CYSTEAM NE DERI VATI VES AND THEI R USE I N THE TREATMENT OF NASH CROSS
REFERENCE TO RELATED APPLI CATION [0001] This application clains priority
to U S. RvownsiemsB Patent Application No. 61/352438 fi lpew/1B2o1d/0018508t h,
2010. This application is hereby incorporated by reference inits
entireties for all of its teachings. FIELD OF I NVENTI ON [ 0002] This

di scl osure generally relates to conpounds and conpositions for the
treatment of nevedkvies GRRENATIONS AXDOrHIEH I GOL G Nefmati nAemelS easesas Mr e
particularly, this invention relates to treating subjects with a
pharmaceutically acceptabl e dose of conpounds, crystals, esters, salts,
hydr ates, prodrugs, or m xtures thereof. BACKGROUND [0003] Metabolismis
the procer®SSHEERRIVNUSERO REIPELED A PPRHEATIONGY from proteins,
carbohydrates and fats. stinosis is a disorder in which the body
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aut osomal recessive di sorder, caused by nutations of the |ysosomal cystine
carrier td I ed by the CINS gene (17pl13). The concom tant
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can build up and damage cells. These crystals negatively affect various systems in the

body, especially the eyes, spleen, liver, bone marrow and kidneys. Cystinosis is an
autosomal recessive disorder, caused by mutations of the lysosomal cystine carrier
cystinosin, encoded by the CTNS gene (17p13). The concomitant intralysosomal cystine
accumulation leads to multi-organ damage, with kidneys being the first affected and later
spleen, eyes, liver and bone marrow. Altered mitochondrial oxidative phosphorylation
has been demonstrated in animal proximal tubules loaded with cystine dimethyl ester,
mimicking cystine accumulation in cystinosis, but has not been confirmed in cells of
patients with cystinosis.

[0004] Non-alcoholic steatohepatitis (NASH) is a liver disease characterized by
macrovesicular steatosis, hepatocyte necrosis, inflammation, Mallory bodies, and
fibrosis. NASH is closely associated with the metabolic or insulin resistance syndrome.
Oxidative stress is believed to play an important role in pathogenesis of NASH. It is

likely involved in the progression of disease from steatosis to NASH and potentially



[ 0005] Neur odegenerative disorders are a heterogeneous group of diseases of
the nervous system including the brain, spinal cord, and peripheral nerves
t hat havewouroh/dudsBer ent aeti ol ogy. Many are hereditarypPCTapmian@ssecondary
to toxic or netabolic processes. Free radicals are highly reactive
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Huntington’s disease, Parkinson’s disease and Lateral sclerosis.
[0006] 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 compositions to
treatment of metabolic conditions such as cystinosis, non-alcoholic steatohepatitis and

neurodegenerative disorders.

SUMMARY OF INVENTION

[0007] The present invention provides compounds, compositions containing these
compounds and methods of synthesizing and for using the same to treat, prevent and/or
ameliorate the effects of the conditions such as NASH, metabolic conditions and
neurodegenerative diseases.

[0008] The invention herein provides composition comprising of formula I or
pharmaceutical acceptable salts thereof. The invention also provides pharmaceutical
compositions comprising one or more compounds of formula I or intermediates thereof
and one or more of pharmaceutically acceptable carriers, vehicles or diluents. These
compositions may be used in the treatment of metabolic conditions and

neurodegenerative disorders and its associated complications.
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[0009] In certain embodiments, the present invention relates to the compounds and

compositions of formula (I), or pharmaceutically acceptable salts thereof,

/\/HN R2 R3
R—S

ey

[0010] Wherein, R, R* each independently represents at least one of hydrogen, methyl,
amine, cycohexyl methyl ether, butoxy, propoxy, thiol, alkyl, alkyl thiol, acetyl thiol,
disulfide, acyl, acylalkyl, alkenyl, alkylthioalkyl, alkynyl, alkoxyaryl, alkoxyalkyl, aryl,
aralkyl, aryloxyalkyl, arylthioalkyl, cycloalkyl, ether, ester, heteroaryl, heterocyclyl,
lower alkyl, sulfone, sulfoxide, or hydroxyalkyl;
R? also independently represents at least one of hydrogen, carboxyl, amine, -NH-CO-NH-
, -NH-CO-CH,-NH-, -NH-CO-, R-COO-R, thiol, disulfide,

) R;

