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COMPOSITIONS AND METHODS FOR THE TREATMENT
OF INFLAMMATION AND LIPID DISORDERS

PRIORITY

[0001] The present application claims the benefit of Indian Provisional Patent Applications
No.  3841/CHER012 filed on 14-September-2012 and 3728CHEZ2012 filed on 8-
September-2012, the entive disclosure of which is relied on for all purposes and 1s

incorporated into this application by reference.

FIELD OF THE INVENTION

[0002] This disclosure generally relates to compounds and compositions for the treatment
of inflammation and bipid disorders. More particularly, this invention relates to treating
subjects with a pharmaceutically acceptable dose of compounds, crystals, solvates,

enantiomer, stereoisomer, esters, salts, hydrates, prodrugs, or mixtures thereof

BACKGROUND OF THE INVENTION

[0003] Fish ail 1s obtained in the human diet by eating oily fish, such as hernng, mackerel,
salmon, albacore tuna, and sardines, or by consuming fish o1l supplements or cod liver oil,
However, fish do not naturally produce these oils, but obtain them through the ocean tood
chain from the marine microorganisms that are the original source of the omega-3
polvunsaturated fatty acids (Omega-3 PUFA} found in fish oils. Numerous prospective and
retrospective trials from many countries, including the U8, have shown that moderate fish
oil consumption decreases the risk of major cardiovascular (CV) events, such as
myocardial infarction (M1), sudden cardiac death (SCD}, coronary heart disease (CHDJ,
atrial fibrillation (AF}, and most recently, death in patients with heart failure (HF).
Considerable attention has been directed at the various classes of fatty acids and their

mmpact on the prevention and treatment of CV diseases.
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[6004] Most of the evidence for benefits of the Omega-3 PUFA has been obtained for
cicosapentaenoic acid (EPA) and docosahexaenoic acid {DHA), the long-chain fatty acids
in this family. There is, however, some epidemiological support for a benefit from alpha-
finolenic acid (ALA), the plant-based precursor of EPA. The American Heart Association
{AHA) has currently endorsed the use of Omega-3 PUFA at g dose of approximately 1
g/day of conthined DHA and EPA, cither in the form of fatty fish or fish oil supplements
{in capsules or fiquid form) in patients with documented CHD. The health benefits of these
fong chain fatty acids are numerous and remain an active area of research. The purpose of
this review is to summarize the current sciemtific data on the effects of the long chain
Omega-3 PUFA in the primary and secondary prevention of various CV disorders and to

highlight potential directions for CV research with Omega 3 faity acids.

[B8003] Problems with lipophilic polyunsaturated fatty acids and bpophilic antioxidants
such as Omega 3 fatty acids is the extremely low agqueous solubility profile; low bio-
avallability, difficalties in obtalning chemically pure form esther in enantiomer or
molecular form, low stability profile and also less feasibility in formulation in different

phystcal forms.

[0006] Managing acute pathology of often relies on the addressing underlying pathology
and symptoms of the disease. There 1s currently a need m the art for new compositions to
treatment or defay of the onset of inflammation and lipid disorders and its associated

complications progression,

SUMMARY OF THE INVENTION

[0007] The present iovention provides compounds, compositions contaning these
compounds and methods for using the same to treat, prevent and/or ameliorate the effects

of the conditions such as inflammation and lipid disorders.
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[0008] The invention herein provides compositions comprising of formula | or
pharmaceutical acceptable salts thereof. The invention also provides pharmaceutical
compositions comprising one or more compounds of formula I or intermediates thergof and
one or more of pharmaceutically acceptable carriers, vehicles or diluents. These
compositions may be used in the treatment of inflammation and lipid disorders and its

associated complications,

Ry~
Y

Formula 1
[0009] In certain embodiments, the present invention refates to the compounds and

compositions of fornwla 1, or pharmaceutically acceptable salts thereof,

O

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

stereoisomers thereof,
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[0011] I another aspect. compounds of the Formula 1T are described:
O

Reg:

Fornwla 11

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, enantiomers, and
stereoisomers thereof,
[0012] Wherein,

R’ each independently represents H, D, 0. -CH.CO-. nuil,
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[0013] In the ilustrative embodiments. examplos of compounds of formula T and formula 11 are as

sot forth below:
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[p014] Herein the application also provides a kit comprising any of the pharmaceutical
compositions disclosed hervein. The kit may compnise instructions for use in the treatment

of inflanvuation and lipid disorders or its related complications.

[0015] The application also discloses a pharmacestical composition comprising a
pharmaceutically acceptable carrier and any of the compositions herein. In some aspects,
the pharmaceutical composition is  formudated for systemic  administration, oral
administration, sastained release, parenteral admimstration, injection, subdermal
administration, or transdermal administration.

[8016] Hevein, the application additionally provides kits comprising the pharmaceutica
compositions deseribed heremn. The kits may further comprise instructions for use n the

freatment of inflammation and fipid disorders or its related complications.

[8017] The compositions described herein have several uses. The present apphcation
provides, for example, methods of treating a patient suffering from inflammation and lipid
disorders or its related complications manifested from metabolic or genetic conditions or
disorders, inflammation and  lipid  disorders, <chronic  diseases  or  disorders;
neurodegenerative  disorders, Hepatology, Cancer, Respiratory, Hematological,

Orthopedic, Cardiovascular, Renal, Skin, Vascular or Qcular complications.
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DETAILED DESCRIPTION OF THE INVENTION

[06018] Definitions
[0019] As used herein, the following terms and phrases shall have the meamngs set forth
below. Unless defined otherwise, all technical and scientific terms used herein have the

same meaning as commonly understood to one of ordinary skill in the art.

[0020] The compounds of the present invention can be present in the form of
pharmaceutically acceptable salts. The compounds of the present invention can also be
present in the form of pharmaceutically acceptable esters {i.e., the methyl and ethyl esters
of the acids of formula I and formula 1l to be used as prodrugs). The compounds of the
present invention can also be solvated, e hydrated. The solvation can be affected in the
course of the manufacturing process or can take place Lo ag a consequence of hyvgroscopic

properties of an initially anhydrous compound of formuda 1 and formula H (hydration).

[8021] Compounds that have the same moleaular formula but differ in the nature or
sequence of bonding of their atoms or the arrangement of their atoms in space are termed
Msomers.” Isomers that differ in the arrangement of their atoms in space are termed
"stereptsomers." Diastereomers are stereoisomers with opposite configuration at one or
more chiral centers which are not enantiomers. Stereoisomers bearing one of more
asymmetric centers that are non- superimposable murror images of each other are termed
"enantiomers.” When a compound has an asvmmetric center, for example, if a carbon atom
is bonded to four different groups, a pair of enantiomers is possible. An enantiomer can be
characterized by the sbsolute configuration of ity asvmmetric center or centers and is
described by the R- and S-sequencing rules of Cahn, Ingold and Prelog, or by the manner in
which the molecule rotates the plane of polarized light and designated as dextrorotatory or
fevorotatory (1.e., as (+) or (-)-1somers respectively). A chiral compound can exist as either
individual enantiomer or as a mixture thereof. A mixture containing equal proportions of

the enantiomers is called a “"racemic nixture",
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[0022] As used bheremn, the term “metabolic condition” refers to an Inbom errors of
metabolism {or genetic metabolic conditions} are genetic disorders that result from a defect
in one or more metabolic pathways; specifically, the function of an enzyme is affected and

is either deficient or completely absent.

[6023] The term "polymeorph” as ysed herein ts art-recognized and refers to one crystal

structure of a given compound.

N
.

[0024] The phrases “parenteral admimistration” and “administered parenterally” as used
herein refer to modes of administration other than enteral and topical adnumstration, such
as injections, and include without limutation itravenous, intramuscular, intrapleural,
mtravascolar,  intrapericardial, atraartenal,  intrathecal, intracapsular, ntraorbital,
intracardiac, intradennal, mtraperitoneal, transtracheal, subocutaneous, ssheuticular, intra-

articuiar, subcapsular, subarachnord, intraspimal and intrastemal tnjection and infosion,

[8025] A “patient,” “subject,” or “host” to be treated by the subject method may mean

either a human or non-human animal, such as primates, mammals, and vertebrates.

[0026] The phrase “pharmaceutically acceptable” 1s  artrecognized. In  certain
embodiments, the term ncludes compositions, polymers and other materials and/or dosage
forms which are, within the scope of sound medical judgment, suitable for use 1 contact
with the tissues of mammals, human beings and animals without excessive toxicity,
irritation, allergic response, or other problem or complication, commensurate with a

reasonable benefit/risk ratio.

