYOH,

n. 0. p, and q arc each independently 0 or 1;

each 7 is H,

in the compound;

cach r is independently 2 or 3;

each s is independently 5 or 6;

each t 1s mdependently G or 1

cach vis 1 or2; and

R and Ry are cach independently hydrogen, deuterium, C,-Cy alkyl, halogen,
-OH, -C(OYC;-C; alkyi, -O-aryl, -O-benzyl, ~-OC(C)C-Cs alkyl, -Ci-Cs alkene, -C)-
C; alkyne, -C(0)C-Cy alkyl, NH;, -NH{C,-C; alkyl), -N(C)-C; alkyl),
SNH(C{O)YC-Ch alkyl), -N(COYC;-Ca alkyl), -SH, -S(C1-Cy alkyly, -S{0C-Cs
alkyl, -S(0),C,~C5 alkyl.
[6343] In some embodiments, R, is Cl or F. In other embodiments, Rsis Cl or

F. Iy some embodiments, W, 1s O, In some embodiments, W is O. In some
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and s is R6 n some embodiments, Zis0 R6 and s is 5 In other embodiments. Zis 0 and sis 6. In
some embodiments,t is I. In some embodiments, T is El In some embodiments, T is C(0)CH3. In some
embodiments, T is Z. 103441In another aspect, compounds of the Formula le' are described: R
Formula le' and pharmaceutically acceptable salts, hydrates, solvates, prodrugs cnantio e and
stereoisomers thereof:

embodiments, a and ¢ are cach independently H, CHa, -OCHzx, -O CH,CHa, or
C{(O)YOH: In some embodiments, b 1s O-Z, Z 18

I‘ S

"

and tis 1. In some embodiments, d 1s C(OYOH. In some embodiments n, o, p, and g

are each 1. In some embodiments, n is 0. In some embodiments, Z is

and sis 6. In some embodiments, 7 1s
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wherein 1:tr7, P.3, and R4 are each independently selected from the group consisting of H, Cl, F,
CN, NH2, -NII(CI-C3 alkyl), -N(CI-C3 alky1)2, -NH(C(0)C1-C3 alkyl), -N(C(0)C1-C3 alky1)2,-C(0)H,
-C(0)C1-C3 alkyl, -C(0)0C1-C3 alkyl, -C(O)NE,, -C(0)NH(CI-C3 alkyl), -C(0)N(Ci-C3 alky1)2, -C1-C3
alkyl, -0-C1-C:: alkyl, -S(0)C1-C3 alkyl, and -S(0)2C1-C3 alkyl; each Z is independently H, -C(0)CH, (
0 , or with the proviso that hnre is at least one in the compound; each r is independently 2 or 3;
each s is independently sis 5 or 6 and egch t is independently 0 or 1 each vis | or?; and R5 and
R6 are each independently hydrogen. dguteritiin, C1-C4 alkyl. halogen, -OH, -C(0)C1-C4 alkyl. -O-aryl,
-0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 Ci , -C(0)CL Ikyl, NH2, -NH(CI-C3 alkyl),
-N(CI-C3 alky1)2, d

Re

and ris 2. In other embodiments, 7 1s

and s 15 6. In some embodiments, t is 1. In some embodiments, T is H. In some
embodiments, T 1s C{OYCH;. In some embodiments, T 15 7.
[0344] In another aspect, compounds of the Formula Te® are described:

Ry

Ry

Z

Formula Ie*
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-NkI(C(0)C1-C3-N(C(0)C1-C3 alkyl)2, -SH S(Ci-C3 alkyl), -S(0)CI-C3 -S(0)2C1-C3 alkyl. [03451In
some embodiments. R2 is Cl or F In other embodiments. R3 is Cl or F. In some embodiments, Z is
and ris 2. In some embodiments, Zis (0 )t and ris 3 In some embodiments. Zis (0 )t and sis 5. In
some embodiments. Zis (0 )t and s is 6. In some embodiments. Z is

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and sterecisomers thereof;
whereln

Ry, Ry, R, and Ry are each immdependently selected from the group consisting
of H, CL, F, ON, NH,, -NH(C;-Cs alky!), -N{C;-C; alkyl), -NH{C{OYC;-C5 alkyl),
-N(C(O)YC-Cs alkyl),-C{OYH, -C(O)YCy-Cx alkyl, -C(OY2C;-Cs alkyl, -C(OINH,,
~-C{ONH(C;-Cx alkyl), ~-C(OIN(C,-Cjy alkyl)s, -C,-C; alkyl, -O-C1-C5 alkyl,
-S(0)YC1-C5 alkyl, and -S{0),C4-Cy alkyl;

each Z 1s independently H, -C(OYCHs,

in the compound;

each r is independently 2 or 3;

each s is independently s 1s 5 or 6: and

each t is independently 0 or !

each vis 1 or 2; and

Rs and R are each independently hydrogen, deuterium, C;-Cs alkyl, halogen,
-OH, -C{0)C-C4 alkyl, -O-aryl, -O-benzyl, -OC(O)C,-Cy alkyl, -C,-C; alkene, -C)-
Cs alkyne, -C{OYC,-Cy glkyl, NHy, -NH(C;-Cy atkyD), -N(C;-Cs alkyl),,
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R6 and r is 2. In other embodiments, Zis and s isn some embodimen Zis 0 and s is 5. In other
embodiments. Zis R6 and s is 6 In some embodiments, tis |. [03461In another aspect, compounds of
the Formula IP are described: (0) t Formula if' and pharmaceutically acceptable salts, hydrates,
solvates, prodruas, enantiomers, and stereoisomers thereof; wherein R1, R2, R3, and R4 are each
independently selected from the aroup consisting of H, Cl, F, CN, NH2, -NH(CI-C2 alkyl), -N(C.,;-C2
alky1)2, -NH(C{EFECER QI MG (OYEXCE atky 1)y G (OMH, -S(0) TG alkylS(C(0)0C1-C3 alkyl,
-CONHZ,  41ky1, -S(0),C1-Cs alkeyl,

16345] In some embodiments, Ry is Clor F. In other embodiments, R:is Cl or

F. Insome embodiments, 7 18

and ris 2. In other embodiments, Z 18



-C(0)NH(C)-C3 alkyl), -C(0)N(C1-C3 alkyl)), -C1-C3 ailcyl. -0-CI-C3 alkyl, -S(0)CI-C3 alkyl, and
-S(0)2C1-C3 alkyl; Wl is 0, or NH; null, 0, or NH; a and c arc each independently El, CH3, -OCHS,
-OCH2CHS, or C(0)0F1; b is H, CH3. C(0)OH, or 0-Z; d is H or C(0)OH; each o, p, and q is
independently 0 or 1; each Z is H, with the proviso that there is at least one in the compound; each r
is independently 2 or 3; each s is independently 5 or 6; each t is independently O or I; each vis 1 or 2;
R5 and R6 arc each independently hydrogen, deuterium, C1-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl,
-0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -CTzC3 alkene, -C1- alkyne, -C(0)C1-C4 alkyl, NI-12, -NH(C1-C3
alkyl), -N(CI-C3 alkyl)),

Rs

and s1s 3. In some embodiments, Z i

and s1s 6. In some embodiments, {15 1.

[6346] In another aspect, compounds of the Formula H® are described:

7 (o),
R,
Wi p d
W
w
R o’ L'p :
R4

Formula If

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

Rj, Ry, Rs, and Ry are each independently selected from the group consisting
of H, C1, F, CN, NHy, -NH{C;-C; alkyl), -N(C;-Cx alkylys, -NHC(OC;-Cs alky]),
-N(C(O)YC-Cs alkyl),-C(O)H, -C(O)C,-C; alkyl, -C(OYOC,-Cy alkyl, -C(O)NH,,
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-NH(C(0)CI-C3 alkyl), -N(C(0)Ci-C3 alky 2. -SH, -S(Ci-C3 alkyl), -S(0)C1-C3 -S(0)2C1-C3 alky!.
103471In some embodiments,F. In other mbodiments, R is CI O F. In some embodiments, Wl is 0. In
some embodiments, W2 is 0. In some embodiments, a and ¢ are each independently H, C OCH3, -0
CH2CHa3, or C(0)OH In some embodiments, bis 0-Z, Zis (0 and tis I. In some embodiments, d is
C(0)OH. In some embodiments n, o, p, and g are each I. In some embodiments, n is 0. In some

embodiments, ZG4Q v Ard 1Gs ‘cﬂ-}_{iﬁ)scfﬁ\ﬁ@)éiﬁbﬁﬂim@nﬁ)z?—@;( pikand i€ 3Cnesorme embodiments, Z
is(o andsis 5_.SI@§9§n@3eam@gdm&e_@t®%d§_ Oaliyl:
W, 15 O, or NH;

Wy is null, O, or NH:

a and ¢ are each independently H, CHa, -OCH;, -OCH,CHs, or C(OYOH;
b 1s H, CH;, C(OYOH, or O-Z;

dis H or C{O)OH;

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

ecach 7 1s H,

in the compound;

cach r 18 mdependently 2 or 3;

cach s 1s independently 5 or 6;

each t is independently 0 or 1;

cachvis lor2;

Rs and Ry are each independently hydrogen, deuterium, C;-C, alkyl, halogen,
-OH, -C(O)¥C-Cy alkyl, -O-aryl, -O-benzyl, -OC(0YC,-Cy alkyl, -C-Cs alkene, -C-
Cx alkyne, -C{O)C,-Cs alkyl, NH,, -NH{C;-Cs alkyly, -N(Cy-Cx alkyl)a,
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and s is 6. In some embodiments, Zis 0 R5 R6 and ris 2. In other embodiments, Zis0 andris 3. In
some R6 bodiments, Zis 0| IR5

~NH{C(OYC-Cs alkyl), -N{C(O)YC,-C; alkyl)s, -SH, -S{C-C; alkyly, -S(OYC;-C;
atkyl, -5(03):C-Cr alkyl.

(63471 I some embodiments, Ry 18 Clor F. In other embodiments, Ra1s Cl or
F. In some embodiments, W, is O, In some embodiments, W18 O, In some
embodiments, a and ¢ are each independentiv H, CHs, -OCHs, -0 CH>CH,, or
C(OYOH. In some embodiments, bis O-Z, 7 is

T 8

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

arc cach 1. Insome embodiments, n1s 0. In some embodiments, Z is
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R6 and s is 5. in other embodiments, Zis 0 and s is 6. In some embodiments, tis |. [03481In another
aspect, compounds of hc Formula Ig' are described: 0 Formula Ig' and pharmaceutically acceptable
salts, hydrates, solvates, prodrugs, cnantiomers, and storeoisomers thereof; wherein RI, R,, 12.3,
and R. are each independently selected from the group consisting of H, CI, F, CN, NH2, -NH(C1-C3
alkyl), -N(C1-C3 alky1)2, -NH(C(0)CI-C3 -N(C(0)CI-C3 alky1)2,-C(0)H, -C(0)CI-C3 alkyl, -C(0)00-C3
alkyl, -C(0)NH2nC{®) RHIC 1008 S rG@IN(G, -Ci alky1)2, -C1-C3 alkyl, -0-C1-C3 -S(0)C1-03
alkyl, and -S(0)2C1-C3\V) is null, 0, or NH; ¢ is H or any one of the side chains of the naturally
occurring amino acids; each vis | or 2; Rﬁﬁand R6 are each independently hydrogen, deuterium,
C1-C4 alkyl. halogen, -OH, -C(0)C1-C4 alkyl, }-0- - -benzyl, -QC{0)CI-C4 alkyl, -0-C3 alkene,

, -NH(C(0)Ci-C3 alkyl),

and ris 3. In some embodiments, Z 1§

O
“ Rg

e —

A%

Rg

and s1s 5. In other embodiments, 7 is

and s1s 6. In some embodiments, tis 1.

[0348] In another aspect, compounds of the Formula Ig’ are described:
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-S(0)2C1-C3 alkyl: and s is 5 or 6. 10349]In some embodiments, W3 is O. In some embodiments. e is
sec-butyl. In some embodiments, r is 2. In some embodiments, r is 3. In some embodiments, sis 5. In
some embodiments, s is 6. In some embodiments, t is |. [0350]In another aspect, compounds of the
Formula II' are described: 0 Formula H' and pharmaceutically acceptable salts, hydrates, solvates,
prod and stereoisomers thereof; wherein RI. R2. R3. and R4 are each independently selected from
the group consisting of H, CI, F, CN, NH2, -NH(CI-C3 alkyl), -N(CI-C3 alky1)2, -NH(C(0)C1-C3 alkyl),
-N(C(0)CI-C3 alky1)2,-C(0)H, -€(0)C1-Cg alkyl, -C(0)0C1-C3 alkyl, -C(0)NI42, -C(0)NH(CF-C3 alkyl),
-C(O)N(CI-C3 alky1)2, -C1-C3 & -S(0)CI-C3 alkyl, and -S(0)2C1-C3 alkyl; WI and W2 are
each independentlygull, O, or g0 WI and Wn arc both NH, then both Wl and W2 can be
taken together to form a'pip€ridincwmeiety; regresents an optional bond that when present requires
that Q is then null; a and bre eachjindependently H, CH, -OCH3, -OCH2CH3 or C(0)0H,;

i

|

Formula Ig’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, cnantiomers,
and stereoisomers thereof:
wherein

R:, Rs, Ra, and Ry are each independently selected from the group consisting
of H, CL, F, CN, NH,, -NH(C;-C; alky), -N(C1-Cs alkyl),, -NH(C{OYC,-Csy alkyly,
-N{C{OYC-Cs alky D, -C{OM, -C(O)YC1-Cs alkyl, -C(OHYOC,-Cs alkyl, <C{ONH,,
~COONH(C-Cs alkyl), -CION(C-Cy alkyly,, -Ci-Cs alkyl, -0-C,-Cs alkyl,
-S{O)Cy~Ca alkyl, and -S(0),C-C; alkyl;

Wiis null, O, or NH;

e 15 H or any one of the side chains of the naturally occurring amino acids;

cachvis or2;

Rs and Rg are each independently hydrogen, deuterium, C1-Cy alkyl, halogen,
-OH, -C(O)C-Cy alkyl, -O-aryl, -O-benzyl, -OC(O)YC,-C, alkyl, -C,-Cs alkene, -C;-
Cs alkyne, -C(O)C-Cy alkyl, NHy, -NH(C-Cs alkyly, -N(C,-C5 alkyl}s,
-NH{C(O)C1-C alkyly, -N(C{O)C;-Cs alkyl ), -SH, -S(C-C; alkyl), -S(O)YC;-C;
alkyl, -S(ORC-Cs alkyl; and

sisSor 6.
10349} In some embodiments, Wz is O. In some embodiments, ¢ is sec-butyl. In
some embodiments, ri1s 2. In some embodiments, ris 3. In some embodiments, § is
5. In some embodiments, § 15 6. In some embodiments, tis 1.

[6350] In another aspect, compounds of the Formula II° are described:
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b is H, CH3, C(0)0OH, or 0-Z; d is H or C(0)0OH; each n, o, p, and q is independently O or I; each Z is H,
(O , or with the proviso that there is at least one 0 in the compound; each ris 7; each s is 3; each t
is independently O or I; each vis | or 2;

Formula I’

and pharmaceutically acceptable saits, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof}

wherein

R, Ry, Ra. and Ry are each independently selected from the group consisting
of H, CL, F, CN, NH,, -NH{C;-Cz alkyl}, -N(C-Cs alkyl)y, -NH(C(O)YC-C; alkyl),
~N{C(O)YC1-Cs atkyly,-C{OM, -C{OYC-C5 alkyl, ~C{OYOC-Cy alkyl, -C{ONH,,
~CONH(C,-C; alkyl), -C{O)N(C;-C5 alkyl)y, -C1-Cs alkyl, ~0-Cy-Cs alkyl,
-S(OYC1-Cs alkyl, and -S(ORC;-Cs 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 pipenidine moiety:

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

a and ¢ are each mdependentiy H, CHs, -OCH;, -OCH,CH;, or C(O)OH;

b 1s H, CHs, C{O)OH, or O-Z;

d 1s H or C(O)OH,

each n. 0, p, and q 1s independently O or 1;

each Z 1s H,
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R5 and R6 are each independently hydrogen, deuterium, C1-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl,
-0-aryl, -0-benzyl, -0C(.0)C1-Ct alkyl, -C1-C3 alkene, -C1- C3 alkyne, -C(0)C1-C4 alkyl, NH2,
-NH(CI-C3 alkyl), -N(CI-C3 alkyl)2, -NH(C(0)CI-C3 alkyl), -N(C(0)C1-C3 alkyl)2, -SH, -S(C1-C3 alkyl),
-S(0)C1-C3 alkyl, -S(0)2C1-C3 alkyl; Q is null, H. C(0)CHS3, Z, e is H or any one of the side chains of
the naturally occurring amino acids; W3 is null, -0-, or -N(R R is H or CI-C3 alkyl; and T is H, C(0)CH3,
or Z 103511In some embodiments. R2 isxCl or F. In other embodiments, R3 IS Cl or F. In some
embodiments, Wi is 0. In some embodimgntspW is 0, 103521In some embodiments, W[ is N. In other
embodiments WI is N substituted with a &1-C6 al other embadiments, W1 is an oxidized N.
[0353]In some embodiments, W2 is M2In ot } is Nisubstituted with a CI-C.6 alkyl.
In other embodiments, W2 is an oxidized N. [0354]In some embodlments represents a bond. In some
embodiments, a and c are each independently H. CH, -OCE13, -0 CH2CH3, or C(0)0OH. In some
embodiments, b is O-Z, Zis (o0 andtis I. In some embodiments, d is C(0)OH. In some embodiments

n, 0, p, and q are eachyiln gepR-eMbodinentsisnisdsin.f0me embodiments, Z is

in the compound;

eachris 7,

each s 1s 3;

cach tis independently 0 or 1;

ecachvislor2;

Rs and Rg are each independently hydrogen, deuterium, C1-Cy alkyl, halogen,
-OH, -C(OYC,-Cy alkyl, -O-aryl, -O-benzyl, -OC(0YC,-Cy alkyl, -C,-C5 alkene, -C;-
Csy alkyne, -C(O)C,-Cy alkyl, NHy, -NH(C,-Cs alkyl), -N(C)-C; alkyl),
-NH(COYC-Cs alkyly, -N(C(O)YC-Cs alkyl),, -SH, -§(C-Ca alkyl), -S(0)YC:-Cs
alkyl, -S{03C-Cs alkyl;

Qs null, H, C(OYCH;, Z

e
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(0)t andris 7. In some embodiments, Zis and s is 3. In some embodiments. Zis andris 7. In
some embodiments, Zis 0 R6 and s is 3. In some embodiments, tis | In some embodiments, Q is
C(0)CHS3. In some embodiments, Q is Z. In some embodiments, Q is 0 [03551In some embodiments,
QisO0

¢ 1s H or any one of the side chains of the naturally occurring amino acids;
W is null, -0-, or =N{R}-;
R is Hor C-Cy alkyl; and
Tis H, C{O)CHa, or Z.
[3351] In some embodiments, Ry 1s Clor F. In other embodiments, Rz is Cl or
F. In some embodiments, W, is O. In some embodiments, W» s O.
[0352] In some embodiments, Wy is N. In other embodiments W, i1s N
substituted with a C;-Cy alkyl. In other embodiments, W, is an oxidized N.
[0353] In some embodiments, Wy is N. In other embodiments W, 1s N
substituted with a C;-Cs alkyl. In other embodiments, W, is an oxidized N.
{3354] In some embodiments, - - - - - represents a bond. In some embodiments,
a and ¢ are each independently H, CHa, -OCHas, -O CHLCH;, or C(O)YOH. In some

embodiments, b is O-Z, 7 13

T &

and t1s 1. In some embodiments, d is C{O}OH. In some embodiments n, 0. p, and g

are cach 1. In some embodiments, n 1s 0. In some embodiments, Z is

and s 15 3. In some embodiments, Z is
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103561In some embodiments, T is H. In some embodiments, T is C(0)CH3. In some embodiments, T
is Z. In some embodiments, e is any one of the side chains of the naturally occurring amino acids. In
some embodiments, c is 1-1. [0357]In another aspect, compounds of the Formula IlI' are described:
Formula IlI' and pharmaceutically acceptable salts, hydrates. solvates, prodruus. enantiomers, and
stereoisomers thereof; wherein each WI and W) are independently null, O, or NH, or when W1 and W2
are both NH, then both W1 and W2 can l:&)e taken together to loon a pipericiine moiety; represents an
optional bond that when present requiresithat () is null. each a and c are independently H, CH).
-OCH3, -OCH2CHS3, or C(0)0H; each b i (G)OH, or 0-Z; each d is H or C(0)0H: each n. o, p,

and s 1s 3. In some embodiments, tis I. In some embodiments, Q 1s C(O)YCH:. In

some embodiments, ) 18 Z. In some embodiments, Q 1s

[0355] In some embodiments, ) 1§
QO

%

O

|

+
[0336] In some embodiments, T 1s H. In some embodiments, T is C{(O)YCHs. In
some embodiments, T 1s Z. In some embodiments, ¢ is any one of the side chains of
the naturally occurring amino acids. In some embodiments, e 15 H.

[G357] In another aspect, compounds of the Formula ITT” are described:
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or R6 with the proviso that there is at least one (0)t OF in the compound; each r is independently 2,
3, or 7, each s is independently 3, 5, or 6; each tis independently O or | ; each vis 1 or 2: each R5
and R6 are independently hydrogen, deuterium, CI-C4 alkyl, halogen, -OH, -C(0)CI-C4 alkyl, -O0-aryl,
-0-benzyl, -0C(0)C1-C4 alkyl, -CI-C3 alkene, -C 1- C3 alkyne, -C(0)C1-C4 alkyl, NH2, -NH(CI-C3
alkyl), -N(C1-C3 alky1)2, -NH(C(0)CI-C3 alkyl), -N(C(0)C1-C3 alky1)2, -SH,alkyl), -S(0)C1-C3 alkyl,
-S(0)2C1-C3 alkyl; u is 0 or 1; with the proviso that whenris 7 sis 3; Q is null, C(O)CH, Z. eis H or
any one of the side chains of the naturally occurring amino acids; W) is(rmID, EO" orRisHor CI-C.3

alkyl; and d b a
Wy N
Z 1
\a . O i
Wy 4 1
C p & O

Formula [T’

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

wherein

each 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 reguires that Q is null;

each a and ¢ are independently H, CH;, -OCH;, -OCH,CHs, or C(OYOH;

cach b is H, CHs, C(OYOH, or O-7;

each d 1s H or C{O)OH;

cach n, o, p, and g 18 independently O or 1;

cach Z 1s H,

- OF

with the proviso that there is at least one



T is H. C(0)CHS3, or Z. [0358)In some embodiments, W, is 0. In some embodiments, W, is 0. 103591In
some embodiments, WI is N. In other embodiments W, is N substituted with a C1-C6 alkyl. In other
embodiments, W1 is an oxidized N. [03601 In some embodiments, W, is N. In other embodiments
WT2 is N substituted with a CI-C.6 alkyl. In other embodiments, W2 is an oxidized N. [03611 In some
embodiments, represents a bond. In some embodiments, a and c are each independently H,
CFb,-0CH2CHS3, or C(0)0OH In some embodiments, bis O-4 Zis (o sandtis|. In some
embodiments, d is C(O@ tin some embodiments n, o, p, and g-are each I. In some embodiments, n is
0. In some embodiment is(0)t andris 2. In some_embpodime is (o andris 3. In some
embodiments, Z is ,Q/?’z

e
r * or Rg

m the compound;

each r 1s independently 2, 3, or 7;

each s is independently 3, 5, or 6;

cach t 1s independently O or 1,

eachvislor2;

cach Rs and R are independently hydrogen, deuterium, C,-C,4 alkyi, halogen,
-OH, -C{OYC;-Cy alkyl, -O-aryl, -O-benzyl, -OC(0)C,-C, alkyl, -C;-Cs alkene, -C;-
Cy alkyne, -C(O)C-Cy alkyl, NH», -NH(C,-C; alkyl), -N(C,-C; alkyl),
NHCOYC-Cy alkyl), -N(C(O)YC-Cs alkyly, -SH, -S{C,-Cs alkyhy, -S{O)C-Cs
aliyl, -S(0)C,-Cs alkyl;

uisOorl;

with the proviso that whenris 7, s 18 3;

Q 15 nuil, C{O)YCHs, Z,

T

T
¢ 15 H or any one of the side chains of the naturally occurring amino acids;
W3 1s nuil, -O-, or -N(R)-;
Ris Hor C-Cy alkyl; and

Tis H, C(O)YCHa, or Z.
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and s is 5. In some embodiments, Zis and s is 6. In some embodiments. Zis "12 and r is 2. In other
embodiments, Zis 0 andris 3. In some embodiments. Zis 0 and s is 5 In other embodiments. Z is
R5 and s is 6. in some embodiments, tis I. In some embodiments, Q is C1(0)C1H3 In some
embodiments, Q is Z. In some embodiments. Q is 0

10358} In some embodiments, Wi 1s O. In some embodiments, W, 1s O,

[6359] In some embodiments, W; 18 N. In other embodiments W, is N
substituted with a C;-Cg alkyl, In other ernbodiments, W is an oxidized N.

[G360] In some embodiments, W5 s N. In other embodiments W, is N
substituted with a C,-Cg 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, CHa, -OCHs;, -OCH,CHs, or C(OYOH. In some

embodiments, bis O-Z, Z1s

T 5

E

and t1s 1. In some embodiments, d is C{O)YOH. In some embodiments i, 0, p, and g

are cach 1. In some embodiments, n is 0. In some embodiments, 7 is

and s 15 3. In some embodiments, Z 1s
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[0362]In some embodiments, Q is 0 [0363]In some embodiments, T is H. In some embodiments, T is
C(0)CHS. In some embodiments, T is Z. In some embodiments, e is any one of the side chains of the
naturally occurring amino acids. In some embodiments, e is H. [0364)In yet another aspect,
compounds of the Formula llla" are described: Formula llla’ and pharmaceutically acceptable salts,
hydrates, solvates, prodrugs, enantiomers, and stcreoisomers thereof: wherein each W1 and W2 are
independently null, 0, or NH, or when W1 and WI are both NH, then both W1 and W, can be taken
together to fowl a piperidinc moiety: repr{e%zg‘{s an optional bond that when present requires that Q is
null; each a and ¢ are independently H, CH}-0CH2CHS3, or C(0)0H; each b is H, CH3, C(0)0OH, or 0-Z;

I‘ S

and s 1s 6. In some embodiments, 7 is

and ris 2. In other embodiments, Z 18

O
Rs

2 ="~

Rg

and ris 3. In some embodiments, Z is

and 515 6. In some embodiments, tis 1. In some embodiments, Q 1s C(O)YCHz In

some embodiments, Q) i1s Z. In some embodiments, O 18

\
N
™

178



each d is H or C(0)OH: each n, o, p, and g is independently O or I; each Z is H, R6 with the proviso
that there is at least one 0 in the compound; each r is independently 2, 3, or 7; each s is
independently 3, 5, or 6; each tis independently O or |; each vis 1 or 2; each R5 and R6 are
independently hydrogen, deuterium, C1-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl, -0-aryl, -0-benzyl,
-0C(0)C1-C4 alkyl, -C1-C3 alkene, -C1- C3 alkyne, -C(0)C1-C4 alkyl, NH2, -NH(CI-C3 alkyl), -N(O-C)

alky1)2, -NH(C(0)C1-C3 alkyl), -N(C( gCI -C3 alky1)2 -SH, -S(C1-C3 alkyl), -S(0)C1-C3 alkyl,
-S(0)2C1-C3 al In some embodiments, Q

[0363] In some embodiments, T 1s H. In some embodiments, T is C({OYCH:. In
some embodiments, T is Z. In some embodiments, e is any one of the side chains of
the naturally occurring amino acids. In some embodiments, ¢ 15 H.

[0364] In yet another aspect, compounds of the Formula ITla’ are described:

Formula H1a’

and pharmaceutically acceptable saits, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof:

wheren

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 18 null;

cach a and ¢ are independently H, CH;, -OCH., -OCH,CH4, or C(O)OH;

cach b is H, CH;, C(OYOH, or 0O-Z;

cach d is H or C{OYOH,;

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

cach Zis H,
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u is 0 or I; with the proviso that whenris 7, s is 3; Q is null, C(0)CHS3, Z, , or e is H or any one of the
side chains of the naturally occurring amino acids; W3 is null, -0-, or -N(R)-; R is H or C1-C3 alkyl; and
T is H, C(0)CHS3, or Z [03651In some embodiments, W1 is 0. In some embodiments, W, is 0. In some
embodiments, represents a bond. In some embodiments, a and ¢ are each independently H, CH3,
-OCH3, -OCH2CHS3, or C(0)0OH. In some embodiments, b is O-Z, Zis (0 andtis 1 In some
embodiments, d is C(0)0OH. In some embodingents n, o, p, and g are each I. In some embodiments, n is
0. In some embodiments, Z is (0 )t (o)

. OF

O

i the compound;

each r 1s independently 2, 3, or 7;

cach s is independently 3, 5, or 6;

each t1s independently O or 1;

eachvis ] or2;

each R;s and Rg are independently hydrogen, deuterium, C,-C, alkyl, halogen,
-OH, -C{O)C1-Cy alkyl, -O-aryl, -O-benzyl, -OC(OYC,-C; alkyl, -Cy-Cs alkene, -Cy-
Cs alkyne, -C(O)C;-Cy alkyl, NHy, -NH(C-C5 alkyl), -N(C;-Ca alkyl)s,
-NHC(OYC-Cx alkyl), -NEC(O)YC,-Cy alkyl)s, -SH, -S(Cy-Cs alkyl), -S(OYC1-Cs
alkyl, -5(0%C,-Cs alkyl;

uisOorl;

with the proviso that whenris 7, s is 3,

Q is null, CCONYCH,, Z,
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and ris 2. In some embodiments, Zis (0)t (o) andsis 5. In some embodiments, Zis (o)t and s
is 6 In some embodiments, Z is andr is 2. In other embodiments, Zis R6 and ris 3. In some
embodiments, Zis 0

e 1s H or any one of the side chains of the naturally occurring amino acids;

Wi is null, ~O-, or =N(R)-;

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

Tis H, C{OYCH;, or Z,
[3365] In some embodiments, W, is O. In some embodiments, W, is O. In
some embodiments, - - - - - represents a bond. In some embodiments, a and ¢ are
cach independently H, CH;, -OCH;, -OCH,CHs, or C(OYOH. In some

embodiments, b is O-Z, 7. is

T S

1

and tis 1. In some embodiments, d 1s C(OYOH. In some embodiments n, o, p, and g

are each 1. In some embodiments, n1s 0. In some embodiments, 7 is

and ris 3. In some embodiments, Z is
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and s is 5. In other embodiments, Zis and s is 6. In some embodiments, tis 1. In some
embodiments, Q is C(0)CH3. In some embodiments, Q is Z. In some embodiments, Q is 0 [0366]In
some embodiments, W3 is 0. In other embodiments, W3 is N(R). In further embodiments, W3 is NH. In
some embodiments, e is any one of the side chains of the naturally occurring amino acids In some
embodiments, e is H. [03671In some embodiments, Q is 0 [03681In some embodiments, T is H. In
some embodiments. T is C(0)CH. In some embodiments, T is Z.. In some embodiments, e is any one
of the side chains of the naturally occurrir(gca)'ﬁino acids. In some embodiments. e is H. [0369lIn
another aspect, compounds of Formula IV' are described herein:

T 5

and s is 5. In some embodiments, 7 1s

and § 18 6. In some embodiments, Z 15

and r is 2. In other embodiments, Z 15

and ris 3. In some embodiments, 7 is

and 518 5.
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Formula IV' and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers and
stereoisomers thereof; wherein W1 andeach independently null, O, or NH; represents an optional
bond that when present requires that Q is null; a and ¢ are each independently H. CH, -OCE12,
-OCH2CHS, or C(0)0H; 3, C(0 )OH. or O-Z: dis H or 0,010H; each n, o, p, and g is independently O or
I; each Zis H, (o)t , or R6 with the proviso that there is at least one 0

and s 18 6. In some embodiments, t s 1. In some embodiments, Q is C(OYCHa. In

some embodiments, Q is 7. In some embodiments, () is

[0366] In some embodiments, W1 1s O. In other embodiments, Wi 1s N(R). In
further embodiments, W3 1s NH. In some embodiments, e is any one of the side
chains of the naturally occurring amino acids. In some embodiments, ¢ 1s H.

H1367] in some embodiments, Q 18
O

2

O

.
[0368] In some embodiments, T 1s H. In some embodiments, T 1s C{O)CHz. In
some embodiments, T is Z. In some embodiments, e is any one of the side chains of
the naturally occurring amino acids. In some embodiments, e is H.