R’ independently represents at least one of,



(1) [0009] In certain enbodi nents, the present invention relates to the
conpounds and conpositions of fornmula (1), or pharmaceutically acceptable
salts theweabi1/iRi833 /VIN R2 R3 (1) [0010] Werein, Rl, R2TABZN1/001550

i ndependently represents at | east one of hydrogen, nethyl, am ne, cycohexyl
met hyl ether, butoxy, propoxy, thiol, alkyl, alkyl thiol, acetyl thiol,

di sul fide, acyl, acylal kyl, al kenyl, alkylthioal kyl, alkynyl, al koxyaryl,
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[0011] In certain embodiments, the present invention relates to the compounds and

compositions of formula (I) or pharmaceutically acceptable salts thereof,

R1_S

ey

[0012] Wherein, R, R each independently represents at least one of hydrogen, methyl,
amine, cycohexyl methyl ether, butoxy, propoxy, thiol, alkyl, alkyl thiol, acetyl thiol,
disulfide, acyl, acylalkyl, alkenyl, alkylthioalkyl, alkynyl, alkoxyaryl, alkoxyalkyl, aryl,
aralkyl, aryloxyalkyl, arylthioalkyl, cycloalkyl, ether, ester, heteroaryl, heterocyclyl,
lower alkyl, sulfone, sulfoxide, or hydroxyalkyl;
R? also independently represents at least one of hydrogen, carboxyl, amine, -NH-CO-NH-
,-NH-CO-CH,-NH-, -NH-CO-, R-COO-R, thiol, disulfide,
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[0013] In certain embodiments, the present invention relates to the compounds and

compositions of formula (I) or pharmaceutically acceptable salts thereof,

/\/HN R2 R3
R——S
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t he conpounds and conpositions of formula (1) or pharnmaceutically
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[0015] In certain embodiments, the present invention relates to the compounds and

compositions of formula (I) or pharmaceutically acceptable salts thereof,

/\/HN R2 R3
R——S

ey

[0016] Wherein, R', R? each independently represents at least one of hydrogen, methyl,
amine, cycohexyl methyl ether, butoxy, propoxy, thiol, alkyl, alkyl thiol, acetyl thiol,
disulfide, acyl, acylalkyl, alkenyl, alkylthioalkyl, alkynyl, alkoxyaryl, alkoxyalkyl, aryl,
aralkyl, aryloxyalkyl, arylthioalkyl, cycloalkyl, ether, ester, heteroaryl, heterocyclyl,
lower alkyl, sulfone, sulfoxide, or hydroxyalkyl; R” also independently represents at

least one of hydrogen, carboxyl, amine, -NH-CO-NH-, -NH-CO-CH;-NH-, -NH-CO-, R-
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Final compound

[0017] In one embodiment, steps of synthesizing the compound of formula I is described.
In another embodiment a trityl protected compound of formula I is described.

[0018] Herein the application also provides a kit comprising any of the pharmaceutical
compositions disclosed herein. The kit may comprise instructions for use in the treatment
of metabolic conditions, non-alcoholic steatohepatitis, neurodegenerative disorder or its
related complications.

[0019] The application also discloses a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and any of the compositions herein. In some aspects,
the pharmaceutical composition is formulated for systemic administration, oral
administration, sustained release, parenteral administration, injection, subdermal

administration, or transdermal administration.



[0014] Wherein, Rl, R2 each independently represents at |east one of
hydr ogen, nethyl, am ne, cycohexyl nethyl ether, butoxy, propoxy, thiol,
al kyl , alwgl20tihises33 acetyl thiol, disulfide, acyl, acyl achgBo1abdesuy! ,
al kyl t hi oal kyl , al kynyl, al koxyaryl, al koxyal kyl, aryl, aralkyl,

aryl oxyal kyl, arylthioal kyl, cycloal kyl, ether, ester, heteroaryl,

het erocycl yl, | ower al kyl, sulfone, sulfoxide, or hydroxyal kyl; R2 also

e B EE8  TFEBhe S S S S RS

i ndependgRt|dés FEPE@ERN, Sndiods @R Bka@}er Htient sufferlng from metabolic conditions,
non-alcoholic steatohepatitis, neurodegenerative disorders or its related complications
manifested from metabolic conditions, chronic diseases or disorders; Hepatology,
Hematological, Orthopedic, Cardiovascular, Renal, Skin, Neurological or Ocular

complications.

BRIEF DESCRIPTION OF DRAWINGS

[0021] Figure 1 shows method of synthesis of formula L.

[0022] Figure 2 shows final compound of formula I NMR data
[0023] Figure 3 shows infrared spectroscopy (IR) data for formula I.
[0024] Figure 4 shows Mass Spec (MS) data for formula I.

DETAILED DESCRIPTION

[0025] Definitions

[0026] As used herein, the following terms and phrases shall have the meanings 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.

[0027] The term "alkyl" refers to the radical of saturated aliphatic groups, including
straight-chain alkyl groups, branched-chain alkyl groups, cycloalkyl (alicyclic) groups,
alkyl-substituted cycloalkyl groups, and cycloalkyl-substituted alkyl groups. In preferred
embodiments, a straight chain or branched chain alkyl has 30 or fewer carbon atoms in its
backbone (e.g., C1-C30 for straight chains, C3-C30 for branched chains), and more
preferably 20 or fewer. Likewise, preferred cycloalkyls have from 3-10 carbon atoms in
their ring structure, and more preferably have 5, 6 or 7 carbons in the ring structure.
[0028] The term "alkyl" as used herein refers to a saturated linear or branched-chain
monovalent hydrocarbon radical of one to twelve carbon atoms. Examples of alkyl
groups include, but are not limited to, methyl (Me, -CH3), ethyl (Et, -CH2CH3), 1 -
propyl (n-Pr, n- propyl, -CH2CH2CH3), 2-propyl (i-Pr, i-propyl, -CH(CH3)2), 1 -butyl
(n-Bu, n-butyl, - CH2CH2CH2CH3), 2-methyl-1 -propyl (i-Bu, i-butyl, -CH2CH(CH3)2),
2-butyl (s-Bu, s-butyl, - CH(CH3)CH2CH3), 2-methyl-2-propyl (t-Bu, t-butyl, -
C(CH3)3), 1-pentyl (n-pentyl,-CH2CH2CH2CH2CH3), 2-pentyl (-

