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COMPOSITIONS AND METHODS FOR THE
TREATMENT OF LOCAL PAIN

PRIORITY

jo001] The present application claims the benefit of Indian Provisional Patent
Application No. 2056/CHE/2012 filed on 23-May-2012, the entive disclosure of which ig

refied 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 treagtment
of local pain. More particularly, this invention relates to treating subjects with a
pharmaceutically acceptable dose of compounds, crystals, polvmorphs, esters, salts,

stereoisomers, enantiomers, hydrates, prodrags, or nuxtures thereof

BACKGROUND OF THE INVENTION

{0003] Pain is a subjective experience, influenced by physical, psychological, social, and
spiritual factors. The concept of total pain acknowledges the importance of all these
dimensions and that good pain relief 1s unhikely without attention to each aspect, Pain and
diseases such as cancer are not synonymous: at least two thirds of patients experience

patn at some time during the course of their illness, and most will need potent analgesics.

[0004] Severe Pain such as pain, depression, fibromvalgia, rheamatoid arthritis, restless
leg syndrome, bipolar disorder are a heterogencous group of diseases of the nervous
system, including the brain, spinal cord, and peripheral nerves that have much different

aetiology. Many are hereditary; some are secondary to toxic or metabolic processes. Free
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arachidonic acid metabolism. The release of oxygen free radicals has also been reported
during the recovery phases from many pathological noxious stimuli to the cerebral
tissues. Some of the pain associated neurological disorders include injury, post-operative
pain, ostecarthritis, theumatoid arthritis, multiple sclerosis, spinal cord injury, sugraine,
HIV related newropathic pain, post herpetic neuralgia, diabetic neuropathy, cancer patn,

fibromyalgia and lower back pain.

{0005] Managing acute pathology of often relies on the addressing underlying pathology
and symptoms of the disease. There is currently a need in the art for new composttions to

treatment of local pain.

SUMMARY OF THE INVENTION

[0006] The present invention provides compounds, compositions containing these

compounds and methods for using the same to treat, prevent and/or ameliorate the

effects of the conditions such as local pain.

[6007] The invention herein provides compositions comprising of formula 1 or
pharmaceutical acceptable salts, hydrate, solvate, prodrug, enantiomer, or sterecisomer
thereof. The invention also provides pharmaceutical compositions comprising ong or
more compounds of formula | or intermediates thereot and one or more of
pharmacentically acceptable carriers, velucles or diluents. These composttions may be
used in the treatment of local pain and its associated complications.
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[0008] In certain embodiments, the present invention relates to the compounds and
compositions of formula I, or pharmaceutically acceptable salts, hydrate, solvate,

prodrug, enantiomer or stereoisomer thereof,
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a is independently 2.3 or 7;

each b is independently 3, S or §;

e is independently 1, 2 or 6

¢ and d are each independently H, D, -OH, -0OD, C-Cealkyl, -NH; or -COCH;;

ai1s independeatly 1,2, 3,4 or 5.

{0010] In the illustrative embodiments, examples of compounds of formula 1 are as set

forth below:

|
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[0011] Herein the application also provides a kit comprising any of the pharmaceutical
compositions disclosed herein. The kit may comprise tnstructions tor use 1 the treatment

of local pain or its related comphications.

[0012] The application also discloses a pharmaceutical composition comprising a
phanmaceutically acceptable carrier and any of the compositions herein. In some aspects,
the pharmaceotical composition i formulated for systemic administration, oral

administration, sustained release, parenteral administration, iyjection,  subdermal
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{0013] Herein, the application additonally provides kits comprising the pharmaceutical
composttions desceribed herein. The kits may further comprise instructions for use in the

treatment of local pain or its related complications.

j0014] The compositions described herein have several uses. The present application
provides, for example, methods of treating a patient suffening from local pain or its
related complications mamfested from metabolic conditions, severe diseases or disorders;
Hepatology, Cancer, Hematological, Orthopedic, Cardiovascular, Renal, Skin,

Neurotogical or Ocular complications.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[0015] As used berein, the following terms and phrases shall have the meanings set forth
helow, Unless defined otherwise, all technical and scientific terms used herein have the

sarue meaning as commonly understood to one of ordmary skill 1 the art.

[0016] The compounds of the present mvention 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 formuda [ to be used as prodrugs}. The compounds of the present invention
can also be solvated, 1.e hvdrated. The sobvation can be affected in the course of the
manufactusing process or can take place t.e. as a consequence of hygroscopic properties

of an initially anhydrous compound of formula [ (hydration).

[0017] Compounds that have the same nmolecular formula but differ in the nature or
sequence of bonding of their ators or the arrangement of thetr atoms in space are termed

“reamere ¥ Teamers that differ in the arrancement of thelr stomce o anacs are fermed
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more chuiral centers wluch are not enantiomers. Stereoisomers bearing one or more
asymmetric centers that are non~ superimposable mirror images of each other are termed
“enantiomers.” When a compound has an asvmmetric center, for example, if a carbon
aton s bouded to four different groups, a pair of enantiomers is possible. An enantiomer
can be characterized by the absolute configuration of its asymunetric center or centers and
1% described by the R- and S-sequencing roles of Cahn, Ingold and Prelog, or by the
manner in which the molecule rotates the plane of polanzed light and designated as
dextrorotatory or levorotatory (1.e., as {+} or (- }+isomers respectively). A chiral compound
can exist as either individaal enantiomer or as a mixture thereof. A mixture containing

egual proportions of the enantiomers is called a "racemic mixture",

[0018] As used herein, the term “metabolic condition” refers to an Inborn 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 ov completely absent.

[0019] The term "polymorph” as used herein is art-recognized and refers to one crystal
structure of a given compound.

[0020] The phrases “parenteral administration™ and “administered parenterally”™ as used
heremn refer to modes of admunistration other than enteral and topical admunistration, sach
as imjections, and include without himitation intravenous, ntramuscular, intrapleural,
intravascular, intrapenicardial,  intraarterial, utrathecal, mtracapsular,  intraorbital,
iracardiac, intradennal, intraperitoneal, transtracheal, subcotaneous, subcuticudar, intra-

articolar, subcapsular, subarachnoid, intraspinal and intrasternal injection and tnfusion.

j0021] A “patient.” “subject,” or “host” to be treated by the subject method may mean

either a human or non~-human antmal, such as primates, moammals, and vertebrates.
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j0022] The phrase “pharmacentically acceptable™ 18 art-recognized.  In  certain
embodiments, the term includes compositions, polymers and other matenals and/or
dosage forms which are, within the scope of sound medical judgment. suitable for use in
contact with the tissues of mammals, human beings and animals without excessive
toxicity, imtation, allergic response, or other problem or complication, commensurate

with a reasonable benefit/risk ratio.