[06369] In another aspect, compounds of Formula I'V’ are described herein:

(o),
F X
i2¢f -
F7o = / (l) a}ﬂ o Wo
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;
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in the compound: each r is independently 2 or 3: each s is independently 5 or 6; each tis
independently O or 1: each vis | or 2; R5 and R6 are each independently hydrogen, deuterium,
C1-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene, -C
1- C 3 alkyne. -C(0)C1--C4 alkyl, NH2, -NH(CI-C3 alkyl), -N(C1-C2 alky1)2. -NH(C(0)CI-C3 alkyl),
-N(C(0)CI-C2 alky1)2, -SH, -S(CI-C3 alkyl), -S(0)CI-C3 -S(0)2C,-C3 alkyl: Q is null, C(0)CH3, Z. or

e is H, -C(0)OH, or any one of he side chains of the naturally occurring amino acids: W3 is null, -0-,
-N(R) and R is H or CI-€3-alkyhr{a37:0}in smbezéfﬂsﬂmﬁttmm@épﬂ\ﬁri@ﬁmm@lhes embQdimedhts, W1 is
NH. In some embodiments, W2 is O In ther em ts, is 1]in bodiments,
WI is N. In other embodlmaentcéerils dso st e ?P f}%%[ an@?%ﬁer eﬁ?@g)?n}rgnts WI is an
oxidized N. bis H, CHa, CIOYOH, or (} Z,

dis H or C{OHOH;
each i, 0, p, and g 15 independently O or 1;

cach Z1s H,

G

in the compound,

cach r1s independently 2 or 3;

cach s is independently 5 or 6;

cach t is independently O or 1

cachvis 1 or2;

Rs and Ry are each independently hvdrogen, deuterium, C,-Cy alkyl, halogen,
-OH, -C(O)C,-C; alkyl, -O-aryl, -O-benzyl, -OC{0)C,-C; alkyl, -C,-C; alkene, -C;-
Ca alkyne, -C(OYC-Cy alkyl, NH,, -NH{C,-C; alkyl), -N(C,-C; alkyi)s,
~NH{C(O)YC;-Ca alkyl), -N(C{O)YC-Cx alkyl)y, -SH, -S(C,-Cs alkyl), -S(OYC,-Cs
alkyl, -S(0)C;-Cq alkyl;

Q15 null, C(O)CH,, Z, or
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103721In some embodiments, W2 is N. In other embodiments W2 is N substituted with a C1-C6 alkyl.
In other embodiments, W2 is an oxidized N. [0373]In some embodiments, represents a bond. In some
embodiments, a and c are each independently 1-1,-0C1-13, -OCH,CHS3, or C(0)0OH. In some
embodiments, b is 0-7, 7is (0 and tis I. In some embodiments, d is C(0)OH. In some embodiments n,
0, p, and g are each I. In some embodiments, n is O. In some embodiments, 7is (0 andris 2. In
some embodiments, 7is (o andris 3. In some ergbodiments. Zis(o)t

Wa
XY z
131

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

Wi 1s null, -O-, -N(R)}-; and

Ris Hor C-C; alkyl,
[03706] In some embodiments, W, is O. In other embodiments, Wy is NH. In
some embodiments, W 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;-Cg alkyl. In other embodiments, W, is an oxidized N,
[0372] In some embodiments, W, is N In other embodiments W, is N
substituted with a C;-Cy alkyl. In other embodiments, W, is an oxidized N.
[#373] In some embodiments, - - - - - represents a bond. In some embodiments,
a and ¢ are each independently H, CH;, -OCHas, -OCH.CHs, or C(OYOH. In some

embodiments, b i1s O-Z, Z 18
(o)
4 —
- S

and tis I. In some embodiments, d is C{O)OH. In some embodiments n, o, p, and g

are ecach 1. In some embodiments, n is 0. In some embodiments, Z is

(o}
/"Le <O

r 5

and 118 2. In some embodiments. Z is
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and s is 5. In some embodiments, Zis (0 )t and s is 6. In some embodiments Zis0 R6 andris 2 In

other embodiments, Zis 0 and r is 3. In some embodiments, Zis 0 and s is 5. In other embodiments,
Zis andsis 6. In some embodiments, tis |. In some embodiments. Q is H. In other embodiments, Q
is C(0)CHS3. In some embodiments, Q is Z. In some embodiments, Q is

(o)
2 —
r 5
and ris 3. In some embodiments, Z is
(o)
A -
¢ 5

and s 18 5. In some embodiments, Z 1§

(o)
P =

r §

and s is 6. In some embodiments, Z 18

and ris 2. In other embodiments, Z is

and r is 3. in some embodiments, Z is

and s 1s 3. In other embodiments, Z is
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[03741in some embodiments, e is any one of the side chains of the naturally occurring amino acids. In
some embodiments, e isln other embodiments, e is - C(0)0OH. In some embodiments, W3 -NH-. In
some embodiments, W3 is 0. [0375]In another aspect, compounds of the Formula IVa' are described:
R6 Formula I'Va' and pharmaceutically acceptable salts, hydrates solvates, prodrugs, enantiomers,
and stereoisomers thereof; wherein v is 1 or 2: R5 and 12r, are each independently hydrogen,
deuterium. C1-C4 alkyl, halogen, -OH, -G{0)C1-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3
alkene, -C1- C3 alkync, -C(0)C1-C1 alk , -NH(€I-C3 alkyl), -N(CI-C3 -NIi(C(0)C1-C3 alkyl),
-N(C(0)CI-C3 alkyl )2, -SH, -S(CI-C3 8"55 ~E3 alkyl, -S -C2 alkyl: and sis5or 6
[03761In some embodiments, r is 2.1h 175 3. In/some embodiments, s is 5. In
some embodiments, s is 6. s

and s is 6. In some embodiments, tis 1. In some embodiments, G 1s H. In other

embodiments, Q 1s C{OYCHi. In some embodiments, Q 15 Z. In some embodiments,

Qs

16374} In some embodiments, e is any one of the side chains of the naturally
ocourting amino acids. In some embodiments, e 15 H. In other embeodiments, e is -
C(O)YOH. In some embodiments, Wz -NH-. In some embodiments, Wi 15 O.

[6375] In another aspect, compounds of the Formula TVa’® are described:

F

Forpiuia IVa’®

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof,
wherein
vislorl,
R; and Ry are each independently hydrogen, deuterium, C,;-Cy alkyl, halogen,

-OH, -C(0)C1-C alkyl, -O-aryl, -O-benzyl, -OC(0)YC1-Cs alkyl, -C;-Cs alkene, -C-
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[0377]In another aspect, compounds of the Formula IVb' are described: Formula IVb' and
pharmaceutically acceptable salts, hydrates, solvates, enantiomers, and stercoisomers thereof,
wherein W1 and W2 are each independently null, 0, or NH; a and c¢ are each independently H, CF33,
-OCH3. -OCH2CF12., or C(0)0OH; b is H, CH3, C(0)0OH, or 0-Z; d is H or C(0)0OH; each n, o, p, and q is
independently O or I; each Z is H, with the proviso that there is at ast one O

Cs alkyne, ~-C(O)C1-Cyq alkyl, NH,, -NH{C,-C; alkyl), -N(C;-Cs alkyl),

NH{C(OHC-Ch alkyl), -N(C(OYC,-Cy alkyly,, -SH, -S{C-Cs alkyl), -S(OYC-Cs

alkyl, -S{ORC,-C1 alkyl; and

S1sSorb.
[6376] In some embodiments, r 18 2. In some embodiments, ris 3, In some
embodiments, sis 5. In some embodiments, 515 6.

[0377] in another aspect, compounds of the Formula IVD® are described:

F
- O
a C
WWZ
Wy
i 0 d g
F
i

O

Formula IVD’

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

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

a and ¢ are cach independently H, CH,, -OCH;. -OCH,CH;, or C{O)OH;

b is H, CH+, C(OYOH, or O-Z;

d 1s H or C{O)YOH;

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

cach Z 15 H,

, or
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or in the compound; 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 independently hydrogen, deuterium,
C1-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene, -C
1- C3 alkyne, -C(0)CI-C4 alkyl, NH2, -NH(CI-C3 alkyl), -N(C1-C3 alkY1)2, -NH(C(0)C1-C3 alkyl),
-N(C(0)C1-C3alkyl1)2, -SH, -S(C1-C3 alkyl), -S(0)C1-C3 alkyl, -S(0)2C1-C3 103781In some
embodiments, WI is 0. In other embodiments, W1 is NH. In some embodiments, W2 is 0. In other
embodiments, W.) is NH In some embo |meﬁtss a ard c are each mdependently H, CHS3, OCH3

Zis

in the compound;

each r 1s independently 2 or 3;

each s 1s independently 5 or 6;

cach t1s independently 0 or 1;

cachvis [ or2;

Rs and Rg are cach independently hydrogen, deutenium, C,-Cy alkyl, halogen,
-OH, -CIOYC-Cy alkyl, ~-O-aryl, -O-benzyl, -OC(0)YC,-Cy alkyl, -C;-C; alkene, -C)-
C; alkyne, -C(O)C,-Cy alkyl, NH,, -NH(C,-Cs alkyl), -N(C-C5 alkyi),,
NH{C(O)YC-Cy alkyl), -N(C(OYCy-C alkyl)y, -SH, -S(C1-C; alkyl), -S(0)Cy-Cs
atkyl, -S{0RC;-Cx alkyl,
[0378] In some embodiments, W 18 O. In other embodiments, W, is NH. In
some embodiments, W 1s Q. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CHa, -OCHas, -OCH,CHs, or
C{OYOH: In some embodiments, b1s 0-Z, Z 1s

(o)
P =

and tis 1. In some embodiments, d is C(O)OH. In some embodiments n, o, p, and ¢
are cach 1. In some embodiments, n is 0.

[3379] In some embodiments, Z is
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and s is 6. In some embodiments, and ris 2. In other embodiments, Zis 0 and ris 3. In some
embodiments, Zis and s is 5. In other embodiments, Z is Re and s is 6. In some embodiments, Z is
not H In some embodiments, tis I. 103801In another aspect, compounds of the Formula We' are
described: Formula We' and pharmaceutically acceptable salts, hydrates, solvates, prodruus,
enantiomers, and stereoisomers thereof: wherein Wil and W2 are each independently null, O, or NH;

and ris 2. In some embodiments, Z 1§

and ris 3. In some embodiments, 7 18

and s is 3. In some embodiments, 7 18

and s 15 6. In some embodiments, 7 1s

and 715 2. In other embodiments, 7 is

and ris 3. In some embodiments, Z is
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a and c are each independently H, CH1, -0C1-13, -OCH2CH or C(0)OH: b is H, CH, C(a)OH, or 07; d
is H or CI(0)OH; each of n, o, p, and q is independently0 or I; each Z is null. H, (o 5 or with the
proviso that there is at least one 0 in the compound; each r is independently 2 or 3; each s is
independently 5 or 6; each t is independently O or I, each vis 1 or 2;

and s 1s 6. In some embodiments, Z 18 not H. In some embodiments, tis 1.

[0380] In another aspect, compounds of the Formula IVe® are described:

Formuila IV’

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, cnantiomers,
and stereoisomers thereof]
wherem
Wi and W3 are cach independently null, O, or NH;
a and ¢ are each independently H, CHy, ~OCHas, -OCHCHs, or C(OYOH:
b is H, CH,, C(OYOH, or O-Z;
d is H or C{O)OH;
cach of n, 0, p, and g is independently G or 1;

each 7 15 null, H,
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R5 and R6 are each independently hydrogen, deuterium, C1-C4 alkyl, halogen, -C(0)C]-04 alkyl,
-0-aryl, -0-benzyl, -0C(0)CI-C4 alkyl, -C1-C2 alkene, -CI- C3 alkyne, -C(0)C1-C4 alkyl, NH2,
-NFI(C1-C3-N(C1-C2 alky1)2, NH(C(0)CI-C3 alkyl), -N(C(50)Ci-C2 alky1)2, -SH, -S(CI-C23 alkyl),
-S(0)C1-C3 alkyl, -S(0)7C1-C3 alkyl. [0381]In some embodiments, WI is 0. In other embodiments, WI
is NH. In some embodiments, W2 is 0. In other embodiments, W2 is NH. In some embodiments, a and
c are each independently H, CH3, -OCHS3, -0 CH7CE3, or C(0)0OH; In some embodiments, b is O-Z, Z
is andtis 1. In some embodiments, d E&f@)OH. In some embodiments n, o, p, and q are each L In
some embodiments, n is 0. In some embdfiments, Z is )t and ris _ In some embodiments, Z is (0 )t
and r is 3. In some embodiments, Z is(SZo fand s is/5. In some embodiments, Z is

e

, or

]

in the compound,;

cach ris independently 2 or 3;

cach s 1s independently 5 or 6;

cach t1s independently 0 or 1,

cachvis1lor2;

R;s and Re are cach independently hydrogen, deuterium, C,-C, alkyl, halogen,
-OH, -C(O)Cy-Cy alkyl, -O-aryl, -O-benzyl, -OC(0)C,-Cq alkyl, -C;-C; alkene, -Cj-
Cs alkyne, -C{O)C,-Cy alkyl, NH,, -NH{C,-Cs alkyl), -N(C,-Cs alkyl),
-NH(C(O0)YC;-Cs alkyl), -N(C(OYC;-Cs alkyl)s, -SH, -S(C-Cs alkyl), -S(OYCy-Cs
alkyl, ~-S(O%C;-C5 alkyl.
[0381] In some embodiments, W, 1s O. In other embodiments, Wy is NH. In
some embodiments, Wy is O. In other embodiments, W5 is NH. In some
embodiments, a and ¢ are each independently H, CHa, -OCHs, -O CH,CHa;, or
C(OHYOH; In some embodiments, b i1s O-Z, Z is

(o)t

% =
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(0)t and s is 6. In some embodiments, Zis Re and ris 2. In other embodiments, Zis andris 3. In
some embodiments. Z is R6 and s is 5 In other embodiments, Zis 0 R5 R6 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(0)CH3. In some embodiments, t is 1. [0382]In another aspect, compounds of the Formula INA' are
described:

and tis 1. In some embodiments, d is C{O)YOH. In some embodiments n, 0, p, and q

are each 1. In some embodiments, nis 0. In some embodiments, 7 is

(o)
J\Mt’"‘“ /
g ~

s

and ris 2. In some embodiments, Z is
t
{a)
e
r s

and ris 3. In some embodiments, Z is

{o)f
P -
- s
and s 15 5. In some embodiments, Z is
( oi )t
2 G
c 8

and s is 6. In some embodiments, Z is

and ris 2, In other embodiments, Z 18

193



Formula IVd' and pharmaceutically acceptable salts, hydrates, solvates prodru s nantiomcrs, and
stereoisomers thereof; wherein each Z is null, H, or R6 with the proviso that there is at least one 0
Or in the compound;

and s 15 6. In some embodiments, at most one Z is H. In some embodiments, 7 1s
not H. In other embodiments, Z is not —-C(O)CHa. In some ecmbodiments, tis 1.

[6382] In another aspect, compounds of the Formula IVd® are described:

F

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

each Z 15 null, H,
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each r is independently 2 or 3: each s is independently 5 or 6: each t is independently O or each v is |
or 2; R5 and R6 are each independently hydrogen, deuterium, C1-C4 alkyl, halogen, -OH.
-C(0)C1-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C.4 alkyl, -C1-C3 alkene, -CiC, alkyne, -C(0)CI-C4 alkyl,
NH2, -NH(Ci-C) alkyl), -N(C1-C3 alky02, -Nbi(C(0)C1-C)-N(C(0)C1-C) alky1)2, -SH, -S(CI-C) alkyl).
-S(0)CI-C1 alkyl, -S(0)2CI-C3 [03831In some embodiments, Zis (0t andris 2. In some
embodiments, Zis and ris n some embodiments, Zis (o0 and s is 5. In some embodiments, Z is
and s is 6. In some embodiments, Zis { )‘t

. or

in the compound;

cach r is independently 2 or 3;

cach s 1s independently 5 or 6;

cach t is independently 0 or 1;

cachvis lor2;

Rs and Ry are each independently hydrogen, deuterium, C,-Cy4 alkyl, halogen,
-OH. -C(0)C,-Cy alkyl, -O-aryl, -O-benzyl, -OC(0)YC,-Cy alkyl, -C,-Cs alkene, -Cj-
Cz alkyne, -C({O)C1-Cy alkyl, NHj, -NH(C;-Cy alkyt), -N(C,-C5 alkyl)s,
-NH(C{O)YC-C; alkyl), -N(C(O)YC-Ca alkyl),, -SH, -S(C-Ca alkyl), -S(0)C;-C;
alkyl, -S(0C,-C; alkyl.

[6383] In some embodiments, Z 1s
(o)
P
. s

and ris 2. In some embodiments, Z 1s



0 R6 and rother embodiments, Zis 0 R6 and r is 3. In some embodiments, Zis R6 and sis 5. In
other embodiments, Zis and s is 6. In some embodiments, t is |. [03841In another aspect,
compounds of the Formula We' are described: Formula IVe' and pharmaceutically acceptable salts,
hydrates, solvates, proclruas, enantio crs, and stereoisomers thereof,

(o)
/?2 A

r 8

and ris 3. In some embodiments, Z is

(o)
P —

T 5

and s 15 5. In some embodiments, 7 15

and s1is 6. In some embodiments, 7 18

and r1s 2. In other embodiments, Z is

and r1s 3. In some embodiments, 7 1§

and s 1s 5. In other embodiments, Z 1s
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wherein W1 is 0, or NH; W2 is null, 0, or NH; a and c are each independently H, CH3, -OCHS3, -OC
2CH or C(0)0H, b is FI, CH3, C(0)0OH, or 0-Z: d is H or 0(0)0OH; each o, p, and q is independently O or
each Zis H. (o or with the proviso that there is at least one

and s 15 6. In some embodiments, tis 1.
[0384] In another aspect, compounds of the Formula I'Ve’ are described:

F

Wi b d O
WS | Rs X
_ W3 L
Re

Formula IVe’

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

W1i1s O, or NH;

W 1s null, O, or NH;

a and ¢ are each independently H, CHsx, -OCH;, -OCH,CH;, or C(O)YOH;

bis H, CHa, C(OYOH, or O-Z;

d1s H or C{O)YOH;

cach o, p, and q 1 independently O or 1;

cach Z is H,

, or
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in the compound; each r is independently 2 or 3; each s is independently 5 or 6; each tis
independently O or 1; each vis 1 or 2; R5 and R6 are each independently hydrogen, deuterium,
C1-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)(71-C4 alkyl, -C1-C3 alkene,
-C1- C3 alkyne, -C(0)C1-C1 alkyl, NH2, -NH(CI-C3 alkyl), -N(C1-C alky1)2, -NH(C(0)CI-C3 alkyl),
-N(C(0)C1-C3 alky1)2, -SH, -S(CI-C3 alkyl), -S(0)C1-C3 alkyl, -S(0)2C1-C3 [03851In some
embodiments, WI is 0. In other embodiments, W, is NH. In some embodiments, W2 is 0. In other
embodiments, W, is NH. In some empodiments, a and ¢ are each independently H, CH3, -OCH3,
-OCH2CHS, or C(0)0OH. In some emhbbdinfents, b‘;s 0-Z.Zis(0) andtis I. In some embodiments, d is
C(0)OH. In some embodiments n«p,.£ 1 g g+e gach 1. In sorme embodiments, nis 0. In some
embodiments. Zis andris 2. In"Sbme e 1} s - is 3. In some embodiments, Z is (
0)t and s is 5. In some embodiments, Z i$

in the compound;

each 1 is independently 2 or 3;

cach s 1s independently 5 or 6;

cach t is independently G or 1;

eachvislor2;

R;s and Ry are each independently hydrogen, deuterium, C,-Cy alkyl, halogen,
-OH, -C(OYC1-C; alkyl, -O-aryl, -O-benzyl, -OC{OYC,-Cy alkyl, -C;-Cs alkene, -C-
Cs alkyne, -C(O)C~Cy alkyl, NH,, -NH(C,-Cx alkyl), -N(C;-Cs alkyl),,
-NH{C(O)YC,-Cs alkyl), -N(C(OYC,-Cy alkylh, -SH, -S(C;-Cs alkyl), -S(OYC-Cs
alkyl, -S(0),C-Cy alkyl.
[0385] In some embodiments, W 15 O. In other embodiments, W, is NH. In
some embodiments, W, is O. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CH;, -OCH,, -OCHCHs, or
C(O)OH. In some embodiments, b is O-Z, Z is

(o)
pa -

r 5

and tis 1. In some embodiments, d 1s C(O)YOH. In some embodiments n, o, p, and g

are cach 1. In some embodiments, n 15 0. In some embodiments, 7 is
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(0)t and sis 6 In some embodiments, Zis 0 R6 and ris 1 In other embodiments, Zis0 R6 and r is
3. In some embodiments, Zis R6 and sn other embodiments. Z is and s is 6. In some embodiments,
tis .

and ris 2. In some embodiments, 7 18

and r1s 3. In some embodiments, Z is

and s is 5. In some embodiments, Z is

and s 18 6. In some embodiments, Z is

and ris 2. In other embodiments, Z 1s

and r 15 3. In some embodiments. Z 15
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[03861In another aspect, compounds of the Formula ivr are described: 0 Formula IV!" and
pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantomers, and stereoisomers
thereof; wherein e is FI,0)0H or any one of the side chains of the naturally occurring amino acids; W3
is null, -0-, -NCR and RisHor CI1-C3vislor2;sis5or6;andtis 0 orl. [03871In some
embodiments, W3 is 0. In some embodiments, c is sec-butyl. In other embodiments, c is -C(0)0OH. In
still other embodiments, c is I-L In some embodiments, W3 is -NR-. In some embodiments. In some
embodiments, r is 2. In some embodimefits, r is 3. In some embodiments. s is 5. In some
embodiments, s is 6. In some embodimefts, s . In pther embodiments, v is 2. In some
embodiments, tis I. [0388]In another‘q2 ula IVg' are described: Formula
IVg'

Ra

and s1s 6. In some embodiments, t1s 1.

[0386] In another aspect, compounds of the Formula IVI are described:
F
O
F OH

O

)
Rs

O Wa 5
RG v
O

Formula vl

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

e 1s H, -C(OYOH or any one of the side chains of the naturally occurring
amino acids;

Wi is null, —O-, =N(R}-; and

Ris Hor C;-Cs alkyl,

vis 1 or2;

518 5 or 6; and

tis Oor i,
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and pharmaceutically acceptable salts, hydrates, solvates, prodruus, enantiomers, and stereoisomers
thereof; wherein R is H or C1-C3 alkyl, W1 and W, are each independently null, O, or NH; a and c are
each independently H, CH, -OCH3, -OCH2C113, or C(0)OH; b is H. CH3. C(0)0OH, or 0-Z; d is H or
C(0)OH: each n, 0, p, and q is independently O or I; each ZisH. (0) t , Or with the proviso that there
is at least one (0

[6387] In some embodiments, Wx1s O. In some embodiments, ¢ is sec-butyl. In
other embodiments, ¢ 15 ~C(OHYOH. In still other embodiments, e is H. In some
embodiments, Wi is -NR-. In some 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 Fermula Vg’ are described:

F
O

OR

O Rs
an C
i;ﬁji‘\ ’/,£/L9\r\1’7/£,l\45%‘rﬁflvm/2\\‘]I"///}\\\(\,ﬁ’{E,:::::
O V\‘/1 O g
b d Re
O

Formula IVg’

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

wherein

R 1s H or C,-C; alkyl;

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

a and ¢ are each independently H, CHs, ~-OCHa;, -OCH,CH:, or C(OYOH,;

b is H, CHa, C(GYOH, or 0-Z;

d i1s B or C(OYOH;

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

each Z1s H,

,or
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or in the compound; 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 independently hydrogen, deuterium,
CI-C4 alkyl, halogen, -OH, -C(0)Ci-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)CI-C4 alkyl, -C1-C3 atkene, C5
alkync, -00)C1-C4 alkyl, NI-12.. -NH(C1-C3 alkyl), -N(CI-C3alky1)2, -NE1(20)C1-C3 alkyl),
-N(C(0)C1-C2 alkyl1)2, -SH, -WI-CT: alkyl), -S(0)C)--C2 alkyl, -S(0)2C1-C3 [03891In some
embodiments, WI is 0. In other embodiments, W1 is NH. In some embodiments, W2 is 0. In other
embodiments. W2 is NH. In some embo |meFQts a and c are each independently H, CF13. -OCH3, -0
CH2CH3, or C(0)OH; In some embodiments, b'is;0+%,,Z is (o and tis 1. In some embodiments, d is
C(0)OH. In some embodiments n. o,(@é odiments, nis 0. In some

in the compound;

each r 1s independently 2 or 3,

each s 1s independently 5 or 6;

each t1s independently 0 or 1;

eachvislor2;

Rs and Ry are cach independently hydrogen, deuterium, C-Cs alkyl, halogen,
-OH, -C(OYC-Cy alkyl, -O-aryl, -O-benzyl, -OC{O)C,-C; alkyl, -C;-Cs alkene, -C;-
Cs alkyne, -C{O)C;-Cy alkyl, NH,, -NH(C,-C5 alkyl), -N(C,-C; alkyi),,
NEC(O)YC-Cs alkyl), -N(C{O)YC-Ca alkyly,, -SH, -S(C;-Cs alkyl), -S(O)C;-Cs
alkyl, -S(0)»C,-C; alkyl.
(03891 In some embodiments, W, 1s 0. In other embodiments, W; is NH. In
some embodiments, W 18 Q. In other embodiments, W, is NH. In some
embodiments, a and ¢ are cach independently H, CHs, -OCH;, -0 CH2CH;, or
C(O)OH,; In some cmbodiments, b is O-Z, Z s

(o)t
P -

and tis 1. In some embodiments, d 18 C(O)YOH. In some embodiments n, o, p, and g

are each 1. In some embodiments, n is 0. In some embodiments, Z is
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and s is 5. In some embodiments, Zis (0) and s is 6. In some embodiments. Zis0 andris 2. In
other embodiments, Zis 0 2,2 and r is 3. In some embodiments, Z is 203 and s is 5. In other
embodiments, Zis 0 R6

and ris 2. In some embodiments, Z 15

t
(o)
ALV),(_\)/_W
r 8 .
and r 18 3. In some embodiments, Z 1s
f
{o)
o — \
-2
r 5
and s 1s 3. In some embodiments, Z 1s
t
(o)
/‘Zéll\ﬁm———
r 5.

and s 18 6. In some embodiments, 7 18

and ris 2.

and r 18 3. In some embodiments, Z is
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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(0)CH1. In some embodiments, tis 1. 103901In still another aspect,
compounds of the Formula V' are described: and pharmaceutically acceptable salts, hydrates, solvates
drugs, enantiomers, and stereoisomers thereof; wherein W1 and W2 are each independently null, O, or
NH; represents an optional bond that when present requires that Q is then null; a and c are each
independently H, CH, -OCH, -OCH2C14l, or C(0)OH; b is H. CH3, C(0)OH, or 0-Z; d is H or C(0)0H,;
each n, o. p, and q is independently O ofl; each Z is\jndependently null, H, RG6 with the proviso that
there is at least one 0 t

and s is 6. In some embodiments, at most one Z 1s H. In some embodiments, Z 1s
not H. In other embodiments, Z 1s not ~C(O)YCH.. In some embodiments, 15 1.
10399] In still another aspect, compounds of the Formula V* are described:

F

W bO d
e n Wo
7=

Q

Formula V’

and pharmaccutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and sterecisomers thereof;

wherein

Wi and W, are each independently nuil, O, or NH;

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

a and c are each independently H, CH,, -OCH;, -OCH2CH;, or C(O)YOH;

bis H, CH:, C(O)YOH, or O-Z;

d1s H or C(O)YOH,;

eachn, 0, p, and g 1s independently O or 1;

each Z is independently null, H,
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OrR6 in the compound; each r is independently 7; each s is independently 3: each t is independently O
oreach vis | or 2; R5 and R6 are each independently hydrogen, deuterium. C1-C4 alkyl, halogen,
-OH, -C(0)C1-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene, -C1-C3 alkyne,
-C(0)Ci-C4 alkyl, NH2, -NH(C1-C3 alkyl), -N(CI-C, alky1)2, -NH(C(0)C 1- C3 alkyl), -N(C(0)CrC3
alky1)2, -SH, -S(C1-C3 alkyl), -S(0)C1-C3 alkyl, -S(0)2C1C3 alkyl; Q is null, C(0)CHS3, Z, or ; and e
is H, -C(0)OH or any one of the side chains of the naturally occ amino acids. 103911In some
embodiments, Wl is 0. In some embodi(’r@r)fs W1 is NH In some embodiments, W7 is 0. In some
embodlments W.) is NH. 103921In som embodlmentsother embodiments WI |s N substltuted with a

N. [0394]In some embodlments represents a bend. In some embod!}ments a and Cc are each
independently H, CF13, -OCH3. -00- 12CHI or C(0)OH. In some embodlments bisO-Z,Zis

o]

1 the compound;

each r 1s independently 7;

each s 1s independently 3;

cach t 15 mdependently 0 or 1;

eachvislorZ;
Rs and R¢ are cach independently hydrogen, deuterium, C;-C; alkyl, halogen, -OH,
-C(ONC,-Cy alkyl, ~O-aryl, -O-benzyl, ~OC(OYC-Cy alkyl, -C1-Cs alkene, -C;-Cs
alkyne, -C{0)C,-C, alkyl, NH,, -NH(C;-Cs alkyl), -N(C[-C 3 alkyl),, -NH(C(O)C;-
Ca alkyl), -N(C(OYC1-Cy alkyl), -SH, -S(C;-C5 alkyl), ~S{O)C1-Cs alkyl, -S{0)C-
Cs alkyl;

Q15 null, C(OYCHa, Z, or

@

:and
e is H, -C(O)OH or any one of the side chains of the naturally occurring

amino acids.



(o)t andtisI. In some embodiments d is C(0)OH. In some embodiments n, o, p, and g are each I. In
some embodiments, n is 0. In some embodiments, Zis (0 )t andris 7. In some embodiments, Z is (
0) and sis 3. In some embodiments, Zis R6 and ris 7. In other embodiments, Zis and sis 3. In
sonic embodiments, tis I. In some embodiments, Q is C(0)CH3, In some embodiments, Q is Z. In
some embodiments, Q is O

(0391} In some embodiments, W, 15 O. In some embodiments, Wi is NH. In
some embodiments, W, 1s O, In some embodiments, W, is NH.

[4392] In some embodiments, Wy 1s N, In other embodiments W is N
substituted with a C;-Cy alkyl. In other ernbodiments, W is an oxidized N,

(0393} In some embodiments, W; 18 N, In other embodiments Wois N
substituted with a C;-Cg alkyl. In other embodiments, Ws is an oxidized N.

[0394] In some embodiments, - - - - - represents a bond. In some embodiments,
a and ¢ are cach independently H, CH;, -OCH;, -OCH,CH;, or C{OYOH. In some

embodiments, bi1s O-Z, Z is

o)t

AN

T 8

——

and tis 1. In some embodiments, d is C{O)OH. In some embodiments n, o, p, and g
are cach 1. In some embodiments, n 1s 0. In some embodiments, Z is

1

r—

0}
2 -

and ris 7. In some embodiments, Z 18

t

——

o)

/(za o

r S

and s is 3. In some embodiments, Z is

and ris 7. In other embodiments, Z is
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[0395]In some embodiments, e is any one of the side chains of the naturally occurring amino acids. In
some embodiments. e is H. In other embodiments, e is - C(0)0OH. In some embodiments, WI -NR-. In
some embodiments, W3 is a [0396]In yet another aspect, compounds of the Formula VI' arc described:
(t Formula VI' and pharmaceutically acceptable salts, hydrates, solvates. prodruas cnantiomers, and
stereoisomers thereof; wherein W, and Vi/3 arc each independently null, O, or NH: represents an
optional bond that when present requires that Q is n a and c are each independently H, CH3, -OCH3,
-OCH2CHS3, or C(0)0H; b is H, CH3, C(0 llRor O-Z; dis H or C(0)0OH; each n, o0, p, and q is
independently O or I; each Z is H, R6 s v

,:ti

g
and 515 3. In some embodiments, tis }. In some embodiments, Q 1s C(O)YCHz, In

some embodiments, Q is Z. In some embodiments, Q 1s

[6395] In some embodiments, ¢ is any one of the side chains of the naturally
occurring amino acids. In some embodiments, ¢ 1s H. In other embodiments, e s~
C({O)OH. In some embodiments, W3 -NR-. In some embodiments, W3 1s O.

[0396] In yet another aspect, compounds of the Formula VI® are deseribed:

(0)¢
I S
FaCy) ( 9 _z
S ?,/ n 5 W2
3 C
Q

Formula VP

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

wherem

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

wwwww represents an optional bond that when present requires that € s null;

a and ¢ are each independently H, CHa, -OCH;, -OCH,CH;, or C(OYOH;

bis H, CHs, COYOH, or O-Z;

d s H or C(O)OH;

cach n, o, p, and q is independently Gor 1;

each 715 H,

27



with the proviso that there is at least one O or in the compound; each r is independently O, 1or each s
is independently an integer from | to 10; each tis independently O or 1; each vis | or 2: R5 and
R5 are each independently hydrogen, deuterium, C1-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl, -0-aryl,
-0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene, alkyne, -C(0)C1-C4 alkyl, NH,, -NH(CI-C3 alkyl),
-N(C1-C3 alky1)2, -NH(C(0)C1-C3 alkyl), -N(C(0)C1-C3 alkyl)), -SH, -S(C1-C3 alkyl), -S(0)C1-C3
alkyl, -S(0)2C1-C3 alkyl; Q is null, C(0)CH3, Z, or e is H, -C(0)OH, or any one of he side chains of
the naturally occurring amino acids, W, '[s(p}ﬂl, -0-, -N(R)-; and

in the compound;

each ris independently 0, 1, 2, or 3;

each ¢ 1s independently an integer from 1 to 10;

each t 1s independently 0 or 1;

cachvisorZ:

R;s and Rg are each imdependently hydrogen, deuterium, C;-Cy4 alkyl, halogen,
-OH, -C{0)C;-Cy alkyl, -O-aryl, -O-benzyl, -OC(O)C,-Cy alkyl, -C,-Ca alkene, -C ;-
Cs alkyne, -C{O)C;-Cy alkyl, NH,, -NH(C,-C5 atkyl), -N(C;-Cs alkyl)s,
~NH(C(O)YC1-Cs alkyl), -N(C(O)C,-C; alkyl), -SH, -S(C-C; alkyl), -S(O)YC,-Cs
alkyl, -5(03,C,-Cy atkyl;

Q is null, C(OYCHs, Z, or

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

Wi is null, ~O-, -N(R)-; and
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R is H or CI-C3 alkyl. [03971In some embodiments, W1 is 0. In other embodiments, W1 is NH. In
some embodiments, W2 is 0. In other embodiments, W2 is NH. 103981In some embodiments, WI is N.
In other embodiments WI is N substituted with a C1-C6In other embodiments, Wi is an oxidized N
[03991In some embodiments, W2 is N. In other embodiments W7 is N substituted with a C1-C6 alkyl.
In other embodiments, W, is an oxidized N. 104001In some embodiments, represents a bond. In some
embodiments, a and cjgggﬁ%gitilngggﬁggently H, CH3, -OCH3, -OCE2CH3, or C(0)0OH. In some
embodiments, bis 0-Z, Zis (0 ) and ti5l. In some embodiments, d is C(0)OH. In some embodiments
n, o, p, and q até3¥4dh I. In some sombdditrentsy niis(@. In stmecorhbddinmentsy Zis\dhd Inis 2, In some

embodiments, £{8,( Q) oANH0IS 3N SHMESMAAMENEn SR (0)is Nt
163981 In some embodiments, W, 18 N, In other embodiments W, 18 N
substituted with a C,-Cy alkyl. In other embodiments, W, 1s an oxidized N.
[0394] In some embodiments, W, is N. In other embodiments Wy is N
substituted with a C,-Cg alkyl. In other embodiments, W is an oxidized N.
[0400] In some embodiments, - - - - - represents a bond. In some embodiments,
a and ¢ are each independently H, CHs, ~-OCHs, -OCH,CHs, or C(OYOH. In some

embodiments, b is O-Z, Z 1s

T 5

and t1s 1. In some embodiments, d is C(OYOH. In some embodiments n, o, p, and g

are cach 1. In some embodiments, n1s ¢. In some embodiments, Z is

and s is 3. In some embodiments, 7 1s
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and s is 5 In some embodiments, Zis (0) and s is 6. In some embodiments, Zis R6 and ris 2. In
other embodiments, Zis 0 andr is 3. In some embodiments. Zis 0 Re and s is 5. In other
embodiments, Zis 0

(O)t
A -

r 5

and s is 6. In some embodiments, 7 is

0

Re

and ris 2. In other embodiments, Z 18

and r is 3. In some embodiments, Z 1§

and s1s 5. In other embodiments, Z 1s

and s1s 6. In some embodiments, tis 1. In some embodiments, Q is H. In other

embodiments, Q is C(O)YCHi. In some embodiments, Q is Z. In some embodiments,

Qis
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R6 and s is 6. In some embodiments, tis 1 In some embodiments. Q is H. In other embodiments, Q is
C(0)CH. In some embodiments, Q is Z. In some embodiments. Q is (04011In some embodiments, e
is any one of the side chains of the naturally occurring amino acids. In some embodiments, c is H. In
other embodiments, c is - C(0)0OH. In some embodiments, W3 is -1SR-. In some embodiments, W3 is
0. [0402]In another aspect, compounds of the Formula Via' are described: 0 Formula Via' and
pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers, and stereocisomers
thereof: whereinvis | or 2; R5 and R6 are gach independently hydrogen, deuterium, C1-C4 alkyl,
halogen, -OH, -C(0)C1-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C4 aikyl, -C1-C3 alkenc, -Cr C3 alkyne,
-C(0)C2-C4 alkyl, NH2. -NH(CI-C2 alkyl), - alky)2VsNH(C(0)CI-C3 alkyl), -N(C(0)CI-C3
alky1)2, -SH, -S(CI-C3 alkyl), -S(0)C1-C3 l. -S(0)2C1-C3 akyl: and s is independently 5 or 6.
[04031In some embodiments, r is 2. In some embodie ents, is 3. In some

(0401} In some embodiments, e 1s any one of the side chains of the naturally
occurring amino acids. In some embodiments, e is H. In other embodiments, ¢ is -
C{(OYOH. In some embodiments, W1 is ~NR-, In some embodiments, Wi is O.