10



20 For Exanple, [0015] In certain enbodi ments, the present invention
relates to the conpounds and conpositions of fornmula (I) or
phar macewocalllyg4ssacept abl e salts thereof, /\-1IN RLS RPR3/1B2011/001550

CH(CH3)CH2CH2CH3), 3-pentyl (-CH(CH2CH3)2), 2- methyl-2-butyl (-
C(CH3)2CH2CH3), 3-methyl-2-butyl (-CH(CH3)CH(CH3)2), 3 -methyl- 1 -butyl (-
CH2CH2CH(CH3)2), 2-methyl-I -butyl (-CH2CH(CH3)CH2CH3), 1-hexyl (-
CH2CH2CH2CH2CH2CH3), 2-hexyl (-CH(CH3)CH2CH2CH2 CH3), 3-hexyl (-
CH(CH2CH3)(CH2CH2CH3)), 2-methyl-2-pentyl (-C(CH3)2CH2CH2CH3), 3-methyl-
2-pentyl (-CH(CH3)CH(CH3)CH2CH3), 4-methyl-2-pentyl (-CH(CH3)CH2CH(CH3)2),
3-methyl-3-pentyl (-C(CH3)(CH2CH3)2), 2-methyl-3-pentyl (CH(CH2CH3)CH(CH3)2),
2,3-dimethyl-2-butyl (-C(CH3)2CH(CH3)2), 3,3-dimethyl-2-butyl (-CH(CH3)C(CH3)3,
1-heptyl, 1-octyl, and the like.

[0029] The term "alkenyl" refers to linear or branched-chain monovalent hydrocarbon
radical of two to twelve carbon atoms with at least one site of unsaturation, i.e., a carbon-
carbon, sp double bond, wherein the alkenyl radical includes radicals having "cis" and
"trans" orientations, or alternatively, "E" and "Z" orientations. Examples include, but are
not limited to, ethylenyl or vinyl (-CH=CH2), allyl (-CH2CH=CH2), and the like. The
term "alkynyl" refers to a linear or branched monovalent hydrocarbon radical of two to
twelve carbon atoms with at least one site of unsaturation, i.e., a carbon- carbon, sp triple
bond. Examples include, but are not limited to, ethynyl (-C=CH), propynyl (propargyl, -
CH2C=CH), and the like.

[0030] Moreover, the term "alkyl" (or "lower alkyl") as used throughout the
specification, examples, and claims is intended to include both "unsubstituted alkyls" and
"substituted alkyls", the latter of which refers to alkyl moieties having substituents
replacing a hydrogen on one or more carbons of the hydrocarbon backbone. Such
substituents, if not otherwise specified, can include, for example, a halogen, a hydroxyl, a
carbonyl (such as a carboxyl, an alkoxycarbonyl, a formyl, or an acyl), a thiocarbonyl
(such as a thioester, a thioacetate, or a thioformate), an alkoxyl, a phosphoryl, a
phosphate, a phosphonate, a phosphinate, an amino, an amido, an amidine, an imine, a
cyano, a nitro, an azido, a sulfthydryl, an alkylthio, a sulfate, a sulfonate, a sulfamoyl, a
sulfonamido, a sulfonyl, a heterocyclyl, an aralkyl, or an aromatic or heteroaromatic
moiety. It will be understood by those skilled in the art that the moieties substituted on
the hydrocarbon chain can themselves be substituted, if appropriate. For instance, the

substituents of a substituted alkyl may include substituted and unsubstituted forms of

11



(1) [0016] Wherein, Rl, R2 each independently represents at |east one of
hydr ogen, nethyl, am ne, cycohexyl nethyl ether, butoxy, propoxy, thiol,
al kyl , alwgl20tihises33 acetyl thiol, disulfide, acyl, acyl achgBo1abdesuy! ,
al kyl t hi oal kyl , al kynyl, al koxyaryl, al koxyal kyl, aryl, aralkyl,