{0023] The phrase “pharmaceatically acceptable carrier™ is art-recognized, and includes,
for example, pharmaceutically acceptable materials, compositions or vehicles, such as a
liquid or solid filler, diluent, solvent or encapsulating material involved in earrying or
transporting any subject composttion, 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
compatible with the other ingredients of a subject composition and not injurious to the
patient. In certain embodiments, a pharmaceutically acceptable carrier is non-pyrogenic.
Some examples of matenals which may serve as pharmaceutically acceptable carriers
include: (1) sugars, such as lactose, glucose and sucrose; (2) starches, such as corn starch
and potato starch; (3} cellulose, and its derivatives, such as sodium carboxymethyl
cellulose, ethyl cellulose and cellulose acetate; (4) powdered tragacanth; (5) malt; (6)
gelating (7} talc; (8) cocoa butter and suppository waxes;, (9) oils, such as peanut oil,
cottonseed oil, sunflower oil, sesame oil, olive oil, com ¢il and soybean ail; {10) glvcols,
such as propylene glyeol; (11) polvols, such as glveerin, sorbitol, manmtol and
polyethvlene glycol;, (12) esters, such as ethyl oleate and ethyt lavrate; (13) agar; (14)
buffering agents, such as magnesium hydroxide and aluminam hydroxide; (15) algnic
acid; (16) pyrogen-free water; (17) isotonic saline; (18) Ringer’s solution; (19) ethyl
aleohol; (20} phosphate buffer solutions; and (21} other non~toxic compatible substances

employed in pharmaceutical formulations.

[0024] The term “prodrug”™ is intended 10 encompass compounds that, under
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moieties that are hydrolyzed under physiological conditons to reveal the desired
molecute. In other embodiments, the prodrug is converted by an enzymatic activity of the

host animal.

j0025] The term “prophylactic or therapeutic” reatment 18 art-recognized and includes
administration to the host of one or more of the subject compositions. B it is
adnunistered prior to clinical mamfestation of the vnwanted condition {e.g., disease or
other unwanted state of the host animal} then the treatment is prophyviactic, 1.e., It protects
the host agamst developing the unwanted condition, whereas if 1t 15 administered after
manifestation of the unwanted condition, the treatment is therapeutic, (.., it is intended
to diminish, ameliorate, or stabilize the existing unwanted condition or side effects

thereof).

10026] The term "predicting” as used herein refers to assessing the probability related
diseases patient will suffer from abnormalities or complication and/or terminal platelet
aggregation or falure and/or death (ie. morality) 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 said complications according to the predicted probability. The
predictive window may be the entire remaining lifespan of the subject upon analysis by

the method of the present invention.

{6027] The term "treating" is art -recognized and includes preventing a disease, disorder
or condition from occurring 1 an animal which may be predisposed fo the disease,
disorder andfor condition but has not yet been diagnosed as having it; inhibiting the

disease, disorder or condition, e.g., impeding s progress, and relieving the disease,

disorder, or condition, e.g., causing regression of the disease, disorder and/or condition.

Treating the disease or condition includes ameliorating at least one symptom of the
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operative pain, osteoarthritis, theamatoid arthritis, maltiple sclerosis, spimal cord mjary,
migraine, HIV related newropathic pain, post herpetic neuralgia, diabetic neuropathy,
cancer pain, fibromyalgia and lower back pain of a sabject by administration of an agent
even though such agent does not treat the cause of the condition. The term "freating”,
“treat” or "treatment” as used herein includes curative, preventative (e.g., prophylactic),

adjunct and palhative treatment.

{0028] The phrase "therapeotically effective amount” i3 an artrecognized term. In
certatn embodiments, the term refers to an amount of a salt or composition disclosed
herein that produces some desired effect at a reasonable benefit/risk ratio applicable to
any medical treatment. In certain embodiments, the term refers to that amount necessary
or sufticient to eliminate or reduce medical symptoms for a period of time. 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 in the art may empirically determine the
effective  amount of a particular composition  without necessitating  undue

experimentation.

{6029] In certain embodiments, the pharmaceutical compositions described heren are
formulated in a manner such that said compositions will be delivered to a patient in a
therapeutically effective amount, as part of a prophylactic or therapeutic treatment. The
desired amount of the composition to be adnunistered to a pattent 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 is to be noted that dosage values
roay also vary with the severity of the condiion 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 mdividual need and the professional judgment of the person

administering or sapervising the administration of the compositions. Typically, dosing
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j0030] Additionally, the optimal concentration and/or quantittes 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
preparation 1s put, e.g., the site treated, the type of patient, e.g., human or non-buman,

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

[0031] In certain embodiments, the dosage of the subject compositions provided herein
may be determined by reference to the plasma concentrations of the therapeutic
composttion or other encapsulated matertals. For example, the maximum plasma
concentration {Umax) and the area under the plasma concentration-time curve from time

0 to infinity may be used.

j0032] When used with respect to a pharmaceutical composition or other material, the
term: “sustained release” is art-recognized.  For example, a subject compeosition which
releases a substance over time may exhibit sustained release characteristics, in contrast to
a bolus type administration in which the entire amount of the substance is made
biologically available at one time. For example, in particular embodiments, upon contact
with body fluids including blood, spinal fluid, mucus secretions, lvmph or the like, one or
more of the pharmaceutically acceptable excipients may ondergo gradual or delayed
degradation {eg, through hvdrolysis) with concomitant release of any material
incorporated  therein, eg, an therapeutic andfor biologically active salt andfor
composition, for a sostained or extended period (as compared to the release from a
bolus).  This release way result 1 prolonged delivery of therapeutically effective

amounts of any of the therapeutic agents disclosed herein.