[0402] In another aspect, compounds of the Formula VIa’ are described:

]
F.C 0
Rs
O = s
Rs

Formula Via®

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

vis 1 or2;

R:s and Rs are each independently hvdrogen, deuterium, C,-C4 alkyl, halogen,
-OH, -C(0)Cy-C; alkyl, -O-aryl, -O-benzyi, -OC(0YC-Cy alkyl, -C-Cs alkene, -C;-
Cratkyne, -C(OYC-Ca alkyl, NHo, -NH(C;-C; alkyl), -N(C;-Ca alkyl)s,
-NH(C(O)C;-Cs alkyl), -N(C(O)C;-Ca alkylys, -SH, -S(C)-Cs alkyl), -S(O)C;-C5
alkyl, -S(0»C-Cs alkyl; and

s 15 independently 5 or 6.
[0403] In some embodiments, ri1s 2. In some embodiments. r is 3. In some
embodiments, s 15 5. In some embodiments, § 18 6.

[ 0404} In another aspect, compounds of the Formula VIb® are described;
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embodiments, s is 5. In some embodiments, s is 6. [04041In another aspect, compounds of the
Formulab are described: Formula VIb' and pharmaceutically acceptable salts, hydrates, solvates,
enantiomers and stereoisomers thereof, wherein WI and W2 are each independently null, 0, or NH; a
and c arc each independently H, CH3, -OCH3, -OCH2CH , or C(0)0OH; b is H, CHI, C(0)011, or O-Z; d
is H or C(0)OH: each n, o, p, and g is independently O or I; each Z is H, (o , Or Re with the proviso
that there is at least one

Formula VIb’

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

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

a and ¢ are each independently H, CH;, -OCH,, -OCH,CHs, or C{OYOH;

b is H, CHa, C{O)0H, or 0-Z;

dis H or C{O)OH:

cach n, 0, p, and q 15 independentiy O or 1;

each Z.1s H,

O

in the compound;

each r1s independently 2 or 3;



0 inthe compound; each r is independently 2 or 3; each s is independently 5 or 6; each tis
independently O or 1; each vis 1 or 2: and R6 are each independently hydrogen. deuterium,
Cr-C.4 aikyl, halogen., -OH, -C(OICI-C4 alkyl, -0-aryl, -0-honey'. -0C(0)C1-C4 alkyl. -C1-C3 alkcne, -C
1- C3 alkync, -C(0)CI-C4 alkyl, NH, -N1i(Ci-C3 alkyl), -N(C1-C3 -NII(C(0)CI-C3 alkyl), -N(C(0)C1-C3
alky1)2, -SH, -S(C1-C3 alkyl), -S(0)C1- CB alkyl, -S(0)2C1-C3 alkyl. [0405]In some embodiments, W, is

0. In other embodlmentgﬁ\}/w IS QIH In ome.em odiments, W2 is 0. In other embodiments, W, is N1-1.
In some embodiments; “HaRdEE n ﬁdDeBe dentIyH CHS3, -OCH3" -OCH2CH, or C(0)0OH; In

some embodiments, bu&ﬁ-tZ,sZnt&ﬁx@bl&nﬁp@ bisil In some embodiments, d is C(0)OH. In some
embodiments n, ond Donch vis 1 or 2
R: and Ry are cach independently hydrogen, deuterium, C;-Cy alkyl, halogen.
-OH, -C(O)C-Cy alkyl, -O-aryl, -O-benzyl, -OC{0YC,-C, alkyl, -C;-Cs alkene, -Ci-
(5 alkyne, -C(O)C,-Cy4 alkyl, NH,, -NH(C,-Cs alkyl), -N(C;-C5 alkyl),,
-NH{C{O)C;-Cs alkyl), -N(CO)C-Cs alkyl), -SH, -S(C-Cy alkyl), -S(OYC-Ca
alkyl, -S{O):C,-C; alkyl.

[0405] In some embodiments, W, 15 O. In other embodiments, Wi 1s NH. In
some embodiments, W3 1s O. In other embodiments, W, 1s NH. In some

embodiments, a and ¢ are each independently H, CH,, -OCH;, -OCH,CH,, or
C(O)YOH; In some embodiments, bis O-Z, Z 18

(o)

KN

r s

and tis 1. In some embodiments, d is C{O}YOH. In some embodiments n, o, p, and q
are each 1. In some embodiments, n 18 0.

[0406] in some embodiments, Z is
(o)
P
r 5
and ris 2. In some embodiments, 7 is
(o)
e
r S

and ris 3, In some embodiments, 7 18
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are each 1. In some embodiments, n is 0. [04061In some embodiments, Zis (0 )t andris 2. In some
embodiments, Zis (o) andris 3. In some embodiments, Zis and s is 5. In some embodiments, Z is
(o and sis 6. In some embodiments, Zis 0 Re

t
(o)
i o
r 5
and s is 5. In sore embodiments, Z 18

(o)

4 T

r 5

and s 18 6. In some embodiments, Z is

and ris 2. In other embodiments, Z 1s

and ri1s 3. In some embodiments, 7 18

and s 18 5. In other embodiments, Z 18

and s is 6. In some embodiments, Z is not H. In some embodiments, tis [.
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and ris 2. In other embodiments, Zis 0 R6 and r is 3. In some embodiments, Zis 0 and sis 5. In
other embodiments, Zis 0 and s is 6 Re n some embodiments, Z is not H. In some embodiments t is
1. [0407]In another aspect, compounds of the Formula Vie' are described: 0

{0467] In another aspect, compounds of the Formula Vie’ are described:
O

FiC ?

Z

Formula Vig¢'

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and sterepisomers thereof,
wherein

Wi and W, are cach independently null, O, or NH;

a and ¢ are each independently H, CHs, -OCH,, -OCH,CH;, or C(O)YOH;

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

d1s H or C{O)OH;

cach ofn, o, p, and q 1s independently O or 1;

each Z is independently null, H,

, or




Formula Vie' and pharmaceutically acceptable salts, hydrates, solvates, prodru2s, cnantiomers, and
stercoisomers thereof; wherein WI and W2 are each independently null, 0, or NH; a and ¢ are each
independently H, CH, -0C113, -OCH,CH or C(0)OH; b is H, CH3, C(0)0OH, or O-Z; d is H or C(0)0H;
each of n, 0, p, and q is independently O or I; each 7 is independently null, H. (0 )t or

in the compound;

cach 1 is independently 2 or 3;

cach s 1s independently 5 or 6

each t 1s independently 0 or 1;

cachvis 1 or2;

Rs and Ry are cach independently hydrogen, deuterium, C;-Cy alkyl, halogen,
-OH, -C(O)C-C4 alkyl, ~O-aryl, -O-benzyl, -OC(0)C;-C4 alkyl, -C,-Cs alkene, -C;-
Cy alkyne, -C(OYC-Cy alkyl, NH,, -NH(C)-C5 alkyl), -N(Cy-Cy alkyDs,
-NH{C(O)YC-Cy alkyl), -N(C(O)YC,-Cs alkyly,, -SH, -S{C-Cs alkyl}, -S(OYC)-Ca
alkyl, -S{0),C,-C; alkyl.
[6408] In some embodiments, W 1s Q. In other embodiments, Wy is NH, In
some embodiments, W» 1s O, In other embodiments, W, 1s NH. In some
embodiments, a and ¢ are each independently H, CHs, -OCHaj, -O CH,CH;, or
C{O)YOH; In some embodiments, b is O-Z, Z is

o}t

P -

T 5

———

and t1s 1. In some embodiments, d1s C(OYOH. In some embodiments n, o, p, and q

are each 1. [0409]  In some embodiments, n is 0. In some embodiments, Z is

o)t

4 -

r $

o

and ris 2. In some embodiments, Z s

o)t

i -

r s

—r—

and ris 3. In some embodiments, Z is
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Or in the compound; each r is independently 2 or 3; each s is independently 5 or 6: each tis
independently O or 1; each vis 1 or 2; R5 and R6 are each independently hydrogen, deuterium.
C1-C4 alkyl, halogen, -OH, -C(0)C1-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene,
-CiC, alkyne, -C(0)CI-C4 alkyl. NH2, -NH(C1-C3 alkyl), -N(CI-C3 alkYl)2, -N1-I(C(0)C1-C3 alkyl).
-N(C(0)CI-C; alkyl)2, -SH, -S(CI-C3-S(0)CI-C3 alkyl, -S()2C1-C3 alkyl. [0408!In some embodiments,
WI is O. In other embodiments. WI is NH. In some embodiments, W2 is 0. In other embodiments, W2
is NH. In some embodiments, a and ¢ aré 8ach independently H, CH-z, -OCHS3, -0 CH2CH3, or
C(0)OH; In some embodiments, b is O-Z, l (0)t andtis 1. In some embodiments, d is C(0)OH. In
some embodiments a, o, p, and g are b ) H [

embodiments, Z is ()t and ris 2. In som

and 518 3, In some embodiments, 7 15

(O).‘E
P -

T S

and s is 6. In some embodiments, Z is

Rs

and r is 2. In other embodiments, Z 1s




and r is 3. In some embodiments, Zis and s is 5. In some embodiments, Zis (0 )t and sis 6. In
some embodiments, Zis 0 R6 and ris 2 In other embodiments, Zis 0 R6 and ris 3 In some
embodiments, Zis 0

and s is 6. In some embodiments, at most one Z is H. In some embodiments, 7 1s
not H.

[0410] In other embodiments, 7 is not —C{OYCH. In some embodiments, tis 1.
[B411] In another aspect, compounds of the Formula VId™ are described:

O’Z

F3C 0

A
Formula V1d’

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

cach Z 15 independently H,

m the compound;

cach r 15 independently 2 or 3;
cach s 1s independently 5 or 6;
each t1s mdependently § or 1

eachvislor2;
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and s is 5. In other embodiments, Zis 0 and s is 6. In some embodiments, at most one Z is H. In
some embodiments, Z is not H. 104101In other embodiments. Z is not -C(0)C1-1bodiments, tis |
104111In another aspect, compounds of the Formula VId' arc described: " F3C Formula VId' and pham
accutically acceptable salts, hydrates, solvates, prodruus, enantiomers, and stereoisomers thereof:
wherein each Z is independently H. () t , or

Rs and Ry are each independently hydrogen, deuterium, C-Cy alkyl, halogen,
-OH, -C(O)YC-Cy alkyl, -O-aryl, -O-benzyl, -OC(O)C,-Cy alkyl, -C,-C; alkene, -C-
Cy alkyne, ~C(O)C,-Cy alkyl, NHo, -NH(C-Cy alkyl), -N(C-Cs alkyl),,
SNH(C{O)YC 1-Cy alkyhy, -NIC(OHYC,-Ca alkyl)y, -SH, ~S(C,-Ca alkyl), -S(0O)C,-Ca
alkyl, -S{(O)C-C alkyl.

[6412) In some embodiments, Z 18
t
(o)
2 —
. 8
and ris 2. In some embodiments, 7 is

o)t

ar—,

and ris 3. In some embodiments, 7 is

(o)

AN

r 5

and s 18 5. In some embodiments, Z 18

(o)
P —

and 18 6. In some embodiments, Z s

and ris 2. In other embodiments, Z is
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R6 he proviso that there is at least one O or in the compound; each r is independently 2 or 3; each s
is independently 5 or 6; each t is independently O or I; each vis | or 2; R5 and R6 are each
independently hydrogen, deuterium, C1-C4 alkyl, halogen, -OH, -0(0)CI-C4 alkyl, -0-aryl, -0-benzyl,
-00(0)01-C4 alkyl, -C1-C3 alkene, -C 1- C3 alkyne, -0(0)01-C4 alkyl, NH2, -NEI(C)-C3-N(C,-C:=,
alky1)2, -NH(C(0)C1-03 alkyl), -N(C(0)01-C7 alkyl )2, -SH" -S(Ci-CH, alkyl), -S(0)C1-C3 alkyl,
-S(0)2C1-C3 alkyl. 104121In some embogliments, Zis ()t

and 18 6. In some embodiments, tis 1.

[6413] In another aspect, compounds of the Formula VIe’ are described:

(0),
FaC o7y I M

Formula Vie®

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stereoisomers thereof;
wherein
Wi 1s O, or NH;
W, 1s null, O, or NH;
a and ¢ are cach independently H, CHa, -OCHs, -OCH,CHs, or C{O)YOH;
b1s H, CHi, C(OyOH, or 0-Z;
d is H or C{O)YOH;
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and r is 2. In some embodiments, Z is and r is 3. In some embodiments, Zis (0 and s is 5. In some
embodiments, Z is ()t and s is 6. In some embodiments, Zis0 andris 1 In other embodiments. Z is
and r is 3. In some embodiments, Z is

cach o, p, and g 1s independently Q or |;
each Z1s H,

i the compound,

cach r 1s independently 2 or 3;

each 18

independently 5 or 6;

each t1s independently O or 1;

eachvis 1 or 2;

Rs and Re are each independently hydrogen, deuterium, C,-Cy alkyl, halogen,
-OH, -C{O)C,-Cy alkyl, -O-aryl, -O-benzyl, -OC(0)C;-Cy alkyl, -C,-C5 alkene, -C-
Cs alkyne, -C{OYC,-Cy alkyl, NHy, -NH(C-Cs alkyly, -N(C-Cs alkyl)s,
-NH(C(O)C-Cs alkyl), -N(C(O)YC,-Cs alkyl),, -SH, -S(Cy-C5 alkyly, -S(0)YC-Cs
alkyl, -S(O)C;-Cx alkyl.
[0414] in some embodiments, W, is O. In other embodiments, W, is NH. In
some embodiments, W, 15 Q. In other embodiments, W, is NH. In some
embodiments, a and ¢ are each independently H, CHs, -OCHs, -OCH,CH,, or

C(030H. In some embodiments, bis O-Z, Z 1s
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R6 and s is 5 In other embodiments, Zis 0 R6 and s is 6 In some embodiments. tis 1. [0413)In
another aspect, compounds of the Formula Vie' are described: (0) t Formula Vie' and pharmaceutically
acceptable salts, hydrates, solvates prodruizs enantiomers, and stereocisomers thereof; wherein W, is
0, or NH: W2 is null, 0, or NH; a and c are each independently H. CH3, -OCH OCH2CHS3, or C(0)0H; b
is H. CH1. C(0)OH, or O-Z; d is H or C(0)0H-,

r 5
and tis 1. In some embodiments, d 1s C(OYOH. In some embodiments n, o, p, and g

are each 1. In some embodiments, i1 is 0. In some embodiments, 7 is

( 0 )i’.
:a%m
r 5
and ris 2. In some embodiments, Z 18
(o)

SN

r 3

and ris 3. In some embodiments, Z is

and 5 is 5. In some embodiments, 7 i$

and s 18 6. In some embodiments, Z is

and ris 2. In other embodiments. 7 1s

222



each o, p, and g is independently O or I; each Z is H, , Or R6 with the proviso that there is at least one
0 R5 orin the compound: each r is independently 2 or 3; each s is independently 5 or 6; each tis
independently O or I; each vis 1 or 2; R5 and R6 are each independently hydrogen. deuterium,
CI-Ca alkyl, halogen, -OH, -C(0)CI-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)CI-C4 alkyl, -C1-C3 alkene,
-C1-C3 alkyne, -C(0)CI-C4 alkyL NH2, -NI-I(CI-C3 alkyl), -N(C[-C3 alkyl }2, -NH(C(0)C1-C2 alkyl),
-N(C(0)Q-C3alky1)2, -SH, -S(C1-C3 alkyf), -S(0)C1--C3 alkyl, -S(0)2C1-C3 alkyl. 104141In some
embodiments, WI is 0. In other embodimé@nts,B4/I1 is NH. In

Rg

and ris 3. In some embodiments, Z 15

and s is 6. In some embodiments, tis |.

[8415] In another aspect, compounds of the Formula VI are described:
O
OH
F.C 0
e
Rs
O Ws S
Rg Vv
O
Formula VI

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,
and stercoisomers thereof]

wherein
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some embodiments. W, is 0. In other embodiments. W2 is NH. In some embodiments, a and c are
each independently H, CH3, -OCH3, -OCH2CH3, or C(0)0OH. In some embodiments, b is O-Z, Z is and
tis I. In some embodiments, d is C(0)01-1. In some embodiments n, o, p, and g are each I. In some
embodiments, nis 0. In some embodiments, Zis (0 andris 2. In some embodiments. Zis andris 3.
In some embodiments, Z is and s is 5. In some embodiments, Zis (0 )t and s is 6. In some

embodiments, Zis and ris 2. In other embodiments. Zis and r is 3. In some embodiments, Zis
¢ i1s H, -C(OYOH or any one of the side chains of the naturally occurring

amino acids;

Wyis nutl, —O-, =N{R)-; and

Fois H or C-Cs alkyl,

eachvis 1 orZ;

each Rs and Re are independently hydrogen, deuterium, C;-Cy alkyl, halogen.
-OH, -C{O)C-Cq alkyl, -O-aryl, -O-benzyl, -OC(O)C,-Cq alkyl, -C1-C; alkene, -C-
C; alkyne, ~-C(OYC-Cy alkyl, NH,, -NH(C;-Cs alkyl), -N(C;-Cs altkylh,
~NH(C(O)YC;-C5 alkyl), -N(C(O)C,-Cs alkyly,, -SH, -S(C1-C5 alkyD), -S(O)C;-Cs
alkyl, -S(0)»C,-Cs alkyl; and

sisSorb.
[0416] In some embodiments, Wi 1s O. In'some embodiments, ¢ 18 sec-butyl. In
other embodiments, ¢ is ~C(O)OH. In still other embodiments, ¢ is H. In some
embodiments, Wi is -NR-. In some embodiments, W1 15 Q. In some embodiments,
ris 2. In some embodiments, ris 3. In some embodiments, $1s 5. In some
embodiments, s 18 6. In some embodiments, t is 1.

[6417] In another aspect, compounds of the Formula VIg® are described:

O

OR

O
a C
)\ MWWE
O W I '
bo dq

Formula Vig’

F1C

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

R is H or C,-Cs alkyl;
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0 P1/46 and s is 5. In other embodiments, Z is R6 and s is 6. In some embodiments, tis |. 104151In
another aspect, compounds of the Formula Vare described: 0 Formula VII' and pharmaceutically
acceptable salts, hydrates, solvates, prodruvs, cnantiomers, and stcreoisomers thereof; wherein c
is H, -C(0)OH or any one of the side chains of the naturally occurring amino acids; W3 is null_ -0-.
-NCR:and RisH or C1-C3eachvis 1or 2:

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

a and ¢ are each independently H, CH;, -OCH;, -OCHCHs, or C(OYOH;
bis H, CH:, CIOYOH, or 0O-Z;

d s Hor CIOYOH;

each n, 0, p, and g 18 independently O or [

each 7 is H,

G

in the compound,;

each r 1s independently 2 or 3;

each s is independently 5 or 6;

each tis independently 0 or 1;

cachvislor2;

R;s and Rg are each independently hydrogen, deuterium, C;~Cy alkyl, halogen,
-OH, -C(OYC-Cy alkyl, -O-aryl, -O-benzyl, -OC(OYC;-Cy alkyl, -Cy-C; alkene, -C)-
Cs alkyne, -C{O)C;-Cy alkyl, NHa, -NH{C,-Cs alkyl), -N(C,-C; alkyly,,
-NH(C(O)C-Cs alkyl), -N(C(O)YC,-Cs alkyl),, -SH, -S(C;-C5 alkyl), -S(O)C;-C4
alkyl, -S{0),C;-Cs atkyl.
16418] In some embodiments, W, 158 Q. In other embodiments, W, s NH. In

some embodiments, W 18 O, In other embodiments, W, is NH. In some
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each R5 and R6 are Independently hydrogen. deuterium, CI-C4 alkyl, halogen. -OH, -C(0)C1-C4 alkyl,
-0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene, -C1- C3 alkync, -C(0)CI-C4 alkyl, NH2,
-NH(C,-C3 allc-y1), -N((1-C3 alkyl/2, -NH(C(0)Q-C3 alkyl), -N(C(0)C1-C2 alky1)2, -SH, -S(C1-C3
alkyl), -S(0)C1-C3 alkyl, -S(0)2C1-C3 alkyl: and s is 5 or 6.. [04161In some embodiments, W3 is O. In
some embodiments, e is sec-butyl. In other embodiments, c is -C(0)0OH. In still other embodiments, e is
H. In some embodiments, W.73 is -NR-. In some embodiments. W3 is 0. In some embodiments, r is 2.

In some embodiFBARIRS lAohiecerrbodirsarmdesty Bl inRdomeldmbddimdt:sas 6. In some
embodiments, t@@ﬁ%;ﬂlgb%ogh%arﬁg@,%,cgqg]gogpgqsof the Formula Vdescribed: 0 Formula Vig'
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomer and stercoisomers
thereof; wherein R is H or CI-C2 alkyl: WI ar(dOV)IQ are each independently null, 0, or NH: a and c are
each independentlyCH=, -OCH3, -OCH2C143} or C(0)OH, b is H, CH,. C(0)OH, or 01,

r §

and t1s 1. In some embodiments, d is C(O)OH. In some embodiments n, 0. p, and g
are cach 1.

[0419] In some embodiments, n 15 0. In some embodiments, 7 15

and s 15 6. In some embodiments, Z is
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dis H or C(0)Old. each n, o, p, and g is independently O or I, each Zis H, (o , Or Rs with the proviso
that his at east one 0 in the compound; each r is independently 2 or 3; each s is independently 5 or
6; each tis independently O or 1; each vis | or 2; R5 and R6 are each independently hydrogen,
deuterium, CI-CA alkyl, halogen, -OH, -C(0)C1-C4 alkyl, -0-aryl, -0-benzyl, -0C,(0)Q-C4 ailcyl, -C1-03
alkene, -C1- C3 alkyne, -C(0)C1-C4 alkyl, NHI2, -NEI(CI-C3 alkyl), -N(Q-C3 alky02, -NH(C(0)C1-C3
alkyl), -Isi(e.(0)CI-C3 alky1)2, -SH, -S(C}C3-S(0)C1-C23

and r1s 2. In other embodiments, 7 18

and s1s 6. In some embodiments, at most one Z i1s H. In some embodiments, 7 is
not H. In other embodiments, Z is not ~C(O)CH:. In some embodiments, tis 1.

[0420] In another aspect, compounds of the Formula VII® are described:

Yormuila ViP
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alkyl, -S(0)2C1-C3 alkyl. 10418}In some embodiments, WI is 0. In other embodiment_ WI is NH. In
some embodiments, W2 is 0. In other embodiments, W2 is NH. In some embodiments, a and c are
each independently H, CH -OCT-13, -0 CH2CH3, or C(0)0OH; In some embodiments, b is 0-Z, Z is and
tis I. In some embodiments, d is C(0)OH. In some embodiments n, o, p, and g are each 1. [0419]In
some embodiments, n is 0. In some embodiments, Zis (o and ris 2. In some embodiments, Z is (0

and r is 3. In some embodiments. Zis (0 _and s is 5. In some embodiments, Z is .
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers,

and sterecisomers thereof:
wherein
W and W, are each independently null, O, or NH;
----- represents an optional bond that when present requires that ( 18 then
null;
a and ¢ are each independently H, CHs, ~-OCH3, ~OCH,CH;, or C{O)YOH;
b is H, CH;, C(O)YOH, or O-Z;
d 1s H or C(OYOH,;
each n, 0, p, and ¢ is independentiy O or 1;
each Z 1s H,

, OF

in the compound,

each r 1s independently 7;

each s 1s independently 3;

each tis independently O or 1;

cachvis ior2;

Rs and Rg are cach independently hydrogen, deuterium, Cy-Cy alkyl, halogen,

-OH, -C(O)C-Cs alkyl, ~O-aryl, -O-benzyl, ~-OCIO)YC,-C; alkyl, -C-C; alkene, -C)-
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(0)t and sis 6. In some embodiments. Zis andris 2. In other embodiments, Zisand ris 3. In
some embodiments, Z is R6 and s is 5. In other embodiments, Zis 0 and s is 6. In some
embodiments, at most one Z is H. In some embodiments, 7 is not H. In other embodiments, Z is not
--C(0)CHa3. In some embodiments, t is I. [04201In another aspect, compounds of the Formula VII' are
desciibed: Formula VII'

Cs alkyne, -C(O)C1-Cs alkyl, NHa, -NH(C1-Cs alkyl), -N(C;-Cs alkyl)s,
NH(C(O)C1-Cs alkyl), N(C(O)C1-Cs alkyl)s, -SH, -S(C1-Cs alkyl), -S(0)C,-Cs
alkyl, -8(0),C,-Cs alkyl;

Q is mull, C(CYCHs, Z, or

Wiis null, =O-, =N{R}-;

R is Hor C;-Cs alkyl; and

e 1s H, -C(O)OH or any one of the side chains of the naturally occurring
amine acids.
(0421} In some embodiments, W; 15 O. In some embodiments, W, 1s NH. In
some embodiments, W5 1s O, In some embodiments, W, is NH.
[6422] In some embodiments, W, 1s N. In other embodiments Wy 1s N
substituted with a C;-Cg alkyl. In other embodiments, W; 15 an oxidized N.
10423] In some embodiments, W5 is N. In other embodiments W is N
substituted with a C;-Cq 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, ~-OCHs, -OCH,CH;, or C(O)OH. In some

embodiments, b 1s O-Z, 7 is
(0)f
2 —
r S

and tis 1. In some embodiments, d 1s C(O)OH. In some embodiments i, 0, p, and g
are cach 1.

[0425] In some embodiments, nis 0. In some embodiments, Z is
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and pharmaceutically acceptable salts, hydrates, solvates, prodruus, enantiomers, and stcreoisomers
thereof; wherein W, and W3 are each independently null, 0, or NH; represents an optional bond that
when present requires that Q is then null; a and ¢ are each independently H, 0-13, -OCH3,
-OCH2CHS, or C(0)0H; b is H, CH3, C(0)0OH, or 0-Z; d is H or C(0)0OH; each n, o, p, and g is
independently O or 1: each Zis 11, (o , or with the proviso that there is at least one 0

and vi1s 7. In some embodiments, Z is

(o)
P -

r S

and s is 3. In some embodiments, Z 1§

and 518 3. In some embodiments, tis 1. In some embodiments, Q is C(OYCH;s, In
some embodiments, Q i1s Z. In some embodiments, Q 1s

O

[0426] In some embodiments, ¢ 1s any one of the side chains of the naturally
occurring amino acids. In some embodiments, e is H. [n other embodiments, e 1s -
C(OYOH. In some embodiments, Wi is =NR-. In some embodiments, Wz 15 O.
(04271 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 methy!

subtituent can be substituted with a C-Cg alkyl.

Methods for using Compounds of the Invention

[9428] The invention also includes methods for uprepuleting an anti-

inflammatory pathway and downregulating a proinflammatory pathway in a cell.
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(o Orin the compound; each r is independently 7; each s is independently 3; each t is independently 0
orl;eachvis1or?2; R5 and RO are each independently hydrogen, deuterium, C1-C1 alkyl,
halogen, -OH, -C(0)C3-C4 alkyl, -0-aryl, -0-benzyl, -0C(0)C1-C4 alkyl, -C1-C3 alkene, -Ci- C3 alkyne,
-C(0)C1-C4 alkyl, NH2, -NERCI-C3 alkyl), -N(Ci-C3 alky1)2, -NH(C(0)C2-C3 alkyl), -N(C(0)C1-C3
alky1)2, -SH, -S(C2-C3 al-S(0)Ci-C3 -S(0)2C1-C3 alkyl; Q is null, C(0)0113, Z, or W3 is null, -0-,
-N(R)-, R is 11 jon B4- C3 Bik)ﬂ'e&ﬁdmdin&iﬁ khe GE)AH aiamysenecatdhtngidedhains of the naturally

occurring amln?eaud 11in some embodiments, \\}/%VPZLIS O. In somelembodlments WIlis NH In
some embodi i ?r}% SRR LBy HTSHE 5 AR upregulate an ant-

inflammatory pd‘Eth ay and down regulate a proinflammatory pathway in the cell. In
general, any cell having, or capable of having, inflammatory activity or capable of
expressing NFxB can be used. The cell can be provided i any form. For example.
the cell can be provided in virro, ex vivo, or in vivo. Inflammatory activity can be
measured using any method known in the art, e.g., methods as described in Tran P.
O., eral., Diabetes, 51, 1772-8, 2002, Tllustrative examples of cells capable of
inflammatory activity include, but are not himited to, immune cells including
monocyies, macrophages, T-cell, Th-1, Th-2, Th-17, Treg, ivmphocytes, spleen
cells, muscle, adipose or fat, vascular cells such as endothelial or pericyte, bone,
gum, nerve, brain, glial, astrocytes, nerve, liver, kidney, pancreas including 1slet
cells such as beta cells, tung, heart, breast, bladder, stomach, colon, rectal, smail
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 discase or a disease where inflarmmmation
contributes to the discase. Inflammatory discases can arise where there is an
inflammation of the body tissue. These include local mflammatory responses and
systemic inflammation. Examples of such discases include, but are not limited to:
organ transplant rejection; reoxygenation mjury resulting from organ transplantation
(see Grupp er al., J. Mol. Cell Cardiol. 31: 297-303 (1999}} including, but not
lirmted to, transplantation of the following organs: heart, lung, iver and kidney:
chronic mflammatory discases of the joints, including arthritis, rheumatoid arthrigis,
osteoarthritis and bone diseases associated with increased bone resorption;
inflammartory bowel discases such as ileitis, ulcerative colitis, Bamrett’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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[0422]In some embodiments, W, is N. In other embodiments W1 is N substituted with a CI-C6 alkyl. In
other embodiments, WI is an oxidized N. 104231In some embodiments, W2 is N. In other
embodiments W2 is N substituted with a C1-C6 alkyl. In other embodiments, W2 is an oxidized N.
10424)In some embodiments, represents a bond. In some embodiments, a and ¢ are each
independently H, CH3, -00+3, -OCH2CH3. or C(0 )OH. In some embodiments, bis O-Z, Zis(0) t
andtisl. In som%(embodimgnts d isﬁ&@l@i‘éﬁ In somg.embodiments 0. 9.0 and g are each 1.

104251In some embodimen é”?erﬁiﬁess In'Some em Codlrlﬁl'gnrse, clscorg‘l F'is 7 Tn some embodiments, Z

is (0 and s is Zitmsoregrimhosdmeéntsifoss; inflammatory diseases of the skin mcluding
sclerodermatitis, psoriasis and eczema; inflammatory discases of the central nervous
system, including chronic demyelinating diseases of the nervous system, multiple
sclerosis, AIDS-related neurodegeneration and Alzheimer's disease, infectious
meningitis, encephalomyelitis, Parkinson’s disease, Huntington’s disease,
amyotrophic lateral sclerosis and viral or autoirnmune encephalitis. Metabolic
discase such as type I 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 discase, peripheral arterial disease,
ngnketotic 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 ipoidica 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 1s
administered as a treatment for cancer. Other disorders include depression, obesity,
atlergic 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 1s administered an effective amount of

a Compound of the Invention.
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R6 and r is 7 In other embodiments. Zis 0 R6 and s is 3. In some embodiments, tis 1. In some
embodiments, Q is C(O1CH:i, In some cmbodimenTs. Q is Z. In some embodiments, Q is 0 10426]In
some embodiments, c is any one of the side chains of the naturally occurring amino acids. In some
embodiments, e is H. In other embodiments, c is - C(0)OH. In some embodiments, W is -NR-. In some
embodiments. W3 IS O. 104271In any of the above Formulae, any one or more of H may be

substituted withjgudepteriume hizalem Undarstioadipramnafdhe.abquesermpuiag hatamethyl

subtituent can be substituted with a C1-05 alkyl. Methods for using Compounds of the Invention
[04281The inveREi &ROATIRRIES e iR e Tor o dh et AT dR R HTan I atemApathway and
downregulating-2:preinflammatennRathwayda.acelk: Q4291 Inp00 smbediment  theynethod

comprises contacting a cell with a Compound of the Invention in an amount sufficient to upregulate an
anti-inflammatofy BAM R ARAG YERH FEGUIEES BVSrompamh Rt bry pRaRwhg it eHe wo general sany cell
having, or capapie:afdavina;inflampatery.Activityor eapale.of expressing NEKE canbe ysed. The

cell can be provided in any form. For example, the cell can be provided in vitro, ex vivo, or i vivo.
Inflammatory adfitft) EaiHhRE4sTIertiging ARy INSIRBENGRYVIRRiA theTare, Regnheraltiodis iy described
inIran P. 0., et pl43Bjabetes. Shhfdands 200 Hustiative.xamples.afssils.capable gfipflammatory

activity include, but are not limited to, immune cells including monocytes, macrophages, T-cell, Th-1.
Th-2, Th-17, TrE§! RimBHECRBL SR AToRIRY e 8l HamPAYE ot L e S5 A TEPEEIY Blch as

endothelial or paicyie . ROBE B NBEVE: R8I 3liah 28U 06YLEs; dagrve, liver, kidney, pancreas
including islet cells such as beta cells, lung, heart, breast, bladder, stomach, colon, rectal, small

intestine, skin, €¥btHagedtdBYEI A AR QftBlieosvanan: pfokedry wirorimbbhecasarrdinhefood, lymph,
testicular, vaginah and Aeaplestiee@liiration for therapeutic agents. These modes include

systemic or focal 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 mtramuscular form, all using forms well known to those skilled in the
pharmaceutical arts.