[06027] The phrase “pharmaceuntically acceptable carpier” is ant-recognized, and includes,
for example, pharmaceutically acceptable materials, compositions or vehicles, such as a
higuad or solid filler, diluent, solvent or encapsulating material wvolved in camrving or
transporting any subject composition, from one organ, or portion of the body, to another

organ, or portion of the body. Each carrier must be “acceptable” in the sense of being
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compatible with the other ingredients of a subject composition and ot myurious to the
patieni. In certain embodiments, a pharmaceutically acceptable carrier is non-pyrogemc.
Some examples of matenals which may serve as pharmaceutically acceptable carriers
include: (1} sugars, such as lactose, glucose and sucrose; (2) starches, such as com starch
and potate starch, (3} cellulose, and is derivatives, such as sodiom carboxymethyl
cellulose, ethyl cellulose and cellulose acetate; (4} powdered tragacanth; (5} malt, {&)
gelating (7) tale; (¥) cocoa butter and suppository waxes; {9} oils, such as peanut oil,
cottonseed oil, sunflower ail, sesame oil, olive cil, corn oil and soybean oil; (10) glycols,
such as propylene glycol; (11} polyols, such as glveerin, sorbitol, mannitol and
polyethylene glycol; {12) esters, such as ethyl oleate and ethyl laurate; (13) agar; (14)
buffering agents, such as magnesium hvdroxide and aluminum hydroxide; {15) algimc
acid, {16) pyrogen-free water; (17) 1sotomie saling; (18) Ringer’s solution; (19} ethvi
alcohol; (20) phosphate buffer solutions; and (21) other non-toxic compatible substances

emploved in pharmaceutical formulations.

[0028] The term “prodrug” is intended to encompass compounds that, under physiological
conditions, are converted mto the therapeutically active agents of the present invention. A
common method for making a prodrag 1s to mclode selected moteties that are hydrolyzed
under phystological conditions to reveal the desired molecule. In other embodiments, the

prodrug 1s converted by an enzvmatic activity of the host animal.

j0029] The term “prophylactic or therapeatic” tregtment is art-recognized and includes
adminisiration fo the host of one or more of the subject compositions. I it is administered
prior to clinical manifestation of the unwanted condition {e.g., disease or other unwanted
state of the host animal)} then the treatment is prophylactic, e, it protects the host against
developing the unwanted condition, whereas if it is administered after manifestation of the
unwanted condition, the treatment is therapeutic, {i.e., it is intended to diminish, ameliorate,

or stabilize the existing unwanted condition or side effects thereof).
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[0030] The term "predicting” as used berem vefers to assessing the probability related
diseases patient will suffer from abnormalities or complication andfor terminal platelet
aggregation or fallure and/or death (1.e. mortality) within a defined time window
{predictive window} in the future The mortality may be caused by the central nervous
system or complication. The predictive window is an interval in which the subject will
develop one or more of the satd complications according to the predicted probability. The
predictive window may be the entive remaining lifespan of the subject upon analysis by the

method of the present invention.

[8031] The tetn "treating” is art ~recognized and includes preventing a disease, disorder or
condition from occurnng in an animal which may be predisposed to the disease, disorder
and/or condition but has not yet been diagnosed as having it; inbibiting the discase,
disorder or condition, e.g., impeding its progress; and relieving the disease, disorder, or
condition, e.g., causing regression of the disease, disorder andfor condition. Treating the
disease or condition mclades ameliorating at least one syraptom of the particelar disease or
condition, even if the underlving pathophysictogy 1s not alfected, such as treating the
mflammation and lipid disorders of a subject by administration of an agent even though

n

such agent does not treat the cause of the condition. The term “treating”, “treat” or
"treatment” as used herein nchudes curative, preventative {e.g., prophylactic), adjunct and

palliative treatment.

[0032] The phrase "therapeutically effective amount” is an art-recognized term. {n certain
embodiments, the term refers to an amount of a salt or composition disclosed herein that
produces some desired effect at a reasonable benelitrisk ratio applicable to any medical
freatment. In certain embodiments, the term refers to that amount necessary or sufficient to
gliminate or reduce medical symptoms for a penod of time. The effective amount may vary
depending on such factors gs the discase or condition being treated, the particular targeted
constructs being administered, the size of the subject, or the severity of the disease or
condition. One of ordinary skill in the art may empirically determine the effective amount

of a particular composition without necessitating undue experimentation.
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[0033] In certain embodiments, the pharmaceutical compositions described herein are
formulated in a manner such that said compositions will be delivered to & patient in a
therapeutically effective amount, as part of a prophylactic or therapeutic treatment. The
desired amount of the composition to be administered to a patient will depend on
absorption, inactivation, and excretion rates of the drug as well as the delivery rate of the
salts and compositions from the subject compositions. 1t s to be noted that dosage values
may also vary with the severity of the condition to be alleviated. It is to be further
understood that for any particular subject, specific dosage regimens should be adjusted over
nme according to the individual need and the professiongl judgment of the person
administering or supervising the adnunistration of the compositions. Typically, dosing will

be determined using techriques known to one skilled in the art,

[0034] Additionally, the opumal concentration andfor guantities or amounts of any
particular salt or composition may be adjusted to accommodate variations in the treatment
parameters, Such treatment parameters include the clinical use to which the preparvation is
paot, e.g., the site treated, the type of patient, e.g., human or non-lugnan, adult or child, and

the nature of the disease or condition.

[B035] In certatn embodiments, the dosage of the subject compowsitions provided herein
may be determined by reference to the plasma concentrations of the therapeutic
composition or other encapsulated matentals. For example, the maximum plasma
concentration (Cmax} and the area under the plasma concentration-timie curve from time 0

{o infinity may be used.

[8036] When used with respect to a pharmaceutical composition or other material, the term
“sustmned release” 15 art~recognized. For example, a subject composttion which releases a
substance over time may exhibit sustained release characteristics, in contrast to a bolus tvpe
adminisiration in which the entire amount of the substance is made biologically available at

one time. For example, in particular embodiments, upon contact with bady fluids including



WO 2014/037834 PCT/IB2013/056702
14

blood, spmal flud, wmocus secretions, lymph or the like, one or more of the
pharmaceutically acceptable exciptents may undergo gradual or delaved degradation (e.g..
through hydrolysis) with concomitant release of any material incorporated therein, e.g., an
therapeutic and/or biologically active salt and/or composition, for a sustained or extended
pariod (as compared to the release from a bolus)  This release may result in prolonged
delivery of therapeutically effective amounts of any of the therapeutic agents disclosed

herein,

[0037] The phrases “systemic administration,” “administered systemically,” “peripberal
administration”™ and “adnunistered peripherally”™ are artrecognized, and wclude the
admmistration of a subject composition, therapeutic or other material af a site remote from
the disease being treated.  Adminisration of an agent for the disease hewng treated, even if
the agent is subsequently distributed systemically, may be termed “local™ or “topical” or
“regional” administration, other than directly into the ceotral nervous system, eg., by
subcutaneous administration, such that it enters the patient’s system and, thus, is subject to

metabolism and other like processes.

[8038] The phrase “therapentically effective amount” is an art-recognized term. In certain
embodiments, the term refers (0 an amount of a salt or composition disclosed herein that
produces some desived effect at a reasonable benefit/risk ratio applicable to any medical
treatment. In certain embodiments, the term refers to that amount necessary or sufficient to
eliminate or reduce medical symptoms for a period of ime The effective amount may
vary depending on such factors as the disease or condition being treated, the particular
targeted constructs being administered, the size of the subject, or the severity of the disease
or condition. One of ordinary skill ig the art may empirically determine the effective

amount of a particular composition without necessitating undue experimentation.

[6039] The present disclosure also contemplates prodrugs of the compositions disclosed

herein, as well as pharmaceutically acceptable salts of said prodrogs.
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[0040] This application also discloses a pharmaceutical composiion comprising a
pharmaceutically acceptable carrier and the composition of a compound of Formula | and
formula 1 may be formulated for systemic or topical or oral admunistration. The
pharmaceutical composition mav be alse formulated for oral administration, oral solution,
injection, subdermal administration, or transdermal administration. The pharmaceutical
composition nray further comprise at least one of a pharmaceutically acceptable stabilizer,

diluent, surtactant, filler, binder, and lubricant.