{0033] The phrases “systemic administration,” “administered systemically,” “peripheral
adminstration” and “administered peripherally™ are art-recognized, and include the

administration of a subject composition, therapeutic or other material at a site remote
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“topreal” or “regional” administration, other than directly into the central nervous system,
e.g., by subcutancous administration, such that i enters the patient’s system and, thus, is

subject to metabolism and other like processes,

[0034] The plrase “therapeatically effective amount” s an art-recognized term. o
certamn embodiments, the term refers to an amount of a salt or composition disclosed
herein that produces some desived effect at a reasonable benefitnsk ratio appheable to
any medical treatment. In certain embodiments, the term refers to that amount necessary
or sufticient to eliminate or reduce medical symptoms for a period of time. The effective
amount may vary depending on such factors as the disease ov condition being treated, the
particular targeted coustructs being administered, the size of the subject, or the severity of
the disease or condition. One of ordinary skill in the art may empirically detenmine the
effective amount of a particular composition without necessitating  undue

experimentation.

[0035] The present disclosure also contemplates prodrugs of the compositions disclosed

herein, as well as pharmaceutically acceptable salts of said prodrugs.

[0036] This application slso discloses a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and the composition of a compound of Formula |
may be formulated for systemic or topical or oral admimstration.  The pharmaceutical
composition may be also formulated for oral admimstration, oral solution, injection,
subdermal  administration,  or  trapsdermal  administeation.  The  pharmaceutical
composition may further comprise at least one of a phammaceutically acceptable

stabilizer, dituent, surfactamt, filler, binder, and lubricant.

[0037] In many embodiments, the pharmaceatical compositions described herein will
incorporate the disclosed compounds and compositions (Formula 1) to be delivered in an

amount sufficient to deliver to a patient a therapeutically effective amount of a compound
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abgorption, fnactivation, and excretion rates of the drog as well as the delivery rate of the
salts and compositions from the subject compositions. 1t 1s {0 be noted that dosage values
may also vary with the severity of the condition to be alleviated 1t is to be Ffurther
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 sapervising the admimistration of the compositions. Typically, dosing

will be determined using techniques known to one skilled 1n the arnt.

[0038] Additonally, the optimal concentration and/or quantities or amounts of any
particalar compound of formula 1 may be adjusted to accommodate variations in the
treatment parameters.  Such treatment parameters include the chnical use to which the
preparation is put, e.g., the site treated, the type of patient, ¢.g., human or non-human,

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

{6039] The concentration and/or amount of any compound of formula I may be readily
identified by routine screeping in animals, e.g., rats, by screeming a range of
concentration and/or amounts of the material in question using appropriate assays.
Known methods are also available 1o assay local tissue concentrations, diffusion rates of
the salts or compositions, and local blood flow before and after administration of
therapeutic formulations disclosed herein.  One such method is microdialysis, as
reviewed by T. E. Robinson et al., 1991, microdialysis in the neurosciences, Techniques,
volume 7, Chapter 1. The methods reviewed by Robinson may be apphied, 1 brief], as
follows. A aucrodialysis loop is placed 1o sita in a test animal. Dialysis fluid 15 pumped
throngh the loop. When compounds with formula 1 such as those disclosed herein are
injected adjacent to the loop, released drugs are collected in the dialysate in proportion to
their focal tissue concentrations. The progress of diffusion of the salts or compositions
may be deternuned thereby with suttable calibration procedures using known

concentrations of salts or compositions.
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j0048] In certain embodiments, the dosage of the subject compounds of formala I
provided herein may be determined by reference to the plasma concentrations of the
therapeutic composition or other encapsulated materials. For example, the maximom
plasma concentration (Cmax) and the area under the plasma concemtration-time curve

from time 0 to 1nfinity may be used.

[0041] Generally, m carrying out the methods detailed m this application, an effective
dosage for the compounds of Formalas [ 1s in the range of about 0.01 mg/kg/day to about

i

100 myg/kg/day in single or divided doses, for instance 0.01 mg/ke/day to about 30
mgrkg/day 1o single or divided doses. The compounds of Formulas 1 may be administered
at a dose of, for example, less than 0.2 mg/kg/day, 0.5 mghkg/day, 1.0 mg/kglday, 5
mgfkedday, 10 mekg/day, 20 mygikg/day, 30 mgikg/day, or 40 my'kg/day. Compounds of
Formula 1 may also be administered o a human patient at a dose of, for example,
between 0.1 mg and 1000 mg, between 5 mg and SO mg, or less than 1.0, 9.0, 12.0, 20.0,
30.0, 730, 100, 300, 400, 500, 800, 1000, 2000, 5000 mg per day. In certain
embodiments, the compositions herein are administered at an amount that is less than
95%, 90%, 80%, T0%, 60%, 50%, 40%, 30%, 20%, or 10% of the compound of formula

I required for the same therapeutic benefit.

[0042] An effective amount of the compounds of formula 1 described herein refers to the
amourtt of one of sard salts or compositions which is capable of inhibiting or preventing a

disease,

{0043] An effective amount may be sufficient to prohibit, treat, alleviate, ameliorate, halt,
restrain, slow or reverse the progression, or veduce the severity of a complication
resutting from nerve damage or demvelization and/or elevated reactive oxidative-
nitrosative species and/or abnommalities in physiological homeostasis’s, in patients who

are at risk for such complications. As such, these methods nclude both medical
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subject being treated, on the severity of the affliction, on the manser of adminstration
and on the judgment of the prescribing physician. Thus, because of patient-to-patient
variability, the dosages given above are a guideline and the physician may fitrate doses of
the drug to achieve the treatment that the physician considers appropriate for the patient.
In considering the degree of teatment 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.