[0436] lilustrative pharmaceutical compositions are tablets and gelatin capsules
comprising 2 Compound of the Invention and a pharmaceutically acceptable carrier,
such as aj a diluent, e.g., purified water, triglyceride oils, such as hydrogenated or
partially hydrogenated vegetable oil, or mixtures thereof, comn oil, olive oil,
sunflower oil, safflower oil, fish oils, such as EPA or DHA, or their esters or
tnglycerides or mixtures thereof, omega-3 faity 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; ¢} a hinder,

e.g., magnesium aluminum silicate, starch paste, gelatin, tragacanth,
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104301Also 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 disease. 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. inj [ [N rgan tansplantation (see Cirupp et al., 1., Tvlol. Cell
Cardiol. 31: 29y9q§t8§5fi%&g%gn%%g%ﬁ{g&ﬁ?tﬁﬁﬁt% %ﬁér%ns;éran%atior? of the félloyvihg organs: heart,
lung, liver and kigreyswehirenigimflsmmbttryadiseasesos tsfoiots, inciuding asthiis crivmmatoid
arthritis, osteoarthyitis and;bope diseasss asseciated with increased hone reserption:inflagmatory
bowel disease%%%}gcagégsg%?el?ﬁs{?%l%éer%%v% ?:%%i%ls, Barrett's syndrome, ﬁ%g“érdh 's disease;
inflammatory luhyididedsesisuheasnastiymstaadait. respiratoly bistfeks syruitomis, shréhie obstructive
airway disease, and cystic, fiarosis: inflamraiory diseases.of the gye incliding corasal dystrophy,
trachoma, oncl’er’ztl)it%rccﬁléislls, %@e%ﬁéaggﬁ%%ﬁeéc op tﬁgdrhﬁ?s and en%épfﬁthéﬁ%ﬁs:’chronic inflammatory
diseases of theflgumaimedinvg sirgivifiscardp&ibaontidspinfiaprasibrudiseatesaf e kidney
nelucing uremic SR saPRRS. gl igRsPoeYs andmendtosts: lammataniiseangs,pf the sidn

including sole-rode:matins, psoriasis an zema, Inflammatory diseases of the central nervous
system, includifSHroaicrdd Mpelidatintetiséased usi thevHemous Tt ey, erhitiplsauidilssis,
AIDS-related ne¢ neration.and Alzhai 's . dise i i neningiti alomyelitis,
Parkinson's dis%%@ﬁ%gh%}%%gr%% 58};%@%@%@&%%%%%% a{ﬁgélcg)g?ggg%ﬂgjgﬁg?g?%%?oimmune
encephalitis. M@a@@@séﬁém@m@-fﬁfﬂiaﬁm@gﬁﬁéﬂﬂﬂsé:f}?_tﬁé(iﬂeventiqn of type | diabetes;
dysfipedemia, liyperralvestiaamian Ainbalasompicationobabiding, byt pakliniegio glaucoma,
rctinopathy, macula edema, nephropathy, such as microalbuminuria and progressive diabetic
nephropathy, p@m@dﬂp&dﬁ%@ﬂéﬁb@;iéiM$mamy-, &h@%ﬁ@lél@tté%@ﬁ@ﬁmy@rﬁﬂhﬁdisease,
peripheral arterigl disgase QBRI IURRIGINCRMIGBRIRSMElaN Camay MpDAnRInallies.

autonomic neuropathy, joint problems, and a skin or mucous membrane complication, such as an
infection, a shinspot casanpidetinfestiion.canestobivsiofipaitieardiateaidrant themidigeteomplex

vasculitis, SySt?E%i%ﬁ'gFe}Hhﬁl‘f%E‘ﬁ;‘%@&%“ﬁb{@ﬂ%&@%%ﬁmj§ﬁ|§§e§§?,§8ﬁtﬁﬁr&%ﬁ£¥ stgh,as cardiomyopathy,

ischemic heart disea ypercholcsterolcmia, and atherosclerosis; as well as various other diseases
that can have sifnifisan¢linfrimaienaryrcokiponerisninenieinycphdecianipsiac afmbaictiver failure, brain
and spinal cord- ang-eangear. The inflammatory disease can also be a systemic inflammation of
the body, exemplifi y gram-positive or gram negative shock, hemorrhagic or anaphylactic shock, or

shock induced Wy#&&hcer Ehekotherapy i ﬁbg@@mwmﬁmﬁm&tﬁw@ml@ﬁésﬁpé}w%ck |
aSSOC'ated_Wltmpdﬁqagﬂ%@(]y%@ﬁ%ﬁ%'@ S, SHERiSHOSK capbrinduced. & gr hyashematherapeutic
agent that is administered as a treatment for cancer. Other disorders include depression, obesity,
allergic diseaseschd@sterenytiovasciareeventgragrhythmia, prevention of sudden death, muscle
wasting diseasgg,34ch asripuehenne s Musgilan RYsiEaRaY, AR MAIoN OPAHETSHERAS
dermatomositis, inclusion body myositis, and polymyositis, and cancer cachexia. Also inflammation
that results frorhnsugesyiahvematifarear i fe ated With CHPo R SEthe $aveREst o3 11in some
embodiments, he;sphiggt is adminisiersdaneiiective.amount of a,Gomeund ohtae lgyention,
[0432)The invention also includes pharmaceutical compositions useful for treating or preventing an
inflammatory digkesslobpies. itnbiHpgshalnTrasbataetlryIBe MoRothBar OHE i tRese ldctivities. The
compositions cgfhe.sitahlador IntRIRAL K6 200 cRMRHES AR AHRCIVE @moURifa (ampaund of the

invention and a pharmaceutically acceptable carrier. The Compounds of the Invention are especially
useful in that thefyddeerioristpate NS/ oW SefpHeraliexiBRy BIEn8SsEHpHE XIS 04831 The
Compounds of ghe. lnventioneas,each be administered in amounts that are sufficient to treat or
prevent an inflammatory disease or a repeifusion disease and/or prevent the development thereof in

subjects. [9434B4dRlinistfatiBRBIEEBiM POiFRHS E RS IVBRESH CEFRY HeBifished via any mode

of administration fQrtherapeutic a9entsninese. medes-inslude systemie. g logaladministration such as
oral, nasal, parenteral, transderrnal, subcutaneous, vaginal, buccal, rectal or topical administration

modes. [0435]BRpEHIAIRGETeHE RtteAde § morraBiadhildt i e comdssioRiceatiBe in solid,
semi-solid or liquidclesage.form.sich @sidfarexample: injgctabissntablets suppositories, pills,
time-release capsules, elixirs, tinctures, emulsions, syrups, powders, liquids, suspensions, or the like,
sometimes in URR BGSAHBETAHEGEN BISEhE Rk BSHVERGHAT pRArMRCERIBaT plavtdedhsik@wise, 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]lllustrative pharmaceutical compositions are tablets and gelatin capsules comprising a
Compound of the Invention and a pharmaceuticaﬁ§/4acceptable carrier, such as a) a diluent, e.g.,
purified water, triglyccride 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
actare Aar trialvvearidee or miviiiree thearenf omena-2 fatthvy acide or dearivvativiee tharanf |lactnece Adevirnce



methyleellulose, sodium carboxymethylcellulose, magnesium carbonate, natural sugars such as
glucose or beta-lactose, corn sweeteners, natural and synthetic gums such as acacia, rragacanth or
sodium alginate, waxes and/or polyvinylpyn-olidone, if desired; d) a disintegrant, e.g., starches, agar,
methyl cellulose, bentonite, xanthan Cracid or its sodium salt, or effervescent mixtures: e) absorbent,
colorant, flavorant and sweetener; an emulsifier or dispersing agent, such as Twcen 80, Labnisol,
HPMC, DOSSpsapre-208:hiabipiacqatrafesneecablifans et krply MG\ eapmid PO-12, captex
355, gclucirc, vitamin E TOPS or other acceptable emulsifier; and/or g) an agent that enhances
absorption of tHe'RaHBYING S Hs EyCIBeiaRtyin, RdreRTI L/ Ao e PEBA60. PEG200.

104371Liquid, particdlasly iniectaiedcompasitions 6ans facexampie.bs: preparsthydisselution,
dispersion, etc. For example, the Com@ound of the Invention is dissolved in or mixed with a

pharmaceuticalily 2t eepiabe ERENP ULAES, A SRNTIE Wy datingc aiplebud eekirose, glycerol,
ethanol, and thalike; teitheraby-fesman insctabieisqlonic splutionok suspensivn.Riateins such as

albumin, chylomicron panicles, or scrum Eroteins can be used to solubilize the Compounds of the

Invention. 104884 FHRSCHHPOINHSFIE AT A BB RIS Refsdied B8% suppository that can

be prepared fremyadhnemuisians i RUSPARSIGRS HesiNgRRlY abkvienaohwels suchashEepylene glycol,
as the carrier. [04391The Compounds of the Invention_can also be administered in the form of

liposome deliver <YBRHTEr QiRH G 4SRN TRFErNE ARAVESEIRE large unilamellar vesicles and

multilamellar vegpiales. Lipasemes ranbe iarmeskromivadety.of RRespbelipids:.seotaining
cholesterol, stearylamine or phosphatidylcholines. In some embaodiments, a film of lipid components is

hydrated with & ZGUEEHESSIRGH 6P i GI6 A AT IAT YRR erlCas S g i drapa%e described in

United States PaieehiNRiab3RR:sD64x {04403 Gamnoupds #fdhpdnviention e aisembe gelivered by the
use of monoclgnal antibodies as individual carriers to which the Compounds of the Invention are

coupled. The CORPBSIREELIHEIVRRHOH daK XIS be coupled with soluble polymers as targetable

drug carriers. $guqnpolynugis Laninaude PORMRY HQlIHANRE, BYAR SORSMETxing,
polyhydroxypropylmethacrylam d phenol, potyhydroxyethytaspanamidephenol. or

polyethyleneoX Ry R SaBRE BT PRIAE T el (RS PESHHEMENECHE @b mpounds of the
Invention can berkpuiteshica daseaf higdessadable palunarsagsefut-draaiieving,gentselled release

of a drug, for example, polylactic acid, polyeps)ilgn caprolactone, polyhydroxy butyric acid.
polyorthoesters 84 é?ars%bwfyaiﬁy%&h@?én@,/ba%mBW@f HHd'RYGREAThRE G GHAmphipathic

block copolymegrs:gfiyerogels. In one embodiment, Compounds of the Invention are not covalently
bound to a polt/éner e.g., a polycarboxylic acid polymer, or a polyacrﬁ?te. [0441]Parental injectable

administration & fherallj i<l agr SHBETAHE0EL GhtaR BRI M dverBiReettieand
infusions. Injectiables@anchepreparerd in convenrtonakionmsyritkprassliquid welutioRs:oisispensions
or solid forms suitable for dissolving in liquid %rior to injection. 10442]Compositions can be prepared
according to Cf}hﬁﬁ' EeEe R ’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

requtred 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 vive or in virro 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 1 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.

Appropnate dosages of the Compounds of the Invention can be determined as set



granulating or coating methods, respectively, and the present phalinaccutical 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. 104431The dosage regimen utilizing the Compound
of theention 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; renal-o tic function,of atient: P i Il, mpoynd-ef the
Invention emplg{!‘;@afn@) 'y@%:?l)gﬁl!(i)(%rl’\%gtgeyffn?gﬁrfaﬁ%g%%% i(r%gb@i |§lfh%§%%gﬁg§%ﬁ(}e%inine and
prescribe the effétivel aMount of the drug required to prevent, counter or arrest the progress of the
condition. [044 ctiv the pre inyentian, when used for-the indicated
effects, range Iﬁ(‘)%;irﬂbouett 8%%3%6% g%%lttégggégm@g §f§ti{ééc%r§ipdhﬁg of the Invention pe? day.
Compositions for tirevivel deily vitre griseaoare edntaivtaboun 20y 50d 7952001 180,280 05001750, 1000,
1250, 2500, 3500, or, 5000 Q C 0 ;l}g In _g&' - Inone.em qqiép%nih the
compositions afﬁ"][en Fﬁ’ t %%fOrEm@ a ta%ﬁétet%tgca%egsco?eé Et#()a%tivcg} plagma eﬁi/elné of the Compound
of the Inventionr¢amasi derfrom: awatici802{my tdlabotre 106l mehpeekgofbodyweight per day.
Appropriate dosages of fhe Gomponnds af the-lnyentian caa,be daisrminad-agset forth in L.S.
Goodman, et allsf)?T%é éh[a&rmab%}%glcsa Basxltlg of Tﬁe“rape%t?cs, 5201-26 5th e%l.19‘75 .
[0445)Compourrdsnefithbilhiertibarcan dbcafimimistered im thestagtedaily adsderon! et daily dosage
can bg admlnlsS ere !Qh%l\él(g&g adé)ﬁ%ﬁm?sft%?%nﬂaﬁﬁ% grcg%% gggsfﬂfgélyﬂ@{rm%;mg{&@ompounds of. the
Invention can be administered’in mtranasail orm via topical use of suitable intranasal vehicles, or via
transdermal rotites;aisingthcsedermsofdraristien bl sidn wahes wahkaowis ioahiese of ordinary skill
nthat art. 7o be ARSIt s 0 m Ak t{gﬁ dermal deliveny. sysiem, ihe dasagsadministration

can be continuous rather than intermittent throughout the dosage regimen. Other illustrative topical
preparations inClpcorehpishointraents, tetiorsreaerebolishlals tandqslsd Wheréahe concentration of
the Compound of the Invention ranges from about 0.1 % to about 15%, w/w or w/v. Methods lbr
making the Fatty Acid Acetylated Salicylate Derivatives [0446]Examples of synthetic pathways useful

for making Fatty/ SEf¥ westaten SHiicALte ol Eaimds P edriiia’1a, Formula Ib, Formula
lc, Formula Id, E. rmula It Formula If, Formula Ig, and Formula Il are set forth jn the Examples below
and generalize %ﬁi@é he é%n}_p_;%s %fc \énrtng1 e pgﬂm ays Seehul for mc&mg Ifatty A %cet?@t&?
Salicylate Derivatives of Formula I, Formula Ia, Formula 1b, Formula Ie, Formula
Id. Formula le, Formula If, Formula g, and Formula 1T are set forth in the

Examples below and generalized in Schemes 1-4.
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wherein r and s are as defined above for FoiHiula I. Formula la, Formula M. Formula Ic, Formula Id,
Formula le, Foiillula If, Formula Ig. and Formula Il. [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. Ajtgemasively, compound A can be csterificd with benzyl bromide in the presence of
base, e.g., CsCO3, then subjected to the remaining steps of Scheme 1. Hydrogenolysis of the benzyl
ester derived from A, for exagwple Lg@gﬁ%gel% %@I Mezgt can .yield theefree acid of compounds of
Formula D. Scheme 2 4 wherein r and's are as defiped akye for compounds of Formula I.
Formula la, Foi] ula Ibi|For ulaic. Formutatd;, Forfrula le, nulaif. Formula lg. Formula Il, and
Formula I11. [0448]Co A can be csterified in the preseficed acid catalyst and a suitable
protecting alcohol such as, e.g., t-butanol, followed by coupling to an activated amino acid to give
compound F. Condensatjon 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. 4th ed. Wiley & Sons, Hoboken, NJ (2007). Sec. e.qg..
Chapter 5. therein. Scheme 3 DCC then

e
[®;
o r NS
18]

wherein r and s arc as defined abowve for Formula 1, Formula Ia, Formuls Ib,
Formula Ic, Formula Id, Formula Ie, Formula If, Formula Ig, and Formuia [T,
10447} Compound A can be esterified in the presence of acid catalvst 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 2 fatty acid of
Formula C affords compounds of Formula D. Altematvely, compound A 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 benzy! ester derived
from A, for example using Pd/C and H2, can yieid the free acid of compounds of

Formuia D.



0 0"\ wherein r and s are as defined above for Fomiula |, Formula la, Foimula Ib. Formula Ic,
Fentoula Id, Fonnula le, Formula If, Formula lg, and Formula H. 10449iAcid | can be activated by
cstcrification with a suitable activating agent such as, e.g., pivoyl chloride, followed by condensation
with an amino alcohol such as for example n-propanolaminc, to give compound K. Condensation of
the alcohol compound K with a fatty acid chloride of Formula G affords compounds of Formula L.
Diacylatcd com}g unds ff the invention can be made by subjecting compound A to the above
procedure. Sc S

/\/,COQ'EBU
I
I3
N
3 ! ———— e ;
i : o NH-
A F

H

wherein r and § are as defined above for compounds of Formula 1. Formula
Ia, Formula Ib, Formula Ie. Formula Id, Formula Ie, Formula If, Formuia 1g.
Formuia I, and Formula 1.
[0448] Compound A can be esterified in the presence of acid catalyst and a
suitable protecting alcohol such as, e.g., r-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 usmg methods disclosed in Greene, ef @l Protecting Groups in
Organic Chemistry. 4% ed. Wiley & Sons, Hoboken, NJ (2007). See, e.g., Chapter

5, therein,
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0 wherein rand s are as defined above for Formula I, Formula la, Formula Ib. Foimula Ic, Formula
Id, Fommla le, Fonitula If, Folinula Ig, and Foinula 1l. 104501 Activated ester J (see Scheme 3) can be
condensed with an amino- masked diol M, which after acid worlcup dyes the unmasked diol compound
N. Condensation of the diol compound N with a fatty acid chloride of Formula G affords compounds of
Formula 0. Methods for making the Fatty Acid Acetylated Diflunisal Derivative 104511Examples of
synthetic pathways mseful for making, Fatty Acid Acetylated Diflunisal Derivatives of Formula 1V,
Formula IVa, Formula IVb, Foimula lye, Fcninula IVd, Formula 1Ve. Formula PVC, Formula 1Vg, and
Foimula V, are set forth herein and ueneralized én Schemes 5-9. Scheme 5 DCC then OH )\(\(r
wherein rand sg&@?ﬁ%@neﬁq for FormulW*&owVa, Formula 1Vb, 5E rmula IVc, Formula IVd,
Foimula We, Formula 1Vf, Fofifitiia Wg, and Formula V2 [04821Compoting P oar be €sterified in the
presence of acid Catalyst and a suitable a%‘c?ﬁc?[g)e.g., ethanol to give @k . Activation of compound
Q with a coupling re&gent such as for examplgZBCC, CDI, or EDC, optionagy\with a tertiary amine
base and/or catalyst, e.g.. DMAP. followed by addition of a fatty acid of Féfmuila C affords compounds
of Formula R. Alternatively. compound P can, be estcrificd with benzyl bromide in the presence of
base. e.g.. CsCO3, then subjected to the remaining steps of Scheme 5. Hydroaenolysis of the benzyl
ester derived from P, for example using PcUC and H2, can yield the f(rsc?e acid of compounds of

Formula R. Scheme 6 ’ _
AN
r S

€]

\T§
o : m_‘/j\s

wherein r and s are as defined above for Formula I, Formula 1a, Formula Ib,
Formula ke, Formula Id, Formula Ie, Formuta If, Formula Ig, and Formula I1.
[0449] Acid I can be activated by estenification with a suitable activating agent
such as, e.g., pivovl 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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wherein r and s are as defined for Formula 1V, Foiniula IVa, Formula Wb, Formula IVc, Formula IVd,
Formula We, Formula 1VI, FoLwula IVg, and Formula V. [0453]Compound P can be csterificd in the
presence of acid catalyst and a suitable protecting alcohol such as, e.g., r-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 Foimula T. The ester may be deprotected
using methodsrgi closed in Greene, et a/. Protecting Groups in Organic Chemistry. LIth ed. Wiley 8z
Sons, Hoboke .‘igfﬁr?f(ﬁ)?). See, e.g., Chapter 5, therein. Scheme 7 | e\ X whereinrand s are as
defined above for Formula IV, Formula IVa, Formgla,WI), Fonnula IVc, Formula 1Vd, Formula We,
Formula livf. Formula Vg, and Formula V. lO4;§41}§id U can be activated by esterification with a
suitable activating agent such as, e.g., pivoyl chioride, followed by condensation with an amino alcohol
such as for example n-propanolaming, tp giv%ico ound W. Condens@tion of thié‘"‘alcohol compound
W with a fatty acid chlorige ofFormiula G affords compounds of Emsmﬂ*&ggmi@eylated compounds of
the invention can be madg%gbjecting compound P 1o the ab@e}@ce@ureéﬁ

%\ then H+ G

wherein r and s are as defined above for Formula I, Formula Ia, Formula Ib,
Formula Ie, Formuia Id, Formula Ie, Formula If, Formuia Ig, and Formula I1.
{04501 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 Farty Acid Acetvlated Diflunisal Derivatives

[6451] Examples of synthetic pathways useful for making Fatty Acid Acetylated
Diflunisal Derivatives of Formula IV, Formula TVa, Formula Vb, Formula IVe,
Formula IVd, Formula IVe, Formula IVE, Formula IVg, and Formula V, are set

forth herein and generalized in Schemes 5-9.



Scheme 8 V AA whereinr and s are as defined above for Foiutula 1V, Fotniula IVa. Formula IVb,
Formula We, Folinula IvVd, Foimula lye, Formula IV!, Formula 1Vg, and Formula V. [0455]Activated
ester V (see Scheme 7) can be condensed with a amino-masked diol NI, 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. Scheme 9

Scheme S
F O
A EtOHftrace H.50,
i
;z'r T O -
Z ™ 0H
p G
PCC then
O

e
F
O
o w
r s
R

wherein v and s are as defined for Formula IV, Formula IVa, Formula IVh, Formula
IVe, Formula IVd, Formula IVe, Formula IVf, Formula IVg, and Formula V.
[0452] Compound P can be esterified m the presence of acid catalyst and a
suttable alcohol, e.g., ethanol to give ester Q. Activation of compound Q with a
coupling reagent such as for example DCC, CD1, 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 benzy! bromide in the presence of base, e.g., CsCOs, then subjected
1o the remaining steps of Scheme 5. Hydrogenolysis of the benzyl ester derived
from P, for example using PA/C and H2, can yield the free acid of compounds of

Formula R.



BB DDCC wherein r and s are as defined for Formula IV, Formula Wa, Formula Wb, Formula We,
Formula IVd, Formula We. Fmmula WI', Formula IVg, and Formula V. [0456]Compound P can be
cstcrified with benzyl bromide in the presence of a base, e.g. CsCO3 yielding compound BB.
Condensation of compound BB with a fatty acid chloride of Formula G affords compounds of Formula
CC. Hydrogcnolysis of the bcnzyl ester of compounds of Formula CC, e.g. using Pd/C and H2. yields
compounds of Egrmula DD. Methods for making the Fatty Acid Acetylated Thiflusal Derivatives
[O457]Example§%fe§§/% etic pathways useful for making Fatty Acid Acetylated Triflusal Derivatives of
Formula VI, Formula Via, Foimnia Vib, Formula \jie, Eqrmula Vid, Formula Nile, Formula VI f, Formula
Vig, and Formula VII, are set forth herein and generalizell in Sche&n§§8%0-14. Scheme 10

SN 2
) Y
) COH g o
—_— NHZ
F OH O
P S
cl
A
r 5

wherein r and s are as defined for Formula IV, Formula IVa, Formula IVDb, Formula
IVe, Formula IVd, Formula IVe, Formula IV, Formula IVg, and Formula V.
{6453} Compound P can be esterified in the presence of acid catalyst and a
suitable proteeting alcohol such as, e.g., r-butanocl, 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 disciosed m Greene, et al. Protecting Groups in
Organic Chemistry. 4% ed. Wiley & Sons, Hoboken, NJ (2007). See, e.g., Chapter

5, thereimn.
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EEFF GG wherein r and s are as defined above for Formula VI, Formula Via, Formula VIb, Formula
Vic, Formula VId. Formula Vie, Formula VIf, Formula Vlg, and Formula VIl 10458]Compound EE can
be esteriried 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, CM, 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 compgyngs.of Formula GG. 104591Alternatively, compound EE can be esterified with benzyl
bromide in th presence of base, e.g., CsCOS3, then subjected to the remaining steps of Scheme 1.
Hydrogenolysistaf.the benzyl ester derived from.EE, for eé(ample using Pd/C q:n\/F\Z can z_/)leld the
free acid of compounds of F rgwla CC. Scheme 11 /\/J\ Pivoyi

= A - ww L s-propanclaming \\“‘/WN O
\\4”\ O = ’\\/\O -—*—'———————-—-—h" e 1\/\0 b
o™ o SR
U Y, w

wherein r and s are as defined above for Formula IV, Formula IVa, Formula IVh,
Formula IVe, Formula IVd, Formula Ve, Formula IV, Formula IVg, and Formula
V.

[0454] Acid U can be activated by esterification with a suitable activating agent
such as, e.g., pivoyl chlonde, followed by condensation with an amino alcohol such
as for exampie n-propanoclamine, 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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0 [04601whereinr, s and u can be as described for Foiliula VI. Foiinula Via, Folinula VIb, Formula
Vie, Formula VId, Fonnula Vle, Formula VI!, Formula Vlg. and Formula VII. 10461]Compound EE 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 RH. 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, et al. Protecting Groups in Organic
Chemistry. 4th §EF‘WFF§/ & Sons, Hoboken, NJ (2007). See, e.g., Chapter 5, therein. Scheme 12
HPivoyi-C1 9 /Pivoyl F/O><

: -
N NO/P%VOVE NH, M -
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%\ o g,;{;\\/%/

s

AA

wherein r and s are as defined above for Formula IV, Formula IVa, Formula fVb,
Formula 1Ve, Formula IVd, Formula IVe, Formula IV, Formula IVg, and Formula
\

[0455] Activated ester V {see Scheme 7) can be condensed with 2 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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F.,0 n-propanolamine 1H F3C33 C?N3 F3C (2)\
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wherein r and s are as defined for Formula IV, Formula IVa, Formula IVh, Formula
We, 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. CsCOy; yielding compound BB. Condensation of compound BB with a
fatty acid chloride of Formula G affords compounds of Fermula CC.
Hydrogenolysis of the benzyl ester of compounds of Formula CC, e.g. using Pd/C

and H,, yields compounds of Formula DD.

Methods for making the Fairy Acid Acervlated Triflusal Derivatives

[0457] Examples of synthetic pathways useful for making Fatty Acid Acetvlated

Triflusal Derivatives of Formula VI, Formula Via, Formula Vib, Formula Vie,



KKLLMM C?"s. NN wherein r and a are as defined above for Formula VI, Formula Via,Formula 'lb,
Formula Vic. Formula VW. Formula Vie, Formula VIC Formula Vig, and Formula 104621Acid 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 Foii.uula NN. Diacylated compounds of the invention can be made by subjecting compound EE to
the above procgmias%%rﬁ%%m MipoFgrmula VI, Formula VIg, and Formula VII, are set

forth herein and generalized 1n Schemes 10-14.

Scheme 10
" EOH#race H,S0, O-Et
S -  (r
FsC OH F.C OH
EE FF
DCC then
OH
o ::_\%/
P 5
C

wherein r and § are as defined above for Formula VI, Formula VIa, Formula VIb,
Formula Ve, Formula VId, Formula Ve, Formula VIf, Formula Vlg, and Formula
V.

[6458] 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., CsCOs, then subjected to the remaining steps of Scheme 1.
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00 77k) H F2CO00 0 PP wherein r and s are as defined above for Folmula VI, Formula Via, Folinula VIb,
Formula Vie, Formula \id, FolHuila Vie. Folinula VIf, Formula Vlg, and Formula VII. 104631Activated
ester LL (see Scheme L) can be condensed with a amino- masked diol M, which after acid workup
gives the unmasked diol compound 00. Condensation of the diol compound 00 with a fatty acid
chloride of Formula G affords compounds of Formula PP. Scheme 14

Hydrogenolysis of the benzyl ester derived from EE, for example using PA/C and

Ho. can yield the free acid of compounds of Formula GG.

Scheme 11
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[G460] wherein 1, s and u can be as described for Formula VI, Formula Via,

Formula Vb, Formula Vle, Formula Vid, Formula Vie, Formula VIf, Formula

Vlig, and Formula VIL

[0461] Compound EE can be esterified in the presence of acid catalyst and a

suitable protecting alcohol such as, e.g., r-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 tn Greene, et al. Prorecting

Groups in Organic Chemistry. 4" ed. Wiley & Sons, Hoboken, NJ (2007). See, e.g.,

Chapter 5, therem.
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SS RR wherein r and s are as defined above for Formula VI, Formula Via, Formula VIb, Formula Vic,
Formula '71d, Formula Vie. Formula VIf. Formula VIg, and Formula 104641Compound EE can be
esterified with benzyl bromide in the presence of a base. e.g. CsCO3 yielding compound QQ.
Condensation of compound QQ with a fatty acid chloride of Foimul a G affords compounds of Formula
RR. Flydrouenolysis of the benzyl ester of compounds of Formula RR, e.g. using Pol/C and 1-12,
yields compounds of Formula SS. Methods for making the Fatty Acid Acetylated Amino Salicylate
Derivative. [046 ?’n’pﬁes of synthetic pathways useful for making Fatty Acid Acetylated Amino
Salicylate Derivatives of Formula Il are set forth in the Examples below and generalized in Schemes
15-18. Scheme 15 | 7
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N o7\
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|
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; '\i §1W
5 .
o
o\
NN

wheremn 1 and s are as defined above for Formula VI, Formula Via, Formula Vib,
Formula Ve, Formula Vid, Formula Vle, Formula VIf, Formula Vig, and Formula
VI

[0462] Acid KK can be activated by esterification with a suitabie activating
agent such as, e.g., pivoyl chloride, followed by condensation with an amino alcohol
such as for example s-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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wherein r and s are as defined for Formula HI. 104661Compound IT can be osterified in the presence
of acid catalyst and a suitable alcohol, e.g., methanol to give ester UU. Activation of compound Uti with
a coupling reagent such as for example DCC, CD1, 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
Foiinula VV. Saponification of the esters of Foimula VV with a suitable base, such as for example
NaOH, can yielgghg,fregyacid of compounds of Formula VV. Alternatively, compound TT can be
estcrified with benzyl bromide in the presence of base, e.g., CsCOS3, then subjected to the remaining
steps of Scheme 1. Hydrogcnolysis of the bcnzyl gster,derived from TT, for example using Pd/C and
bi-?, can yield the free acid of compounds of Fo muI}é/V. Diacylated compounds of the invention can
be made by subjecting compaund TT to the abeverocedure. Scheme 16 wherein r and.s are as
defined for Formula I11. [046 /anide can be condensed with an aminp-masked tthanolamine
XX, which after acid th&¥inmask&th aminocarbamate compoilng ¥ jvation of
compound YY with a Houpl ng reagent such as for gkample DCC, CULl%or EDC, gptionally with a
tertiary amine ba§@6n\d3/6r\0@talyst, e.g.. DMAPfolfowed by adqﬁtdjgnfaf\a//f’a\tty)acid of#drmula C
affords compounds of Folonda ZZ. The ester magy, be.deprotected using methods disclosed in Greene,
etal. Protecting Groups in @rga ic Chemistry. 4th ed. Wiley & Sons, Hoboken, NJ (2007). See, e.g.,
Chapter 5, therein. Scheme 17 wherein rand s are as defined for Formula. [04681lsocyanide WW
can be condensed with an mono amino-masked 00

1lso

/O;{\/)fy

G

wherein r and § are as defined above for Formula VI, Formula VIa, Formula Vb,
Formula Vle, Formula VId, Formula VIe, Formula VI, Formula Vlg, and Formula
VIL

[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 GO with a fatty acid chloride of Formula G

affords compounds of Formula PP,
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ethylenediamine AAA, which after acid workup gives the unmasked urea compound BBB. Activation of
compound BBB with a coupling reagent such as for example DCC, CHI, or EDC, optionally with a
tertiary amine base and/or catalyst, e.g., DMAP, followed by addition of a fatty acid of Footiula C
affords compounds of Formula CCC. The ester may be deprotected using methods disclosed in
Greene, et aL Protecting Groups in Organic Chemistry. 4th ed. Wiley & Sons, Hoboken, NJ (2007).
See, e.g., Chas%eﬁ 5, tqle ein. Scheme 18 TTDDD EEE wherein r and s are as defined for Formula
[1l. [0469]Com an be cstcrified in the presence of acid catalyst and a suitable protecting
alcohol such as, e.g., methanol,dgllowed by coupling to an activated amjnc rz{lcid to give compound
DDD. Condensation of the aming compouRtBDED With a fatty acid chlorige of Formula G affords
compounds of Formula EEE=The Bster may-be-&protested using methodsdisclosed in Greene, al.
Protecting Groups inF 228 istry. 4thiggoWViley & Sons, .NJ (2007). See. e.g.,
Chapter 5. therein. 7. EXAMPLES [0470]The disclosure furthg%cillustrateg%y the following examples,
which are not to be construgd as limiting this disclosure in scope or §#drit 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 i?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. Example; 1: Effect of Illustrative Compounds

of the Invention on inflammatory activity in adipose tissue in mice | O /
r 5 u

wherein 1 and s are as defined above for Formula VI Formula V1a, Formula Vb,
Formula Ve, Formula VId, Formula Vle, Formula VIf, Formula Vig, and Formula
VII,

[0464] Compound EE can be esterified with benzyl bromide in the presence of a
base, e.g. CsCOs yielding compound QQ. Condensation of compound QQ with a
fatty acid chioride of Formula G affords compounds of Formula RR.
Hydrogenolysis of the benzyl ester of compounds of Formula RR, e.g. using Pd/C

and Hy, yields compounds of Formula §S.

o

Methods for making the Farty Acid Acervliated Amino Salicvlate Derivatives

[6465] Examples of synthetic pathways useful for making Fatty Acid Acetylated
Amino Salicylate Derivatives of Formula II¥ are set forth in the Examples below

and generalized in Schemes 15-18.
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[04711Demonstration of the ability of illustrative Compounds of the Invention to mediate scrum
adiponectin concentrations in a rodent obesity model was shown using methods described in holt, M..
et al., Arterioscler. Thronih. Vase. Biol. 2007 27(9):1918-25, Male C57BL/61 ob/ob mice and their
wild-type (WT) littermates are purchased from Charles River Laboratories (Wilmington, MA). The
animals are housed in individual cages in a temperature-, humidity-, and light-controlled room G2-hour
light and 12-hogeiane aycle) and allowed free access to water and fish meal-free diet (fish meal-free Fl
(Funabashi Farm, Chiba, Japan) supplemented with; 362 kcal/100 g, 4.4% energy as fat).