[0041] In many embodiments, the pharmacentical compositions described herein will
fncorporate the disclosed compounds and compositions (Fornwla T and Formula 1) to be
delivered m an amount sufficient to deliver 1o a patient a therapeutically effective amount
of a compound of formula 1 and formula I or composition as part of a propbylactic or
therapeutic treatment.  The desired concentration of formula 1 and formula IF or its
pharmaceutical acceptable salts will depend on absorption, inactivation, and excretion rates
of the drug as well as the delivery rate of the salts and compositions from the subject
compositions. It 18 to be noted that dosage values may also vary with the severity of the
condition to be alleviated. It is to be further understood that for any particular subject,
specific dosage regimens should be adjusted over time according to the individual need and
the professional judgment of the person administering or supervising the administration of
the compositions.  Typically, dosing will be determined using techniques known to one

skifled in the art.

[06042] Additionally, the optimal concentration and/or guantities or amoumts of any
particular compound of formula I and formula I may be adjusted to accommodate
variations in the treatment parameters. Such treatment parameters include the clinical use
to which the preparation is put, e.g., the site treated, the type of patient, e.g., human or non-

human, adult or child, and the nature of the disease or condition.

[0043] The concentration and/or amount of any compound of formula I and formula 11 may

be readily identified by routine screening in animals, e.g., rats, by screening a range of
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concentration and/or amounts of the material in question using appropriate assays. Known
methods are also avatlable to assay local tissue concentrations, diffusion rates of the salts or
compositions, and local bleod flow before and after administration of therapeutic
formulations disclosed herein.  One such method is microdialvsis, as reviewed by T. B
Robinson et al., 1991, microdialysis in the neurosciences, Techniques, volume 7, Chapter
1. The methods reviewed by Robinson may be applied, in brief, as follows. A
microdialysis loop is placed i sitw in a test antmal. Dialysis tluid is pumped through the
toop. When compounds with formula I and formula I such as those disclosed herein are
ijected adjacent to the loop. released drugs are collected in the dialysate in proportion to
their local tissue concentrations. The progress of diffusion of the salts or comapositions may

be determined thereby with suitable calibration procedures using known concentrations of

salts or compositions.

[0044] In certain embodiments, the dosage of the subject compounds of formula I and
formuda Il provided herein may be determined by reference to the plasma concentrations of
the therapeutic compaosition or other encapsulated materials. For example, the maximum
plasma concentration {Cmax) and the area under the plasma concentration-time curve from

timie O to infinity may be used.

[0045] Generally, i carrving out the methods detailed in this apphceation, an effective
dosage for the compounds of Formulas | 1s in the range of about 0.01 my'kg/day to about
100 mg/ke/day i single or divided doses, for instance 0.01 mg/kg/day to about 50
mg/kg/day in single or divided doses. The compounds of Formulas | may be administered
at a dose of, for example, less than 0.2 mg'ke/day, 0.5 mg'kg/dav, 1.0 mgkgiday, §
myfkg/day, 10 mg/kg/day, 20 myg/kg/day, 30 mg'kg/day, or 40 myg'kg/day. Compounds of
Formula 1 and formula I mav also be administered to g human patient at a dose of, for
example, between 0.1 mg and 1000 mg, between 5 mg and 80 mg, or less than 1.0, 9.0,

12.0, 20.0, 50.0, 75,0, 100, 300, 400, 5300, 800, 1000, 2000, 3000 mg per day. In certain

embodiments, the compositions herein are administered at an amount that 1s tess than 95%,
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S0%, §80%, 70%, 60%, 30%, 40%, 30%, 20%, or 10% of the compound of formula I and

formuta I required for the same therapeutic benefit.

[0046] An effective amount of the compounds of formutla { and formula 11 described herein
refers to the amount of one of said salts or compositions which is capable of inhibiting or

preventing a disease.

[0047] An effective amount may be sufficient to prohibit, treat, alleviate, ameliorate, halt,
restrain, slow or reverse the progression, or reduce the severity of a complication resulting
from nerve damage or demyelization and/or elevated reactive oxidative-nitrosative species
and/or abnormalities in neurotransmitter homeostasis’s, in patients who are at nisk for such
complications. As such, these methods include both medical therapentic {acute) and/or
prophviactic (prevention) administration as appropriate. The amount and timing of
compositions admimstered will, of course, be dependent on the subject being treated, on
the seventy of the affliction, on the mamner of admimustration and on the judgment of the

awven

Pee

presenbing physician. Thus, because of patient-to-patient vasiability, the dosages
above are a guideline and the physician may Utrate doses of the drug to achieve the
treatment that the physician considers appropriate for the patient. In considering the degree
of treatment desired, the physician must balance a variety of factors such as age of the

patient, presence of preexisting disease, as well as presence of other diseases.

[6048] The compositions provided by this application may be administered to a subject in
need of weatment by a vatriety of conventional routes of administration, including orally,
topically, parenterally, e.g . intravenously, subcutaneousiy or intramedullary. Further, the
compositions may be administered intranasally, as a rectal suppository, or using a "flagh"
formulation, 1.¢.. allowing the medication to dissolve in the mouth without the need 10 use
water. Furthermore, the compositions may be administered to a subject in need of treatment
by controlled release dosage forms, site specific drug delivery, transdermal drag delivery,

patch (active/passive) mediated drog delivery, by sterectactic injection, or in panoparticles.
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[0049] The compositions may be adwoumstered alone or in combination  with
pharmaceutically acceptable carviers, vehicles or diluents, in either single or multiple doses.
Suitable pharmaceutical carriers, vehicles and diluents include inert solid diluents or fillers,
sterite aqueous solutions and varipus organic solvents. The pharmaceutical compositions
tormed by combining the compositions and the pharmaceutically acceptable carners,
vehicles or diluents are then readily administered 1o a variely of dosage forms such as
tablets, powders, lozenges, syrups, injectable solutions and the like. These pharmaceutical
compositions can, if desired, contain additional ingredients such as flavorings, binders,
excipients and the like. Thus, for purposes of oral administration, tablets containing various
exciptents such as L-arginine, sodium citrate, calcium carbonate and caleiwn phosphate
may be employed along with various disintegrates such as starch, alginic acid and certain
complex silicaies, together with binding ggents such as polyvinylpyrrolidone, sucrose,
gelatin and acacia. Additionally, lubricating agents such as magnesium stearate, sodium
tauryl sulfate and talc are often useful for tabletting purposes. Solid compositions of a
simitar type may also be emploved ag fillers in soft and hard filled gelatin capsules.
Appropriate matetials for this include lactose or milk sugar and high molecolar weight
polvethylene glvcols. When aqoeous suspensions or elixirs are destred for oral
admimistration, the essential active ingredient therein may be combined with various
sweetening or flavoring agents, coloring matter or dyes and, if desired, emulsifying or
suspending agents, together with diluents such as water, ethanol, propylene glyeol, alveerin
and combinations thereof. The compounds of formula 1 and formula 1T may also comprise
enterically coated comprising of various excipients, as 18 well known in the pharmaceutical

art.

[6050] For parenteral administration, solutions of the compositions may be prepared in {for
example) sesame or peanut oil, aqueous propviene glycol, or in sterile aquecus solutions
may be employed. Such aquecus solutions should be suitably buffered if necessary and the
hauid diluent first rendered isotonic with sufficient saline or glucose. These particular

aqueons solutions gre especiatly suitable for intravesous, intramuoscular, subcutaneous and
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intraperitoneal administration. In this connection, the stertle aqueous media employed are

all readily available by standard techniques known to those skilled in the art.

[0051] The formulations, for instance tablets, may contain e.g. 10 to 100, 50 10 250, 15010
500 mg, or 350 to 800 myg e.g. 10, 30, 1060, 300, 300, 700, 800 mg of the compounds of
formuda T and formula 1T disclosed herein, for instance, compounds of tformula T and

formula I or pharmaceutical acceptable salts of a compounds of Formula 1

[0032] Generally, a composition as described herem may be administered orally, or
parenterally {e g.. intravenous, intramuscular, subcutaneous or intramedullary). Topical
administration may alse be indicated, tor example, where the patient is suffering from
gastrointestinal disorder that prevent oral administration, or whenever the medication is
best applied to the surface of a tissue or organ as determined by the attending physician.
Localized administration may also be indicated, for example, when a hugh dose is desired at
the target tissue or organ. For buccal administration the active composition may take the

form of tablets or lozenges fornndated in a conventional manner,

[8053] The dosage administered will be dependent upon the identity of the nlammation
and lipid disease; the tvpe of host involved, including its age, health and weight; the kind of

concurrent treatment, if any; the frequency of treatment and therapeutic ratio,

[0054] Wostratively, dosage levels of the administered active mgredients are intravenous,
0.1 to about 200 mg/kg; inframascular, 1 to about 300 mgikg: orally, S to about 1000
mg/kg mtranasal institfation, 5 to about 1000 mg/kg:, and acrosol, 3 to abowt 1000 mgkg

of host body weight.