{0044] The compositions provided by this application may be administered to a sebject
in need of treatment by a variety of conventional routes of administration, including
orallv, topically, parenterally, eg. intravenously, subcutaneously or intramedullary.
Further, the compositions may be administered intranasally, as a rectal suppository, or
using a "fHlash" formulation, L.e., allowing the medication to dissolve in the mouth without
the need to 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 drug delivery, patch (active/passive) mediated drug delivery, by stereotactic

mjection, or in nanoparticles,

j0045] The compositions may be administered alone or in combination with
pharmaceutically acceptable carriers, vehicles or diluents, in either single or multiple
doses. Suitable pharmaceutical carriers, vehicles and diluents include inert solid dituents
or fillers, sterile aqueous solutions and various organic solvents. The pharmaceutical
composttions  formed by combining the  compositions and the phanmaceutically
acceptable camers, vehicles or diluents are then readily administered in a variety of
dosage forms such as tablets, powders, lozenges, syrups, injectable solutions and the tike.
These pharmaceutical compositions can, if desired, contain additional ingredients such as
flavorings, binders, excipients and the like. Thus, for puwrposes of oral administration,

tablets containing various excipients such as Learginine, sodium citrate, calciam
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polyvinvipyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents sach
as magnesiom stearate, sodivm laury]l sulfate and tale are often useful for tabletting
purposes. Solid compositions of a similar type may also be employed as fillers in soft and
hard filled gelatin capsules. Appropriate watenials for this include lactose or milk sugar
and high molecular weight polyethylene glycols. When aqueous suspensions or elixirs are
desired for oral administration, the essential active ingredient therein may be combined
with vanous sweetening or flavoring agents, colonng matter or dyes and, if desired,
emulsifying or suspending ageunts, fogether with diluents such as water, ethanol,
propylene glveol, glycerin and combinations thereof. The compounds of formula 1 may
also comprise enterically coated comprising of various excipients, as is well known in the

pharmaceutical art.

{0046] For parenteral gdministration, solutions of the compositions may be prepared in
(for example} sesame or peanut oil, agueous propylene glveol, or in sterile aqueous
solytions may be emploved. Such agueous solutions should be suitably buffered if
necessary and the liquid diluent first rendered isotonic with sufficient saline or glucose.
These particular aguecus solotions are especially suitable for intravenous, intramuscular,
subcutaneous and intraperitoneal administration, In this connection, the sterile aqueous
media employed are all readity available by standard techniques known to those skilled in

the art.

f0047] The formulations, for instance tablets, may contain ez 10 to 100, 50 to 250, 150
to 500 mg, or 350 to 800 mg e.g 10, 50, 100, 300, 500, 700, 800 mg of the compounds of
formula 1 disclosed herein, for instance, compounds of formula T or pharmaceutical

acceptable salts of a compounds of Formula L

[0048] Generally, a composition as described herein may be administered orally, or

parenterally {e.g., intravenous, intramuscular, subcutaneous or intrameduliary). Topical
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best applied to the surface of a tssue or organ as determined by the attending physician.
Localized administrabon may also be indicated, for example, when a high dose is desived
at the farget tissue or organ. For buccal administration the active composition may take

the form of tablets or lozenges formolated in a conventional manner.

{0049] The dosage administered will be dependent upon the identity of the metabolic
disease; the type of bost involved, mcluding its age, health and weight; the kind of

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

[0050] Hlustratively, dosage levels of the admimstered active ingredients are:
infravenous, 0.1 to about 200 me/kg. intramuscular, 1 to abowt 500 mg'kg; orally, S to
abowt 1000 mg/ky; intranasal instilfation, § to about 1000 mg/kg, and aerosol, S to about

1000 mya/kg of host body weight.

[0051] Expressed in terms of concentration, an active ingradient can be present 1t the
compositions of the present invention for localized use about the cutis, intranasally,
pharvngolaryngeally, bronchially, intravaginally, rectally, or ocularly in a concentration
of from about 0.01 to about 50% wiw of the composition; preferably about 1 to about
20% wiw of the composition; and for parenteral use in a concentration of from about 0.05
to about 30%% wiv of the composition and preferably from about 5 to about 20% wiv.

[6052] The compositions of the present invention are preferably preseated for
administration to humans and animals in umit dosage forms, such as tablets, capsules,
pills, powders, granules, supposttories, sterile parenteral solutions or suspensions, sterile
non-parenteral solutions of suspensions, and oral solutions or suspensions and the like,
containing suitable quantities of an active ingredient. For oral administration either solid

or Hlaid unit dosage forms can be prepared.

[0053] As discussed above, the tablet core contains one or more hydrophilic polymers.
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hydrocollomds, clavs, gelling starches, swelling cross-linked polymers, and mixtures
thereof. Examples of suitable water swellable cellulose derivatives include, but are not
limited  to, sodium carboxymethylcellolose, eross-linked hydroxypropylcelludose,
hydroxypropyl cellulose (HPC), hydroxypropylmethyleellulose {(HPMCC),
hydroxyisopropylceltulose, hydroxybutylceltulose, hydroxyphenyleellulose,
hydrosyethyvleellnlose (HEC), hydroxypentyleettulose,  hvdroxypropylethylcellalose,
hydroxypropyibutyleelldose, and hydroxypropylethylcellolose, and puxtures thergofl
Examples of suitable polyvalkylene glycols include, but are not limited to, polvethylene
glycol. Examples of suitable thermoplastic polyvalkylene oxides include, but are not
limited to, poly{ethylene oxide). Examples of suitable acrvhic polvmers include, but are
not linited to, potassium methacrylatedivinvibenzene copolymer,
polymethyimethacrylate, high-molecylar weight crosslinked acrylic scid homopolvmers
and copolymers such as those commercially available from Neveon Chemicals under the
tradename CARBOPOL'™. Examples of suitable hydrocolloids include, but are not
limited to, alginates, agar, guar gum, locust bean gum, kappa carrageenan, iota
carrageenan, tara, gum arabic, tragacanth, pectin, xanthan gum, gellan gum. maltodexinn,
gatactomannan, pusstulan, lanunarin, scleroglucan, gum arabie, inulin, pectin, gelatin,
whelan, rhamsan, zooglan, methylan, chitin, cvclodextrin, chitosan, and mixtures thereot.
Examples of suitable clays include, but are not Hmited to, smectites such as bentonite,
kaolin, and Taponite; magoesium tnsilicate, magnesium aluminum silicate; and mixtures
thereof Examples of suitable gelling starches include, but are not limited to, acd
hydrolyzed starches, swelling starches such as sodium starch glycolate and derivatives

~

thereof, and mixtures thereof Examples of suitable swelling cross-linked polymers
include, but are not linuted 1o, cross-linked polvvinvl pyrrolidone, cross-linked agar, and

cross-tinked carboxymethylcellulose sodium, and mixtures thereot.