[04721Six-week-old male ‘gh/oh mice and WT litterrnate§'a¢e allowed unrestricted access to, the fishome
meal--free diet {8 p) oS Hidk freeiet supptementedWith 5% EB&;WJ__/
group) for 4 weeks (q =10 to 14). In.the short-ter inistration protocol, 8-week-

mice are treated with the €8mpound of the Invention forP weeksi{h = 7 to 8). All diefs aré changad o
every day and served with nonmetallic feeder to preygnt oxidizatio ﬁaﬁ)g}'\acids. At the end of the
experiments, mice are euthanized after 5-hour starvation under intraperiton&al pentobafbital
anesthesia (30 mg/kg). Blood glucose and serum concentrations of trgulyceride (TG) and free fatty acid
(FFA) are measured as described in Kouyama ft. eral., Endocrinology, 146: 3481-3489, 2005. Scrum
fatty acid and salicylate concentrations are measured by gas chromatography. Example 2: In vivo
effects of Compounds of he Invention in Zucker fatty rats and ob/ob mice [04731Twelve-week-old
male Zucker fafhaatis andBsweeks didiokidhi(Eepob/oblland oh/1 mice are given free access to food
and water. A C und of the Invention (120 ma/kg/day).is dosed agrafly by gavage once per day. For
glucose tolerar@ggtje ts, g%glo%%u&&gug‘ﬁagllscgb %ﬁ%tgelr%)gpﬁyﬁg 'éga\%gg rca?ii\{%% fﬁﬁaﬁeritoneal
injection (miceyaiftdrlanlovevhiglu fasthBiod o glucosdcatd sefurvizisulin foomegmntrattiohs ard determined

during oral glucose tolerance tests in Zucker fa/fa r r fall rat insulin tolerance tests, insulin
(2.0 LAG is o e S S e D A R ong-cham P,
and ALT concemnttativrsnare pasasudéad intsbrd. fegm Fastiag, ZeibkerddifoadatsioB xdim plet 8 aBfdects of
Compounds of the Inventign an insulin signalingn 3T 3- Lkadipocyt 147413 T3-L1 adipocytes are
serum starved ?grgfg %%%r@ gﬁnrtéssegéén 'é%}n%t({rge#&.t‘—e%u%tw\g’m éx']sgfr(i%% or %fgk[\%%?;%gr? either 6.0 nM
mTNIFa (20 minyronthe\phosphatasalinhibitoncalysdlin o dariora B Biegdd USAYq(@ud® nM for 30
min) as described.in_ Yuan, M. l., Sciepce,.293..1673-1677, 20 ter, a 5-min-stmulation with 10
nM insulin, the ﬁé%ﬁgu&m Ieg i%ﬁ%ﬁi’z%ﬁ%ﬁ%%&é#%ﬂ %u%ﬁ%}éjgipﬁﬁﬁﬁgéﬁt lzgnti-lR or
anti-IRS]. Protdinszatéxepaiaie dhoyp SBSRAG Basnhd ide Atificd: bih Westeeniblottitig withaamtiY,
anti-1R, or anti-|RS] nple ¢: Effects.of _ ventio elsin 3T3-L1
adipocytes [O4‘?§%E—%ap§n“r'§l(§1§ti§r? %%% %@%ﬁﬁ%@%ﬁ. pﬁéﬁ%ﬁ%&%ﬁ%& afillngbﬁ?ilcation of the
method describedrbylBradigy’ét@krObesityn(2008)1k6{r088<8H4f Fullpaliffés entiaeauBT 3-Y 1 adipocytes
are scrum star for 1 rs.in.b. containi % fat id free boyj in (BSA)
and 0.1 mM py\};%%g%(?ére.L A?i sgg’gf%@ﬁ%&%&@géﬁ%@%%ﬁ%cp%f%f%e%g?ﬁ%ﬁ%b%ﬁ e%h%éi%[f%g]ﬁgjﬁw%: is diluted
1:100 in 2% fattycadidiege®@Shin. DMEM (with 0.1 mM pyruvate), yielding a 50 JAM solution of
compound. Starvation media is removed from cells and is replaced by the 50 i.IM 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. IL-10 message levels are then measured by quantitative real-time PCR
(Applied Biosystems Step-One) using gene-specific oligoneucleoride 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 :- 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. Example 5: Effects of Compounds of the Invention in Fao hepatoma
cells
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104761Fao cells are scrum starved for 16 hours followed by 2-hour incubations at 37C with 5 rnM -
25mM a Compound of the Invention according to the method described in Yuan. M.. et al., Science,
293, 1673-1677.2001. Cells are then stimulated sequentially with 6.0 nM mTNFot for 20 min. and 10
rtM insulin for 5 min. Cells are chilled and solubilized and proteins are then immunoprecipitated with
anti-1R and detected by Western blotting using anti-pY. Phosphorylation is quantified by dcnsitometry.
Example 6: TNFa Release Assay in RAW 264.7 Macrophages 104771The purpose of this assay is to
measure the aﬁﬁﬁ;‘;‘@fa%all molecules to inhibit the secretion of TNFcx in cultured macrophages
stimulated with lipopolysaccharide (LPS). Tregtment of macrophages with LPS activates inflammatory
cytokine pathways primarily threygh the TERANEK-I3 signaling axis. Compo%&g of the Invention
inhibit the transcriptipnal activation of NFK-B,and thus decreaseOthe roduction and release of TNFo..
Dexamethasone, a pote ‘ guhistf the gluédcortjcoidraceptot I?JISE a‘pgsitive control for inhibition
of TNFa release. 104781Rayi. Seed RAW, 264.7 macrophages imto 96.welhculture plates. Remove
culture media from RAW 264.7 cell growing in a 75 mm2 tissue culture flask (géfls should be at -70%
confluence) and add 10 mlI'$¥varmed complete growth media (F¥IEM 10/0FBS IX pm/step). The cells
are scraped into suspension using a sterile plate scraper and homogeniz&# by pipetting up and down
with a 10 ml serological pipette. The cell concentration is determined|usingta clinical hematoctyometer.
Cells are then diluted to 150,000 cells per ml into growth media. The|di re-then transferred
to a sterile reagent reservoir and 100 jil of cell suspension is pipettedyinto e well 6fsa 96 well culture
plate using a multichannel pipette (15,000 cells/well). Plates are then incubated at 37C under normal
tissue culture growth conditions (37C. humidified CO2 chamber). [04791Day 2:0Fhe test compound
sample plate is prepared. Test compounds-gr ared.in grqwth.media.-€ompeunds are delivered to
media from 1000X stocks in 100% DMSO (&.g. forra1Q uM final coxcent of test compound,
deliver 2 Rl of 10 m.M test compound to 2 ml of mé&dia). At leastzb0 j.| of ¥ compound in media is
added to 96 well sample plate. Note: the perimeter wells of the 96 well plate are not used to avoid
edge effects. Twelve sample wells arc prepared with media plus 0.1% DMSO (these samples will
serve as the vetligigiaorirdls: arPS-deifmgidted FerannbniElimulated. 10 p.M dexamethasone is used as a
positive controf), {gyiture plates.are {on (eiyned-to-he growth ineHbatL oL 2 hours; Gells are
stimulated afterwards by adding 25 )d of 50 ng/m1LPS is added to every well (except the 6
unstimulated v&hicleleh@benasdis: FierpatizentFetiomut ot rgmne RS rrigeaarewEtuYed to growth
incubator for 3Q&%%ﬁ&%f"&’@x%&n@%%‘?&@%@%ﬁ%@%@g@@Eﬁ%ﬂ%@*fb‘f‘%&%ﬂﬂlyﬁﬁe”ed to a 96

well v-bottom sample plate. The media supernatant plate is centrifuged for 5 minutes af 1000 rpm in a
swing-bucket deRtiftigelpe fotiag Ay eéh gl 5 Hebi i s ehiairii stipémhataMt 8b )11 of
supernatant is femQued.roRysample.Aate and JeRsiereado adreshoyBoRm Sbrysipiate. Cell
viability is measured using Celltiter-glo kit. By measuring cell viability, a given compound's effects on
TNFa secretiof-éanldiéterteimeivhe s @ﬁéﬁ%’é&%‘:ﬁﬂ@%ﬁéﬁ@f@f@éﬁ?@r 0@ iffHbition of
inflammatory signaling, Add, 100:pl i LRl 0,10 reagenytagachwedQf g.eellculiyre plate and
afterwards measure the luminescence signal (CPS) of the plate Using the Victor 5 plate reader (0.3
second read: 66 %etoRdplate SHERIE %r?%?"t%}ffead). 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 EL1SA. Follow
Invitrogen/Biosource manufacture's protocol for the mouse TNFa EL1SA. Chromogcn 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 secondlwell 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)




(Average OD 450 nm LPS stimulated vehicle controls) - (Average OD 450 nm unstimulatcd vehicle
controls) 04811For each test compound, INF secretion percent of control can be plotted as a function
of compound concentration using a four parameter dose-response curve fit equation (ALFIT Model #
205): fit = (A-i-((B-A )/(1+((CIx )"D)))) inv = (CA (((B-A)dy-A))-1)A( 1/D ) )) res = (y-fit) [0482]For
compounds which cause greater than 50% inhibition of INFa secretion, determine the
IC50(concentragigirgfecompound which causes 50% inhibition of INFa 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 5&9gre 2. [04831As seen in Figure 2, salicylate alone, fatty acid alone,
and the simple comg%{ion of s |cylatéép_ah’d*f5{\ft§%8id administered tegether da'ﬁ%t appreciably inhibit
the production of INFa. Imgor#rastithe fatty aéiéiﬁacctylap%@ i i

%@i@@hibiﬁ the
production of INFa. This d strates th%; thg1 J:atty acid acctylated(i)sali latg is the species
responsible for the inhibition of INFa produc?t?on and not either of the individual®®dmponents alone or in
simple combination. [04841&8ample table showing the data obtagped by using additional Compounds

of the Invention in the procedure described above in Example 6 is shown&gncCTable |, below: Table |

Compound , iNumber' FSecrection, 1050 uM OH
O%\H,(m
=,
c
e g E OH
e /\v

N O

VI e

s cce OH

wherein r and s are as defined for Formula [

[0468] Isocyanide WW can be condensed with an mono amino-masked

ethylenediamine 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, ef
al. Protecting Groups in Organic Chemistry. 4% ed. Wiley & Sons, Hoboken, NJ
{2007}, See, e.g., Chapter 5, therein.
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69.2 Ill-1 145.6 1c-1 NT 1c-10 15.0 ,5ASA > 100 1lc-11 NT i DHA >100 111-6
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wherein r and s are as defined for Formula 1L

[6469] Compound TT can be esterified in the presence of acid catalyst and a
suitable protecting alcohol such as, e.gz., methanol, followed by coupling to an
activated amino acid to give compound DDD. Condensation of the amino
compound DDD with a fatty acid chionde of Formula G affords compounds of
Formula EEE. The ester may be deprotected using methods disclosed m Greene, er
al. Protecting Groups in Organic Chemistry. 4" ed. Wiley & Sons, Hoboken, NJ
(2007). See, e.g., Chapter 3, therein.

7. EXAMPLES

{0470} The disclosure is further illustrated by the following examples, which are
not to be construed as Hmiting this disclosure in scope or spirit to the specific
procedures herein described. It 1s 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 1s to be further understood that resort may be had to various
other embodiments, modifications, and equivalents thereof which may suggest
themselves w those skilled in the art without departing from the spint of the present

disclosure and/or scope of the appended claims.
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65.3 74.4% Inhibition at 6.2 uM Example 7: In vivo effects of Compounds of the Invention in an
LPS-challenge TNFa mouse model 104851To measure the effects of compounds on TNFa, secretion
in vivo, Male Swiss Webster mice (n=10 animals per group) are dosed by oral gavaae with each test
compound. All compounds are formulated in an aqueous solution of 0.5% carboxymethylccllulose and
0.05% TWEEN-80 (Vehicle). One hour after compound dosing, animals are treated with 0.2 mg/kg
LPS (lipopolysBgahasidd). mriatrapeniateat(tR) sngndiondN\ineiy miviitasmmieitfoehalenge, mice are
anesthetized andibledihaaseiacipnciiiginio serum separator tubes (with sodium heparin). Bleeds
are allowed to clot at room temperature for 2 hours, and tubes arc then spun for 20 minutes at 2000xg.
Scrum is harvé8ted fromfuhes:{§60e150 tiepedr anyimal) and:froz Enapsw0@:. diNkalserumolevels are
measured using commercially ayallable INF A ELISAK(LS, (40,50,05sin0 8 2talled itesy). A sample
graph showing the 4t obtaine y using some o {ﬂe"c%mpoﬁnd% 61 the Invention in the procedure
described aboveiiy ExamgledZsisshownlintEigure: 3/ ExXaraple e Effécts:0f Compdiandd6f the Invention
on NFKB Levels | 4.7 s,[0486]1RAW 264.7 cells tra ted with an NFKB-driven
ei? {)})I? él -29 M%lcg@ V!\}Z%}fﬁ?gti % ./&eﬁ%}.ce ) dzi eir “%%r{§%%?§l\€§?§%%néfﬁﬁ axc

luciferase repdrter aré plated in are treated wit anorls or test
compounds fop@rtiours! Asa Qositivd cantlelbiominhibiticn ohiNgEKB Slgoalifty, Swells are treated with
10 uM dexameihasene, Gells are hen ghallenaed.yith 200, AaymE, LS for. 3 s in e presence of
test compounds. A Subget o wellls%g’eatlecfm ‘Vehicle s oufg r&main unstimulated with TIE’S to
determine the flobhsighalhofititel dssay. MEKR-trived kibiferdSecactivitys is deatetopedisi addition of
BriteLite luciferasg kit (Perkin-Elmer). and ured using a Vietor V plate.reader. NEKB activity
(ucerase aciits) F ES obhe R ATCAA DEPr G et B AR BT o NERS
Response). AlantayBfilekwas (8 ed 4d thenitarycellfwiability to ensure that inhibition of luciferase signal

cdifional ConbbUAds o e IR R R e s s A 2 5 o shown
Table 2. belownikabiet2d access to the fish meal-free diet (control group) or fish meal-free diet
supplemented with 5% EPA (wt/wt) (EP A-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 nonmetaliic feeder to prevent oxidization of fatty acids.
At the end of the experiments, mice are euthanized 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, er al., Endocrinology, 146: 3481-34%9, 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/l 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 msulin tolerance tests, insulin (2.0 Ulkg) s injecte



Compound Number NH:8 Inhibitory ketiviry. IC,0 ,uM1 la-1-111-1 3, lc-1-1c-10

intraperitoneally after an overnight fast. Cholesterol, trighyceride, long-chain FFA,

and ALT concentrations are measured 1n sera from fasting Zucker fa/fa rats.

Example 3: Effects of Compounds of the Invention on insulin signaling in 3T3-
L1 adipocytes

[0474] 3T3-L1 adipocytes are serum starved for 16 hours and treated or not
treated with 5 mM aspirin for 2 hours and either 6.0 nM mTNFa (20 min) or the
phosphatasen inhibitor calyculin A (Axxora, San Diego, USA) (at 2.0 nM for 30
min) as described in Yuan, M, er 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] FL-10 production in 3T3-L1 adipocytes is measured using a modification
of the method deseribed by Bradley er al, Obesizry (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
nM solution of compound. Starvation media is removed from cells and is replaced
by the 50 uM compound solution in DMEM or Vehicle (6.1% ethanol, 6.2% fatty
acid free BSA in DMEM with 0.1 mM pyruvate). Test compound or Vehicle 1s
meubated with cells for 48 hours. Subsequently, RNA 15 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 foid increase over 1L-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 1s shown in Figure 1.
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Example 5: Effects of Compounds of the Invention in Fao hepatoma cells

[0476] Fao cells are serum starved for 16 hours followed by 2-hour incubations
at 37°C with 5 mM - 25mM a Compound of the Invention according to the method
described in Yuan, M., ef af., Science, 293, 1673-1677, 2001. Cells are then
stimulated sequentially with 6.0 nM mTNFo for 20 min. and 10 nM insulin for 3
min. Cells are chilled and solubilized and proteins are then immunoprecipitated
with anti-IR and detected by Western blotting using anti-pY. Phosphorylation is

quantified by densitometry.

Example 6: TNFa Release Assay in RAW 264.7 Macrophages

10477} The purpose of this assay 18 to measure the ability of small molecules to
inhibit the secretion of TNFou in cultured macrophages stimulated with
lipopolysaccharide (LPS). Treatment of macrophages with LPS activates
inflammatory cytokine pathways primarily through the TLR4-NFxB signaling axis.
Compounds of the Invention inhibit the transcriptional activation of NFxB and thus
decrease the production and release of TNFo. Dexamethasone, a potent agonist of

the glucocorticoid receptor is used a positive control for mhibition 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 mi 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 gl
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 i growth media. Compounds are delivered to media from 1000X

stocks in 100% DMSO (e.g. for a 10 pM final concentration of test compound,

3
Lh
~I
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deliver 2 pl of 10 mM test compound to 2 mi of media). At least 150 ulof IX
compound in media is added to 96 well sample plate. Note: the perimeter wells of
the 66 well plate are not used to averd edge cffects. Twelve sample wells are
prepared with media plus 0.1% DMSO (these samples will serve as the vehicle
controls; LPS-stimulated and non-stimulated. 10 uM dexamethasone 1s used as a
positive control). Culture plates are then returned to the growth incubator for 2
hours. Cells are sumulated afterwards by adding 25 ul 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 retumed to growth incubator for 3 hours. Afterwards, 100 pl
of media supernatant 1s removed and transferred to a 96 well v-bottom sample plate.
The media supernatant plate is centrifuged for 3 minutes at 1000 rpm in a swing-
bucket centrifuge, pelieting any celiular 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
vizbility, 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 Celititer-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
sceretion percent of control. The following formula is used to determine the TINFa

secretion percent of control:

100 X (0D 456 nm Sample X ) — {Averase OD 450 nm unstimulated vehicle

controls)

258



16-17++1s 19 20 21 224 H_

{Average OD 450 nm LPS stimulated vehicle controis) - (Average OD 450 nm

unstimulated vehicle controls)

[6481] For each test compound, TNFa secretion percent of control can be
plotted as a function of compound concentration using a four parameter dose-

response curve fit equation (XLFIT Model # 2035):

fit = (AH((B-A)(1+((C/x)"D)))
mv = (C/((((B-A)(y-AN-1)(1/D)))
res = (y-fit)

[6482] For compounds which cause greater than 50% inhibition of TNFo
secretion, determine the 1Cse (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 n 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

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 1s

shown in Table I, below:
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23 -/4 5-ASA _DMA _ DI-TA--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. Compounds [04881The 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

Tabie ]
Cﬁg&‘;‘g}:d TNF  Secrection, 1C., uM
fa-1 69.2
-1 145 6
je-1 NT
Te-10 15.0
SASA >100
Te-11 NT
DHA >100
111-6 65.3
I-1 24 49, Inhibition at 6.2 uM

Example 7: In vivo effects of Compounds of the Invention in an LPS-challenge
TNFa mouse model

{0485] To measure the effects of compounds on TNFo. 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%
carboxvmethyicellulose 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 1s harvested from tubes (100-150 pl per
animal) and frozen at -70°C. TNFq 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 1s shown in Figure 3.

Example 8: Effects of Compounds of the Invention on NFxB Levels in RAW
264.7 Macrophages

[6486] RAW 2064.7 cells transfected with an NFxB-dnven luctferase reporter are
plated in 96 well plates. Cells are treated with Vehicle (0.1% cthanol) 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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the Compounds of the Invention and, as such, are suitable for use in the methods and compositions
described above. Example 9: Preparation of 2- 4 71.102.136Z2.19Z -docosa-4.7,10,13,16,19- hexaeno,
lox.t ibenzoic acid (1 (0001)2 CO2H CO2H OH Et3N DICH20H2C1 104891To a mixture of DHA
(6.0 g, 18.3 mmol) in dichlorocthanc (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+(GaslePgeltow liquid i thamixttce of salicylicpaicd(3 A 81ds2ile4 wrmoh«nei NEt3 (3.80
mL, 27.5 mmol) in dichloroethane (35 mL) at 0C was slowly added the DHA-CI in dichlorgethane (35
). The reaciUNRERS HE QLB TP TR SRR Y AR BT B MECUREF b er MuSOA.
filtered and congenratedpndesreduced pressurevihe aude-materabwas purifipddpyisilica
chromatography (PE-EtOAc , 19:1) to afford 2-(docosa-4, 7, 10, 13, 16, 19- hexaenoyloxy)bcnzoic acid
(5.83 g, 71%) BEANg KeNBH oIl Mass) cark mistedr for ©rma 3604 = 8 s adtind [WEHI = 447.7.
Example 10: Preparation @fastdd 4104134 16941d0cosachdrt0il3d & 2:hicle wells
hexaenamido-2-hydroxybenzoic acid {111-1) 263

treated with LPS (% NFxB Response). AlamarBlue was used to monttor cell

viability to ensure that inhibition of luciferase signal was not a result of compound

cytotoxicity.

{6487] 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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104901To a solution of saturated HO. in CH3OH (20 mL) at RT was slowly added
5-amino-2-hydroxybenzoic acid (2 g, 13.06 mmol). The resulting mixture was stirred at (RT, 16 h) and
then heated (reflux, 24 h). The mixture was cooled and the solvent was removed under reduced

pressure. The residue was diluted with EtOAe (50 mL) and washed with

saturated aqueous NaHCO3.

The organic solution was dried over MaSO4, filtered, concentrated under reduced pressure to afford

methyl 5-amino-2-hydroxybenzoate as a pale yell
C81-19NO3 = 167.16; found: [MH-Hr = 168.2. [04

v solid (1.72 a, 78.5%). Mass calculated for
~a mixture of methyl

5-amino-2-hydroxybenzoate (52.9 mtr;-0-317mmot), DHA(106-mg-0-36
0.61 mmol) in C1-I3CN (2 mL) was AdoRPEAT
4.5 h). The solvent was removed under ¥8dticed

(45,20 mL) The combined organic layeriads wa

gressurel@ndite residy
shed with IN-ag. HO, wa

UNI®RB higj 200260 mmol).

5 mmol) and Et3N (61.7mg
The mixture was stirred (RT,
Ie was extracted with EtOAc
ter, 5% NaHCO3, water, and

dried over MgSO4. The solvent was rermigvied under reduced-pressure.

The crude product was purified

by silica chromatoa-raphy (EtOAc ::PE , 1310 to 2:3) to afford-methyl 5-d

bcosa-4, 7, 10, 13, 16,

19-hexaenamido-2- hydroxybenzoatc (3).as a light yellow oIl (T04.5 Mg,

72.1%). Mass calculated for

C301-1.39N04 = 477.63; found: [M 04921A IIIIXLUIE of met

. c- .
19-hexaenamido-2- hydroxybenzoate-t \Xl ; G 2 rmeR-in2N- NaOH 5
stirred (50 C, 24 h). The mixture was codlett-and-acidified-to"pH-1 with 2

1yl 5-docosa-4, 7, 10, 13, 16,
L) and CH3O0OH (2.5 mL) was
2N aq. FICI, then extracted with

EtOAC (3 X 10 ml_)_ The organic |ay r \AI,I-IH \ﬁmqhnr‘l with hrln?rdrlpd over.

MaSO4, filtered and

concentrated under reduced pressure THe residue was puﬁfréd by silic

chromatography

(CH3C12-Et0Ac ,20:I to 1: afford 5tdocosh-4, 7,110, 13, 16;-19-hexaena

nudo-2-hydroxybenzoic acid

as a white solid (90.4 mg, yield: 90%6). M#Bs calculated for €29H37N04

- 463.61: found: [M+Hr =

464.3. Example 11: Preparation of 3-(44,¥2,10£,137,16Z,19Z)-docosa-

4,7,10,13,16,19-

hexaenamidopropyl 2-acetox:)benniate (jg-I) 104931To g.mixture of

-aminopropan-1-ol (5.0 g, 67

C was added Cbz-Cl (14.8 c,

nd (500 rriL) were added, and
{ concentrated under reduced

1)10 afford benzyl
1 solution of 2-acetoxybenzoic

mmol Na2CO3 (8.8 g, 83 mmol) in THF (&0 mL) and 1= lzugdu ml_) at
87 mmol). The reaction mixture was-stirregH(RT;-+)—Wate ﬁuu mt)-&
the layers were separated. The organiclayerwas-dried ove.ﬁ MuSet-and
pressure. The residue was purified i ymatography (PE.EA, 5.
3-hydroxypropylcarbamate as a white solffl (12.6 g, 90.5%).-104941To 4
acid (2.0 u, 11.1 mmol) and 17 e
18
i9 -
20
21 -
22 s
23
24 -+
5-ASA
DHA
DHA +SA
SA

— 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.
Compounds

[0488]

™

further embodiments of the Compounds of the Invention. Itis

understood that any embodiments listed in the Ex
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triethylamine (1.8 mL. 11,1 mmol) in CH2C12 (40 mL) at OC was slowly added CICO2Et (1.1 mL, 167
mmol). The reaction mixture was stirred (0C. 2 h) and filtered. The filtrate was added to a solution of
benzyl 3-hydroxypropylcarbamate (2.1 g, 10.0 mmol) and ntiethylamine (15 rnL) in C1-12C12(40 mL).
The reaction mixture was stirred (RT, 4 h) and quenched with H20 (50 mL). The organic layer was
washed with 1 M HC1, saturated Na2CO3 (30 mL) and H20 (50 mL). The organic solution was dried
over MuS0.1 ang-conegntiated undenvestusedraressure Thestesislugavassaurifiedbnsiicand
chromatography, ( PE-EtOAc, 5:1)10 afford 3- (benzyloxycarbonylamino)propyl 2-acetoxybenzoatc (2.0
g, 54%) as a coiBHBES BATMESEERL GRREE for C20H21N0O64= 371.38; found: [M=FIF = 372.3.
104951A mixture of 3-(bcnzyloxycarbonylamino)propyl 2-acetoxybenzoate (2.0 g, 5.4 m ol), 10% Pd/C
(029) and CHAQRT LI IS et B2 SPespls (B, 600 The [ s lered
and concentratg }%@ §r feiq% Zgggi%y(%egt )y afford a coloriéss ol ffica lon’by silica
chromatography aftor e‘dﬁ =‘aminopropyl 2-acctoxybenzoate as a colorless oil, Mass calculated for
C121-115N0) =- 23725; found: [IM-EHr = 238.3. [04961T0 a Solgti ndgfzpl-lA (500 mg. 1.52 mmol) in
CICH2C112C] (184mL) and one drop of DMF at 0C \vvasOsEIOWIy d oxalyl chloride (0.3 mL, 3.42
mmol ). The rquﬁau\rpﬂiﬁyﬂ_r@vyggirmw h) Ay 8¥centratediunder reduced pressure. The
residue was treated with toluene (5 rriL) and the salyent %gem@@%@@@a@%
obtain the DHA acid chloride as a yellow liquid. To asollution of 3-aminopropyl 2-acetoxybenzoate
(360 mg, 1.52 mmol) and NEt3(0.36 g, 3.56 mmol) in CICH!CH)C11 (10 mL) at 0C was added a
solution of DHA-acid chloride in CLICH1CH2C1. Th €aC @ Jmixture was stirred (0 C, 2 h, then
waimed to RT, 12 h). Purification by silica chromatography afforded 3-docosa-4, 7, 10, 13, 16. 19-
hexaenamidopropyl 2-acetoxybenzoate. Mass calculated for C34F145N05 = 547.72, found: [M-rFIT =
548.3. pie 12: Preparation of

N-(2-(4Z,7Z,10/438%, 16 Z[x9Zjrtiacosad 7110, 3016 19-hexash amickdethybi2ahy (hoxybenzamide

(e icoubh eTIEmeIetne (L 5 Tl gm0 )
3.0m1 )was addedtimtiha-blue tapaierye{BW clpatransitiontispdsiathievdeded beesaltdian was diluted
it iarc (8 SRS BUTEG, o e TS s pdded e potnarche Ol 28,
maintain the patewdllandgiéen eolordt. the. indicalpinAfidritt@cthane (35 mLY at 0 °C was

siowly added the DHA-CI in dichloroethane (35 mL). The reaction mixture was

stirred (RT, 16h), washed with 1N HC! and brine, dried over MgSO4 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 yvellow oil. Mass calculated for

CooHs0s = 448 .39, found: [M-H] =4477.

Example 10: Preparation of 5-(47.,72,10Z2,13Z,16Z,197)-docosa-4,7,10,13,16,19-
hexaenamido-2-hvdroxybenzoic acid (YX1-1})

COshe
COLH COLCH, woL L2
NH
NH, MeOH N, HATU 5 B _ _
COH
1) 2N NaOH TN
|
23 2N HCI NH
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additions are complete the mixture was stirred (RT, 1 h) and concentrated at low temperature under
vacuum to removed the volatiles. The residue was shaken with water (20 mL) and filtered. The filtrate
was then washed with toluene (3350mL), basificd with excess 40% aqueous NaOf-1 and extracted with
toluene (3 <50mL The organic layer was washed with brine (50 mL ), dried over Na2S03 and
evaporated to give benzyl 2-aminoethylcarbamate as an oil (1.65 g. 51ass calculated for CLOH14N203

=194.23; f : IM-H]Th,= 193,3..104 i [ -ami thys ! nate (1.65 g, 8.5
ound, %_gg gﬁx@_gwm%’ O?é&gﬁ% Nidyee ei@ssgz A2 l)ﬂ}'@?ﬁﬂ%@t‘?&\m e(165g

mmol), imidazolc mmol), salicylic acid (1.73 g, mol) in ethyl acetate (30 mL) was
added a soluticrldfdCE {1075 lyy b pimoinsidyLacetaed (Bonml.). Thee anikiaeewag:stifled (RT, 16
h) and filtered. The solution was centrated,undar te e SSHL . the, ¢ roduct was
plried by siich igAtagl iy (COREBE LA e ford Beriy U 1 RIOEE
2-(2-hydroxybemhzamido)cttayloaroaniate dis sedihitd soliduit.84hy, ©6%)c Massi balsutatéd for
C17H15N204=,314.34: found; [WE| = 315 2, [0499]A,mixture.af bepzyl T+ g
2-(2-hydroxybeﬁgf]?‘nglgf){;e[{ﬁjy?ga9b%1f&ﬁg'i\?e&a%}g%%%d%%%?%%ﬁgIg?é (g b 1%%%%%1?\/%61&]%0 mL) was
stirred under a w2 dtmosphedgd6:h) Tmedmisterewasdfitstad ahysbpesmrated iindgér reduced
pressure. The cryde product wa ifiad ilic romatggrar tOAC-MeQbi-NHAQH (5:1:0.01) to
mcg}%l )Etﬁ)%/é a4 %xﬁ%ﬁé’og{g R g%é%ﬁggr%}%g% (?6 M@QW\”@QL"

afford N-2-(aminoethy roxybcnz easaw C 5%). Mass calculated for
COI-112N202 =1180}26 fou AHWER T 48162 [q0s00j M &l mixtleé - of
N-2-(aminoethy1)2-hydroxybenzamide (58 mg, 0.32mmol). DNA (100mg, 0.3mmo|§ and Et3N (0.1m1,
0.7mmol) in CHB8¢NI(2 mfg)awais e aimy {1rsimey 20 3fmol s tixtPeial ddifed (RT. 24 h)
and concentrated unde; iedyged,prassytenFhe residiewas realed yrith Rine, (s and extracted
with EtOAc (3'30 mL). The combined organic layers were washed with 1M HC1, brine, 5% NaHCO3
and brine. The wiganis séfisionivds didoneidt MEsomnd Bemrsehiratdasuhdsdrdtdlictd pressure. The

crude product was puifiady silica chramatogiapy (EQAERE dilk9sfardNs2adoaosard, 7, 10.
13, 16, 19-hcxacnamidoethyl)-2-hydroxybenzamidc {94 mg, 64%) as light yellow oil. Mass calculated

for C31H42N2G3@490.6¥) folhd! [msomaliasdorenni karapleat 3vbeparihionior. HCL
(42172’102313%11%;%%%}?}}?{6@%“?3%@1’, and dried over MgSO.. The solvent was removed under
hydroxyberlzoyl)plpera2|n-l-yOdocosa—4,7,10,13,16,19-%exaen-1_-pne (Ic-11) [050(1(;{10 a mixture of
ten -butylpiperazitsadpitsexsaatEhOBIdg, BOB FHitrasyuDiA by glsosmms @i dNg 61 g 6.1
mmol) in CH3CN:£20, g} yvas addess AT 508 0392 M) Thesmistyee was atiged (RT, 16 h).

The solvent was removed under reduced pressure and the residue was extracted with EtOAc (4830
mt.). The combydesrganie ks Erbaverbaasrieerstitdedivenzwith Il addesusiacateddesr, 5%
NaHCO3 and water, apsl drieth ouer, Mg SE4- hie-seiyent 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, ifyob3, 16A19+:hexasnepipiperazine--aamorylete d. 5odx S9%has & colorless oil. Mass
calculated for C311-148N203= 496.72; found; [M+H] = 497.6. 10502iTo a mixture_of ten -butyl
4-docosa-4, 7, Beireaya2peteHEx ke by BIFSAZneN-Natd e (308 §HE Mo imEHY#12 (20 nth)

at 0C was addeg,CR3EORH A7 ML 192 mmeb. The mbiturensalulinhayas stiredi{d 1N2dy) and then 10%
NanC01 was added to adjust p1-1=10. The mixture was extracted with CH3C13 (3 x 30 mL). The

combined orgahl€ laisrseiEretedindlove e S0% | fiteked LricCsHESnHTRY tEd FeliEdd pressure.

The crude prodyghwasiQusiigd\pyssilica ehromatoeraphi- kel 3ede: redddeipraQik) torafford
1-(piperazin-I-yl)clocosa-4, 7, 10, 13, 16, 19-hexaen-1-one§(1.17 g 97'5%)’788 a colorlt%ss oil. Mass

calculated for rPBHIRPGRTE B Totinge PO PL2RYE! Hpgd:7E10AC, 201 10 1)

afford 5-docosa-4, 7, 10, 13, 16, 19-hexaenamido-2-hydroxybenzoic acid as a white
solid (90.4 mg, vield: 90%). Mass calculated for CaHz-NO; = 463.61: found:
[M+H] =464 3.
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105031To a mixture of 1-(piperazin-1-yHdocosa-4, 7, 10, 13, 16, 19-hexacn-1- one (1.17 g, 2.95
mmol), salicylic acid (0.61 u 4.43 mmol) and Et3N (0.89 2 .8.85 mmo1) in CiliCN (10 mL) was added
HATU (1.68 u .4.43 mmol). The mixture was stirred (RI, 16 h). The solvent was removed under
reduced pressure and the residue was extracted with EtOAc (4/50 mL). The combined organic layers
were washed successively with IN aqueous HCI. water, 5% NaHCO3 and water, and dried over
MgSO4. The selygnipiapircPropethidd e BUECT IeZSIAE, RWifeajidoekthe, TILEHeRIG0Gt by
prep-F1PLC affardret dntfiddaydnoxyhenseyipipaiazin-liypdocosa-4, 7, 10, 13, 16, 19-hcxacn-l-one
(300 mu, 19.6%) as a light yellow oil. Mass calculated for C311-144N203 = 516.71; found: [M+H]

517.6. Example 14: Preparation of @

5-(2-(42,72,102,132,16Z,19Z)-docosa4,7,10,13,16,19-hexaen 04<methylpentanamido)-2-hydroxy

benzoic acid (111-6) 105041A mixture of 2-(benzyloxyearbonylamirp)-4-methylpentanoic acid Mg, 3.8
ag e

mmol), methyl 5-aming=2-hydroX§/5éhzoate (O.(ng,{QQQ;g}mol) and*Et3N (0.78. 9 ) were
dissolved in CH&W )] arW(lBﬁ% g, 3.98immol)y was added. f@n ixture was stirred (RT,
16 h). The solvent as removed under’ reduced pressure. Brine (86%Fvas added 1o the resulting
residue, and the mixture was extracted with EtOAc (3 x 50 mL). The combined orgdpic layers were
washed successively with 2N ag. 1IC1 (3 x50 mL), brine (50m(|).),NaHC03(50 mL,3), brine (50 mL),
dried over MuSO4, filtgted, and concentrated under reduced pliessure. The crude material was
purified by silica chrmﬁatograon?é%%% mh@% N
5-(2-(benzyloxycarhRYiamino)=2-rethytpentanamido)-2-hydroxybenz8até a ' 1d0.8FQg,~
51.8%). [0505]The mixture of 5-(2<(Benzyloxycarbonylamino)-4-ifitthylpentana do 2-hydroxybenzoate
(0.81 g, 1.9 mmol) and 0.1g Pd/C in MeOH (15 mL) was stirred under EH (RT, 16 h). The mixture was
filtered and the filtrate was concentrated under reduced pressure. The crude product was purified by

silica chromato y ( HI/ 0,10;5% d.n - ing:4 2,00 (8, 3
%r M?dg gZRbngc 05‘93 rﬁ)i}x\%%rl%ggﬁ }%?ggé}g%’(gggw%’%d”c OF (é\e@dgf,o E;

methylpentana ido -2-hy ylcnzoale asa solid . Mass calculat
C14H20N,04 =280!32 Tduhd+ivH]exd 2RI 1195061 Fo & Sotationdidiathyll (14.8 g, 87

5-(2-amino-4-mefhyipepianamidg)-¢; Aydrazynenzoale 89 ma«0.30 pmely PEG :49mg, 0.30mmol).