[B00S5] Expressed in terms of concentration, an active ingredient can be present in the
compositions of the present invention for localized use about the cutis, ntranasally,
pharyangolaryngeally, bronchially, intravaginally, rectally, or ocularly in a concentration of

from about 0.01 to about 50% whw of the composition; preferably about 1 to about 20%
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wiw of the composition; and for parenteral use 1 a concentration of from about 0.05 to

about 50% wiv of the composition and preferably from about 5 to about 209 wiv.

[0036] The compositions of the present invention are preferably presented for
adnunistration fo humans and animals in ynit dosage forms, such as tablets, capsules, pills,
powders, granules, suppositories, sterile parenteral solutions or suspensions, sterile non-
parcateral solutions of suspensions, and oral solutions or suspensions and the like,
comtaining suitable quantities of an active ingredient. For oral administration either solid or

fluid unit dosage forms can be prepared.

[8057] As discussed above, the tablet core contains one or more hydrophilic polymers.
Suitable hydrophilic polymers include, but are not limited fo, water swellable cellulose
dertvatives, polyalkylene glycols, thermoplastic polvalkylene oxides, acrylic polymers,
hydrocolloids, clays, gelling starches, swelling cross-linked polymers, and mixtures
thereof. Examples of suttable water swellable cellulose derivatives include, but are not
fimited  to, sodium  carboxymethyleellulose,  crosslinked  hydroxypropyicellulose,
hydroxypropyl cellulose {HPC), hydroxypropyimethyleellulose (HPMCO),
hydroxyisopropyleellidose, hydroxybutyleellulose, hydroxyphenvicellulose,
hydroxyethyleellulose  (HEC),  hydroxypentvicellulose,  hydroxypropylethyleellulose,
byvdroxypropylbutvicellulose, and hydroxypropylethyleellulose, and muxtures thereof
Examples of swtable polvalkviene glyvcols include, but are not himited to, polyethylene
glyeol. Examples of suitable thermoplastic polvaltkviene oxides include, but are not limited
to, poly(ethylene oxide}. Examples of suitable acrylic polvmers include, but are not limited
to, potassium  methaceylatedivinylbenzene copolymer, polymethylmethacrylate, high-
molecular weight crosslinked acrylic acid homopolvmers and copolvmers such as those
commercially available from Noveon Chemicals under the tradename CARBOPOL™
Examples of suttable hvdrocolloids include, byt are not limited to, alginates, agar, guar
gumy, locust bean gum, kappa carrageenan, iota carrageenan, tara, gum arabic, tragacanth,
pectin, xanthan gom, gellan gum, malodextrin, galactomannan, pusstulan, laminarin,

scleroglucan, gum arabic, inulin, pectin, gelatin, whelan, rhamsan, zooglan, methyian,
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chitin, cyclodextrin, chitosan, and nuxtures thereof. Examples of suitable clays include, but
are not limited to, smectifes such as bentonite, kaolin, and lapomte; magnestum trisilicate;
magnesium aluminum silicate; and mixtures thereof. Examples of suitable gelling starches
include, but are not limited to, acid hydrolyzed starches, swelling starches such as sodium
starch glveolate and derivatives thereof, and mixtures thereof. Examples of suitable
swelling cross-linked polvmers include, but are not limited to, cross-linked polyvinyl
pyvirolidone, cross-linked agar, and cross-linked carboxymethylcellulose sedium, and

mixtures thereof.

[BOS8] The carvier may contain one or more suitable excipients for the formulation of
tablets. Exaraples of suitable excipients include, but are not limited to, fillers, adsorbents,
binders, disimtegrants,  labricants, glidants, refease-modifying  excipients,

superdisintegrants, anttoxidants, and nuxtures thereof.

[0059] Suitable binders include, but are not linuted to, dey binders such as polyvinyl
pyrrolidone and  hvdroxypropylmethyleellhdose; wet binders such  as  water-soluble
polymers, mcluding hydrocolloids such as acacia, alginates, agar, guar gum, locust bean,
carrageenan, carboxymethylcellulose, tara, gum arabic, tragacanth, pectin, xanthan, gellan,
gelatin, maltodextrin, galactomannan, pusstulan, laminarin, scleroglucan, inulin, whelan,
shamsan, zooglan, methylan, chitin, cvclodextrin, chitosan, polyvinyl  pyrrolidone,
celtulosics, sucrose, and starches; and mixtures thergof. Suitable disintegrants include, but
are not himited to, sodium starch glycolate, cross-linked polyvinvipyrrolidone, cross-linked

carboxymethylceltulose, starches, microerystaliine cellulose, and mixtures thereof

[6060] Suitable lubricants inchude, but are not linuted to, long chain fafty acids and theur
salts, such as magnesium stearate and stearic acid, tale, glycerides waxes, and mixtures
thereaf. Suitable glidants include, but are not limited to, colloidal silicon dioxide. Suitable
release-modifying excipients include, but are not limited to, insoluble edible materials, pH-

dependent polymers, and mixtures thereof.
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[0061] Suitable wsoluble edible materials for use as release-modifying excipients include,
bat are not limited to, water-insoluble polymers and low-melting hydrophobic materials,
copolymers thereof, and mixtures thereof. Examples of suitable water-insoluble polymers
include, but are not limited to, ethvicellulose, polyvinvl alcohols, polyvinyl acetate,
polyvcaprolactones, cellulose acetate and uts denivatives, acrylates, methacrylates, acrviic
acid copolymers, copolymers thereof, and mixtures thereof. Suitable low-melting
hydrophobic materials include, but are not limited to, fats, fatty acid esters. phospholipids,
waxes, and mixtures thereof. Examples of suitable fats include, but are not limited to,
hydrogenated vegetable oils such as for example cocoa butter, hydrogenated palm kernel
oil, hydrogenated cottonseed oil, hvdrogenated cumflower oil, and hydrogenated soybean
oil, free fatty acids and their salts, and mixtures thereof. Examples of suitable fatty acid
esters include, but are not linuted to, sucrose latty acid esters, mono-, di-, and triglveerides,
glvceryl behenate, glyceryl palmitostearate, glvceryl monostearate, glyceryl tristearate,

i

lycervl trilaurviate, glyceryl myristate, GlycoWax-932, lauroyl macrogol-32 glveerides,

r:

stearoyl macrogol-32 glvcerides, and mixtures thereof. Examples of suitable phospholipids
include phosphotidyl choline, phosphotidyl serene, phosphotidyl enositol, phosphotidic
acid, and mixtures thereof. Examples of suttable waxes include, but are not limited to,
carmauba wax, spermacett wax, beeswax, candehilla wax, shellac wax, microerystalline
wax, and paraffin wax; fat-containing mixtures such as chocolate, and mixtures thereof.
Examples of super disintegrants include, but are not limited to, croscarmellose sodium,
sodium starch glveolate and cross-linked povidone {crospovidone). In one embodiment the

tablet core comtains up to about 5 percent by wetght of such super disintegrant.

j0062] Examples of antioxidants include, but are not limited to, tocopherols, ascorbic acid,
sodivm pyrosulfite, butylhvdroxytoluene, butylated hydroxyvanisole, edetic acid, and
edetate salts, and mixtures thereof. Examples of preservatives include, but are not hmited
o, citrie actd, tartaric acid, lactic acid, malic acid, acetic acid, benzoic acid, and sorbic

acid, and mixtures thereof
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[0063] In one embodiment, the immediate velease coating has an average thickuess of at
least S0 microns, such as from about 50 microns to about 2500 microns; e.g., from about
250 microns to about 1000 microns. In embodiment, the immediate release coating is
typically compressed at a density of more than about 0.9 gice, as measured by the weight

and volume of that specific laver.

[06064] In one embodiment, the immediate release coating contains a first portion and a
second portion, wherein at feast one of the portions contains the second pharmaceutically
active agent. In one embodiment, the portions contact each other at a center axis of the
tablet. 1n one embodiment, the first portion includes the first pharmaceutically active agent

and the second portion includes the second pharmaceutically active agent.

[0065] In one embodiment, the first portion contains the first pharmaceutically active
agent and the second portion contains the second pharmaceutically active agent. In one
embodiment, one of the portions contains a third pharmaceutically active agent. In one
embodiment one of the portions contains a second immediate release portion of the same

pharmaceutically active agent as that contained in the tablet core.