aryl oxyal kyl, arylthioal kyl, cycloal kyl, ether, ester, heteroaryl,

het erocycl yl, | ower al kyl, sulfone, sulfoxide, or hydroxyal kyl; R2 also

LN N N T L

)R3 t/ 22@&1%31( (\iﬂchllcﬁﬁ’g sulfaf, sulfonamido, sulfamoyl and sulfonate), and silyl groups, as
well as ethers, alkylthios, carbonyls (including ketones, aldehydes, carboxylates, and
esters), -CF3, -CN and the like. Exemplary substituted alkyls are described below.
Cycloalkyls can be further substituted with alkyls, alkenyls, alkoxys, alkylthios,
aminoalkyls, carbonyl-substituted alkyls, -CF3, -CN, and the like.
[0031] The term “acyl” is art-recognized and refers to a group represented by the general
formula hydrocarbylC(O)-, preferably alkylC(O)-.
[0032] "Aryl" means a monocyclic or polycyclic ring assembly wherein each ring is
aromatic or when fused with one or more rings forms an aromatic ring assembly. If one
or more ring atoms is not carbon (e.g., N, S), the aryl is a heteroaryl. Cx aryl and Cx-Y
aryl are typically used where X and Y indicate the number of carbon atoms in the ring.
[0033] The term “acylamino” is art-recognized and refers to an amino group substituted
with an acyl group and may be represented, for example, by the formula hydrocarbyl
C(O)NH-.
[0034] The term "acylalkyl" is art-recognized and refers to an alkyl group substituted
with an acyl group and may be represented, for example, by the formula hydrocarbyl
C(O)alkyl.
[0035] The term “acyloxy” is art-recognized and refers to a group represented by the
general formula hydrocarbylC(O)O-, preferably alkylC(O)O-.
[0036] The term “alkoxy” refers to an alkyl group, preferably a lower alkyl group, having
an oxygen attached thereto. Representative alkoxy groups include methoxy, ethoxy,
propoxy, tert-butoxy and the like.
[0037] The term “alkoxyalkyl” refers to an alkyl group substituted with an alkoxy group
and may be represented by the general formula alkyl-O-alkyl.
[0038] The term “alkenyl”, as used herein, refers to an aliphatic group containing at
least one double bond and is intended to include both "unsubstituted alkenyls" and
"substituted alkenyls", the latter of which refers to alkenyl moieties having substituents
replacing a hydrogen on one or more carbons of the alkenyl group. Such substituents
may occur on one or more carbons that are included or not included in one or more

double bonds.
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[0039] Moreover, such substituents include all those contemplated for alkyl groups, as
discussed below, except where stability is prohibitive. For example, substitution of
alkenyl groups by one or more alkyl, carbocyclyl, aryl, heterocyclyl, or heteroaryl groups
is contemplated.

[0040] The term “alkylamino”, as used herein, refers to an amino group substituted with
at least one alkyl group.

[0041] The term “alkylthio™, as used herein, refers to a thiol group substituted with an
alkyl group and may be represented by the general formula alkylS-.

[0042] The term “alkynyl”, as used herein, refers to an aliphatic group containing at
least one triple bond and is intended to include both "unsubstituted alkynyls" and
"substituted alkynyls", the latter of which refers to alkynyl moieties having substituents
replacing a hydrogen on one or more carbons of the alkynyl group. Such substituents
may occur on one or more carbons that are included or not included in one or more triple
bonds. Moreover, such substituents include all those contemplated for alkyl groups, as
discussed above, except where stability is prohibitive. For example, substitution of
alkynyl groups by one or more alkyl, carbocyclyl, aryl, heterocyclyl, or heteroaryl groups
is contemplated.

[0043] The term “ether”, as used herein, refers to a hydrocarbyl group linked through an
oxygen to another hydrocarbyl group. Accordingly, an ether substituent of a hydrocarbyl
group may be hydrocarbyl-O-. Ethers may be either symmetrical or unsymmetrical.
Examples of ethers include, but are not limited to, heterocycle-O-heterocycle and aryl-O-
heterocycle. Ethers include “alkoxyalkyl” groups, which may be represented by the
general formula alkyl-O-alkyl.

[0044] The terms “hetaralkyl” and “heteroaralkyl”, as used herein, refers to an alkyl
group substituted with a hetaryl group.

[0045] The term "heteroalkyl", as used herein, refers to a saturated or unsaturated chain

of carbon atoms and at least one heteroatom, wherein no two heteroatoms are adjacent.

[0046] The terms “heteroaryl” and “hetaryl” include substituted or unsubstituted
aromatic single ring structures, preferably 5- to 7-membered rings, more preferably 5- to

6-membered rings, whose ring structures include at least one heteroatom, preferably one
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to four heteroatoms, more preferably one or two heteroatoms. The terms “heteroaryl”
and “hetaryl” also include polycyclic ring systems having two or more cyclic rings in
which two or more carbons are common to two adjoining rings wherein at least one of the
rings is heteroaromatic, e.g., the other cyclic rings can be cycloalkyls, cycloalkenyls,
cycloalkynyls, aryls, heteroaryls, and/or heterocyclyls. Heteroaryl groups include, for
example, pyrrole, furan, thiophene, imidazole, oxazole, thiazole, pyrazole, pyridine,
pyrazine, pyridazine, and pyrimidine, and the like.

[0047] The term “heteroatom’ as used herein means an atom of any element other than
carbon or hydrogen. Preferred heteroatoms are nitrogen, oxygen, and sulfur.