Et,N (0.1m1 0.7Immol) in C1-I3CN (2 mL) was added HATIi (114mg, 0.30mmol). The mixture was
stirred (RT. 16 tHP&milthe sslvddtdvasdemovedsuneisr seruded. pldssuginThigyesidiiedviad diluted with

brine (20 mL) ( eni aetate (50 . Lhe.combiped organic, 1S washed with
I e omL B e e N o

concentrated usidier rbduseth prassufEEThe, Srides pideiictbwrsy pémifiddohy ritical ehkemategraphy

(EtOAC/DCM, 0,tQ,10% )J}%@ﬁf@@(n@é@ék§-(2-docosa-4, 7,10, 13, 16, 19-
hexaenamido-4-me'th3%péntaﬁam;i’d'o)i2-hydroxybenzoate as light yellow oil. (155mg, 87%). Mass

calculated for GRedip3N205 £ 29079 feund. isildh 70p94:Rs (9907170 Arselytionpf methyl
5-(2-docosa-4. 7, 10, 13, 16, 19-hexaenamido-4- metr%ylpentanamldo)-z-hydroxybenzoate (155mg,

0.26mmol) in MESRy a9 Vasrabdel DImeaoH (B rhl) (4the hiigtdelnass iardda@ddrgo C, 16 h).

and then coolegiiodR s M HE Was adred drapvdse ionadivaleRlal stheaminture yyas ghen extracted
by EA (3 x 20mL). The combined organic layers were washed with brine, dried over Mg:S(1)4 and

concentrated ufitiererediiee dresstire atfrd dpLrieo Broemef Wy P drifisd By BIRGA eateriityraphy
(MeOHYDCM, ﬁ%%’@d% affardhofa-(3:008988:4 (5 2813 A8,C1, (40 mL). The reaction
19-hexaenamido-4-methylpentanamido)-2-hydroxybenzoic acid as Iff,ht yellow oil (92mg, 61 0/) . Mass
calculated for CPB1UE PEN205 eBHE] 7#; Fogitguenched with H,O (50 mL). The organic layer

was washed with 1 M HCl, saturated Na;CO; (30 mL) and HoO (30 mbL). The

organic solution was dried over MgSO, and concentrated under reduced pressure.

The residue was purified by silica chromatography, { PE-EtOAc, 5:1) to afford 3-

(benzyloxycarbonviaminoypropyl 2-acetoxybenzoate (2.8 g, 54%) as a colorless oil.

Mass calculated for CyeHyNO64 = 371,38, found: [M+H] = 3723

[0495] A mixture of 3-(benzyloxycarbonylamino)propy! 2-acetoxybenzoate (2.0

g, 3.4 mmol), 10% Pd/C (0.2 g} and CH:OH (50 mL.} was stirred under a Hy
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= 577.3. Example 15: Preparation of ethyl
2-(2-(41,72,104137,162,197)-docosa4,7,10,13,16,19-hexaenamido-4-methylpentanoyloxy)benzoate
(1-1) [050812-Amino-4-methylpentanoic acid (5.0g 38.2mmol) was slowly added to sat. 1-1C1/MeOH
(50 mL). The mixture was stirred (RI. 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 p1-1=7. T ixture was then extracted with DCM (3 x 50 mL), the combined organic
layers were driéigng\‘/ggpfl’\ﬁ% 4,&)(%%'0;?;1%5{36%% et el %E%%&ﬁ)}rdgg%rcén?&ag of ér%rert%ylf%%
amino-4-methyipentarcateasdecolioress diduitl (539196 %) sMassicatoelateshfor CitHd&ND2= 145.20;
found: [MH-1-1]' = 145.9. The product was used in next step without further purification,, 105091To a
solution of meth§T S NRE A R R SE AR e U TG 116 MO “EA RS e 1 B Srol, EXON
(0.42 mL, 3 mmal).its CEL@NN2ANL) 28R was added HATT] (570 mg. 1.5 mmol ). The mixture was
stirred (RT, 16h) and the solvent was removed under reduced pressure. The residue was diluted with
brine and extraié#iolith Bt@AcoTiieroedaHicldyes was Wwashedobith CMH1CH G0 kil lbrigrel (50 mL),
5% NaHCO:. (50 mL). and.hrine. L). The organic,solutis as.dri erMgSsai concentrated
under reduced %i}{ésf!gé}rje{? Tﬁg}(ﬁé e(g:%%jqu%{tg)yvg’sggg ﬁﬂ ed %ﬁg ﬁc%ngl% r@r’g a%%ri%%?%@gc :PE, 0-25%)
to afford methyl 2e doctise-4)i 7utOwes st 6ed R xabnanmidonamethyl podtanodteqdBts;85% ) as a
light yellow oil. Ma lculated for C2OHASNO3 = 455,67 .faund: Im+Hy = 486 .2..[05101To a solution
of methyl 2-doc&%a%§%lﬁo,d33,élg,g:w-t:jeégecn 064- m)et ylpentanoate (lélrg) mg, 1.34 mmol) in MeOH
(15 mL) was addéac2d\hiiia@tl t(86bmmixn) (Trhigdaetidnchixtdrespwas deaddi (3O Cl a8 )l wovled (RT),
and acidiied wif12 M 440.0.pbizL. Thomixtute was exiracied wilh EIAG(3 10 ml sFhe combined
: stied with b d con der.

organic layers were washe rine, dried over MeSO4, an entrated underteduced pressure.
The crude produstaiine gufified By dilita ehromatégraptddeiie @HDO M DHO9%) 1 dffordl2-docosa-4,

7, 10, 13, 16, 19- i - e i id. ,:39% lj I lid, Mass
calculated for 6%8 ?2@3%(%%2 ﬁl%%é%%nﬁg?&%ﬁﬁgdﬁ%%& @Oﬁfﬁ%ﬁiﬁgﬁ%g 2- '6c%sa-4, 7,
10, 13, 16, 19-hex&emeimidomsmethylpentanoigradiy (B0ndgd 0-teamndl) 7and.ethyl 2-hfdroxybenzoate
(19 mg_ 0.11 mmol) in HE (1.1.Q.! at-10C v , g, 9,32 mmol) and
DMAP (1 mg).r%r e %ﬁ{&‘{%%%v%g’gﬁfﬁé‘é‘ ?Iﬁll%%g%?c “filteha;%g %ﬁ%ﬁé%%%ﬁ%%ﬁ%%ﬁ ér rgﬁlﬁﬁé'd pressure.
The crude prodecrasipukiied bjtslica chromatography (EtOAc-PE , 0-20%) to afford ethyl
2-(2-docosa-4, 7, 10. 13, 16, 19-hcxaenamido-4-methylpentanoyloxy)benzoate (40 mg, 67%) as
colorless oil. Mass calculated for C7H5INO5 = 589.80; found: [1\47-H| = 590.4. Example 16:

Preparation of ?MW?%?E@?&%Z’Q%NQC&%X% 16%:3 e - e4detisriax? Yethyl

2-acetoxybenzdstd o) -1 6:19-hexaenamidoethyl)-2-hydroxybénzimide (fe-10)

COH

o
H H
Chz-Ci 4 N.
TRV TV Necbz OH @fk%/\/ Coz
DCC OH
O .
Ho N/\/N 2 ~ | OHH
. B HATU S N ~NH
Pd/C OH D o

H1497] Ethylenediamine {1.0 g, 16.7 mmol) 1s dissoived in water (3.0 mL)
containing bromoaresal green as an indicator. Methane sulfonic acid (2.8 g, 31
mmol) in water { 3.0ml jwas added until a blue to pale yellow color transition 1s just
achieved. The solution was diluted with ethanol (8.0 mL) and vigorously stirred.
To the mixture was added the solution of Cbz-C1 (2.8 g, 16.7 mmol) in
dimethoxyethane {4 mL) and 30% w/v agueous AcOK (10 mL)at 20°C

simultancously to maintain the pale vellow-green color of the indicator. After the
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00 [0512]To a solution of compound 2-acetoxybenzo c acid(1.0 g, 5.5 mmol) in THF (30 mL) was
added (COCI )2 (0.8 ml, 9.1 mmol) at OC. The mixture was heated (reflux, 1.5 h) and concentrated
under reduced pressure to afford 2- (chlorocarbonyl)phcnyl acetate. 105131To a mixture of
2,4,6-trimethy1-1.3,5-trioxane (245 mg, 1.85 mmol) and Na! (0.972 a, 6.48 mmol) in DCM (15 mL) was
added a solution of 2- (chlorocarbonyl)phenyl acetate in DC1V1 (5 mL, (rC). The resulting mixture was

allowed to stir (Rkii%6:R)arEhe Miixurewas filiratedsant-e@rentr atechunderspdueedaessure. The
crude was purified by silica chromatography (EtOAc-PE , 0- 10%) to afford 1-iodocthyl

2-acetoxybenzGHRE {0757 A694 18 L Tt ElEh B 1081 #1Td i Solittn GrORA 0 Y '8 0.3 mmol) in
CI-ECN (1 mL)was atsled K2Q03 (4L 4 e, 0 :2:mmel) felowed Ly BuddBe(96 5 mg:10)3 mmol). The
mixture was stirred (RT. 0.5 h) and cooled to 0C. To it was added 1-iodocthyl 2- acctoxybcnzoate (0.1
g. 0.3 mmol) arfd thE Mkl vias Sirtdq ravLs 4457 $HLTHnatird WhS fitered Wadht With brine and
concentrated umdenregices pressivesihewiude wasspuriiediby silica shremategraphy (PE:EtOAC.
20:1-15:1) to afford 1:2% cosa-4, 7, 10, 13, 16, 191gzxafenp%élo_xy)ethyl_ 2-acetoxybonzoate (85.3 ma,
53.3%) as a light {8t oif. RS RCRAIR TR B AR E 33806H! f O (RS HNaY 2857 2.
Example 17: Preparattensef 2;/dmko5-€9904.2Z;, ¥vd)dogmepega=-9153,15- trienamidobenzoic acid
(111-7) 0 H2N -"Th-"<ys'lOCH:

[0498] To a mixture of benzyl 2-aminocthylcarbamate (1.65 g, 8.5 mmot),

imidazole (0.38 g, 8.5 mmol), salicylic acid (1.73 g, &.5 mmol) in ethyl acetate (30
ml.) was added a solution of DCC {1.75 g, 8.5 mmol) in ethyl acetate (30 mL). The
mixture was stirred (R'T, 16 h) and filtered. The solution was concentrated under
reduced pressure and the crude product was purified by silica chromatography
(EtOAC:PE . 0-30%) to afford benzyt 2-(2-hydroxybenzamido)ethylcarbamate as a
white solid (1.84 g, 66%). Mass calculated for C7H1eN20O4 = 314.34; found:
[M+H]" = 3152,

[6499] 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 muxture was filtered and concentrated under reduced pressure. The
crude product was purified by silica chromatography (EtOAc-MeOH-NH;0H
{5:1:0.01) to afford N-2-(aminoethy!)2-hydroxybenzamide as a white powder (0.68
g, 65%). Mass calculated for CoH ;N,O, = 180.20; found: [M+H] = 181.2.

{0500 To a mixture of N-2-(aminoethyl)2-hydroxybenzamide (58 mg,
0.32mmo!}), DHA (100mg, 0.3mmol) and Et:N (0.1ml, 0.7mmol) in CH:CN (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 mbL)
and extracted with EtOAc {3%30 mL). The combined organic layers were washed
with 1M HCI, brine, 5% NaHCO: and brine. The organic solution was dried over
MgSQ, and concentrated under reduced pressure. The crude product was purified
by silica chromatography (EtOAc:PE, 1:1y 10 afford N-(2-docosa-4, 7, 10, 13, 16,
19-hexaenamidoethyl)-2-hydroxybenzamide (94 mg, 64%) as light yellow oil, Mass

calculated for Ty HeN2Os = 490.68; found: [M+HT =491.4,
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OH 1) EDCI OH 2) NaOH [05151To a solution 0f(9Z2.12Z.157)-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 N2 4 h) and then diluted with
methylene chloride (100 ) and washed successively with 3N HC1, sat sodium bicarbonate solution

and sat sodiu chlon e sol tion. The o lg% % ous magnesium sulfate,
filtered and co é?ff’?g %%tlc?(ﬂ' s.%éa ﬁ‘; z&% % Q%% 1To 'i] ide was added
2N NaOH (100§ G ?ﬂé BPEBE L & ediMiyd é’&‘? D and after 12

hours an additional ;Dﬂ\mg Na&ﬂ srgdded and Lhe«(eactlon stirred at 40 '6, (12 hours). The
reaction mixture;ywas coeled to.mom_temgeraﬁn@—'agq}ﬁ reetedwith ethyl
acetate (300 mL 1. The’organlgtpma@egms washed successively with water and sat sodium chloride,
dried over anhydrous maimesium sulfate, filtered and was concentrated to give the product
2-hydroxy-5-(9Z,12Z,15Z)-octadeca-9,12,15- trienamidobenzoie acid (1.5 grams, m{cﬂﬁﬁs

calculated for C25H35N04 = 443-55; found: [M-HI = 412 3. Example 18: Prepara (2-(4z, 72,
10z, 137, 16Z, 19Z):dpcosahy, 1013, t 0x)-N- nlelhwbenza.mjde (11)
Boc20PhCHO H2 NNHZ2 n CH20 H3CNHBoc HATU, EtzN, CHiCN

O
: VTV
OH\__, I}(\/'\

[0501] To a mixture of rert -butyipiperazine-1-carboxylate (0.57 g, 3.05 mmol),
DHA (1 g, 3.05 mmol) and Et:N {0.61 g ,6.1 mmol) in CH3CN (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 layvers were washed successively with IN agueous HCl,
water, 5% NaHCO; and water, and dred over MgSO,. 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 rert -buryl 4-docosa-4, 7, 10, 13, 16, 19-
hexaenovlpiperazine-1-carboxylate (1.5 g, 99%) as a colorless oil. Mass calculated

for C31H43N203 = 49672, found: [M"H]W = 497 6,

[G502] To a mixture of rerf -butyl 4-docosa-4, 7, 10, 13, 16, 19-
hexaenoylpiperazine-1-carboxylate (1.5 g, 3 mmol) in CH2Cl, (20 mL) at §°C was
added CF:CO,H (7 mL, 91 mmeol). 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 MgSQOy, filtered
and concentrated under reduced pressure. The crude product was purified by silica
chromatography (CH,Cly: CH3;0H, 20:1) to afford i-(piperazin-1-yljdocosa-4, 7, 10,
13, 16, 19-hexaen-1-one (1.17 g, 97.3%}) as a colorless oil. Mass calculated for
CogHaoNoO = 396.61; found: [M+H] = 3967 3982

Ga 2400
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[05171To a solution of ethylcnedtamine (20 mL, 0.28 mol) in CHC13 (300 mL) at OC was slowly added
a solution of Soc20 (6.2 g, 0.028 mol) in CHCI3 (150 mL). The mixture was allowed to warm to room
temperature. After 16 IL the solution was filtered and washed with brine (6x100 ml) and water (100 ml
). The organic solution was dried over IvlaSO4, filtered and concentrated under reduced pressure to
afford terr-butyl 2-aminoethylcarbamate (3.7 a, 78%) as a colorless oil. [05181To a solution often

-butyl 2-aminogifsdgarbamate 43x0.8: 4213(Hirealyihensaldebysla (2.36,0,3223 mmeh.apd MuSO4
(1.33 s) in 1,2-dieholoroethane (300,mL)ﬁ2ﬁr{1d Et3N ﬁB.lmL, 22.3 mmol) at RT was added

NaH13(Ac0)3. Thehidire’ wadetfed iRy it tifdH filferéd TRESBIHIOR waslvished Hith saturated
NaHCO3(200 mi)xéried overMgS04iand-coneentratad under sedused-pressure.~Theerugdg product
was purified by chromatography on silica gel, eluting with MeOHDCM (0-10%) to afford fegt-butyl
2-(benzylaminoj&tifiéarbalfiate (178 & 58y MECECAL AT O EEAIPPNS $2 L B8 5284 found:
[M+HI = 251.3..{Q3 k9l @dmixune ohtert-butyh2y(benzysminetbylearbamate(2:8 @added mmol) and
37% aqueous CLEO (1.0 m1 _, 11.2 mmol) in 1,2-dicholoroethane (35 mL) at RT was added
NaHB(AC0)3 (9GS HiBl) | FrRayrntt FE-wake&iirede (RSB 151 it A% wath L4k0/A¥88 aqueous
NaHCO-, (400 mhsnd exraciednvith EA(3¥S00nIL). rhhecenganicdayerwir diigdgves MU&O4 and

concentrated under reduced pressure to afford tert-butyl 2-(benzyl(methyl)amino)ethylearbamate
(1.38 g, 46.8%) " RIRFRY @BCHE)- 6 #25 ¢, bﬁ{-@ﬁydﬁ{w SSERIORPST S iy HPceTR) 2,48 (m,
2H, CH2), 2.2 (8p,3H, €4-1dhckdetS1 Ye 03882032004 mPduren ot d8abYIY! Mass calculated
2-(benzyl(methyl)amino)ethylcarbamate (1.20 g, 4.54 mmoal), 10% PdIC (0.90 g) and MeOH (60 ml)
was stirred undér g‘-ﬂl"-fiﬁ%%fib?ﬁﬁérgl(?or@ﬂﬁip YRT1116 h):°The mixture was filtered and concentrated
under reduced pressure. The crude material was purified by column chromatography on silica gel,
eluting with satyrated %h -_(dmeth lamino)ethylcarbamate
h

as a colorless gf %%é%’%@f%ﬂﬁ:@%fﬁ%?%ﬁ%’ n%’%%f %—E} m, 2H GH2). 2.49 (s,

3H. CH$). 1.49 ﬁL- , 0 a mixture of rert-buty )Arari;%%s}e{hzﬁ]cca%amate (0.348 g,
2 mmol), 2-hyd§0xy nzoyl chloride (0.276 g, 2 mmol) and imidazole (0.136 g, 2 mmol) in ethyl

acetate (8 mL) at 0C was slowly added,arsolution 01; DCC (0.429. 2 mmol) in etWE%c tatecga mL).
The mixture was stirred (RT, 16}, fikered and concefitréfad yibler reduced presstre.” rude
3

material was purified by ¢hromato y,Qn silica gel, eIu ith ethyl acetate/petrol ther
(20-50%) to affesddqn- utf/l 2-(2-hydroxy-’N-methylbe{)za hich . asa
colorless oil. IHNMR (C 3): 67.5,4m, 2H, CH), 7@9@? CH), 6.81(d; IH, CH), 3:7%m, 2H, C1-12),

3.48 (m, 21-1, CH2), 3.2 (m} 3H, CH3), 1.5 (s, BMHEEL3). 0522]To a solutioni'retr-bufyl
2-(2-hydroxy-N- methylbenzamido)ethylcarbamate (0.2 g,Q.68 mmol) in CH2C12 (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 Nfbin CH38#4“he rfiture was concentrated

under reduced pressure to afford N-(2- aminoethyl)-2-hydroxy-N-methyl mide as a colorless oll
(0.5 g). This compoungyas used in the next step without further ptirificafier. Mass calculated for
CIOH14N202 = 194.23;fourd: | (LY PV VAR VAN {_f‘z‘!
HATU HN
HO,C  OH

1) NaOH 2l

= NSNS TN TN TN NH

2) HCI HN{(

[8504] A mixture of 2-(benzvloxycarbonyvlamine-4-methylpentanoic acid (lg,

3.8 mmol), methy! S-amino-2-hydroxybenzoate (0.66 g, 3.95 mmol) and EtN (0.76
g, 7.6 mmol} were dissolved in CH:CN (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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[0523]To a mixture of the crude N-(2-aminoethyl)-2-hydroxy-N- methylbenzamide, DHA (100 mc, 0.3
mmol) and Et3N (92.3 mg, 0.9 mmol) in CH2CN m1 ) at RT was added HAT", (115.8 rrici, 0.3 mmol).
The mixture was stirred (RT, 16 h) and concentrated under reduced pressure. The residue was diluted
with 50 mL ethyl acetate, washed with brine, IN HET saturated NaHCO and brine. The organic layer
was dried over MgSO4, filtered and concentrated under reduced pressure. The residue was purified by

chromatograph on Si icak eI,_‘eI ting with CH2C12-EA (1:1 ) to ff.org N\-@%—_@], , 107, 137, 167,
07 docosan TANES ST ol AT 1 SR Ay SO TP 5h56) a6 a
light yellow oil. Massxealeutatach BrO32(344N2035. S04 Qinfbund: (Mt =1505 SwExample:d 9:
Preparation of 2-h 9r9X3'N{é -((42,7 32162 19Z. ... .. o . .1
methyldocosa S10-13 16 16 Hekiabhathdb B bR ey PSR R Bbe20 Han
PhCHO Bn CH2O:HSCNNHBQE ov@) MIEDO,, filtered, and concentrated under reduced pressure.

The crude material was purified by silica chromatography on (CH-Cly) to give

methyl 5-(2-(benzyloxycarbonylamino)-4-methylpentanamido)-2-hydroxybenzoate

as a white solid (0.81 ¢, 51.8%).

[0505] The mixture of 5-(2-(benzyloxycarbonylamine)-4-methylpentanamido -
2-hvdroxybenzoate (0.81 g, 1.9 mmol) and 0.1g Pd/C in MeOH {15 ml) was
stirred under H; (RT, 16 k). 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 Ci4HyoN2Oy = 280.32; found: [M+H] = 281.2.

[0566] To a solution of methyt 5-(2-amino-4-methylpentanarnido)-2-
hyvdrozybenzoate (85 mg, 0.30 mmol), DHA (100 mg, 0.30mmol), Et;N (0. Imi
0.71mmol) in CHCN (2 mL) was added HATU (114me, 0.30mmol). The mixture
was stirred (RT, 16 h) and the solvent was removed under reduced pressure. The
restdue was dituted with brine (20 mL) and extracted with ethyl acetate (50 mL).
The combined organic layer was washed with 1M HCI(20mL), brine (20mL), 5%
aq. NaHCO3 (20mL) and brine (20mL), dried over MgSO;, 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 yeliow oil.

(155mg, 87%). Mass calculated for CyHsoN-Os = 590.79; found: [M-+H] = 591.6.

[4507] To a solution of methyl 5-(2-docosa-4, 7, 10, 13, 16, 19-hexaenamido-4-
methyipentanamido)-2-hydroxybenzoate (155mg, 0.26mmol} in MeOH (3 ml) was
added 2M NaOH (5 mL). The mixture was heated (43-50 °C, 16 h), and then
cooled to RT. 2M HCl 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 MgSQy and concentrated under reduced pressure. The crude product was
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105241To a solution of ten-butyl 2-(methylamino)ethylcarbamate (0.82 g. 4.7 mmol), prepared as
previously described, DMA (1.55 g, 4.7 mmol) and Et3N (1.32 mL, 9.4mmol) in CH1CN (40 mL) was
added HATU (1.79 a. 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 NaHCO= (150 mL) and brine (150mL), dried

over MuSO4, apg-graceniratad wadensedysed prassursc The-cusdeprosuet yyas purified:by,
chromatography on silicaéel eluting with EA-PE (0-50%) to afford fart-

butyl
24(47,77,107.137 Y6719 )-1ﬁt?ﬁéﬁ?ﬁ)?d%%é‘éﬁ?ﬁfﬁ%R%?i%’,ﬁ@%%&%éﬁ&ﬁ%%@%ﬁ%E&Fb%ﬁi‘ate (1.71 g,
77%) as a light yellowpily Massealculated for GIAR4BNCO: = 484 KLrfound s [M-HbmA85.6.
10525]To a solution of ten-butyl 2-((42,72,102.132,16Z,19Z)-N-
methyldocosa—ﬁwffé],1§,3—67.‘139-hexaenamido)ethylcarbamate (1,71 g. 3.5 mmol)) in diehloromethanc
(50 mL) at OC was slowly added TEA (17 mL). The mixture was stirred (0 C., 2 h,) basificel to pH 10

ith saturated aqueons Nazeas, and.exdiagied with £ (3 450 ) Fheoqmbined organic layers
were dried over, 4 an %e@%%gk%t?oyﬂde&ﬂ (lj ge'% [Ef{)r‘e,‘siu?SJs fo a er 2

(42,72,10Z,13Z,16Z, 52) -(2- Aninoet yI)-I\T'-]mePhﬂ ocosa—ﬂ?‘?, Sri’f'ig I9-I)1exaenamide (1.31 ¢,
97%) as a light yellow oilz.iéOSZG]To a solution pf £4Z¢yZ,107-,134164197)-N-(2-aminoethyl)-N-
methyldocosa-4,7.10 8; ,19-hexagnamide (104 mg; 2 rexyb yhehloride (37 mg,
0.27 mmol) anoﬁ?ﬁliaé@lﬁ’(w m 7’mmol) in (4 ml) at’0C was added dfopwise a Solutih of
DCC (0.57g. 0.27 mmol) in EA (4 r%E)Al'he mixture was stitred (RT, 16 h), filtered and concentrated
under reduced pressure. The crude material was purified by chromatography on silica geb@leiting with

EA-PE (1;3) to afford O
2-hydroxy-N-(24(4§é@,102.1%9‘?% 7,492)-Nmethyldocosa-4,7.10,13,16,19-hcxaenamido)ethyljbenzami
de (100 mg, 73%)asaolor oil. Mass+Calculatedf¥or C32H44N20Y/= .70; found=[M-HI = 505.5.

Example 20: Preparation of K-(1-(4Z,%¢£,10Z,137,16Z,19Z)-docosa- DCC
4,7,10,13,16,19-hexaenamidopropan-2-x1)-2-hydroxybenzamide (13) HOBoc20 HOMeS02C1

MsNaN3H2. Pd/0 @\;&HO%OCNHBOCNHBOC
t

Of}m2])/\/=\/:\/ﬂ/=\f~-\/=\/

{0508 2-Amino-4-methyipentanoic acid (5.0g 38.2mmol) was slowly added to
sat. HCU/MeOH (536 mL). The mixture was stirred (RT, 5h} then heated to refiux
{16h). After the reaction, the solvent was removed under reduced pressure. The
residue was diluted with water (50 mL), then NaHCO: was added to adjust pH=7.
The mixture was then extracted with DCM (3 x 50 mL), the combined organic layers
were dried over MgSO,, concentrated under reduced pressure to afford methyi 2-
amino-4-methylpentanoate as a colorless liquid (5.3g, 96%). Mass calculated for
CH1sNO, = 145.20; found: [M+H] = 1459, 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), Et:N (0.42 mL, 3 mmol) in CH:CN (20 mL) at
RT was added HATU (570 mg, 1.5 mmol)., The mixture was stirred (RT, 16h) and

27N



[0527]To a solution of 1-aminopropan-2-ol (7.5 g. 0.1 mol) in THF-H20 (1:1, 150 ml-) at RT was slowly
added a solution of Boc20 (21.8 g, 0.1 mol) in THE (50 The mixture was stirred (RI, 2 h) and
concentrated under reduced pressure. The residue was extracted with EA (2 x 100 mL) and the
combined organic layers were washed with citric acid (0.5 N,? x 50 mL) and brine (100 ml-). The
organic solution was dried over MaS01, filtered and concentrated under reduced pressure to afford

ten-butyl 2-hydroxypropylcarbamate (15.3 a, 87.4%) as a colgrless ojl. Mass calcylated for C8Hi7NO3
7825 foundb TN Fol ST IOBSa LS SO R oLIgY SeHBRORFD Byt Aate (14.9 6
81.7 mmol) andhEi3hh(B5:G4ale 2454 HOnel) iNIG1T2G12 (2R9 wis) i fCwias stomtyl added a solution
of methanesulfonyl chloride (9.5 mlL, 122.6 mmol) in CH2CI2 (250 ml-). The mixture was stirred at 0 "C
for 2 . diutodt Wik CHEC A Plob et N 4Fh WAk W B NPT SO BB 3 A Bl me. The
organic layer wasschieg over MgSO0, ahogconscentratesivneeniedused presshra-todaffordide(z
ertbutoxycarbonylaming)propan-2-y1 rnethanesulf € (19.2 g, 94%) as a light yellow oil. Mass
calculated for CHHPINDSS™ 285% ,ffaaﬁagmmrﬁ%%é-ﬁgs YT H8 T -
1-(ten-butoxycakherylany na)prepan-2svhmethanesslfonata (He0003Q. Forenol 3f Pk (100 ml-) at
RT was added NaN3 (7.7 u, 118.5 rnmol ). The reaction mixture was stirred at 85 C for 24 h, cooled to
RI, diluted with 1&583@@?& ?éod‘?ﬁts) %Wﬂl@%%éégv%{ﬁﬁi@twri@ﬁw ’(§§in§ooﬁ?ﬁ"{[%}rﬁe‘£égr%bined
organic layers v ashed with saturated NgHCO3 (2 - ine (200 mL), dried over
MaSO4, fiIteret\j%g{@yc\:lonce%ﬁg?gu '9R gr”r%%wéc}:é’dd ngsg%hér’ezgg g?f@?t?%?rﬁ%ufﬁ%?ﬁé%%%%pylcarbamate
(7.0 a, 88.6%) as:iightiyelbav, (6 0IHNIMR (GRS 6861 1 kh[C)s3@5em, NIBNACHR). 2.9 (m.

1H, CH2). 1.49 (s, 915), GH3).. 1.2 (d..SH, CH1). [05 ixture of afford fert-butyl . ...
2-azidopropyIc;gtgr%émrr]}“e)ﬂCJE(:hIe.6)&@l ,Cg%l r][?%}rlﬁgl‘fca‘r}’i3S 5% gagﬁgﬁg\}l‘%oﬁ?@églﬁéﬁé %ﬁlrcrié%cﬁinder aFI2
(1 arm) atmosphehe? ((\REICE th)pihé. mMikturewas filteredrangcondehttated UrndérréducBa:pressure.
The crude product was, purified %,crkgromgto%gg)@ an silica gel delugp%wggsa%ugated NI-13 in
MeOH-DCM (O-Cfl?(?ﬂ)Ia o} 0 afford rer -l%ur;‘/‘f[ﬁ-a“rhmopropy carbamafe (gfi g, 83 /61) as a light yellow oil.
1IHNMR (C;DCkBﬁoﬁﬁtﬂn(sb’suﬂMr N Bdlib{pmntH rmmawf)mmf«wﬁﬁels bt silida CH2), 1.7 (bs,
2H, N1-12), 1.5¢s, 9H, CH),. 1.0 (d, . J11To a.solution of (err-bu ,
2-arninopropylc'c(a%!Bg]r‘rﬁtgf%ra .8’é,@ﬁ%m%%@i@é’ﬁo%gfe%%?é g%clas%é%g’a%zé% }rﬁi‘r%oglj and imidazole
(1.41 g, 20.6 mmodpinEilAd-(LO0 yiidatndiC wab(8l6Wwly, ddted:ashbittign! aDGEI(4M6sg, 20.6 mmol)
in EtOAc (50 mlﬁ)d TESJ d%(lz,t' ng]Ntl{e:Wﬂﬁ %tgr?oduﬁg]', }%ng];fﬂt%%(éand concentrated under reduced
“product was purif & Aromato .

pressure. The &fude pro was purified by silica aphy, EtOAc/Petroleum ether (0-20%) to

afford ten-butyl, 2z(2~ hyd mide)p arb te (2.4-a, 40%) aS, ite solid. 105321A
mixture of tert-tg%;[’gl 5-(2-hppé(d%%%‘égﬁjzggﬁlcﬁgﬁ%é{;oggle%%%é%%ﬁ2%%gé%%r%lr%gﬁn saturated
HC1-MeOH (50 reitb)yipast stivred (R I 2Xrand conventratebietindel-redused prassare forafford
N-(1-arninopropan-2- - : idey( 69 White sqli as lgulated for C wit
AN202 = 194.2855?10%&%6 jﬁ\xﬂrg%{if;@l‘%l(gg%ﬁm e £19) 257 a8 JRlig 396 Mass.galgula

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-methylpentanovioxyybenzoate (40 mg, 67%) as colorless oil.

Mass calculated for CiHs NOs = 589.80; found: [M~+H] = 5904,
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[05331To a solution of N-(1-aminopropan-2-y0-2-hydroxybenzamide (1.7 g, 7.3mmol). Di-lA (2.0 g,
6.1 mmol) and Et3N (3.1 mL. 21 9 mmol) in CH,CN (50 mL) at 0 "C was added HAIL (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 HC1 (2 x 150 mL), saturated NaHCO; (2 x 150 mL)

and brine (150 man@tiedeovaipiratih ditergd ang awxesirated videnseguced pressure. The residue
was purified by.f;gnm_@@!ﬁphgm@qqug%{@J@Qn&@gm@@n@@{ggﬁ%) to afford the crude product,
which was further purified by Prep-HPLC to afford )

N-(1-(42,72,10Z,132,16Z.19Z)-docosa4.7,10.13,16.19-hexacnamidopropan-2-y1)-2-hydroxybenzamid

e (1.31 g, 42.6%) as a Ii% t yellow' oil. Mass calculated for C323-14.1N203 = 504 5

b/ /0; f/qind: [M+Hr =
505.5. Example 215 Rrepatatiamofy, THF - PO Ao .
ydroxy benzamide (14)

N-(2-(42,72,102,13Z:16Z,19Z)-docosa4,7,10,13/16,19-hexaenamidepropyl)
0 [0534ITo a solution {B‘f‘fen-butyl 2-aminopropyl€4rbamate (1806 g, 6.09 mmol, piepared as
previously described), DHA (2.0 g, 6.09 mmol) and Et3N (1.7 mL, 12.8 mmol) in CH,CN (40 mL) at OC
was added HATT.: (2.31 a, 6.09 mmol). Bhe mixtuse was stirred (RT, 16 h) and concentrated under
reduced pressure. The residue was.diluted vyrt[lb bﬁ@}/%g_ﬁ%gmﬁ\%w 100 mL).
The combined organic Iag-?é& Werheo%vith%aturate aHCO) (100 mL) and brine (100 mL) dried
over MgS04, filtered and concentrated™urgder reduced pressure. The crude product was purified by
chromatography on silica gel, eluting with EA-PE (0- 25%) to afford terf-butyl
2-(42,72,107,137,167,197)-docosa-4,7 10,13,16,1,9- hexaenamidopre ¥Icarbar_nate (2.1 g, 70%) as a
light yellow oil. ORI calcE%%@W@éﬁﬁﬁWr%ﬁﬁq’iﬂfB@ﬁﬂ? FMF!?I 04858 75%533]Fo a solution of
tert-butyl 2-(4Z7125104, 432, 164 ) doonsy: (4. €40, 13; LankSrhaxacnamideprapylearbamate (2,10 LI,
4,34 mmol) in DCM%lOO mL) at 0 'V was slowly added TFA (30 mL). The mixture was stirred (0 C, 2
h), w at oicd toRatshddtied e16) AT STI08 SRt WAL B AsHead 1o With'ealirsied aqueous Na2CO3
and extracted Wifided: xR0 Rak)1 ThaLombined organic layers were dried over MaSO4, filtered and
concentrated under reduced pressure to afford

(47.77.107,13 1B 1L97) Nr tlnaimtineRiopat-2-ypeae0sas, 5-trioxane (245 mg, 1.85 mmol) and

Nal (0.972 g, 6.48 mmol) in DCM (13 mL) was added a solution of 2~

(chlorocarbonyl)phenyl acetate in DCM (3 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-iodoethy] 2-acetoxybenzoate {0.75 o, 40%) a5 a Leht vellow oil.
) y ¥ (0.75 g, ) ght 3

(1514} To a solution of DHA (0.1 ¢, 0.3 mmol) in CH:CN (1 mL) was added
KoCO3z (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 10 0°C. To it was added 1-iodoethyl 2-
acctoxybenzoate (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
I-(docosa-4, 7, 10, 13, 16, 19-hexacnoyloxy)ethyl 2-acetoxybenzoate (83.3 mg,
53.3%) as a hight yellow oil. Mass calculated for CaaHa0y = 534 .68; found:

(M+Na] = 5572,

2
-
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4,7,10,13,16,19-hexaenamide .60 g, 98%) as a liuht yellow oil. Mass calculated for C25H4018120 =
384.6; found: pvI+EIf = 385.2. 105361To a solution of (42,77,10Z,137,167,19Z)-N-(i-arninopropan-2-
yl)docosa-4,7,10,13,16,19-hexaenainidc (1.60 g, 4.2 mmol), 2-hydroxybenzoic acid (0.57 g, 4.2 mmol)
and imidazole (0.29 g, 4.2 mmol) in EA (40 mL) at OC was added a solution of DC:C (0.87 g, 4.2
mmol) in EA (40 mL). The mixture was allowed to warm to RT, stirred (16 h) and filtered. The solvent

was removed ggg% jé%;g%% /é)gfsgs%@ a 9-‘?3%95%%%%%,%&‘9@%%?-iae@&a cb:}f é:’lﬁc’)@gtography on silica

gel, eluting wi )
N-(2-(42,72, 16232 P92 o *710,13,16,19-hexacnamidopropy1)-2-hydroxybenzamide (

1.07 g, 50.5%) as a light yellow oil. Mass calculated for §32H44N203 = 504.70; found: [m+Hy = 505.5.