[8066] In one embodiment, the owter coating portion is prepared as a dry blend of materials
prior to addition to the coated tablet core {n another embodiment the outer coating portion

1s ncluded of a dned granudation melading the pharmacentically active agent.

[0067] Formulations with different drug release mechanisms described above could be
combined 1n a final dosage torm containing single or multiple untts. Examples of multiple
umets include multifayer tablets, capsoles containing tablets, beads, or granules in a solid or
Hguid form. Typical, immediate release formudations include compressed tablets, gels,
films, coatings, liquids and particles that can be encapsulated, for example, in a gelatin
capsule. Many methods for preparing coatings, covering or incorporating drugs, are known

in the an.
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[0068] The bmmediate release dosage, unit of the dosage form, 1.e, a tablet, a plurality of
drug~containing beads, granules or particles, or an outer layer of a coated core dosage form,
contains a therapeutically effective quantity of the active agent with conventional
pharmaceutical excipients. The immediate release dosage unit may or may not be coated,
and may or may not be admixed with the delayed release dosage unit or units (as in an
encapsulated mixture of immediate release drug-containing granules, particles or beads and

delayed release drug-contaimng granules or beads).

[0069] Extended release formulations are generally prepared as diffusion or osmotic
svstemns, for example, ag described i "Remington—The Science and Practice of
Pharmacy”, 20th. Ed., Lippincott Williams & Wilkins, Baltimore, Md., 2000). A diffusion
svstern typically consisis of one of two types of devices, reservoir and matnx, wihach are
wellkmown and described 1n die art. The watrix devices are generally prepaved by

compressing the drug with a stowly dissolving polymer carrier into a tablet form.

[0076] An immediate release portion can be added to the extended release system by
means of either applying an immediate release layer on top of the extended release core;
using coating or compression processes or in a multiple unit system sach as a capsule

containing extended and immediate release beads.

[0071] Delaved release dosage formulations are created by coating a solid dosage form
with g film of a polymier which s insoluble in the acid environment of the stomach, but
sotuble in the neutral environment of small intestines. The delayed release dosage units
can be prepared, for example, by coating a drug or a drug-containing composition with a
selected coating material. The drug-containing composition may be a tablet for
icorporation ime a capsule, a tablet for use as an inner core in a "coated core” dosage
form, or a plurality of drug-comtaimag beads, particles or granules, for incorporation into

either a tablet or capsule.
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[0072] A pulsed release dosage form is one that munics a mudtiple dosing profile without
repeated dosing and typically alfows af least a twofold reduction in dosing frequency as
compared to the drug presented as a conventional dosage form (e, as a solution or
prompt drug-releasing, conventional solid dosage form). A pulsed release profile is
characterized by a time period of no release (lag time) or reduced refease followed by rapid

drug release.

[0073] Each dosage form contains a therapeutically effective amount of active agent. In
one embodiment of dosage forms that minuc a twice daily dosing profile, approximately 30
wi % to 70 wt. Y, preferably 40 wi %5 to 60 wt. %, of the total amount of active agent in
the dosage form is released in the mmtial pulse, and, correspondingly approxinately 70 wit.

gent in the

L=

% to 3.0 wt. %%, preferably 60 wi % to 40 wi. %, of the total amount of active 4
dosage form is released 1 the second pulse. For dosage forms mimicking the twice daily
dosing profile, the second pulse is preferably released approximately 3 hours to less than 14

hours, and more preferably approxtinately S hours to 12 hours, following administration.

[0074] Another dosage form contains a compressed tablet or a capsule having a drug-
containing immediate release dosage unit, a delaved release dosage unit and an optional
second delayed release dosage unit. In this dosage form, the immediate release dosage unit
contains a plurality of beads, gramies particles that release drug substantially immediately
following oral admimstration o provide an initial dose. The delayed release dosage uny
contains a plurality of coated beads or granules, which release drug approximately 3 hours

1o 14 hours following oral administration to provide a second dose.

[6075] For purposes of transdermal {e.g., topical) admiumstration, dilute sterile, aqueous
or partially agueous solutions (usually in about 0.1% to 3% concentration), otherwise

simniiar to the above parenteral solutions, may be prepared.

[0076] Methods of preparing various pharmaceutical compositions with a centain amount

of one or more compounds of formula I and formula I or other active agents are known, or
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will be apparent in light of this disclosure, to those skilled in this art. For examyples of
methods of preparing pharmaceutical compositions, see Remington's Pharmaceutical

Sciences, Mack Publishing Company, Easton, Pa., 19th Edition (1995).

[6077] In addition, in certain embeodiments, subject compositions of the present
application mavbe lyvophilized or subjected to another appropriate drying technique such as
spray drying. The subject compositions nray be administered once, or may be divided inte
a number of smaller doses to be administered at varying intervals of time, depending in part

on the release rate of the compositions and the desived dosage.

[0078] Formulations useful in the methods provided herein include those suitable for oral,
nasal, topical {including buccal and sublingual), rectal, vaginal, aerosol andfor parentera
administration. The formulations may conveniently be presented in unit dosage form and
may be prepared by any methods well known in the art of pharmacy. The amount of a
subject composition which may be combined with a carrier material to produce a single
dose may vary depending upon the subject being treated, and the particular mode of

administration.

[0079] Methods of preparing these fornudations or compositions include the step of
bringing into assoctation subject compositions with the carmer and, optionally, one or more
accessory ingredients.  In general, the formudations are prepared by uniformily and
mtumately bringing into assoctation a subject composition with liquid carriers, or finely

divided solid carriers, or both, and then, if necessary, shaping the product,

[0080] The compounds of formuia { and formula H described herein may be administered
in inhalant or acrosol formudations. The mhalant or aerosol formulations may comprise
one or more agents, such as adjuvants, diagnostic agents, imaging agents, or therapeatic
agents useful n inhalation therapy. The tinal aerosol formulation may for example contain
0.005-90% whw, for instance 0.005-50%, 0.0058-3% wiw, or 0.01-1.0% wiw, of

medicament relative to the total weight of the formulation.
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[0081] In solid dosage forms for oral administration {capsules, tablets, pills, dragees,
powders, granules and the like), the subject composition is mixed with one or more
pharmaceutically acceptable carriers andfor any of the following: (1) fillers or extenders,
such as starches, lactose, sucrose, glucose, mannitol, and/or silicic acid; (2) binders, such
as, for example, carboxymethyicellulose, alginates, gelatn, polyvinyl pyrrolidone, sucrose
and/or acacia, (3) humectants, such as glycerol; (4) disintegrating agents, such as agar-agar,
calcium carbonate, potato or tapioca starch. alginic acid, certain silicates, and sodium
carbonate; (5) solution retarding agents, such as paraffin; (6) absorption accelerators, such
as quaternary ammonium compounds: (7) wetting agents, such as, for example, acetyl
aleohol and glyeerol monostearate; (8) absorbents, such as kaolin and bentonite clay; (9)
fubricants, such a talc, calcium stearate, magnesium stearate, solid polyethylene glycols,
sodivm lauryl sulfate, and mixtures thereof, and (10} coloring agents.  In the case of
capsules, tablets and pills, the pharmaceutical compositions may also comprise buffering
agents.  Solid compositions of a similar type may also be employed as fillers 1n soft and
hard-filled gelatin capsules using lactose or milk sugars, as well as high molecudar weight

polyethylene glyeols and the like.

[0082] Liquid dosage forms for oral adoumstration include pharmaceutically acceptable
emuisions, microemulsions, solutions, suspensions, svrups and elixirs. In addition to the
subject compositions, the liquid dosage forms may contain inert dituents commonly used in
the art, such as, for example, water or other solvents, solubilizing agents and emulsifiers,
such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol,
benzyl benzoate, propylene glycol, 1,3-butylene glycol, oils {in particular, cottonseed, corn,
peanut, sunflower, sovbean, olive, castor, and sesame oils), glycerol, tetrahydrofuryl

aleohol, polyethylene glvcols and fatty acid esters of sorbitan, and mixtures thereof.