[6034] The carrier may contain one or more suitable excipients for the formulation of

tablets. Examples of suitable excipients inchude, but are not limited to, fillers, adsorbents,
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j6055] Suitable binders include, but are not limited to, dry binders such as polyvinyl
pyrolidone and  hydroxypropyimetbyleellolose; wet binders sach as water-soluble
polymers, including hvdrocolloids such as acacta, alginates, agar, goar gum, locust bean,
carrageenan, carboxymethylceliufose, tara, gum arabic, tragacanth, pectin, xanthan,
gellan, gelatin, maltodextrin, galactomannan, pusstulan, laminartn, scleroglucan, inulin,
whelan, rhamsan, zooglan, methylan, chitm, cyclodextrin,  chitosan,  polyvinyl
pyreolidone,  cellulosics, sucrose, and starches, and mixtures thereofl  Suitable
disintegrants include, but are not limited to, sodium starch glycolate, cross-linked
polyvinylpvrrolidone, cross-linked carboxvmethylcellulose, starches, microcrystalline

cellulose, and mixtures thereof.

{6056] Suitable lubricants include, but are not limited to, long chain fatty acids and their
salts, such as magnesium stearate and stearic acid, tale, glycerides waxes, and mixtures
thereof.  Suitable glidants include, but are not limited to, colloidal silicon dioxide.
Suttable release-modifying excipients include, but are not limited 1o, insoluble edible

materials, pH-dependent polymers, and mixtures thereof.

[0057] Suitable insoluble edible materials for use as release-modifying excipients
include, but are not limited to, water-insoluble polymers and low-metting hydrophobic
materials, copolymers thereof, and mixtures thereof Examples of suitable water-
insoluble polvimers include, but are not limited to, ethvlcethdose, polyvinyl alcohols,
polyvinyl acetate, polycaprolactones, cellulose acetate and its derivatives, acrylates,
methacrylates, acrylic acid copolymers, copolymers thereof, and mixtures thereof.
Suitable low-melting hvdrophobic materials include, bot are not Himited to, fats, fatty acid
esters, phospholipids, waxes, and mixtures thereof. Examples of suitable fats include, but
are not limited to, hydrogenated vegetable ails such as for example cocoa butter,

hydrogenated palm kemel ofl, hydrogenated cottonseed oil, hydrogenated sunflower oil,
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esters, mono-~, di-, and tnglycendes, glveeryl behenate, glveeryl palmitostearate, glyceryl
monostearate, glycervl tnstearate, glveeryl wilaurylate, glyceryl myristate, GlycoWax-
932, lauroyl macrogol-32 glycerides, stearoyl macrogol-32 glycerides, and mixtures
thereof. Examples of suitable phospholipids include phosphotidyl choline, phosphotidyl
serene, phosphotidy! enositol, phosphotidic acid, and mixtures thereof Examples of
suitable waxes include, but are not limited fo, carnauba wax, spermaceti wax, beeswax,
candelilla wax, shellac wax, mucrocrystaliine wax, and paraftin 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 contains up to about

5 percent by weight of such super disintegrant.

{0058] Examples of antioxidants include, but are not himited to, tocopherols, ascorbic
acid, sodium pyrosulfite, butvlhydroxvioluene, butylated hydroxyanisole, edetic acid, and
edetate salts, and mixtures thereof. Examples of preservatives include, but are not limited
to, citric acid, tartaric acid, lactic acid, malic acid, acetic acid, benzoic acid, and sorbic

acid, and nixtures thereof

[0059] In one embodiment, the immediate release coating has an average thickness of at
least 30 microns, such as from about 30 nucrons to about 2500 microns; e.g., from about
250 microns o about 1000 microns. In embodiment, the immediate release coating is
typically compressed at a density of more than about 0.9 g/ee, as measured by the weight

and volume of that specific laver.

{0068} In one embodiment, the immediate release coating contains a fivst portion and a
second portion, wherein at least one of the portions contains the second pharmaceatically
active agent. In one embodiment, the portions contact each other at a center axis of the

tablet. In one embodiment, the first portion inclades the frst pharmaceutically active
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[0061] 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

pharmacentically active agent as that contained 1o the tablet core

{0062] In one embodiment, the ovter coating portion 1y preparad as a diy blend of
materials prior to addition to the coated tablet core. In another embodiment the outer
coating portion 13 included of a dried granulation mclading the phammaceotically active

agent.

{6063 Formulations with different drug release mechanisins described above could be
combined in a final dosage form containing single or multiple ynits. Examples of
multiple units include multilayer tablets, capsules containing tabless, beads, or granules in
a solid or liquid form. Typical, immediate release formulations include compressed
tablets, gels, films, coatings, liquids and particles that can be encapsulated, for example,
in a gelatin capsule. Many methods for prepaning coatings, covering or incorporating

drugs, are known in the art.

[0064] The immediate release dosage, unit of the dosage form, 1.e, a tablet, a plurality of

drug-contaiming beads, granules or particles, or an outer taver of a coated core dosage
form, contams a therapeutically effective quantity of the active agent with conventional
pharmaceutical excipients. The immediate release dosage vnit 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

DGR

and delaved release drug-containing granudes or beads).

{0065] Extended release formulations are generally prepared as diffusion or osmotic
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diffusion system typrcally consists of one of two types of devices, reservoir and matrix,
which are wellknown and described in die art. The matrix devices are generally prepared

by compressing the drug with a slowly dissolving polymer carnier into a tablet form.

j0066] An unmediate velease portion can be added to the extended release svstem by
means of either applying an bumediate release laver on top of the extended release core;
using coaling or compression processes or in a meltiple unit system such as a capsule

containing extended and immediate release beads.

[6067] Delayed release dosage formulations are created by coating a solid dosage torm
with a film of a polymer which is insoluble in the acid environment of the stomach, but
soluble in the neutral environment of small intestings. The delaved release dosage units
can be prepared, for example, by coating a drug or & drug-containing composition with a
selected coating material. The drug-containing composition may be a tablet for
incorporation into g capsule, a {ablet for use as an inner core in a “coated core" dosage
form, or a plurality of drug-contaiming beads, particles or granules, for incorporation into
etther a tablet ot capsule.

[0068] A pulsed release dosage form is one that mimics a mudtiple dosing profile
without repeated dosing and typically allows at least a twofold reduction m dosing
frequency as compared to the drug presented as a conventional dosage form {e.g., as a
solution or prompt drug-refeasing, conventional solid dosage form). A pulsed release
profite 18 characterized by a time period of no release (lag time) or reduced release

followed by rapid drug release.