[0048] The terms “heterocyclyl”, “heterocycle”, and “heterocyclic” refer to substituted or
unsubstituted non-aromatic ring structures, preferably 3- to 10-membered rings, more
preferably 3- to 7-membered rings, whose ring structures include at least one heteroatom,
preferably one to four heteroatoms, more preferably one or two heteroatoms. The terms
“heterocyclyl” and “heterocyclic” also include polycyclic ring systems having two or
more cyclic rings in which two or more carbons are common to two adjoining rings
wherein at least one of the rings is heterocyclic, e.g., the other cyclic rings can be
cycloalkyls, cycloalkenyls, cycloalkynyls, aryls, heteroaryls, and/or heterocyclyls.
Heterocyclyl groups include, for example, piperidine, piperazine, pyrrolidine,
morpholine, lactones, lactams, and the like.

[0049] The term “hydroxyalkyl”, as used herein, refers to an alkyl group substituted with
a hydroxy group.

[0050] The term “lower” when used in conjunction with a chemical moiety, such as, acyl,
acyloxy, alkyl, alkenyl, alkynyl, or alkoxy is meant to include groups where there are ten
or fewer non-hydrogen atoms in the substituent, preferably six or fewer. A “lower alkyl”,
for example, refers to an alkyl group that contains ten or fewer carbon atoms, preferably
six or fewer. Lower alkyls include methyl and ethyl. In certain embodiments, acyl,
acyloxy, alkyl, alkenyl, alkynyl, or alkoxy substituents defined herein are respectively
lower acyl, lower acyloxy, lower alkyl, lower alkenyl, lower alkynyl, or lower alkoxy,
whether they appear alone or in combination with other substituents, such as in the
recitations hydroxyalkyl and aralkyl (in which case, for example, the atoms within the

aryl group are not counted when counting the carbon atoms in the alkyl substituent).
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(ld) ---T-r--11 Final compound [0017] In one enbodi nent, steps of

synt hesi zi ng the conpound of fornmula | is described. In another enbodi nent
a trityl woavactsess3conpound of fornmula | is described. [pQ@ABIo1Heo185n t he
application also provides a kit conprising any of the pharnaceuti cal
conpositions disclosed herein. The kit may conprise instructions for use in
the treatnment of netabolic conditions, non-al coholic steatohepatitis,

neur ode | ve digsorder or iits rel ated conplications. [0019] The
appl i catg ﬁ@giﬁﬁ% s %Pé%‘éte‘i[{?ﬁ%? HRRBITHP IRV IR RS LHERLS FEPL Hiﬁrjl?lléiir‘?ﬁjna

phar maceyt b2 HoRCaARhABF B ®ENORE. AREIIARYIErsfoDE 10 PR®SHiulionsoherein. In
sone aspects, the pharnmaceutical conposition is fornulated for systemc

adni ni st sabstonted ovithl” iadwdasithee imzrtlicomprogssthal el sulstisdios is paacerdencs

adm nistration,. injection,, subdermal adm ni,stration, or transderma

adni ni st Wgﬁ‘ PS%“W%%‘E‘E)‘T #ﬁl?ee Scug’ Frtﬂ)t&%@tait%ﬂ %n% glgc’spﬁ%lé%enﬁea]ng e sever al

uses. TheubpfiRE6H fesalRPin LAIHIOBoRpEIAIES., whtth E¥a DI PontiBédieEsundbrgor €ating a
patient suffering fromnetabolic conditions, non-alcoholic steatohepatitis,

neur odeg@psfaimiatien gicdiows denearsmnepmenty eychiralipre ehipinatan.icthsAnaisdhesind from

R I L

Ccul ar cesmmpdumds.i nsbroad aspect, the permissible substituents include acyclic and cyclic,
branched and unbranched, carbocyclic and heterocyclic, aromatic and non-aromatic
substituents of organic compounds. The permissible substituents can be one or more and
the same or different for appropriate organic compounds. For purposes of this
application, the heteroatoms such as nitrogen may have hydrogen substituents and/or any
permissible substituents of organic compounds described herein which satisfy the
valences of the heteroatoms. Substituents can include any substituents described herein,
for example, a halogen, a hydroxyl, a carbonyl (such as a carboxyl, an alkoxycarbonyl, a
formyl, or an acyl), a thiocarbonyl (such as a thioester, a thioacetate, or a thioformate), an
alkoxyl, a phosphoryl, a phosphate, a phosphonate, a phosphinate, an amino, an amido,
an amidine, an imine, a cyano, a nitro, an azido, a sulthydryl, an alkylthio, a sulfate, a
sulfonate, a sulfamoyl, a sulfonamido, a sulfonyl, a heterocyclyl, an aralkyl, or an
aromatic or heteroaromatic moiety. It will be understood by those skilled in the art that
the moieties substituted on the hydrocarbon chain can themselves be substituted, if
appropriate.
[0052] Unless specifically stated as “‘unsubstituted,” references to chemical moieties
herein are understood to include substituted variants. For example, reference to an “aryl”
group or moiety implicitly includes both substituted and unsubstituted variants.
[0053] "Substituted or unsubstituted" means that a given moiety may consist of only
hydrogen substituents through available valencies (unsubstituted) or may further
comprise one or more non-hydrogen substituents through available valencies
(substituted) that are not otherwise specified by the name of the given moiety. For
example, isopropyl is an example of an ethylene moiety that is substituted by -CH3. In

general, a non- hydrogen substituent may be any substituent that may be bound to an
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BRI EF DESCRI PTI ON OF DRAW NGS [ 0021] Figure 1 shows nethod of synthesis of
formula I. [0022] Figure 2 shows final conpound of forrmula I NWVR data