[0083] Suspensions, in addiion to the subject compositions, may contain suspending
agents such as, for example, ethoxvlated sostearyl alcohols, polyoxyethylene sorbitol, and
sorbitan esters, nucroorystalling cellidose, aluminum metshvdroxide, bentomite, agar-agar

and tragacanth, and mixtures thereof.
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[6084] Formulations for rectal or vaginal administration may be presented as a
suppository, which may be prepared by mixing a subject composition with one or more
suttable non-irritating carriers comprising, for example, cocoa butter, polyethylene glycol,
a suppository wax, or a salicvlate, and which is solid at room temperature, but liquid at
bedy temiperature and, therefore, will melt in the appropriate body cavity and release the
encapsulated compound(s) and compeosttion{s). Formulations which are suitable for vaginal
administration also include pessaries, tampons, creams, gels, pastes, foams, or spray

formulations contaning such carriers as are known in the art to be appropriate.

[0085] Dosage forms for transdermal adninistration include powders, sprays, ointments,
pastes, creams, lotiong, gels, solations, patches, and inhalants. A subject composition may
be mixed under sterite condittons with a pharmaceutically acceptable carrier, and with any
preservatives, buffers, or propellants that may be required. For transdermal administration,
the complexes may include lipophilic and hydrophilic groups to achieve the desired water

solubility and transport propesties.

[0086] The omtments, pastes, creams and gels may contain, m addition to subject
compositions, other carriers, such as animal and vegetable fats, oils, waxes, paraffins,
starch, tragacanth, cellulose derivatives, polyvethviene glveols, silicones, hentonites, silicic
acid, talc and zinc oxide, or mixtures thereof. Powders and sprays may contain, in addition
10 a subject composition, excipients such as lactose, tale, silicie acid, aluminwm hvdroxide,
calcium silicates and polvamide powder, or mixtures of such substances. Sprayvs may
additionally contain customary propellants, such as chlorofluorohvdrocarbons and volatile

unsubstituted hydrocarbons, such as butane and propane.

[0087] Methods of delivering a composition or compositions vig a transdermal patch are
known in the art. Exemplary patches and methods of patch delivery are described in US
Patent Nos. 6974588, 6.564,093, 6312,716, 6440454, 6,267,983, 6239180, and
6,103,275,
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[0088] In another embodiment, a transdermal patch may comprise: a substrate sheet
comprising a composite film formed of a resin composition comprising 100 parts by weight
of a polyvinvl chloride-polyurethane composite and 2-10 parts by weight of a styrene-
ethylene-butylene-styrene copolymer, a first adhesive laver on the one side of the
composite film, and a polyalkvlene terephthalate film adhered to the one side of the
composite film by means of the first adhesive layer, 8 primer layer which compunses a
saturated polvester resin and is formed on the surface of the polyalkylene terephthalate
film; and a second adhesive laver comprising a styrene-diene-styrene block copolymer
contwning a pharmaceatical agent lavered on the primer laver. A method for the
manufacture of the above-mentioned substrate sheet comprises preparing the above resin
composition molding the resin composition into a composite film by a calendar process,
and then adhenng a polyalkyviene terephthalate film on one side of the composite film by
means of an adbesive {ayer thereby forming the substrate sheet, and forming a primer layer
comprising a saturated polyester resin on the outer surface of the polvalkylene terephthalate

film.

[0089] Another type of patch comprises incorporating the dmyg directly m a
pharmaceutically acceptable adhesive and Jaminating the drug-containing adhesive onto a
suitable backing member, e g. a polyester backing membrane. The drug should be present
at a concentration which will not affect the adhesive properties, and at the same time

deliver the reguired clinical dose.

j0090] Transdermal patches may be passive or active. Fassive transdermal drug delivery
systems currently available, such as the nicotine, estrogen and nitroglvcerine patches,
deliver small-molecule drugs. Many of the newly developed proteins and peptide drugs are
to0 large to be delivered throngh passive transdenmal patches and may be delivered using

technology such as electrical assist (lontophoresis}) for large-molecole drugs.
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[0091] Iontophoresis is a technigque employed for enhancing the flox of ionized substances
through membranes by application of electric current. One example of an iontophoretic
membrane is given in U.S, Pat. No. 5,080,646 to Theeuwes. The principal mechanisms by
which iontophoresis enhances molecular transport across the skin are (a) repelling a
charged ion from an electrode of the same charge, (b) electroosmosis, the convective
movement of solvent that occurs through a charged pore in response the preferential
passage of counter-ions when an electric tield is applied or {c} increase skin permieability

due to application of electrical current.

[0092] 1o some cases, it may be destrable to admimster 1o the form of a kut, it may
comprise a container for containing the separate composttions such as a divided bottle or a
divided foil packet. Typically the kit comprises directions for the adminisiration of the
separate components. The kit form is particularly advantageous when the separate
components are preferably administered 1n different dosage forms {eg. oral and
parenteral), are administered at different dosage intervals, or when turation of the

individual components of the combination is desired by the presenbing physician,

[0093]  An example of such a kit 18 a so-called blister pack. Blister packs are well known
in the packaging industry and ave widely used for the packaging of pharmaceutical unit
dosage forms (tablets, capsules, and the like). Blister packs generally consist of a sheet of

relatively stiff material covered with a foil of a plastic material that may be transparent.

[0094] Methods and compositions for the treatment of inflammation and lipid disorders.
among other thangs, herein is provided a method of treating inflammation and hipid
disorders, comprising administering to a patient in need thereof a therapeutically effective

amount of compound of Formula 1

Rg\R
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Formula 1
and pharmacentically acceptable salts, hydrates, solvates, prodrugs, enantiomers, and
stereoisomers thereof’
[H095] Wherein,

R'each independently represents H, D, O, ~-CHCO-, mull,

O O
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[00%96] Methods and compositions for the treatment of inflammation and hipid disorders.
among other things, herein is provided a method of treating inflammation and hmd
disorders, comprising administering to a patient in need thereof a therapeutically effective

amount of compound of Formula 11
O

Rz
‘_\Rﬁ

& d

Formula 1}

and pharmacentically acceptable salts, hvdrates, solvates, prodrugs, enantiomers, and

o

stereoisomers thereot,

[6097] Wherein,

R'each independently represents H. D, O, ~CH,CO-. nall,
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OH
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with the proviso that there is
O

R
ZKR;

¢ d

in the compound;

a

cach b is independondy 3, Sor 6;

cach e is independently L 2 or &
cach ¢ and d are each mdependently H. D, -OH, -0D, C-Csalkyl, -NH; or -COCH;

Methaody for using compounds of formula I and formula 11

[0098] The invention alse includes methods for treating inflammation and lipid disorders
such as Abetalipoproteinemia, Apolipoprotein B deficiency, Chylomicron retention,
Familial dvshetalipoproteinemia, Familial hypercholesterolemia, Familial
hypertriglyceridemia,  Inborn  error  of  lipid  metabolism,  Hypercholesteralemia,
Hypertriglycenidenya, Hypoalphalhipoproteinemia, Hypobetalipoproteinemia,
Hypolipoproteinemia, Lecithin  cholesterol  acyltransferase deficiency, Template Lipid
metabolism  disorders, Lipomatosis, Lipoprotein lipase deficiency, Tangier disease,
Urbach-Wiethe disease, cancer, atherosclerosis, ischaemic heart disease, Acne vulgars,
Asthma, Autoinumune diseases, Celiac disease, Chronte prostatitis, Glomendonephritis,
Hypersensitivities,  Inflammatory  bowel  diseases, Pelvic  inflammatory  disease,
Repertusion myjury, Rbheomatotd arthritts, Sarcotdosis, Transplant rejection, Vascultis,
Interstitial cystitis, Liver disorders, neurodegenerative diseases, steatohepativs, cystinosis

and Huntington’s disease.
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METHODS OF MAKING

[0099] Examples of synthetic pathways useful for making compounds of formula 1 and

formula 1T are set forth in example below and generalized in scheme 1 through scheme 2.

Sclhieme-1:
MeQ ome i
OH o 3 q
. N
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[00108] Step-1: Syuthesis of compound 2.
OH O
Neat L.iq.NH3 )
R nannnes ]
O 0°C, 14 h OH  OH
1 2

[60101] To the compound T was added neat Bquid ammonia and stirred the reaction
mixture a1 0 °C for 14 b TLC indicated complete conversion of starting material. Then the
hauid ammonia was evaporated and the cmde mtermediate 2 was used for next step

without further punfication,

[00102] Step-2: Synthesis of compound 4:

yOMe
O 3 K <
HoNT SN » HoN
OH O cat p-TSA O, .0
B 4 7\
2 ac;tta‘tone
ft,

[00103] To a solution of intermediate 2 (385 mmol) in 110 mi of acetone, 2,2-
dimethoxypropane (9.5 mi, 77 mmel, 2 equiv} was added dropwise via syringe at room
temperature under argon atmosphere. To the mixture was then added catalytic p-toluene
sutfonic acid (TsOH, 17.5 my) and the reaction was stirred for 2 howrs. After completion
reaction of Ten drops of inethvlamine were added via pipette and the solution was
concentrated by rotary evaporation to produce residue. The crude product was purified by a

silica gel plug, 1o yield the intermediate 4.