{6069] Each dosage form contains 2 therapeutically effective amount of active agent. In
one embodiment of dosage forms that mimic a twice daily dosing profile, approximately

30 wit. % 1o 70 wi. %o, preferably 40 wi. % 10 60 wi. %, of the total amount of active agent
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the dosage form is released in the second pulse. For dosage forms minucking the twice
daily dosing profile, the second pulse is preferably released approximately 3 hours to less
than 14 hours, and more preferably approximately 5 hours to 12 hours, following

administration.

{0070] Another dosage form contains a compressed tablet or a capsule having a drag-
contaming immediate release dosage umt, a delayed release dosage unit and an optional
second delaved release dosage unit. In this dosage form, the immediate release dosage
unit contains a plurality of beads, granules particles that release drug substantially
immediately following oral administration to provide an imifial dose. The delaved release
dosage umi confains a plurabity of coated beads or granules, which release drug
approximately 3 hours 0 14 hours following oral administration to provide a second

dose.

{6071}  For purposes of transdermal (e g., topical) administration, dilute sterile, aqueous
or partially aqueous solutions {usually in about 0.1% (0 3% concentration}, otherwise

similar to the above parenteral solutions, may be prepared.

[6072] Methods of preparing various pharmaceutical compositions with a certain
amount of one or more compounds of formula 1 or other active agents are known, or will
be apparent 1n light of this disclosure, to those skilled in this art. For examples of
methods of preparing pharmaceutical compositions, see Remington's Pharmaceutical

Sciences, Mack Publishing Company, Easton, Pa., 19th Edition (1993).

[6073] In addition, in certain embodiments, subject compositions of the present
application maybe Ivophilized or subjected to another appropriate drying technigue such
as spray dryving. The subject compositions mav be administered onee, or may be divided
into 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 desired dosage.
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j0074] Formulatons useful in the methods provided heremy mnclude those sustable for
oral, nasal, topical {ncluding buccal and sublingual), rectal, vaginal, aerosol and/or
parenteral 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 matesial to
produce a single dose may vary depending upon the subject being treated, and the

parttcular mode of advunistration.

[6075] Methods of preparing these formulations or compositions include the step of
bringing into association subject compositions with the carsier and, optionally, one or
more accessory ingredients. In general, the formulations are prepared by umiformly and
intimately bringing into association a subject composition with hiquid carriers, or finely

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

{6076] The compounds of formula I described herein may be administered in inhalant
or aerosol formufations. The inhalant or aerosol formulations may comprise one or moreg
agents, such as adjuvants, diagnostic agents, imaging agents, or therapeutic agents useful
in inhalation therapy. The final acrosol formulation may for example contain §.005-90%
whw, for instance O 005-50%, (0.003-3% wiw, or 0.01-1 0% wiw, of medicament relative

to the total weight of the formulation.

{0077]  1n 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, carboxymethylcellulose, alginates, gelatin, polyvinyl pywolidone,
sucrose and/or acacia, (3) humectants, such as glveerol; (4) disintegrating agents, such as
agar-agar, caleium carbonate, potato or tapioca starch, alginic acid, certain silicates, and

sordiron sarkoamatar Y sabitioes rodasdiae aocotbe oot one smaeafToa FAY nlososdioe
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examptle, acetyl alcohol and glvcerol monostearate; (8) absorbents, such as kaolin and
bentonite clay; (9) lubnicants, such a tale, calcium stearate, magnesiwm stearate, sohid
polyethylene glycols, sodium lauryl sulfate, and mixtures thereof, and (10} coloring
agents. In the case of capsules, fablets and pills, the pharmaceutical compositions may
also comprise buffering agents.  Sohid compositions of a similar type may also be
emploved as fillers tn soft and hard-filled gelatin capsoles using lactose or mitk sugars, as

well as high molecolar weight polvethylens glveols and the like.

{0078] Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, microemulsions, solutions, suspensions, syrups and elixirs. In addition to the
subject compositions, the liquid dosage forms may contain inert diluents 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 glyeol, 1.3-butylene glycol, oils (in particular,
coltonseed, corn, peanut, sunflower, sovbean, olive, castor, and sesame oils), glycerol,
tetrahydrofuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and

mixtures thereof,

[0079] Suspensions, in addition to the subject compositions, may contain suspending
agents such as, for example, ethoxyiated isostearyl alcohols, polvoxyethylene sorhitol,
and sorbitan esters, microcrystalline cellulose, aluminum metabydroxide, bentonite, agav-

agar and tragacanth, and nuxtures thereof.

{0080]  Formulations for rectal or vaginal adnumistration may be presented as a
suppository, which may be prepared by mixing a subject composition with one or more
suitable non-imitating carrters compuising, for example, cocoa butter, polyethyvlene
ghveol, a sappository wax, or a salievlate, and which 1s solid at room temperature, but

liquid at body temperature and, therefore, will melt in the appropriate body cavity and
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foams, or spray formulations containing such carrters as are known in the art to be

appropriate.

[0081] Dosage forms for transdermal administration inclode powders, sprays,
ointments, pastes, creams, lotions, gels, solutions, patches, and inhalants, A subject
composition may be mixed ander sterile conditions with a pharmaceutically acceptable
carner, 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 properties.

{6082] The ointments, pastes, creams and gels may contain, in addition o subject
compositions, other carriers, such as amimal and vegetable fats, ails, waxes, paraffing,
starch, tragacanth, cellulose derivatives, polvethylene glvcols, silicones, bentonites,
silicic acid, tale and zinc oxide, or mixtures thereof. Powders and spravs may contain, in
addition to a subject composition, excipients such as lactose, talc, silicic acid, aluninum
hydroxide, calcium silicates and polyamide powder, or mixtares of such substances.
Sprays  may  additionslly  contain  customary  propellants,  such  as
chiorofluorohydrocarbons and volatile unsubstituted hydrocarbons, such as butane and

propane.