[ 0023] Fiwore113158438wWs i nfrared spectroscopy (I R) data fecTiBrorub@sso. [ 0024]
Figure 4 shows Mass Spec (MS) data for fornmula |I. DETAILED DESCRI PTI ON
[0025] Definitions [0026] As used herein, the follow ng terms and phrases
shal | have the neanings set forth bel ow. Unless defined otherw se, all

t echni cal an cientific terns used h re| hav nln
commnl yAt B%Ogrtéec gyen Peiehnthaps speaficd Bftft“‘ieﬁ é%?én ‘FStOf § %I'he term

"al kyl " fefulk Souk Qretd?)%hhﬁféﬂ@@'al&hy@@faﬁéﬁﬁl%da@hh@@Qti fo)gﬂgz}ll%ﬁqyléﬂ%c' udi ng
strai ght - chain al kyl groups, branched- chai n al kyl' groups, cycl oal kyl
(alicycl alkyh@momde eﬂnklyb asmb@eﬂkylu@redlacycﬂryiablkydogkyiubsyclawd’l
cycl oal k tltute ref e nts t rai ght
chai - or PRt B s bonh S4BSiy ofo e SeFoUS SARERE Srortalhckbone
(e.g. %@&cgabalﬁw ﬁé@f&ﬁ@lbﬁk{/\l@ne @wg&(ﬁylf RéteDbRYEIBRG 1, TRBI RS LloaByd NOr e

preferably 20 or fewer ewi se, preferred cycI oal kyl's have from 3-10
carbon a®®mBydiexy.Haiinokerang, lettenge niliog oxaghey] g exqsﬂl@rlmoawey dqgly ef which or 7
carbons |1 %Et‘f I{aﬁlg%sgtbe%ﬁﬁéfﬁ&ed Lgﬁ’&% (8 LR ok plY Ly g ? cﬁﬁlgﬂt herei n
refers tO A 8at ear or hed-chain nova rocar bon

radi cal efangie dfeubstiglenes malmb@rbuammt hﬁnadirpi (hydmgena,lhkw nigroo ool téd, ude,
but are not limted to, -CH2CH3), 1 - propyl

met h Et
(n-Pr, no%phBHeKy: Catlm‘d%@—d lozalb%ﬁpwl(lﬂ) Pfryloﬁqya E%WICI 10@!“1(1@%) 2), 1

- but yI ( r i but yl ,
- R CH( Clé_'cll?r)%yl rbx?E&rW)tryl %nggﬁg_‘g%?ﬁ?)w _(%‘1 &I_BM%yla:lan s?tﬁ%h%rﬁlgo Bly 1n('é, o opyI
(t Bu tmbﬁmy]sungmG$BﬂB)dkﬁ,bdnKQiIQmﬂhﬂnhwﬁpxﬁmﬁ{mﬂﬁ%@fkﬁﬁ%ﬁﬁ(Cﬂ—pentyl

C(CH3) C@@Wﬁ ?%Pﬂlaﬁw%”ﬁgl %ﬂw@ﬁ%@éfﬁy@éw& Pﬂ@}iyw 1 -butyl (-

CHZCHZ%@W 2)aal 1%9&6’ C1310) %ché %%@,%]) @12 Cﬁﬁ}yl He*télswh 1(2)

CH2CH2CH2 CH2CH2 , 2-hexy - hexy
CH( CH2 G—@%Mﬂ%)ﬁ)kyl ZwyiéChW) aiky[bdm@,rb (Ci- @)@ﬁ)(@@l—@@ﬂ@@-@? 12)

?- rCT:IEiIE %%&ff; ‘;(/ Jdﬁ%yS?H kWé&_B éﬁlg’é% afyl%a%%@g@ﬂ% éjcloalkyl

- net hyl heipgQBYIR) (;ﬁ“rlém l&alkylal&ersl(@”ﬁim)y&c?d&mlkyﬂ C4- 12)
- C(CH3) ZCHS’CHSZCE dIITEth 2buty| (}WCH(CHS CH3) 3, 1h tyl,

1- oct yl , aryhdeterre( 1rll@éar&[ldé?§9]12)w1@yql@a% ang| hegerg (C4- ﬂ%}l@ﬁxclwyll Imadshifies:
bra”Chedh‘éQ SidBRPRY Eﬁ%}u&%’a‘i‘l QAN AN B?Q'f&ﬂer%bsh f % E)M‘%}sé/rﬁcﬁglr bon at orrs
wi th at one SI uns tur ion, e., a car OR- car sp doubl e

bond V\hﬁﬁB(bd”imEhlte eadnkgeydf thatirtat sub‘sﬁﬂuaﬁiaﬁclnaa |b®azius nbamn[tgd tes hgdroaad
"trans" or| entations, or alternatively, "Z" orjentations. Exanples

i ncl ude, NAIRHNIER.EYARR: thipnP e hYEEXY: é@@ﬁémy <§r1 Wﬁ%{oxq E4=Rheyylogt |y

(- CH2CH= R I near or

branc hedgn%ﬁégglg)n%rpﬁygréggbé) n&h%x?@% lﬁ?flﬂ&arbdng %ﬁ?(%/gcgyrﬂbon atonms with
at | east albylemsnd, suléfnavmd@tionirat, sdfynyi, selfmyh (Cai ®orkylclaid 60 18palkyli pI e bond.