{60104} Step-3: Synthesis of compound 6

0
: e, n-Bubi j\ Q
HoN + N = HTON
O, .0 a THF HoOoa 4
4 7{ 6 7<

N
1
CHO 0 oC-tt, 2 h

™
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[00105] The solution of intenmediate 4 (391 mig) in avbydrous THF (10 ml.) was cooled to
0 °C before being treated with #-Buli (137 ml. 1.1 mmol, 1.6 M solution in hexanes}. The
reaction mixture was then stirred at 0 °C for 5 minutes before being treated with N-
formylbenzotrigzole (551 mg). The resulting mixture was then allowed to warm up © room
temperature and then stirred for a further 2 hours. The reaction mixture was diluted with #-
butylmethy! ether {10 mL), and quenched with a satd. ag. NaHCO3 solution (10 mL). The
aqueous phase was then extracted with diethyl ether (3 x 20 mL) and the combined orgamc
tayers dried over Na2S0O4. The solvent was removed under vacuum to afford the crude
product, which was then punified by flash column chromatography (silica gel, clution
gradient 10% to 20% ethyl acetate in 40-60 petroleum ether) to afford 431 mg (64%) of the

desired N-formyl imide 6 as a white solid.

[80106] Step-4: Synthews of compound 8:

i§ L3
H ﬁ)l\l/ ]g . Ph“P,;?*COQBn benzene BnD)J\z/’\N/%
O O F e ad H

0.0
X VAN

95 °C, 1¢h

& 7

E:Z-3:1
(00167} The solution of s-formyl imide 6 {(2.16 g, 99 mmol) in benzene (100 ml) was
freated with benzyittiphenvipbosphoranviidene {1230 g 30 mmol) and the resulting
mixture heated to 95° C for 19 h. Upon reaction completion as indicated by TLC analvsis,
the solvent was removed under vacuum. The crude residue was then punfied by flash
column chromatography {silica gel, elution gradient 10% to 30% EiOAc in 40-60
petrolenm ether) to afford the desired enamdes 8K and 82 (299 g, 87%) as a mixture of &

and Ztsomersina 3 1 ratio (£ 2).
00108} Step-35: Svathesis of compound 9:

0 9 PA-CiH 0 0
Bno/kf\l\l% i HO/U\/\N/”YK
H & 4 CH;OH H 4 4
8 )( g X

ft, 44 h



WO 2014/037834 PCT/IB2013/056702
39

[0010%9] A solution of mtermediate 8 (220 myg, 6.3 mmol) o0 MeOH (5 mil} was trealed
with Pd/C {10% wiws). The heterogenous mixture was then stirred under a H; atmosphere
tor 24 h. Upon reaction completion as indicated by TLC analvsis, the solvent was removed
under vacuunm. The crude residue (126 mg) was found by NMR to be the clean, desired

acetonde intermediate 9 (85% vield) which required no further purification.

001 10] Step-6: Syathesis of compound 11:

HATU
EtN
R )g% R Hs\,,\m,k/\ )\)ﬂ
DMSO
10 t 18N

[00111] To a suspension of intermediate 9 (9. 534mmol) and intermediate 10 (11 dmmol)
and BN (4.81 ml, 34 Smmol} in DMSO (30mlL) was added HaTU (4.34g, 34 5mmol) and
the mixture was stirred at room temperature for 18 hours. The reaction mixture was then
diluted with EtOAc (100ml) before washing with water (100mL) and brine (3 x 100mL ).
The EtOAc layer was dried (Na;80y), filtered and concentrated in vacuo leaving residue.

The residue was punified through column to obtain intermediate 11,

[60112] Step-7: Synthesis of compound 12:

Q o BiCl, o) 0
Vﬁﬁ/[k/\m}\% 0 HSWNJJ\/\N/U\(‘K
0. .0

CH3CN 12 OH OH

[O0113] A solution of intermediate 11 (2.9 mmol) in MeCN (40 mL) was treated with
Bi{lINCI3 (92 mg, 0.29 mmol) and H20 (6 drops) and stirred at room temperature for 3 h.
Upon completion by TLC analysis, the reaction was quenched with sat. ag. NaHCO3 soln.

{7 mL) and stirred for a further 20 min. After this ime, the mixture was filtered over Celite,
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dried over Na2S04 filtered a second time, and then the solvent removed. The crude residue

was then purified by flash column chromatography) to atford diol intermediate 12,

[00114] Step-8: Synthesis of compound 14

] o
. - HO
e e e
H&’\\/"\‘N ’lk\/ \N’H\H\ + \H/ f\“—fr\‘—’/l\wf\\“b‘f\
Hon B om on o 13
EDCH
0 G
HOBt HSV“”\N’U\/\N*J'HX)
g +H
DIRPEA OH OTMMAWW\W’\
DMF a
rt, 24 h 14

EDCL HCI(G.61 mmol} and N, N- diisopropylethylanune {26 mmol) were added to a
sotution compound 13 {5.51 mmol}, intermediate 12 (5.51 mmol) and HOBt{(1.01 g, 6.61
mmol} in dimethylformamide (50mi) and stirred for 24 hours at room temperature under
aitrogen. The solvent was removed o vacuo and the residue was purified by column
chromatography on silica gel to yield the final compound 14 Chemical Formuola
CaHaoN20:S: Molecudar Weight: 374 81; Elemental Analysis: €, 66.86; H, 877, N, 487;
0, 13.92; §, 5.58.
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Scheme-2:

MeaCG
LOhde
3

OH o
Neat Lig.NHs ,ﬂ\)ﬁ
O [ —— HJN ; g

0 OH  OH cat. p-TSA
1 2 acetons
2 h

-Gk i

PCT/IB2013/056702

M
8] O
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\
CHO

N
+ | i
SN
$

H ﬁ . Ph—»P&RCOOBn benzene BnQ’Jk‘f{'\s%

THE 3 S—
0.0 ‘ 0.0
00Ct, 2h e AN , 6 °C, 19 h 8 X
HATU
Pd~CiH G Q G O
: . Hel -
- Etd &

F_‘,. HDJ\/\NJ‘L]K N o SH 3 HQN/\NK,/\NJ'L]/K
CHOH HoL 4 : PMSO H o0
" 24 b 9 Py ® ", 18h f Pt

GHN o »
[ —— . -
H0 HS\/\N ’u\/\‘N )kfjg +
CHAON o ™ omoow
i 3h
o EDGH
J'k/'*\/ '—'HGBt
DIPEA
13 DMF
rt, 24 h
\Q*/\vamm\fw
Ox"an
fH

oS .

N

J

00115} Step-1: Synthesis of compound 2:

HS

OH Q
Neat Lig. NH;
O 0°C, 14 h

1 2

OH OH
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{00116} To the termediate 1 was added neat hquid ammonsa and stired the reaction
mixtare at 0 "C for 14 h. TLC indicated complete conversion of starting material. The
fiquid ammonia was evaporated and the crude reaction product 2 was used for next step

without further purification.

00117} Step-2; Synthesis of compound 4:

MeO
OMe
O 3 )<\ O

HQ_NJ"\I/K ............................ - H;._N/L%
OH OH ¢ b-TSA 0.0
cat. p 4 x

2 acetone

tt, 2 h

(00118} To a solution of intermediate 2 (383 mmol) i 110 mi of acetone, 2,2-
dimethoxvpropane (3.5 ml, 77 mmol, 2 equiv} was added dropwise via syringe at room
temperature under argon atnosphere. To the mixtore was then added catalytic p-toluene
sutfonic acid (TsOH, 17.5 myg) and the reaction was stirred for 2 houors. After completion
reaction of Ten drops of tdethylamine were added via pipette and the solution was
concentrated by rotary evaporation to produce residue. The crude produact was puritied by a

silica gel plug, to obtain intermediate 4.