[0083] Methods of delivering a composition or composifions via a transdermal patch are
koown in the art. Exemplary patches and methods of patch delivery are described 10 US
Patent Nos. 6,974,588, 0,564,093, 6,312,716, 6,440,454, 6,267 983, 6,239,180, and
6,103,275,

{6084 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 polyvinyl chlonide-polvurethane composite and 2-10 parts by weight of a
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compostte film by meaons of the first adhesive layer, a primer layer which comprises a
saturated polyester resin and s formed on the surface of the polyalkyviene terephthalate
film; and a second adhesive laver comprising a styrene-diene~-styrene block copolymer
contaimng a pharmaceutical agent layered on the primer layer. 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 adheting a polyalkviene terephthalate film on one side of the composite film by
means of an adhesive laver thereby forming the substrate sheet, and forming a primer
layer comprising a saturated polyester resin on the outer surface of the polyalkylene

terephthalate film.

[0085] Another tvpe of patch comyprises incorporating the drug directly n a
pharmaceutically acceptable adhesive and laminating the drog-containing adhesive onto a
suitable backing member, ¢ 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 required clinical dose.

j0086] Transdermal patches may be passive or active.  Passive transdermal drug
deltvery systems currently available, such as the nicotine, estrogen and nitroglycerme
patches, deliver small-molecole drogs. Many of the newly developed proteins and peptide
drugs are too large to be delivered through passive transdermal patches and may be
dehivered wsing technology such as electrical assist (lontophoresis) for large-molecule

drugs.

[6087] lontophoresis is a techmique emploved for enhancing the flux of ionized
substances through membranes by application of electric current. One example of an
iontophoretic membrane s given in UL8. Pat. No. 5,080,646 to Theeuwes. The principal

mechanisms by which iontophoresis enhances molecular transport across the skin are (@)



WO 2013/175376 PCT/IB2013/054079

preferential passage of counter-ions when an electric field 1s applied or {¢) increase skin

permeability due to application of electrical current.

[0088] In some cases, it may be desirable to administer 1o the form of a kit, it may
comprise a container for containing the separate compositions such as a divided bottle or
a divided foil packet. Typically the kit comprises divections for the admimstration of the
separate components. The kit form s particolarly advantageous when the separate
components are preferably administered in different dosage forms (eg. oral and
paventeral), are administered at different dosage intervals, or when titration of the

individual components of the combination 1s desired by the prescribing physician.

[0089] An example of such a kit 13 a so-called blister pack. Blister packs are well known
in the packaging industry and are widely used for the packaging of pharmaceutical unit
dosage forms (tablets, capsules, and the like). Blister packs generally consist of a sheet of
refatively stift material covered with a foil of a plastic material that may be transparent.
[00968] Methods and composttions for the treatmant of local pain. Among other things,
herein is provided a method of treating local pain, comprising administering to a patient
in need thereof a therapeutically effective amount of compound of Formula 1
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[0091] Wherein,

R mdependently represents D, -CH;, -OCH;, HL-OCD;,
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a iy independently 2.3 or 7;

each b is independently 3, 5 or ¢;

e is independently 1, 2 or 6;

cand d are each independently H, D -OH, -OD, C;-Cs-alkyl, -NH; or <COCH5;

nis independently 1,2, 3, 4 or 5.

METHODS OF MAKING

[0092] Examples of synthetic pathways useful for making compounds of tormula I arg
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[6093] Step-1: Synthesis of compound 2:

.Y D
N o THF

OH
78 °C 1o -30°C 3
1. overnight

1 2

[0094] 8-methyl-6-nonynoic acid 3 was prepared by adding anhvdrous tetrahvdrofuran
{(15ml) and hexamethylphosphoramide (3.8mi) 1o a 50ml 3 -necked RB flask equipped
with a thermometer, & magnetic stirrer and nitrogen infoutlet. The mixture was cooled to

about - 78°C 1o about -75°C. Methvl-botvne 1 {{g) was then added followed by dropwise
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abont -30°C and stirred at this temperature for aboot 30 mnutes. A solution of 5-
bromovaleric acid 2 { 1.33 g o 3wl of THF) was added dropwise at about -30°C for
about 10 to about 15 minutes. The mixture was then gradueally warmed to room
temperature and stirred overnight. The reaction was then warmed ap. Approximately
30ml of 3M HCT was added the solution of reaction. The solution was then extracted with
ethyl acetate (2520 ml} and washed with brine. The extraction vielded abowt 1.1 g of
crude product.

[0093] The crude product was purified by column chromatography using about 50g of
silica gel and eluted with a 211 mixture of hexanc/ethyl acetate. The collections were

combined. Solvents were removed under vacuam to give compound 3 as light vellow oil.

{0096] Step-2: Synthests of compound 4

}4:: o e # /\",QH

+BuOH O
OH
3

THF 4
80 °C to 45 °C

i, over night

[0097] Compound 3, anlivdrous tetrabydrofuran (120mi) and +-BouOH (2 3ml) were
added to a IH. 3-necked RB flask equipped with a condenser, a thermometer and a
magnetic stirrer under Argon infoutlel. The mixture was cooled to about -85°C to about -
45°C. NH; (approx. 150-200mi) was condensed to the flask. Lithiam (0.1-0.15g/ea.) was
added piece wise at -60°C 10 about 45°C and the mixture was stirred until a dark blue
color disappeared before adding the next plece of lithium. A TLC after addition of 0.4g
lithium revealed approximately 40% to about 30% conversion. Additional lithium (0.75
¢ was then added and the completion was observed by TLC. The reaction mixture was
stirred for an additional hour (temperature -45°C to -42°C) NHCl (2g) was added
portion-wise at approximately -43°C to about -42°C. The mixture was gradually warmed

to room temperature overnight. A TLC of the reaction mixture revealed a clean product.
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6N HCI (approx. S0ml added portion wise at 25°C) to a pH of abowt 2 to about 3. The
mixture was then extracted with ethyl acetate (2 X 300ml}). The ethyl acetate layers weve
combined, washed with brine {200ml) dried over anhydrous Na,SO and filtered. The
dried mixture was concentrated under vacuum at about 30°C to yielded light vellow ol as

compound 4.

[0699]  Step-3: Synthests of compound §:

j00100] Compound 4 {200¢) was treated with thionyl chlonide (419 g). The reaction
mixture was then heated at about 70°C for about 1 hr. Excess thionyl chlonde was
removed under vacuum to produce 249 g of a crude product. The crude acid chloride §

was then used in a fourth synthesis step without further purification.