Cpr opar gytarony Gipiege ParadthacrTRL IRy B Ll sk BRIy - (or

"I ower al(K)Ya'lk;)l @&m&@g@ tlbf élkglh@ltld)r&%aaﬂ@;ﬁcirﬁlh&@@ﬂ Rﬂ allﬁﬁ(@l?ﬁ@?eyc%h@k | ai ms
is i ntended to inclu both "unsubstituted al substitute
al kyl s", (Gih&) 3lkylt keterof(GahliZe kyeledlsyld Gi-d Ondlkyl, awb(@mﬂ@)salhjdvhqigmsﬁﬂbmn tuents

replacin ydr n e or droca backbone.
Such sub ty?(t(] ?Rtghgﬁ @]gﬁ% ?rm?gél §E%@F?3%t "o (tcd;gndl% (fycg)gry g@FS xanpl e, a
hal ogen, algylhy- @zydycloml@arﬁawﬂy (CS sm;h:yalsamypQ@@qubmyaaalaylkﬁe«ymwony| a
fornyl, or an ac hi ocar bony i) ioester, a thi oacet ate or
a thi of of hgreyloa ﬁwl dpéokeylaryldlemﬁeéﬁh (P>y'4ry1 ép%h%)stpﬁ%ﬁl@arylaanﬁ%seﬁ%

phosphi nflieq }% no, an am do, an amdine, an imne, a cyano, a nltro an
azi do, s) R cil?)ér/l] an alkylthio, a sulfate, a sulfonate, a sulfanoyl, a
sul f onanj0d954] érhsubmpmyﬂds oﬁtﬂaaqiresrencm&brytiqn aan barpadskiytlin tier foan ofir omati ¢ or

het er oaromati ¢ noi ety be understoo by those skilled in the art
that t heph?éliné%quélgalbmfgwtﬁla}ﬁ é%ltSoﬁh% RRMPRH gﬂlﬁ@ﬁeséﬁtdp}l?l@&ﬁ cthalidBfves be
substituted, if appropriate. For |nstance the substituents of a
substituted al kyl may include substituted and unsubstituted forns of

16



am no, azido, imno, am do, phosphoryl (including phosphonate and

phosphi nate), sulfonyl (including sulfate, sulfonam do, sul fanoyl and

sul f onat elQ 2andisg$3Byl groups, as well as ethers, alkyltRrcoaB2oaaniassy| s

(i ncludi ng ketones, al dehydes, carboxyl ates, and esters), -CF3, -CN and the
| i ke. Exenplary substituted al kyls are described bel ow. Cycloal kyls can be
further substituted with alkyls, alkenyls, alkoxys, alkylthios,

| k b titut | kyl's, - d t h 0031
e tor niresiay iving Sy o AhSERARh A GRER AP S -5 G B 8B BBl by t e
general §omautias ByRracRMiY %@ﬁ@d as prb&h & aPheyc A fonh& Qt)the feggﬁ%lvenﬁ{)ﬂ[ I

means a nonocyclic or polycyclic ring assenbly wherein each ring is
ar omat i ccavralsghimrsof aasld 1.ov tyldratede Tohe smateormade aff@cm imthegporyavf ther i ng

assenbly. |f. one or ring, atonms.is not ca he aryl is
a heter o@]"‘?‘tfa‘:t&“%?wesér% C&gt?e Bf%/? Grigd CﬁBf’eélét?ItCﬁ EE&%‘O\?\%‘)@F%PQRP%‘%
i ndi cat eoft AN @fihRfro@aloRPduAd OfForindlalNBydrhfigh). [ 0033] The term
"acylam no" is art-recognized and refers to an am no group substituted with

an acyl K08abCamaownsy thas hpepihe same awlectby ferupbe difssr i Iﬁlte FasHIgr a

hyd d

" g f ;?ga{ g g%n%% It\)thdm %QP élg 15 tz%o?x? éretﬁghrrﬁ}%ht%h#gtl thfl:ﬂr gtoﬁ{s 1n s gg gfg t%ﬁ‘}tiecﬁn
represenheﬂnm%OHmEMﬂmnhemﬂbynmheaﬁmnﬁukatayﬂm@aahhmhsﬁ&ﬁhﬁikmhai[0035] The

term"acyl oxy" is art-recogni zed and refers to a group re resented by the
general f%ﬁﬁ%ﬁﬁnﬂﬁdﬁﬂeﬁﬁﬁvﬁﬂﬁ@?U“ﬂfﬁ¥@ﬁﬁﬁdﬁt PROR: ‘GP@%BW'OfebgﬁrﬂThe term