Example 22: Preparation of FaNr [ OCH;

N-(3-(4Z,7410Z,13Z,16Z,192)-dorosa4, 7,10, 13:16, 19-hexaenamidobutan-2-y1)-2-11ydraxybengamide
(15) [0537]Toa’'sotttion of butane 2,3-diol Wﬁ&mof?&%\%@m @ in ©*
CH2C12 (150 mL) at OC was slowly added a Solti6N of CH,S02C1 (32.1 mL, 0.415 mal) in'€H2€12
(75 mL). The mixture was stirred at OC for 2 h and diluted with CH2C12. The mixture was washed with
water, 1 N HCI, 5% aqueous NaHCCh and brine. The organic layer was dried over M604, filtered and

concentrated ypdpyredused praspirede afferd Mf@@f&gegiy%9}1@3%&{2@@%@@%&@ g, 98%) as a
light yellow oil. TN‘VIR (CDC13): 54.9(m, 2H, CH), 3.05 (s, 6H, CH3), 1.4 (m, 6H, Cﬁs). [05381To a

solution of butaté-m@aliyidihreezd csalfonate {150y YB3 i DR b‘iﬁﬁ?ﬂ_‘)ﬂéi’mi%as added
NaN:t (19.6 gcﬁf&ﬁéﬂml Qgﬁhﬁaﬁeﬁﬁ}&n} E@BS_EH@ﬁ%%iﬁ%%ﬁ@aﬁhﬁép%ﬁ?ﬁ%r@@c‘ﬁ%k‘é@ to RT, diluted

with cold water (100 mL) and éxtracted with diethyl ether (4°x 100 inL). The combined organic layers

were washed idredtiomaded NEHC O (irdpeshdipritey (zooanyy dned d0epsigSor, fitered and

concentrated %Q%—Ee\%sc&%%ﬁ:?éﬁ%?NE'E%E;}%&{Q&P&M%@HQWI__ dlrshchremaipu-raphy on
silica gel, eluting with PE:EA (5:1) to afford 2.3-diazidobutane (6.10 g, 68%) as a colorless oil.

105391A mixtark Jofiz 3:aiheidelsataria . 05h 613 Hamety safdvrpbicPloe@sob 9 aRee (300 mL)
was stirred under.a Ha aimosphgre (RTnd 8Qk: e mapdureqwas fligred and concentrated under

reduced pressure. The crude product was purified by column chromatography on silica gel, eluting
with saturatedshiitin fieoH- DG MRG0 o afbie thateieesendiamiie 42.8 §,88596) as a yellow oil.

IHNMR (CDCI3): 62.8 (m, IH, CH), 2.6 (m, | H, CH), 1.65 SS, 4H, NH2), 1.0 (d, 6H CH??.
(3516} To the amide was added 2N NaOH (100 ml) and methanol (160 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, {iltered and was
concentrated to give the product 2-hydroxy-3-(9Z,127,15Z )-octadecs-9,12,15-
trienamidobenzoic acid (1.5 grams, 61%)}. Mass calculated for CosHasNOg = 413.55;

found: [M-H] =412.3.
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105401To a mixture of butanc-2.3-diam ne (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-C1 (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 prgsspie 1 ¥epiegavithoxasenand diltered. de seldlingywaspmashadwith toluene.
basified with 409y aqueous Natekhansherdtreied Wi tnlbens (0B Bakknline combined organic
layers were washed with brine, dried over MaSO4, filtered and concentrated under reduced pressure
to afford benzyl 3-amingbutam2:ylcarbamate (4.2 g, 35%}pas a colorless, Qjl.. M alculated for, ...
CpFIIpN202 = zzgfi&ﬁ%p‘u%diwf:ﬂrjmmf%@ﬁimxtw&%% b MAgs ol v
3-aminobutan-2-ylcarbamatc (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&?&: was slowly added a solution of DCC (4.90 g,

23.8 rnmol) in EtOAc (20 mL). The reaction njxture was stirred (R, 16 h), filtered and conc%ntrated
under reduced pregsure. The crude product was purified by coluf] n;@m@g&graphy on silicg gel, .
eluting with PE-EA"(871) toyaffard ben£i°8-(2- hydroxybenz o)ﬁhtan-z-ylcattﬁﬁlat 0, i’flﬁ%)’asz
a colorless oil. Mass calculated for C19H22N20.4- 342.39; ettty tM-Hif = 343.2. 10542 mjxture of
benzyl 3-(2-hydroxybenzamido)butan-2-ylcarbarnate (3.2 g, 9.36 mmol) and 100/n PclIC (0.32 g) in

McOH (120 mL) was stirred under a.H, (1 atm) atmosphere (RT, 16 h). The mixture was filtered and
concentrated under reduced pressufie. The ¢tude product was _purified by column chromatography on
silica gel, elutingﬁﬂf‘l_lﬁﬁéﬁbl-()}fz/@%”) taiafferd Nv(3-arnindbutav-2-\W)-2-Wydroxybenzamide
(1.67 g, 86%) as a yellow oil. [543 T a solution of N-(3-aminobutan-2-y1)-2-hydroxybenzamide (1.52

g, 7.3 mmol), DNA (2 g, 6.0 mmol) and Et3N (1.21 a, 12.0 mmol) in CH3CN (50 mL) at 0 'C was added
HATLI (2.37 g, 6.24 mmol). The mixture was stirred (RI. 16 h) and concentrated under reduced

pressure. The resjdue was diluted with prine (50 L) and extracted with EA (3 x 50 . The combined
organic layers \Egrgﬁvash %ﬁ?ﬁ A\ ﬁ%@%‘%@fﬁﬁ?%ﬁﬁ?ﬁd%@ﬂé@ggﬁfw&ﬁh)brine (50
mL), dried overal (yfgS£4, sandicaageatratadisndarsedutes Presstre ndigiaradr-protieiwas purified
by chromatography on silica gel, eluting with EA-PE (0-25%) to affor p

N4 37 208 HOPTEI G SEUEh R 7515 6 G FRRAENA STk i fodution wes
hydroxybenzanfider{d .81 gy 3ha0o0)iastaitight yetiow Dikni assccaladatend Tor G 3ideNA08o+ 518.73;
found: [1v1-1-lif = 519.6. Ex 23,.Preparatjon of 3-(42,77,10Z,137,16Z

107)-docosa AT RO TAIE 1o MM B OIE Sl G GBI o P SoHiAH BF A (0100,
0.30p in dichloreméthahe-{3mb)ivasatdednetiy. reminehenzeates (@046 g, 0.3 mmol), EDCI

(0.064 g, 0.3 mmol) and dimethylaminopyridine (4 mu, 0.03 mmol). The reaction mixture was stirred
(RI, 2h) and thgf&ititioned hetiveen GH2CI2wand Watenottie Bgreousdayer yas.3 mmol),

benzaldehyde (2.36 g, 22.3 mmol} and MgSO4 (1.33 g) in 1,2-dicholoroethane (300

mL} and EG:N (3.1mL, 22.3 mmol) at RT was added NaHB{AcO)s. The mixture

was stitred (RT, 16 h) and filtered. The solution was washed with saturated
NaHCO0: (200 ml}, dried over MgSO, and concentrated under reduced pressure, The
crude product was purified by chromatography on silica gel, eluting with MeOH-
DCM (6-10%) to afford rert-butyl 2-(benzylamino)ethylcarbamate (1.4 g, 23%).
Mass calculated for Ci4HoNoO5 = 250.34; found: [M+H] = 251.3.

[0519] To a mixture of fert-butyl 2-(benzylamino)ethylcarbamate (2.8 g, 11.2
mmol} and 37% aqueous CH20 (1.0 mL, 11.2 mmol) in 1,2-dicholorocthane (35
mbL} at RT was added NaHB{AcO): (3.7 g, 11.2 mmol}. The mixture was stirred
(RT, 16 h), diluted with saturated aguecous NaHCO- (400 ml} and extracted with EA

{3x300ml). The organic layer was dried over MgSOy and concentrated under



extracted with CH2C17, and the combined organic extracts were washed with HC1, brine and dried
over Mg,SO4. The crude material was purified by silica chromatography (0-30% ethyl acetate/pentane)
to afford methyl 3- (47,77,107,137,167,197)-docosa-4,7,10,13,16,19-hexachamidobenzoatc. Mass
calculated for (.102H.:9NO3 = 461.64; found: [MHH] = 462.3. This was then dissolved in MeOH (10
mL) and 5 N NaOH (2 mL). The mixture was stirred at reflux (4 h), and then concentrated. The

aqueous solution was acidified to with HO, and the product was extracted with ethyl acetate. The
organic layer Wr<'§f§i %S%ﬁé%g%lﬁ% W4 (E?f Ir‘fﬁrébéitzrvdr dr 8”59’5“&%&@%?%%%@8%9%%‘ Ltj% Wég purified by

silica chromatography(0-30%/athylacetatementane)Ho@fora © Q68Hy 018y, 3.3 (m, 2H,
(42,72,102,132,167,197)-docosa-4,7.10,13,16,19-hexacpamidoberizoic acid as an off-white solid.
Mass calculateglf%}r}éfé:(f%%ag523:4"7?6@?; %&r&gﬁdw 3254%0 ~“Example 24: Preparation of
2-hydroxy-5-(57,841 , 4Z);icosa-5,8,11,14- tetraenamidobenzoic acid, (18 5451To a,solution of
methyl 5-amini%%%]drox§?bgﬁ§%%fee d%7 U?}G FEE%F)}?@%%}H %nr%%?ﬁ%% Aﬁ’([ﬂg%n a)t(\:/vfl‘s‘}'Elé?j(‘fl{(‘ad
arachidonic acid. {0.mgp1.61 b EDGL (0 B8 fIdHNM60al)! and dirmethyladinoByridine (0.020 a, 0.2
mmol). The reaction was stir T,2h), and then partitioned hetween CH2C12 and brine. The
ctucous layor P ROt 8 SR S S M A S with 1 N
HC1, water, satutated atuseots NaHEW3 anddten gndithehtdrieduove rig SO ritieyosade product
. e "o
D hytrony-5-(50 B ELD ST oBah Bt A AT ober ALY 21 5 Brsi il RS salouiated
for C22H321NGh=ti483:6ho otnde{Marhift= 454:31JOBAGITING Areghyl .3%). 'HNMR (CDCI3):

2-hydroxy-5-(5Z,82J17,147)-icQsa-5.8,11,14- tetr idohen e was then digsolved in THF (15
mL) and 3N N é)é(é“htﬁﬁg%mﬁ(&éi #Z%ti?%&écﬁ% ﬁ?‘g&dl t&#’c%%b@i? ited and acified to
pH 3 with 2 N HC1, The product was extracted with ethyl acetate, and the combined organic extracts
were washed \Aﬁ?ﬁ%}lﬁne a%ﬁ %H&ﬁ%ﬁe?%éé@ﬁy Pﬁﬁ%ﬁ%édl&lggbftpﬁ%r%%%ﬁ%ﬁf/%gli%’a‘
ﬁh;omat%ZEgghglzﬁﬁfﬂ)Saﬁhw &0 leflﬁéglﬂ%&l&)ﬁoi&tﬁqrdl%%gm 2rand émid.azole (0.136 g, Il\zllg
ydroxy-5-(52,82,11Z7, -icosa-5, - enamidobenzoic acid an orange solid. Mass
calculaved for COPOAIPIET RS0 EC fBlrd) IVCETE 2303, ERAE Sl o 4 &
5-(2-(42,72,10Z,1340164,39%)-stacasdd 1D, T34 6,buhe xasnanatado®CE tamid ofH 2xfwidiors benzoic

acid (19) 0OH IE'OBnCc)eCnlt_zI’eﬁczcll\nlmder reduced pressure. The crude material was purified by

chromatography on silica gel, eluting with ethyl acetate/petroleum ether (20-30%) to
afford rerr-butyl 2-(2-hydroxy-N-methylbenzamidojethylcarbamate (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, CH>}), 3.2 (m, 3H, CHa), 1.5 (s, 54, CHa).

[0522] To a solution of ter-butyl 2-(2-hydroxy-N-

methylbenzamido )ethylcarbamate (0.2 ¢, 0.68 mmol)y in CH,ClL (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 NHiin
CH;OH. The mixture was concentrated under reduced pressure to afford N-(2-
amingethyl)-2-hydroxy-N-methyibenzamide as a coloriess o1l (0.5 ¢). This
compound was used in the next step without further purification. Mass calculated

for Ci1gH1aN,O5 = 194 23; found: [M+H] = 195.1.

[G523] To a mixture of the crude N-(2-aminoethyl)-2-hydroxy-N-
methyibenzamide, DHA (100 mg, 0.3 mmo!) and Et;N (92.3 mg, 0.9 mmol) in
CHLCN (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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N 1\0 Ell OH2) TFA [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 (1.89g. 9.9 mmol) and
dimethylaminopyridinc (0.11 2, 0.9 mmol). The reaction was stirred (RI, 2.5 h), and then partitioned
between C1-12C12 and brine. The aqueous layer was extracted with CH2CI2 and the combined
organic layers were washed with brine and dried over M2S04. The crude product was purified by silica

chromatography;(Q-594Y1e@i1 LH2E 1) Jo-affard dehe 0 8f methykS-2d 1t 0 and brine.
butoxycarbonylamino)acetamido)-2-hydroxybenzoate. Mass calculated for CL5H20N206 = 324.33;

found: [M+Naf £"§47 S5 a8 Ha A P E e i e A Sy piribd cadimiadyed
hydroxybcrizoate.(1.3:2, 70 yaeb wastisselved i GH2G 2AH5 mi)iand JFA(Bimb)fhe reaction

was stirred (RI, 2.5 h) and then concentrated to afford methy| 5- .
(2-aminoacetarﬂétﬁl2—%&6@%%@8&1&‘13%%5%?.%-‘Eﬁ]-&@z: 556CoFEoil was dissolved in
CH2C12 (20 mi)yamdito thisowas addedDHA (1 818 ddk fomely EREh{Q:84 24 4mmet).and
triethylamine (2.0 % 20.0 mmol). The reaction was stirred (RI. 4h) and then partitioned hetween
CH2C12 and biine ghevatioadus idlas wals sk ddadwith-Crer End iHe bl iéd brganic layers
were dried ovesdagSO4. The crude material was purified by silica chromatography (0-5% Me011/
CH2C12) to afford 0.9 a of methyl
5-(2-(42,74.102,132,167,19Z)-docosa4,7,10,13,16,19-hexacnamidoacetamido)-2-hydroxybenzoate as
a tan solid Masg&xcaiqpialdd fheitkaaNPOhyS8ekeINFGLNEZLINA T3 333 M.1084N-The methyl
5-(2-(4Z,77.10 tkBiy1dic 4923 dd6okh 14,1 %0 8a16 ddidwextehirmdersddtaihldo)-2-hydroxybenzoatc
(0.9 g, 1.7 mmol) was dissolved in TI-IF (15 mL) and 1 N NaOH (8 mL). The reaction was séirred (50
oC, 5h), and then acidifigg to P8 with 2 N H hefpfatiuct was extrastegwittcethyl acetdte, andsoc
the combined ofgfanic etﬁ%acts were Wahe vﬁtlﬁigvater, brine ﬁsﬁHNd(Br%fover MaSO0Z, The-Crude
material was purified by silica chromatography (0-5% McOH/ CH2C?2) to afford 0.4 0 g of
5-(2-(42,77,10Z,132,16Z,19Z)-docosa4,7,10,13,16,19-hexaenamidoacetamido)-2-hydroxybenzoic acid
as a yellow solid. [[}/(Ijlfé-H]+ =521.3. I\f/@%s calg:%lg}\egg% C311-140N205 = 520.66; found: [M
Example 26: Preparafion of,crn” > =o¢ TPHA = N
N-(2-(4Z,7Z,102,13Z,16Z,192)-docosa4,7,103,ILT£&6,19-hexaenamidoethyl)-2-hydroxy-4-(trif|uo¥omethy
pbenzamide (21)

COC

X |
OH Cﬁ\NA\/N = SIR STR SR SO S
H
OH ©

[0524] To a solution of zeri-butyl 2-(methylamino)ethylcarbamate (0.82 g, 4.7

mmaol), prepared as previously described, DHA (1.55 ¢, 4.7 mmol) and E:N (1.32
mL, 9.4mmol) in CH:CN (40 mL) was added HATU (1.79 ¢, 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
mlL). The combined organic layers were washed with saturated NaHCO» (150 mbL)
and brine (150mL), dned over MgSOy, and concentrated under reduced pressure.
The crude product was purified by chromatography on silica gel, eluting with EA-
PE (0-30%) to afford rerr-butyl 2-({42,72.,102,137,167,192)-N-methvldocosa-
4,7,10,13,16,19-hexaenamido)ethylcarbamate (1.71 g, 77%) as a light yellow o1l
Mass calculated for CigHagNoOs = 484.71; found: [M+H] =485.6.



[0550]To a solution of 2-hydroxy-4-(trifluoromethyl)benzoic acid (0.5 a, 2.4 mmol) in CH2CI2 (8 rnLO
was added oxalyl chloride (0.46 a, 3.6 mmol ) and 2 drops of DMF. The reaction was stirred (RT, 214)
and then concentrated. The resulting residue was dissolved in CH2C12 (8 mL) and r ert-butyl
2-aminoethylcarbamate (0.39 2.4 mmol) and diisopropylethylamine (0.41 g, 3.2 mmol) were added.
The reaction was stirred (RT, 16 h) and then partitioned between CH2C12 and brine. The aqueous

layer was extr ith CH2C12 and the combinge [ Irjed over MgSO4. The
crude materialawgg‘; urifigé) b’yg‘%uﬁESBC %%%T’gl}ﬁg‘p}% 2%; %Og%%%gli%% to afford 0.55 g of ten
-butyl 2-(2-hydrexy:did(trifiuetdmethyDbe fizamido)ethidgatharadtenMass thigulatedforl )) in
CISH19F3N1204 .348.32; found: [M+Nalt.=-371.1, This was issolved in CH2C12 (10 rrtL) and
TFEA (4 ). TS DAt o S ST ) G el e R T s
N-(2-aminocthyT2eky@raxy24:(thflsidrae i ilenzamide @siaglear ol AMaSs calculated:for
C101111F3N202 = 248.20; found: [M=EI] = 249.1. [05511The e e WSO,

N (2-aminoethy 3-Fichony 4 (ot My HUErSArette (03 e vad 4200 in cH 12
(10 mL) and to¢hiswastaddedcDidAu(@ABrgssiis mmidtydHAZ T (0B 3.1 &ZmBrobhNanet triethylamine
(0.59 g, 5.9 mmal). T action, was stirre , hand then partiti b n.CH2C12 and
brine. The aqué?déﬂggéi?ﬁg’ 3?&?’2%%@8%%@@%%@5 =é§%“fﬁ%€8%%{§ﬁqgg %?ggé%}i‘gé%%rsa%tisl”wtere dried
over MgSO4. Tywloerude. material was purified by silica chromatography (0- 10% MeOH/ CH2C12) to
afford 0.28 g of _

N-(2-(4Z,7Z,10/:33%.16 7] vo7ietivoosall| 771.0/.30¥6] 8F-heXakiiamid8ethyorthydrdxy-4-(trifluoromethyl
Jhenzamide ao,a YR, Mase AEH 0L GERK NGB BT Jound: (M=Fa]= 5503

Example 27: Preparation o
2-(2-(4Z,7Z,1021BZ:y62h 197 cHbeukad, 7 e, 13 T 6rroehaxabimaidtido 3 phetypropanoedibi8)benzaate

(22) 10552179 8 soliion,ef QW 2IMEIODENEOAE (8 o AT GHECHAS ml) was added

2-( ten -butoxy onylamino)-3-phenylpropahoic aci 8 a, 3.0 mmo ),?Dél (0.63 a, 3.3 mmol) and
dirricthytaminopykicirm(D.0B% gi@tBrenwiv| 3t Tied (Bdctidrhwvadistidat RIS ) sipd uhéer partitioned

between CHZ%@%@@' ing,. I h%g%%ﬁsyznlgxgmfs ﬁ‘iﬁ%&??ﬂ‘é&%@ﬂ%&% d the;gomhined organic

extracts were r MuSO4. The crude material was purified by silica chromatography (0-10%

Me01-1/ CH2CaiRyitq affdrdiA-PTa Of Bthy kXt fehtvdatox)eatbohglatmitg)L 32,162, 19Z)-N-
3-phenylpropanoyloxylenzoate (Mass, calqulied 19t a3kt S MO8 A1 BfBifomad; £,437.1.

colorless oil. Mass calculated for CspHagNOx = 504.70; found: [M+H] = 305.5.

Example 26: Preparation of N-(1-(42,7Z,16Z,137,16Z,19Z)-docosa-
4,7,16,13,16,19-hexaenamidopropan-2-yh-2-hydrexvbenzamide (13}

HO

\ Boc,O HO: MeSO,Cl MSO: Nahs  Na Hy. PA/C
vessanessnsesesnsronmormonsiller
NH- NHBoc NHBoe / NHBoc

O
s g
HN 1yDCC /L/ .
OH dLN NH-HC! s maTu
I A
NHBOS 5y LioiicH,0H o~ o
I
N SN
Ly
OH ©
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[0553]The ethyl 2-(24 ten -butoxycarbonylamin0-3- phenylpropanoyloxy)benzoatc (1.2 g, 2.9 mmol)
was dissolved in CH2C12 (10 mL) and TFA (4 rnL). The reaction was stirred (RI, 3h) and then
concentrated. The crude material was purified by silica chromatography (0-10A) MeOH/ CH2CI2) to
afford 0.63 g of ethyl 2-(2-amino-3-phenylpropanoyloxy)benzoate. Mass calculated for Ci5SH19NO1-
313.35; found: [M-W]' = 314.1 [0554[Ethyl 2-(2-amino-3-phenylpropanoyloxy)benzoate (0.24g, 0.8

mmol) and DI-14s(0:25 9;10.8 smobwere sambingshin CH2G 1210k iandtathis,iyas added HATU
(0.35¢g,0.9 mmo% and diisg ropyleth lamine (0.30 g, 2.3 mmal). The reaction was stirred (RT 3 h)

and then partitibn H‘Béﬁf\/g ER e adiadpirRluTRe %fq%%?ﬁ%(la&/érg\n/g\é Bathitdd Wit EH2C12 and

the combined grganitiextragtswete eiiediower MgSQd J&@&EH@@@@&%@M&@@&%@%M silica
chromatograph %/ (0- 10% Iv1cOH/ CH2C12) to afford ethyl

2-(2-(42,72.102 AFB3Z516F 19416008927 b A 506 148 ﬁ&xhﬂ%mw%ﬁ hYIBrEpaletXy)benzoate
as a tan solid. Mags.caleidated farCAukAANOR =623 foundsiMa Heo £24. 2riample. 28:

Preparation of

5-(2-(4Z,7Z,105°18P1 8291 75906544 T 0§58 el reRasmiaiha S gHEANSShaRaHIGdS 2-hydroxyb
enzoic acid (23)[R8551EH2 AT AAOE 38y 162:192):DPcasa-477410), 43 L& kthexacnamjdo-3-

phenylpropanamldo -2- gdro benzoic acid was prepared in.a similar fashion as 5- (2-(42.7Z, |
04137,167_,19P45C6840% 710116 1 9 rekdBHihicid2E] ean]a?rﬁf’n%lo) 2-hydroxybenzoic acid, using

the appropriate lal |nesar in aterial. Ma, alculated for C38H46N,05 = 610.78: found:
[M-H]F')%OS?B ég% )I/e 2 ’Olﬂré ! g 6€F7 1-b utyM‘ gydcoxvpropylcarbamatc (14'3°¢, 817

2-hydroxy-5-(5z83} ;taxzdmmmz)ﬁeasaaﬁ Ahé 11 Trrentaenamidebeazoiaaeigk (24 1y
[055612-Hydroxy-5+(5Z,8Z, 112 4Z 177)-icosa-5 4.17- agnamidobenzoic acid was prepared
in a similar fasﬁ%dr?%g 80 1(1212 §%g3%o@ib%§i%‘6%%g% 34fg],e’1(§ e gmmo? %% & ? 36
,13,16,19- hexa@mgrmd@ anlayldr@wbanm@ agduking tha:appdopriaielEPA Salting. material. Mass
calculated for C27 04 = 437 -HI = 436.,2. Ex Ie 30: Preparation of
N-(2-(4z,7z,1o?j’fé y‘l‘@‘?frdé ﬁiﬁ MJ%H%Q e OB AT iy crosybiph
enyl-3- CarbOX@ﬂ’ﬁdM@)’i)q and concentrated under reduced pressure to afford 1-(rerr-
butoxycarbonylamino)propan-2-yl methanesulfonate (19.5 g, 94%) as a light yellow

oil. Mass calculated for CoHioNO:sS =253.32; found: {M%HT = 2542,

10529] To a solution of 1-{rerr-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 83 °C for 24 h, cooled to
RT, diluted with cold water (300 ml.) and extracted with diethy! ether (3 x 300 mL).
The combined organic layers were washed with saturated NaHCO: (2 x 200 mL)
and brine (200 mL), dried over MgSQy, filtered and concentrated under reduced
pressure to afford reri-butyl 2-azidopropylearbamate (7.0 g, 88.6%) as a light yellow
oil. "HNMR (CDCI3): §3.6 (m, 1H, CH), 3.25 (m, 1H, CHa), 2.9 (m, 1H, CH>), 1.49
{5, 9H, CHi), 1.2 (d, 3H, CH1).

10530] A muxture of afford rert-butyl 2-azidopropylcarbamate (7.0 g, 3.6 mmol)
and P&/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 rerr-butyl 2-aminopropyicarbamate (5.1 ¢,
83.7%) as a light vellow oil. 'HNMR (CDCI3): 84.9 (bs, 1H, NH), 3.15 {m, 1H,
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[05571N-(2442,72,102,137,16Z,19Z1-docosa-4,7,10,13,16, 9-
hexaenamidoethyl)-2',4'-difluoro-4-hydroxybiphenyl-3-carboxamide was prepared in a similar fashion
as N-(2-(42,72,102,132,16Z,19Z)-docosa-4,7,10,13,16,19- hexaenamidoethy0-2-hydroxybenzarnide,
using the appropriate 2',4'-difl uoro-dhydroxybipheny1-3-carboxylic acid starting material. Mass
calculated for C37H44F2N203 = 602.75 found [IVIH] = 603.3. Example 31: Preparation of

o B S o

pentaenamidoe,lﬂqyk)tpiphenyl-?,-carboxam|de was prepared in a similar fashioin as
N(2-(42.72,10Z,13Z.16Z.1971-docosa-4,7,10,13,16J9-hexaenamidoethyl )-2- hydroxybenzamide,
using the appraopfiate 21. thhﬁuﬁt@aﬁds%rohyt}ipmb@rcamxbﬁmacid?aﬁa ERA stanrifig materials.
for C251-142F2 2 3— 76 72 fou tH]4 577.3,. Eégmn% dzgl) eﬁaraug% of et z
44(42,7Z2,10Z. IB ocosa ’39 Chéxaenoy é A4 dﬁluorogmhe y??; -earboxylat
e (27) 10559}3%59@&(496“1‘]11@@- -Tﬁydrmybmpt}ea@db&cwbmxyhofmué@g 24 8bf) was:gissolved in

ethanol (30 mL%5 \I/ gé%ir?ae:ﬁ]? m% 'I;zhne}& Iutlon L Was s '[‘S?:I;Lﬁ?é §%§5ﬁ H%LQ Gand then concentrated.

The residue was aéstate ThdWashed' wi e an ddrled over MgSO4.
Solvent evaporaimraﬁ@edem&f)rgm&hyiemiﬂ aﬁmméﬂnyﬁdmmpbehmdaagamboxylate Mass

calculated for C 5F11 F2- Hr = 27 60 e
2',4l-difluoro- 4?1 groxy% dﬁeﬁyﬁg carbg(it(rélz\a/lw (Sngcr /ﬁwq] ft\?\‘/}égtr |ssoli\t7ed’ ||Q“CH2C12 (10 nit) and

to this was addiegt D603, gldliptopyial), EDE (0. Qigg 45}%)mnw¢9§andscdm$1ethylamlnopyrld|nc (0.13
g, 0.1 mmol). The reaction was stirred (RT. 3h) and then partitioned between CH2CI2 and brine. The
aqueous layer (948 HxtractethwitheCiinat,-buwid tﬁéb@%@m@mg&nid@ﬂtmﬁgm@ﬁéa tyer MgSO0

MgSO4. The cx mate I tane) to
afford 0.1 g of §:ﬁ§fﬂm&jﬁ%%%gfg¥§‘% ?92?@@:1 47.10; 11@16 10- Ile%%?%%;ﬁ]yﬂg%
d|f|uorobuphenym@scarmat@sMass)@éfomia’tédlf@m@mn@lﬁmm—? sagrp2oenmdniMe] £ 589.3.

Example 33: Pre of ~ 1040
24(4Z,7Z,1OZ,f3 %ggﬁz")"%ég%%%é% %\Alaég Cf %’dtg%@ga%ﬁfgﬁ 8)%)%24 (t?lflug)rome%yl[)benzoate (28)

~195"

[0533] To a solution of N-(1-aminopropan-2-yl)-2-hvdroxybenzamide (1.7 ¢,
7.3mmo!), 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
NaHCO: (2 x 150 mL) and brine (150 mL), dried over MgSQOy, 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-(4Z,72,16Z,13Z,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 Cs2HaaN2O5 = 504.70; found: [M+H]™ =

18
505.

U’\
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0 105611Ethyl 2-((42,72,102,13Z, 1 6Z, 19Z)-docosa-4,7,10,13,16,19-
hcxacnoyloxyh4-(trifluoromethyl)benzoate was prepared in a similar fashion as ethyl
44(42,72,102,137,167,19Z)-docosa-4,7,10,13,16,19-hcxacnoyloxyl1-21,4-
difluorobiphcnyl-3-carboxylate, using the appropriate 2-hydroxy-4- (trifluoromethyThenzoic acid
starting material. Mass calculated for C32H39E304 544.64; found: [14-1:1\Taf = 567.3 Example 34:

Preparation of @tR¥inpie 21: Preparation of N-(2-(4Z,72,10Z,13Z,16Z,197Z)-docosa-

4-(2-(42,72, 102@173170116;713%)1@@5@%&&1&&&6@%@@%@%%6 eifylpentanoyloxy)-2',4"-difluo
robiphenyl-3- earboxylate (29) 105621Ethyl 4-(2-(47,72.10Z,137,167,19Z)-docosa-4,7,10,13,16,19-
hexaenamido-4-hi@thylpentanytoxy)e',41- dlflu%ghgrgny&sa carboxylater!@s prepared as d%cgggd
for ethyl e

2-(2-(42,72,10Z,137,167:197)-docosas.7. ¥H8, 16.19-hexacriamidé@pmethylpentatoyloxydbenzoate,
using the appropriate 2',41-difluoro-4-hydroxybiphenyl-3-carboxylic acid starting material. Mass
calculated for C43H53F2N05 = 701.88; found: [M+HI = 702.4. Example 35: Preparation of ethy},
2-(2-(42,72.102,132.16Z,197)-docosa4,7,10,13,16,19-hexaenamido-4-methylpentanoyloxy)-4- :
(trifluoromethyl)Behzoate (30) 1563 LEthyI 2-(2-(42,72.102,137,16Z.197)- (d_zoco a-4,7,10,1 1§-
hexaenamido-4-mgth anagyleey)-4-(i ( di.gﬂ&agn
2-(2-(42,72,102,132,16Z,192)-docosa-4,7,10; Id6= -methyzlpentanoyloxy)benzoate
using, the appropriate 2-hydroxy-4- (trlfluoromethyl)ben20|c acid starting material. Mass calculated for
C3s1-1501731'405= 657.80; found: [M-Ffif = 658.4. 105641The present invention is not to be limited in
scope by the specific

[

O ———

0

[0534] To a sotution of ferr-butyl 2-aminopropylcarbamate (1.06 g, 6.09 mmol,
prepared as previously described), DHA (2.0 g, 6.09 mimol) and EGN (1.7 mL, 12.8
mmol) in CH:CN (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 dituted with brine {100 mLj and extracted with EA (2 x 100 mL}. The
combined organic layers were washed with saturated NaHCOs (100 ml) and brine
(100 mL), dried over MgSOy, filtered and concentrated under reduced pressure. The
crude product was purified by chromatography on silica gel, eluting with EA-PE (0-
25%}) to afford ferr-butyl 2-(42,72,102,137,167,197)-docosa-4,7,10,13,16,19-
hexaenamidopropylcarbamate (2.1 g, 70%} as a light yellow oil. Mass caiculated for

CyaHaeN7 O3 = 484.71; found: [M‘“ ] = AR5 6,

[0535] To a solution of rert-butyl 2-(42,72.102,132,16Z,197)-docosa-
4,7,10,13,16,19-hexaenamidopropylcarbamate (2.10 g, 4.34 mmol) in DCM (100
mLY 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,COs and extracted with EA (2 x 200 mL). The combined
organic layers were dried over MgSOs, filtered and concentrated under reduced

pressure to afford (42,72.1072,132,16Z,1 9Z)-N~{1-aminopropan-2-yldocosa-
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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. EOUTVALENTS [05651Those skilled in the art will reconiz, or be able to ascertain, using no

more than routin eri tation, numer uisalents to.the specific. odiments described
specifically heréfﬁﬁé@&%&%@ﬁa 8 g%%%n@%’(fe% %th% aé&’n‘ic%%gggsﬁ%g in hrg%é%f)‘é% fﬁ%gfollowing
claims. CLAIMSA cdipouing 6RE6rmMuiad: Pdrrhljla-d 3%fd2a phaimaceutically acceptable salt, hydrate,

solvate, prodrug, cr, or stereocisomer thereof, wherein: RI, R2, R3, and RA are each independently
selected from thésgfdup consistingiot B G .FZCRLNH2 | 6HCI-C3( Atk nea(@kC3-alky1)2,

O I NP P IR SO SOC ANt IR B COM
WI and W2 are{éachgnéie pemdenthd nodld @cde NH oz Wiem:wil ) am & X arelbothONE when both W] and
W2 can be takeargiéocg%tpo _E%%Igogpb%ﬁi?& .@9@?4'5%9 é}) in EA (40 mL). The mixture was

allowed to warm to RT, stirred (16 h) and filtered. The solvent was removed under

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,167,,19Z)-docosa-

4.7,10,13,16,19-hexacnamidopropyl}-2-hydroxybenzammde ( 1.07 g, 50.3%) as a

light yellow oil. Mass calculated for C3:HagN2Os = 504.70; found: [M+H] = 505.5.