60101} Step-4: Synthesis of compound 7

/k/,\ i + i o § N aq. NaQH
o \/\/\W * ~ e NH.HCE -
& O DMF
5 8 0390,
ot nhight

{00162} 4-Hydroxy-3-methoxy benzvlamme HCI salt 8 (3.35g) and dimethyiformanude
{10ml) were added 10 a 100m] 3-necked RB flask equipped with an additional funnel, a

thermometer and & magnetic stirrer under nitrogen. SN NaOH (7 miy was added vortion-
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was added dropwise at about 0°C to about 5°C or 10°C for abont 20 minutes. An
additional 3ml of anbydrous dimethyviformamide was added. The mixture was gradually
warmed to room teraperature and stirred under nitrogen overnight. Water (150mi) was
added. The mixture was extracted with ethyl acetate (1 X 100mi and 1 x S0ml). The ethyl
acetate extract was washed with IN HCI (2 X 60mi) followed by saturated NalHCO; (2 x
100mi) and brine.

{00103} The extract was then dried over anhydrous Na;SOq and filtered. Solvents were
removed under vacuum at about 35°C to about 407C to give a thick light orange/pink
restdue {wi. = 3.4g). The crude product was purified by column chromatography using
from about 150 to about 160g of silica gel eluted with a 1:1 mixture of ethyl
acetate/hexane. Collections from the column pusification were combined, concentrated
under vacuum at about 40°C and dried under vacuum to produce 3.1 g of the desired

product as a white solid compound 7.

{60104} Step-5: Synthesis of compound 9:

HO Triphosgene
. \\ e
Q 5 °Cort
7 8

H
QNE;Q/Q\H/\/\/%/J\
O
8

{60105} Sodium bicarbonate (15.6 mmol} was dried under vacuum by heat gun. The
apparatus was vented with dry Argon, CHyCly (6 mL} and triphosgene (6.8 mmol) were

added and the reaction mixture was cooled to 5-10 “C via an ice bath. Compound 8 {6.8
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mmal). After stirmog for 3 b, the formed sodiom chlonde as well as remaining sodiam
bicarbonate was removed via filtration and the remaining filtrate was concentrated under
redaced pressure and dried under high vacuum to vield the final compound 9. MF:
CostlaaNo Oy ) Mol Wi 424 24 ;) Elemental Analysis: C, 7073, H, 7.60; N, 6.60; O,
15.07.

EQUIVALENTS

{00106} The present disclosore provides among other things composttions and methods
for treating local pain and their complications. While specific embodiments of the
subject disclosure have been discussed, the above specification is ilustrative and not
restrictive. Many vaniations of the systems and methods herein will become apparent 1o
those skilled in the art upon review of this specification. The full scope of the claimed
systems and methods should be determined by reference to the claims, along with their

full scope of equivalents, and the specilication, along with such vanations,

INCORPORATION BY REFERENCE

[00107} All publications and patents mentioned herein, including those items listed
above, are hereby incorporated by reference in their entirety as if each individual
publication or patent was specifically and individually indicated to be incorporated by
reference. In case of conflict, the present application, including any definitions herein,

will control.



WO 2013/175376 PCT/IB2013/054079

CEAIMS
1. A compound of formula [
R [ G
Rz/
H
Q
Q

Formula §

or a pharmaceutically acceptable salt, hydrate, polymorph, solvate, prodrug, enantiomer,

or steregisomer thereof?

Wherein,

3! independently represents D, -CHy, -OCH5, H, -OCD;,
O 9]

,
L&“:a; S

o o T,

%%k )J\sf N\ b e

O
&

E—Q:—\—“mkﬁ\ 31)&(3 | %0*0\

c , b . . u -~ w/ 'y

.3



WO 2013/175376 PCT/IB2013/054079

- ‘zé:

OH

N N

,fz;m\,/\g/\/gff gmo)l\/tz%

¥

gaa,/([LO*0/(1555 | %S\/\S/\/ : \£ o
‘;’S\Q/\/\ﬁ/lj\;

R* independently represents

3 N

S~y HN OH

\éf
™0
MO Ok

Sz OH



WO 2013/175376 PCT/IB2013/054079

O GOCT

%OWT /\ /\m /W “—'/\

has

by

‘ i \\/'4 \/VF 0

N Wm

10 13 16




WO 2013/175376 PCT/IB2013/054079

N CH;,
{ NHCOCHs
0 OH " = on
Jk)\/l/ R
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h‘{L/\/\ HN NH

aisindependently 23 or 7;

cach b is independently 3, § or é;
eisindependently 1, 2 or g
¢ and d are each independently H, D, -OH, -OD, C1-Cy-alkyl, «NH; or <COCHS3;,

nisindependently 1. 2.3 4 or 3

3

A Pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier

fad

The pharmaceutical composition of clam 2, which is formulated to treat the
underlying etiology with an effective amount administering the patient in need by
oral adnunistration, delayed release or sustained release, transmucosal, syrup,
topical, parenteral admunistration, injection, subdermal, oral solution, rectal

administration, buccal administration or transdermal administration.

4. A method of treating newrologic diseases as the onderlying eticlogy, the method

comprising administering {o a pattent in need thereof an effective amount of claim

T
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o

-3

16,

11

The method of claim 4, wherein the local pain as the anderlving etiology 1s selected
from neuropathic pain, post herpetic neuralgia, spinal cord injury pain, diabetic

neuropathy, orthopedic pain, post-operative pain or its associated complications.

A pharmaceutical composition comprising a molecular conjugate of capsaicin and
R-Lipoic acid.

A pharmmaceutical composition comprising a molecular conjugate of capsaicin and
eicosapentaenoic acid.

A pharmaceutical composition comprising a molecular conjugate of capsaicin and

o

docosahexaenoic acid.

A pharmaceutical composition comprising a molecular conjugate of capsaicin and

acety! cysteine.

A pharmaceutical composition comprising a motecular conjugate of capsaicin and

o

N+(2.6-dimethylphenylacetamide.

]

A pharmaceutical composition comprising a motecular conjugate of capsaicin and

bupivacaine,

o

A pharmaceutical composition comprising a molecular conjugate of capsaicin and

lidocaine.

)

A pharmaceutical composition comprising a motecular conjugate of capsaicin and

1-(3,4, 3-trihydroxyphenyl Jethanone.
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