060119 Step-3: Svathesis of compound 6

o
- N n-Bui JOL a
FN * @ N HT N
0.0 N THF H
00
s X 5 CHO . X

Qol-rt, 2h

[00120] A solution of intermediate 4 (5391 mg) in anhydrous THF {10 mL) was cooled to ¢
°C before being reated with p-Bubi {1.37 mL, 1.1 mmol, 1.6 M solution in hexanes). The
reaction mixture was then stirred at 0 °C for 5 minutes before being treated with N-
formylbenzotriazole (551 mg). The resulting mixture was then allowed to warm up to room
temperature and then stirred for a further 2 hours. The reaction mixture was diluted with #-

butylmethyl ether {10 mL), and guenched with a sard. ag. NaHCO3 solution (10 mL ). The
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aqueons phase ways then extracted with diethy] ether (3 x 20 ml) and the combined organic
lavers dried over NaZS8O4. The solvent was removed under vacuum to afford the crude
product, which was then purified by flash column chromatography (silica gel, elution
gradient 10% to 20% ethyl acetate in 40-60 petroleum ether) to afford 431 mg (64%0) of the

desired N-formyl imide 6 as a white solid.

jo0121} Step-4: Syathests of campound §:

o 0
4#~COO0Bn
J\% s P’ benzene. anG/U\f’A\ﬁJ\I/K
00
[a)
X , 95°C, 19 h 3 Pat

E:Z-3:1

[00122] The solution of s-formyl imide 6 (2.16 g, 9.9 mmol} in benzene (100 mlL) was
treated with benzyltniphenyiphosphoranylidene (1230 g, 30 mmol) and the resulting
mixture heated to 95 o for 19 h. Upon reaction completion as indicated by TLC analvsis,
the solvent was removed under vacuum. The crude residue was then purified by flash
column chromatography (silica gel, elution gradient 10% 1o 309% EtOAc¢ in 40-60
petroleum ether) to afford the desired enamides 8 and 87 (2.99 g, 87%) as a mixture of &

and £ isomers in a 3: 1 ratio (& Z).

00123} Step-5: Svathests of compound 9;

9 O Pd-City
Bn@kf\w% /U\/\ J\{K

H o & 38 CH30H
i, 24 h

[00124] The solation of intermediate 8 (220 mg, 6.3 mmol) in MeOH {5 mL) was treated
with Pd/C (10% wirwd). The heterogenous mixtore was then stirred under a > atmosphere
for 24 h. Upon reaction completion as indicated by TLC analysis, the solvent was removed
under vacusm. The crude residue (120 mg) was found by NMR 10 be the clean, desired

acetonide 9 (85% yield) requaired no turther purification.
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{00125} Step-6: Synthesis of compound |1
HATU
I i " ELN HS j}\/\ i
HOY N + H«N/\VSH \f\ﬁ qu

(60126} To a suspension of intermediate 9 (9. 54mmol) and intermediate 10 (11 4mmol)
and BN (4.81 nmil, 34 Smmoly in DMSQO (30mL) was added HaTU (4 34g, 34 Smmol) and
the mixture stirred at room temperature for 18 hours. The reaction was then diluted with
Bt Ac (100ml) before washing with water (100w} and brine (3 x 100mL). The EtOAc
tayer was dried (Na;SQy), filtered and concentrated in vacuo leaving residue. The residue

was purified through column to vield intermediate 11

[00127] Step-7: Synthesis of compound 12

jf\/\ ! BICl 0 o
HS N -
\,/"\N N H;_»O HSwNMN%

H H
11

[60128] The solution of intermediate 11 {2.9 mmol) in MeUN (40 ml.} was treated with
Bi{IiHC13 (92 myg, 0.29 mmol) and H20 {6 drops) and stirred at room temperature for 3 h.
Upon completion by TLC analysts, the reaction was quenched with sat. ag. NaHCO3
solution {7 mL)Y and stirred for a further 20 min. After this time, the mixture was filtered
over Celite, dried over NaZ2S04 and was filtered for second time, and then the solvent was
removed. The crude residue was then purified by flash column chromatography to afford

intermediate diol 12,

[80129] Step-8: Synthesis of compound 14:
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Q o
HSVVM N /Lk/r\ n Jﬁ\j)ﬁ +
H 12 H oH O
E
o HOBL
HQ‘J\"'\W\J’ T T o .

HREA

13 DMF

rt, 24

O
P C})‘K’va\m

OH
NH

G 14

[00130] EDCLHCI {(6.61 mmol) and N, N- diisopropyiethylamine (26 mmol) were added to
g solution itermediate 13 (5.51 mmol), intermediate 12 {551 mmol) and HOBt {1.01 g,
6.61 mmol) in dimethylformamide (30ml) was stirred for 24 hours at room temperature
under nitrogen. The solvent was removed in vacuoe and the residue was purified by column

chromatography on silica gel to obtain the final compound 14,

EQUIVALENTS

[00131] The present disclosure provides among other things compositions and methods for
treating inflammation and lipid disorders and their complications. While specific
embodiments of the subject disclosure have been discussed, the above specification is

iltostrative and not restrictive.

INCORPORATION BY REFERENCE

{00132} All publications and patents mentioned herein, incltuding those items listed above,

are hereby incorporated by reference in thetr entivety as if each individual publication or
patent was specifically and individually indicated to be incorporated by reference. In case

of conflict, the present apphication, including any definttions herein, will control.
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CLAIMS

A compound of Formula It

Formuisa I

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

stergoisomers thereof:

Wherein,

R' each independently represents H, B, O, -CHCO-, sl

e xgw 4

§ E/ﬁﬁ& Py

Q

o o 2,
%&? e (O

O
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O Q Q Q
™~ -~
AQJ\/\H‘\O% EJ\/\[)J\Q{T.
NH, " NH, ‘

‘;55\@/\\/%5‘\ };_N\/\ﬁft’"{b

H

;{;“\/\l/\/&f\ B NN 4

s LT A 7
%mo)k/%s EAO/LC}A?S 3 OH
%E\/\S/\,/Q\ g{ ) ﬁo/\/\ﬁ)l\é

r’ represents
OH

H H
:;f N N \/\
~a \/\ﬂ/ S
G

OH

H H
_ N N\\/\ ‘1{’
HO W &
Q :

O

or

with the proviso that there is
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R
i the compound;

each a s independently 2.3, or 7,

cach b is independently 3, 5, or 6.

2. A compound of Formula It

RZ\Rt

Formula 11

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

stereoisomers thereof,

Wherein,

R’ each independently represents H, D, Q. -CH;CO-_ nall,

O O

" o
é._g ?s‘fo GE\%JLEH

NH,

O

‘ %z o
%\ ,}1 E/E]/ | 712/\:,.5‘ %{Kg)gg

Q O
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%{ A o-.}s E—< T\, /L
/tg.g &5&, Sy

J‘\/YM gw

(}TS\O/\/ ‘;;f\ ,77;: \/\\m}%

ﬁfﬁ\/\i /\/R,?s\ 35\/\ /\/H\g\h
, A HJUUK VY\

R’ represents

OH
H H
?SS " N\,f'/\\
o \/Y SH
0] G or
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OH

H
N

\/ﬁf |

Q

with the proviso that there is
O

R
ZKR;

¢ d

in the compound;

a

cach b is independondy 3, Sor 6;

cach e is independently L 2 or &

cach ¢ and d are each mdependently H. D, -OH, -0D, C-Csalkyl, -NH; or -COCH;

L

A Pharmaceutical composition comprising a compound of claim 1 and a
pharmaceutically acceptable carnier,
4. A Pharmaceutical composition comprising a compound of claim 2 and a

pharmaceutically acceplable carrier,

AR

The pharmaceutical composition of claim 3, which 18 formulated to treat the
undertving etiology with an effective amount administering the patient in need by oral
administration, delaved release or sustained release, transmucosal, syrup, topical,
parenteral administration, injection, subdermal, oral solution, rectal admimstration,

bueccal admirastration ot transdermal administration.

6. The pharmaceutical composiion of claim 4, which s formulated to treat the
underlying etiology with an effective amount administering the patient in need by oral
admimstration, delayed release or sustained release, transmucosal, syrup, topieal,
parenteral administration, injection, subdermal, oral solution, rectal administration,

buccal administration or transdermal adnunistration.
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9.

16

51

Compounds and composittons of claim 5 are formulated for the treatment of

inflammation and lipid disorders.

Compounds and compositions of claim 6 are formulated for the treatment of

inflammation and lipid disorders.

A pharmaceutical composition comprising a molecular conpugate of elcosapentagnoic
acid and  (R)2 4-dihvdroxy-N-(3-{({Z-mercaptoethyhamino)-3-oxopropyl )-3, 3~
dimethyibutanamide.

A pharmaceutical composition comprising a molecudar conjugate of docosahexaenoic
acid  and  (R)-24-dibydroxv-N-(3-({2-mercaptoethyiamino)-3-oxopropyl}-3,3-

dimethyibutanamide.