Example 22: Preparation of N~(3-(4Z,72,102,13Z,16Z,19Z)-docosa-
4,7,10,13,16,19-hexaenamidobutan-2-y1)-2-hydroxybenzamide (15)

HO  ,  CH:SO.CH BN MsO NaNs, DMF Ny, Hp PdiC FaN /
OH OMs N NH;

3

0O
1@Ci O |
Chct HaN WA,y poe @f‘wﬁ/wz DHA, HATU
- H
NHChz 2) Hyp, PA/C oH

OJ\/H
N ey Y i
SRS e

OH ©

[6537] To a solution of butane 2,3-diol {15 g, 0.166 mol) and EGN (57.7 ml,
0.413 mol) in CH»Cl, (130 mL) at 0°C was slowly added a solution of CH3SO,Cl
(32.1 mL, 0.415 mol) in CHyCl (75 mL). The mixture was stirred at 0°C for 2k
and diluted with CH,Cl,. The mixture was washed with water, I N HCL, 5%
aqueous NaHCO» and brine. The organic layer was dried over MgSQy, filtered and
concentrated under reduced pressure to afford butane-2,3-diy] dimethanesulfonate
(40 g, 989%) as a light yellow oil. "HNMR (CDCI2): 84.9 {m, 2H, CH), 3.05 (s, 6H,
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represents an optional bond that when present requires that Q is null; a and ¢ are each independently
H. CH3, -OCH3, -OCH2CH3, or C(0)0OH; h is H, CH?., C(0)0OH, or 01; d is H or C(0)0OH; each n, o, p,
and q is independently 0 or 1; each Z is H or with the proviso that there is at least one (0 )1 in the
compound; each r is independently 2 or 3; each s is independently 5 or 6; each t is independently O or
[; Qis null, C(0)013, Z,

[0538] To a solution of butane-2,3-diyl dimethanesulfonate {15.0 ¢, 63.7 mmol)

m DMF (150 mL) at RT was added NaN3 {19.6 ¢, 301.5 mmol). The reaction
mixture was stirred at 85 °C for 24 h, cooled to RT, diluted with cold water (100
mL) and extracted with diethyl ether {4 x 100 mL). The combined organic layers
were washed with saturated NaHCO- (2 x 160 mL) and brine (100 mL), dried over
MgSQy, filtered and concentrated under reduced pressure. The erude product was
purified by flash chromatography on silica gel, eluting with PE:EA (5:1) to afford

2,3-diazidobutane (6.10 g, 68%) as a colorless oil.

[8539] A mixture of 2,3-diazidobutane (9.0 g, 64.3 mmol) and 10% PJ/C (0.90
g) in MeOH (300 mL} was stirred under a Hy 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 NH; in
MeOH-DCM (0-20%) to afford butane-2,3-diamine (4.8 g, 5%} as a vellow oil,
"THNMR (CDCI3): 82.8 (m, 1H, CH), 2.6 (m, 1H, CH), 1.65 (s, 4H, NH,), 1.0 (d,
6H, CHa).

[6540] To a mixture of butane-2,3-diamine (4.8 g, 54.5 mmol} in water (50 mL)
containing bromocrese! green as indicator was slowly added a solution of methane
sulfonic acid (10.46 ¢) in water (50 mL) until a blue to yellow color transition was
observed. The mixture was diluted with cthano!l {100 mL) and to 1t 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 MgSQyq, filtered and concentrated under reduced pressure to afford benzyl
3-aminobutan-2-ylcarbamate (4.2 g, 35%) as a colorless oil. Mass calculated for

C1oH sNo O, = 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 {490 g, 23 8 mmol) in

EtOAc (20 mL). The reaction mixture was stirred (RT, 16 h), filtered and
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c is H or any one of the side chains of the naturally occurring amino acids; W3 is null, -0-, or R is H or
C1-C3 alkyl; and is H, 00)CHS3, or Z. The compound of claim I, wherein W1 or W, is NH. The
compound of claim 2 whereinris 2,sis 6, tis |, and Zis The compound of claim 30 pound is The
compound of claim 1, wherein Q is Z. The compound of claimS, whereinthe compound is OH

concentrated under reduced pressure. The crude product was purified by column
chromatography on silica gel, eluting with PE-EA {5:1) to afford benzyl 3-(2-
hydroxybenzamido)butan-2-yicarbamate (3.2 g, 40%) as a colorless oil. Mass

calculated for CioHaN-Oy = 342 39; found: [M+H] = 3432

[0542] A mixture of benzy! 3-(2-hydroxybenzamido)butan-2-ylcarbamate (3.2 g,
9.36 mmol) and 10% Pd/C {0.32 ¢) in MeOH (120 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 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.

{35431 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 mmoi) in CH: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 | N HCI(2 x 50 mL), saturated NaHCO; (2 x 50 mL) and brine (50 mL), dried
over MgSQy, 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-(42,72.107,137, 167,197 )-docosa-4,7,10,13,16,19-hexaenamidobutan-2-yi)-2-
hydroxvbenzamide (1.08 g, 34.3%}) as a light vellow oil. Mass calculated for
Ca3HagNo O3 = S1R.73; found: [M+H] = 319.6.

Example 23: Preparation of 3-(42,72,1072,137,16Z,19Z)-docosa-4,7,10,13,16,19-
hexaenamidobenzoic acid (17)

QWO 1) oA, =bdl i /Q\re*a
~ AV AV ATV AVEYANES N k
H2N 2y NaOH i E

Q

[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,Cly and water. The agueous layer was

284



OH or OH The compound of claim 5, wherein the compound is 0 9.A compound of Formula Ill.
Formula | and a pharmaceutically acceptable salt, hydrate, solvate. prodrug, enantiomer, or
stercoisomer thereof. wherein each WL and W2 are independently null, 0, or NH, or when WI and W2
are both NH, then both W1 and W2 can be taken together to form a piperidine moiety; represents an
optional bond that when present requires that Q is null; each a and ¢ are independently H, CH3,

-OCH3, -0CH2@h b1 (RNAHT gach:Rd $id <ohiSin 6 Q0 i0rRudc 8 ach s bhar £10) 0ty
HCI, brine and dried over MgSQO4. The crude material was purified by silica
chromatography (0-30% ethyl acetate/pentane) to afford methyi 3-

(42,72, 102,137.,162.,197 -docosa-4,7,10,13,16,19-hexaenamidobenzoate. Mass
calculated for CipHieNO: = 461.64; found: [M~H] =462 3 This was then
dissolved in MeOH (10 mL) 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 laver was
washed with water, brine and dried over MgS0Oy. The crude product was purified by
silica chromatography (0-30% ethyl acetate/pentanc) to afford 0.066 ¢ of 3-
(47.,72,107,137.,167.,197 y-docosa-4,7,10,13,16,19-hexasnamidobenzoic acid as an
off-white solid. Mass calculated for CoH»NO: = 447.61; found: [M-H] = 446.2.

Example 24: Preparation of 2-hydroxy-5-(52,82,117.,14/)-icosa-5,8,11,14-
tetraenamidobenzoic acid (18)

0 o ~0H
1) AA, EDCI
OH 23 NaOH H o

[0545] To a solution of methyl 5-amino-2-hydroxybenzoate (0.27 g, 1.6 mmel}
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 agueous NaHCO3 and water, and then dried over
MgSO4. The crude product was purificd by silica chromatography (0-3% MeOH/
CH2CI2) to afford 0.6 g of methyi 2-hydroxy-5-(52,87,117,147)~icosa-5,8,11,14-
tetracnamidobenzoate as a brown oil. Mass calculated for CogHaoINOy =433 61,
found: [M+H] =434.3,

[0346] The methyl 2-hydroxy-3-(57,82,117,14Z)icosa~5,8,11.14-
tetragnamidobenzoate was then dissolved m THF (15 mL) and 3 N NaOH (3 ml.).

The mixture was heated (60 oC, 2 h) and then concentrated and acified to pH 3 with



each n, o, p, and q is independently O or 1; each Z is H or with the pros o thhere is at least one in the
compound; each r is independently 2, 3, or 7; each s is independently 3, 5, or 6; each tis
independently O or 1; u is 0 or 1; with the proviso that whenris 7, sis 3; Q is null, C(O)CH3, Z, , OT

e is H or any one of the side chains of the naturally occurring amino acids; W3 is null, -0-, or Ris H or
CI-C3 alkyl; and T is H, C.(0)CH3, or Z. 10.The compound of claim 9, wherein at least one tis 1 and at

least one \AT I% N HCL The product was extracted with ethyl acetate, and the combined organic
extracts were washed with brine and dried over MgS80,. The crude product was
purified by silica chromatography (0-15% MeOH/ CH.Cly) to afford 0.3 gof as 2-
hydroxy-5-(537,87,117,147)-icosa-5,8.11,14-tetracnamidobenzoic acid an orange

solid. Mass calculated for C3-H37 NGy = 439.59; found: [M-H] = 4383,

Example 25: Preparation of 5-(2-(4Z,7Z,10Z,13Z,16Z.,19Z)-docosa-
4,7,10,13,16,19-hexaenamideacetamido)-2-hvdroxyvbenzoic acid (19)

N 9 BOCHN/YOH
i o HQN/\/ \C\)“ 1oRa EDCL

t
o 2} TFA

NaOH
& H @
A VY Ny Ny N VYA W N NNOH
YT
OH

{6547) To a solution of methy! 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 CHyCl, and brine. The
aqueous layer was extracted with CH,Cly and the combined organic layers were
washed with brine and dried over MgSQs4. The crude product was purified by silica
chromatography (0-3% MeOH/ CH,Cly) to afford 1.37 g of methyl 5-(2-( zere -
butoxycarbonylaminojacetamido)-2-hydroxybenzoate. Mass calculated for

CisHaoN2Og = 324.33; found: [M+Na] = 3472,

[0548] The methyl 5-(2-( rerr -butoxycarbonylamino yacetamido)-2-
hydroxybenzoate (1.3 ¢, 4.0 mmol) was dissoived 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-aminoacetarmdo)-2-hydroxybenzoate as a clear oil. [M+H}+ =225.1. The oil
was dissolved in CH,Cl; (20 mi) and to this was added DHA (1.3 g, 4.0 mmol),
EDCI (0.84 g, 4.4 mmol) and triethyiamine (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,Cly, and the combined orgamnic layers were dried over

MgS0O,. The crude material was purified by silica chromatography (0-5% MeOH/
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0. 11 .The compound of claim 10, wherein Q is H. 12.The compound of claim 11, wherein the
compound is HO200H _/-NH HNNH 0

CH,Ch) to afford 0.9 ¢ of methyl 5-(2-(42,772,10Z,13Z,16Z,19Z)-docosa-
4,7,10,13,16,19-hexaenamidoacetamido }-2-hydroxybenzoate as a tan solid. Mass

35.4.

calculated for CigH1oN2O4 = 534 .69; found: [M~H] =

L4

[3549] The methyl 5-(2-(42,7Z,10Z,13Z,16Z,197)-docosa-4,7,10,13.16,19-

exaenamidoacetamido}-2-hydroxybenzoate (0.9 g, 1.7 mmol) was dissolved in
THF (153 mL) and 1 N NaOH (8 mL). The reaction was stirred (50 oC, 5h), and then
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
MgSOs. The crude material was purified by silica chromatography (0-5% MeOH/
CH,Cly) to afford 0.4 0 g of 5-(2-(47.,7Z,107,13Z,16Z,19Z)-docosa-
4,7,10,13,16,19-hexaenamidoacetarmido)-2-hydroxybenzoic acid as a yellow solid.
{M+H]+ = 521.3. Mass calculated for Ca1HgoN2Os = 520.66; found: [M-H] =
519.2,

Example 26: Preparation of N-(2-(4Z2,72,102,132,1672,197Z)-docosa-
4,7,16,13,16,19-hexaenamidoethyl)-2-hydroxy-4-(trifluoromethyl}benzamide

21
9 2
§ \‘g O 13 {CO0N2 ; N:/\/Nm DHA
FiC A om D poonw T~ e ou—sﬁ HATL
31 TFA o }
| 2y ?j’\/"i TNV
F.07F 0N ©

{0550} To a solution of 2-hydroxy-4-(trifluoromethyl)benzoic acid (0.5 g, 2.4
mmol) in CH,Cly (8 mL0 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,Cly (8 mLy and rerr-butyl 2-aminocthylcarbamate (0.39
¢, 2.4 mmol) and diisopropylethyvlamine (0.41 g, 3.2 mmol} were added. The
reaction was stirred (RT, 16 h} and then partitioned between CH,Cly and brine, The
aqueous layer was extracted with CH,Cl, and the combined organic extracts were
dried over MgSQ4. The crude material was purified by silica chromatography (0-
109 MeOR/ CH.Chy) to afford 0.55 g of zert -butyl 2-(2-hydroxy-4-

{(trifluoromethylibenzamido)ethylcarbamate. Mass calculated for CysHoF:N,Oy =
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14.A compound of Formula llla, Formula lila and phaimaccutically acceptable salts, hydrates,
solvates, prod rugs, enantiomers. and stereoisomers thereof, v'herein each Wl and W, are
independently null, 0, or NH, or when W1 and W2 are both H, then both W, and W2 can be taken
together to form a piperidin moiety; represents an optional bond that when present requires that Q is
null; each a and c arc independently H, CH3, -OCH3, -OCH2CH1, or C(0)01t each b is HI, CI-1,,

C(0)OEi. or 0-7:.each d.is H o ,%g 01-1; 0, p,.and g is independently.0 ar.1: each Z is H or
with the provisé3 %ﬁaﬁh%or%n% zit' éggs%](-)né % 'tqf%l%h%aég%goﬁﬁs ?\ &F;,ndfﬂ_zéfig 80 mf? anaz

TFA (4 mL}. The reaction was stirred (RT, 3h) and concentrated and dried to afford

0.7 g of N-(2-aminoethy!)-2-hydroxy-4-(tfrifluoromethylibenzamide as a clear oil.

Mass caleulated for CoH, FaN-O, = 248 .20; found: [M+H] =249.1

[0551] The N-(2-aminocthyl}-2-hydroxy-4-{trifluoromethyl)benzamide (0.7 g,
1.5 mmol) was dissolved m CH,Cl, (10 mL) and to this was added DHA (048 g, 1.5
mmol), HATU (0.67 g, 1.8 mmol) and trniethylamine (0.59 g, 5.9 mmol). The
reaction was stirred (RT, 16 Ity and then partitioned between CH,Cl, and brine. The
aqueous layer was extracted with CH,Cl, and the combined organic extracts were
dried over MgSQ4. The crude material was purified by silica chromatography (0-
10% MeOH/ CH:CY;) to afford 0.28 g of N-(2-{(42,72,102,137,167,19Z)-docosa-
4.7,10,13,16,19-hexaenamidoethyi)-2-hydroxy-4-(trifluoromethyhbenzamide as a
vellow oil. Mass calculated for CaoHa FiN2Ox = 558.67; found: M+H] = 5593,

Example 27: Preparation of ethyl 2-(2-(4Z,77,10Z,132.,16Z,197)-docosa~
4,7,10,13.16,19-hexaenamido-3-phenyipropanovlexy)benzoate (22)

Ph

H o
% BOCNH’Q(G o :
N o B o Sy Sogr DHA CRt
H
i /1 > P o y
" N
Ny

errTr———————
OH 2y TEA o HATLS e e s e s
N
O)\j./ I ] !
-~
Ph P

[05852] To a solution of ethyl 2-hydroxybenzoate (0.5 g, 3.0 mmol) m CH,Cl, (&
mL} was added 2-{ rerr -butoxycarbonylamino)-3-phenylpropanecic 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 CH2Cly and brine.
The agueous layer was extracted with CH»Cly and the combined organic extracts
were dried over MgSQO,. The crude material was purified by silica chromatography
(0-10% MeOH/ CH,Cly) to afford 1.2 g of ethyl 2-(2-( rerr -butoxycarbonylamino)-
3-phenylpropanoyloxy)benzoate. Mass calculated for CuasHpsNOg = 413.46; found:
IM+Na]™ = 437.1.
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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 ; U is
0 or I; with the proviso that when ris 7, sis 3; each Q is null, H, C(O)CH, Z, , Or each eis H or any
one of the side chains of the naturally occurring amino acids; W3 is null, -0-, or R is H or CI-C.3 alkyl;
and T is H, C(0)CH, or Z. 15. The compound of claim 13, and at least one Q is H. least one tis I, at
least one W1 is 0, 16. The compound of claim 15, wherein the compound is 17. A method of treating

inflammation, q@a¥¥jsingadmipistering 10,2 patisRlinnggdathsleot an effective amount of a compound

of Formula I,

phenyipropanoyloxyibenzoate (1.2 g, 2.9 mmol) was dissolved in CH,Cl; (10 mL)
and TFA {4 mL). The reaction was stirred (RT, 3h) and then concentrated. The
crude material was purified by silica chromatography (0-10% McOH/ CH,Cl) to
afford 0.63 g of ethyl 2-(2-amino-3-phenyipropanoyloxyibenzoate. Mass calculated

for CisHioNQO, = 313.35; found: [M+H] =314.1

10554] Ethyl 2-(2-amino-3-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 ¢, 0.9 mmol) and diisopropylethylamine (0.30 ¢, 2.3 mmol). The
reaction was stirred (RT, 3 h) and then partitioned between CH,Cl; and brine. The
aqueous layer was extracted with CHoCly and the combined organic extracts were
dried over MgSQy,. The crude material was purified by silica chromatography (0-
10% MeOH/ CH,Cl) to afford ethyl 2-(2-(42,72,10Z,137,16Z,19Z)-docosa-
4,7,10,13,16,19-hexacnamido-3-phenylpropanoyloxyibenzoate as a tan solid. Mass

calculated for CaglaeNOs = 623 82; found: {M*‘rH]’i =624.27.

Example 28: Preparation of 5-(2-(4Z2,7/2.107,137Z,16Z,197}-docosa-
4,7,10,13,16,19-hexaenamido-3-phenvipropanamido)-2-hydroxvbenzoic acid
(23)

HO,C ~ OH

o C
N NH

HN

[6555] 5-(2-(42. 72,002,132, 167,192 -Daocosa-4,7,10,13.16,19-hexacnamido-3-
phenylpropanamido}-2-hydroxybenzoic acid was prepared 1n a similar fashion as 5-
(242,772,107, 132,167,192 -docosa-4,7,10,13,16,19-hexacnamido-4-
methylpentanamido)-2-hydroxybenzoic acid, using the appropriate phenylalanine
starting material. Mass calculated for CsgHaegN-Os = 610.7%; found: [M-H] =
609.3.

289



Formula or pharmaceutically acceptable salt, hydrate, solvate, prodrug, enantiomer, or stcreoisomer
thereof, wherein each W1 and W, are independently null. 0, or NH, or when W1 and W2 are both NH,
then both W] and W2 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,
-OCH2CH.3, or C(0)OH; each b is H. CH, C(0)0OH, or 0-Z; each d is H or C(0)OH; each n, o, p, and q is

ndependetl § of 12250 15, Q% MG RIS 51995, 25, M e compoun
5,8,11,14,17-pentaenamidobenzoic acid (24)

g O
ANANAANZ/ ﬁ%
G =5 OH

{0556} 2-Hydroxy-5-(5Z 82, 11Z,14Z,17Z)-1cosa-5,8,11,14.17-
pentacnamidobenzoic acid was prepared in a similar fashion as 5-
(42,72.,107,137.,167,197)-docosa-4,7,10,13.16,19-hexaenamido-2-hydroxybenzoic
acid, using the appropriate EPA starting rmaterial. Mass calculated for Cy7HasNO, =

437.57; found: [M-H] =436.2.

Example 30: Preparation of N-(2-(4Z,7Z,10Z2,137.,16 Z,19Z)-docosa-
4,7,10,13,16,19-hexaenamidoethyl)-2' 4 '-difluoro-4-hydroxybiphenyl-3-
carboxamide (25)

[0557] N-(2-(4Z,77,102,13Z,16Z,197)-docosa-4,7,10,13,16,19-
hexasnamidoethyl)-2",4'-difluoro-4-hydroxybiphenyl-3-carboxamide was prepared
in a similar fashion as N-(2-(42.,77,104,137.,167,19Z)-docosa-4,7,10,13,16,19-
hexaenamidocthyl}-2-hydroxybenzamide, using the appropriate 2',4'-difluoro-4-
hvdroxybiphenyl-3-carboxylic acid starting material. Mass caleulated for

CarHagFoN-Ox = 602,75, found: [M“*“Hr = 6033,

Example 31: Preparation of 2'4'-difluoro-4-hydroxy-N-(2-
(572..872,1172.,147Z.,177)-icosa-5,8,11,14,17-pentaenamidoethyl)biphenyl-3-
carboxamide (26)
F
-

F O
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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, u
is 0 or 1; with the proviso that whenris 7, s is 3; Q is null. C(0)C1-17.. Z, or cis H or any one of the
side chains of the naturally occurring amino acids; W3 is null, -0-, or R is H or C1-03 alkyl: and T is H,
C(0)CHS3, or Z. 18. The method of claim 17, wherein at least one tis 1 and at least one WI is 0. 19.
The method of claim 18, wherein Q is H. 10.The method of claim 19, wherein the compound is HOC
OH [0558] 2" 4'-Difluoro-4-hydroxy-N-(2-(52,8Z, 117,147,177 }-icosa-5,8,11,14,17-

pentacnamidoethyljbiphenyi-3-carboxamide was prepared in a similar fashioin as N-
(2-(42.72,102,132.162,197)-docosa~4,7,10,13,16,19-hexaenamidoethyly-2-
hydroxybenzamide, using the approprate 2'.4'-difluoro~4-hydroxybiphenyi-3-
carboxylic acid and EPA. starting matenals. for CasHapFaN2Oy = 576.72; found:
[M+H] = 3773,

Example 32: Preparation of ethyl 4-((4/2.,72,1072.1372.,167,19Z)-docosa-
4,7,10,13,16,19-hexaenovioxy)-2',4'-difluorobiphenyl-3-carboxylate (27)

1) EtOH, H,80,

2) DHA, EDC

[0559] The' 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 dnied over MgSQy. Solvent evaporation afforded 1.0 ¢
of ethyi 2",4'-difluoro-4-hydroxybiphenyi-3-carboxylate. Mass calculated for
CisH1F205 = 278.25; found: {M+H] =279.1.

[0560] The ethyt 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 (035 g, 1.1
mmol), EDCI (0.23 g, 1.2 mmol) and dimethylammopyridine (0.13 ¢, 0.1 mmol).
The reaction was stirred (RT, 3h) and then partitioned between CH,Cl, and brine.
The aqueous layer was extracted with CH2Cly and the combined organic extracts
were dried over MgSO MgS04. The crude material was purified by silica
chromatography (0-40% cthyl acetate/pentane) to afford 6.1 g of ethyl 4-
((42.,72,10Z2,1372,167,19Z)-docosa-4,7,10,13,16,19-hexaenovloxy)-2'4'-
difluorobiphenyl-3-carboxylate. Mass calculated for Cz7HaF204 = 588.72; found:
IM+H] =589.3.
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NH HO2COH 0 OH OH 21.The method of claim 17, wherein the inflammation is associated with a
metabolic disorder. The method of claim 18, wherein the metabolic disorder is Type 11 diabetes,
insulin resistance cardiovascular disease, arrhythmia, atherosclerosis, coronary artery disease,
hypc,rtriglyceridemia, dysiipidemia, retinopathy, nephropathy, neuropathy, or macular edema. 23.The
method of claim 17, wherein the inflammation is associated with an inflammatory bowel disease. The

thod of claim 23, in the infl t i is i fj litis, B tt' d ,
S’recéhn‘?s32’%%'11“%%‘:{%%%%%@3&@3?@ %?{%n%?e%n %*g%'éis‘%?aj‘;{g%#@a%iﬁidSgii”eré?fv"ee
disorder. 26.Th& ktHdd 81 A AN T QU FORE, e‘r\; AP §idoPder is neurodegeneration,

Alzheimer's disease, multiple sclerosis, Huntington's disease, infectious meningitis, encephalomyelitis,
Parkinson's disease, amyotrophic latera SC|9,[QSiS, or encephalitis.
O

£
e O
F

O —_— [ [T B omeraennn e

[0561] Ethyl 2-((42,7Z2,102,137,16Z,197)-docosa-4,7,10,13,16,19-
hexaenoyloxy)-4-(trifluoromethyi)benzoate was prepared in a similar fashion as
ethyl 4-((42,7Z2,162,132,162,19Z2)-docosa-4,7,10,13,16,19-hexaenovloxy)-2'.4'-
difluorobiphenyl-3-carboxylate, using the appropriate 2-hydroxy-4-
(trifluoromethyl)benzoic acid starting material. Mass calculated for CioHaF:04s =

544.64; found: [M+Na] = 5673.

Example 34: Preparation of ethvl 4-(2-(4Z,7Z,107,13Z.,16/,197}-docosa-
4,7,10,13,16,19-hexaenamido-d-methylpentanovioxy)-2'4'-difluorobiphenyl-3-
carboxylate (29)

[(1562] Ethyl 4-(2-(42,72,102,132,16Z,19Z)-docosa-4,7,10,13,16,19-
hexaenamido-4-methylpentanovloxy)-2',4'-difluorobiphenyl-3-carboxylate was
prepared as described for ethyl 2-(2-(42.72.102.132,16Z,15Z)-docosa-
4,7,16,13,16,19-hexaenamido-4-methylpentanoyloxybenzoate, using the
appropriate 2. 4'-difluoro-4-hvdroxybiphenyl-3-carboxylic acid starting material.

Mass calculated for CaaHa:FNO; = 701.8%; found: [M+H] =702.4.

292



The method of claim 17.h cm the inflammation is associated with muscle wasting disorder. The
method of claim 27, wherem themuscle wasting disorder is Duchenne's muscular dystrophy,
dermatomositis, inclusion body myositis, polyrnyositis, or cachexia. 29.A pharmaceutical composition
comprising a compound of Formula 1ll, Formula Ill. or pharmaceutically acceptable salt, hydrate,
solvate, prodrug, enantiomcr, or stercoisomer thereof, wherein each W1 and W2 are independently

null, 0, or NH, erywhgle\W4 ok ir 260 D othetiy] Ben @AM A4 2V Zarodg-thilcesatogether to form a
piperidine moiefys, 1€ PRSRE NisRR ARleRR dand dhatipdhiragudsent-aequires that Q is null: each a and ¢
are independeihifthordidettBBbEaz64E 303, or C(0)0H; each b is H. CIL. C(0)0H, or 0-Z; each d is
H or C(0)OH, each n, o, p, and q is independently 0 or 1; each Zis Hor (0

O

Ao
BN
- O:7Mm/\/~--‘"-\/‘—“‘\/:-\/“—“\/:\/"'—\/
O

[0563]  Ethyl 2-2-(4Z,7Z2.10Z,132.16Z,19Z)-docosa-4,7,10,13,16,19-
hexaenamido-4-methylpentanoyloxy)-4-(trifluoromethy!)benzoate was prepared as
described for ethyl 2-(2-(42,7Z,10Z,132,16Z,19Z)-docosz-4,7,10,13,16,19-
hexaenamido-4-methylpentanoyloxy)benzoate, using the appropriate 2-hydroxy-4-
(trifluoromethyljbenzoic acid starting material. Mass calculated for CasdlseFaNOs =

657.80; found: [M+H] = 658.4.

[¢564] 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
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

[a565] 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 berein. Such equivalents are intended to be

encompassed in the scope of the following claims.



with the proviso thatere is at least one in the compound; each r is independently 2, 3, or 7; each s is
independently 3, 5, or 6; each t is independently O or I; U is O or I; with the proviso that when ris 7, s is
3; Qis null, C(0)CHS3, Z, is H or any one of the side chains of he naturally occurring amino acids; W3

is null, -0-, or Riis H or C1-C3 alkyl: and T is H, C(0)CH3, or Z; and a phalmaceutically acceptable
carrier.

CLAIMS

I A compound of Formula I,

Rs Q

Formuial

and a pharmaccutically acceptable salt, hydrate, solvate, prodrug,

enantiomer, or sterecisomer thereof,
wherein:

Ry, Ry, Ry, and Ry are each independently selected from the group consisting
of H, C1, E, ON, NHa, -NH(C;-Cs alkyl), -N{C;-Cs alkyl)z, -NH(C(O)C;-Cs alkyl),
N(C(OYC-Cy alky Dy, ~C(OMH, -C(OYC,-Cs alkyl, -CLOYOC-Cs alkyl, -C{O)NH-,
-C{OWNH(C-Cy alkyl), -CION(C,-Cx alkyl)s, -Ci-Ca alkyl, -0-C-C; alkyl,
-S(OYC-Cs alkyl, and -S(O»C-Cs alkyl;

W, and W, arc each independently null, O, or NH, or whan W) and W3 are
both NH, then both W, and W can be taken together to form a pipenidine moiety;

----- represents an optional bond that when present requires that Q 1s nuil;

a and ¢ are each independently H, CHs, -OCH;, -OCH,CHs, or C{O)YOH;

bis H, CH;, C(O)YOH, or O-Z;

dis H or C{O)OH,

each n, o, p, and q is independently O or 1;

each Z 1s H or
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R

a4

in the compound;

cach r is independently 2 or 3;
cach s is independently 5 or 6;
each t1s independently O or 1;

Q is null, C(OYCH;, Z,

Wy
:?‘LL \z

2

)

|

T

5

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

W is null, -O-, or ~“N{R}-;
R is H or C,-C; aliyl; and
Tis H, C(OY Hs, or Z.

The compound of claim 1, wherein Wy or W2 1s NH.

The compound of claim 2, whereintis 2,518 6, t1s |, and Z is



LA

The compound of claim 5, wherein the compound 18

Qcozw
0

O

Q,COZH

Q
&

O
o
F O
.

SN NN
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or
OH
O
O [ o xmanernn re— rr—— —
7 The compound of claim 1, wherein Q is
I
Wa
;lL ~z
e
¥ The compound of claim 3, wherein the compound 1s

O
it
O-Et

Oﬁ o
o STV
G

g, A compound of Formula 1,

d b
W
Z A
'\\ o u
W G f
[ p a G

ZA
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Formula I,

and a pharmaccutically acceptable salt, hydrate, solvate, prodrug, enantiomer, or
steregisomer thereot,

wherein

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

————— represents an optional bond that when present requires that Q 1s null;

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

each bis H, CHs, C(OYOH, or 0-Z;

each d 1s H or C{O)YOH:

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

cach Z is Hor

in the compound;

each r 1s independently 2, 3, ot 7;

each § 18 independently 3, 5, or 6;

cach tis independently §or 1;

uis Oori;

with the proviso that whenris 7, 518 3

Q18 null, C(OYCH;, 7,



¢ 1s H or any one of the side chains of the naturally occurring amino acids;
W is nuil, -O-, or -N(R)-;
R is Hor C;-C; alkyl; and

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

10.  The compound of claim 9, wherein at least one t1s | 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

i) CO.H
HNOH

0,

o o
HN O OH
HO.C, oM
728\
e N N 0 —
v JNH
& ;
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HOLC, OH

0
\/‘;‘\ Py peaian il e iy _/_“NH
HN MH
G ;
HOLC OH
O
e A
N JNH
H O ’
9]
N
=N N OH
© oH
13, The compound of claim 14, wherein the compound 1s
VoV VeV V¥ Ve SV G
HNOH

i4. A compound of Formula Ila,

Formula Ifla

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 moicty,;
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----- represents an optional bond that when present requires that QO is nutl;
cach a and ¢ arz independently H, CH:, -OCH;:, -OCH,CH;, or C{OHYOH:
cach b is H, CHy, CIOYOH, or -7

each d is H or C{OYOH;

cach n, o, p, and g 1s independently O or 1;

each 7Z 15 H or

in the compound;

cach r s independently 2, 3, o1 7;

each s 1s independently 3, 5, or 6;

each t 1s independently O or 1;
uisGorl;

with the proviso that whenris 7, s 18 3;

each Q 1s null, H, C(O)YCH,, Z,
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each ¢ 1s H or any one of the side chains of the naturally occurring amino
acids;

W3 1s null, -O-, or =N(R)-;

R is Hor C;-C; alkyl; and

Tis H, C(O)CHs, or Z.
i3, The compound of claim 13, wherein at least one tis 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
o0
N N NH
HN
17. A method of treating inflammation, comprising administering to a patient in

need thereof an effective amount of a compound of Formula [I1,

d b R
7 -_ W,y RN
. ’ A u
W2 q— I :
c p a 9]

Formula I,



or pharmaceutically acceptable salt, hydrate, solvate, prodrug, enantiomer, or
stereoisomer thercof,
wherein
each W, and W, are independently nulf, O, or NH, or when Wy 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;
cach a and ¢ are independently H, CHs, -OCHj;, -OCH,CH+, or C{O)OH;
cach b is H, CHs, C(OYOH, or 0O-Z;
cach d is H or C(OYOH;
eachn, o, p, and q is independently O or 1;

cach Zis Hor

in the compound;

cach ris independentiv 2, 3, o1 7,

cach s is independently 3. 5, or 6;

each t 1s independently G or I
uisOorl;

with the proviso that whenris 7, s 18 3;

Q18 null, C(OYCH-=, Z,
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18,

19.

O

I_

T :
e 1s H or any one of the side chains of the naturally occurring amino acids;
W is null, -O-, or ~N{R}-;

R is Hor C;-C; alkyl; and

T1s H, C{O)CH;, or Z.

The method of claim 17, wherein at least one t is 1 and at jcast one W, 15 O,
The method of claim 18, wherein Q is H.

The method of claim 19, wherein the compound 15

53

O
HN OH
HO.C,  OH
I &
HN NH
o s
o) CO,H
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s

0
e 0
N—/— J—NH
H o
y 0
e N N oH
© OH

The method of claim 17, wheremn the mflammation is associated with a

metabolic disorder.

The method of claim 18, wherein the metabolic disorder is Type 11 diabetes,

msulin resistance cardiovascular disease, arrhvthmia, atherosclerosts,
coronary artery disease, hypertriglyeeridemia, dyslipidemia, retinopathy,

nephropathy, neuropathy, or macular edema

The method of claim 17, wherein the inflammation is associated with an

inflammatory bowel discase.

The method of claim 23, wherein the inflammatory bowel diseas is ileitis,

ulcerative colitis, Barrett’s syndrome, or Crohn’s disease.

The method of claim 17, wherein the inflammation 1s associated with 2

neurodegenerative disorder.

The method of claim 25, wherein the neurodegenerative disorder 1s
neurodegeneration, Alzheimer’s discase, multiple scierosis, 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 18 associated with a

muscle wasting disorder.

28, The method of claim 27, wherem the muscle wasting disorder is Duchenneg’s
muscular dystrophy, dermatomositis, inclusion body mvositis, polymyositis,

or cachexia,

29, A pharmaceutical composition comprising a compound of Formula 111,

Fermaula I,

or pharmaceutically acceptable salt, hydrate, solvate, prodrug, enantiomer, or
stereoisomer thereod,
wherein
each W, and W are independentiy 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 Q15 null;
each a and c are independentiy H, CH,;, -OCH;, -OCH-CH:, or C(O)0OH;
cach b is H, CH,, C(O)OH, or O-Z;
each d 18 H or C{O)OH;
cach n, o, p, and q is independently 0 or 1;

each Z1s Hor

with the proviso that there 1s at least one
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in the compound;

each ris independently 2, 3, 0r 7;

each s 15 independently 3, 3, or 6;

each t 1s independently O or 1
uisfori;

with the provise that when ris 7, 818 3,

(QJis null, C(OYCHa, 7,

G

T :
¢ 18 H or any one of the side chains of the naturally occurring amino acids;
Wy is null, -O-, or =N(R)-;

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

Tis H, C(OCHs, or Z;

and a pharmaceutically acceptable camer.
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