" al koxy" g &ﬁﬁh&gﬁtéiﬂwﬁ hdt¥ire H6(RRntidh&T Esrtalet)ﬁx RelsBRfin AbteYdr 95,QUP, havi ng

an oxygen attac ereto. Representative a oxy groups inc Ude nethoxy,
et hoxy, myopmty¢c cengers tl’mmtlm»qpnam:petltre)olsaHk@mn[r@ﬁﬁmkesTMeeatleotrh\ei’ arbkﬂmdl kyl "

refers tp an. al k roup substituted with an al ko
r epr esent @A o VR o R e R s U 1 GRS R ol

" al kenyl aroma8 bURRE tb%lﬁldttferéefg@tsl%pst Qpap oPédaRNahbs @p&%t&@ﬁt@taﬁﬁaﬁe@t | east
one doubl e bond and is intended to include both "unsubstituted al kenyl s"

and " subeni lleLFth@@C‘@l’lk@(hW e absdiutelcanfigyraodn ethisclyymefegicscenter oF keigsh andi et i es

a keny!  Beaupo SRR TR DR R G o PG ol PhGe €I MR (ot are

i ncl udedm@finan @i whﬂﬁhhh@ﬁﬁldcﬂleQB@tdQ thdlake SHpHMrEzcl tigBsand[d20idltedvs eover, such
substituents include all those contenplated for alkyl groups, as dlscussed
bel ow, esxEiorotpiRBr @ lsyarBiatary {i.d. sas bl (bl-tsPmers rrpecEchpAechirgl gpspnaundi on of

o KoL G545 0 T ISl S OSHE WP L gRHALY o
her ei n, &ﬁbepﬁmb@mamoﬁmmeﬂmgkmumssubﬂmjaUheﬁmmmhhumw'Ieast one al kyl group.
[0056] 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 or completely absent. Metabolic condition associated
diseases include: Hepatic, Neurologic, Psychiatric, Hematologic, Renal, Cardiovascular,
Cancer, Musculoskeletal, Orthopedic and Gastrointestinal.
[0057] The term "polymorph" as used herein is art-recognized and refers to one crystal
structure of a given compound.
[0058] “Residue” is an art-recognized term that refers to a portion of a molecule. For
instance, a residue of thioctic acid may be: dihydrolipoic acid, bisnorlipoic acid,

tetranorlipoic acid, 6,8-bismethylmercapto-octanoic acid, 4,6-bismethylmercapto-
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[0041] The term "al kylthio", as used herein, refers to a thiol group
substituted with an al kyl group and may be represented by the general
formul a avlydf3/154§38042] The term "al kynyl ", as used her ecm/iBzoai/erisst o an
ali phatic group containing at |east one triple bond and is intended to

i ncl ude both "unsubstituted al kynyl s" and "substituted al kynyls", the

| atter of which refers to al kynyl noieties having substituents repl acing a
hydr ogen, on one or re carbons of the alkynyl group.. Such substituents may
occur onhf‘d‘ﬁBOISrac%?’%%ﬁgﬂ?ef%a?toé%“éaqok&%%%e“a6'gﬁsnﬁg‘tyhp?f8ma'i‘8x‘?f}?lcone or
more trijplig bonds. Moreover, such substituents include all those

contenpl ated for al kyl groups, as discussed above, except where stability
i s prohi K089}/ Ehe plonses X parphteral gddtisteatipn’ dandofadaikiytaseld pgramtaysllyyasomed or nor e
al kyl, carbocycl yl ryl., .het.erocycl.yl .. or heteroaryl .grou i.S

cont enpl &80 b tA8p SRS eemPliLh e il splegd] Snd Fesfop) S0aHTitetipy, sy

hydr ocar fyihjegfiottPand MKRMe WithewdimAticdXMESRenbes, aneihhstul by iegluly| group.
Accordi ngly, an ether substituent of a hydrocar byl %roup may be

hydr ocar ttavpculaginegpsrigaigiab éntedartaasl, ¥igiheeali iwbpcappulan syiretifal.cal . Exanpl es
of etherg.] ; r ot et er - C e and
gt e T S R D L R

r epr esenirgdulby stif@pgeanesitlardcbiioin) iatradpkaal afd altdeytemal D@4adn Jieinfeiors
"hetaral kyl " and "heteroaral kyl", as used herein, refers to an al kyl group
subst i t ubE0LAL Ratienget sy¥RIFCtosupest| OduHTeatrddbyt the mbi¢rd Msihog) MYy meays ysed
her ei n. _ifePhfubdn 8r S8 HhALPGhiRta WRSALUN AR AL, SRRl HaO g IERAT AL 0TS and at

| east one heteroat om erein no two eroatons are adjacent. [0046] The
t er ns " hi061 p&he/phiraseriphimetcantydally iaoaiptadhee”’s upstrédoghizdd.om aensimbst i t ut ed

aromatic sjngle ri structuyres, preferab -t -menbered rings, nore

o of or anf P aimeS PR B opes wif bt Rae I neMte i | onst
one het e&&sﬁ%@fﬁrm@&ﬁﬁ&hﬁ@) WitlRehd QohOUH sdifl &leRical RBBme ML RaBleabeh@RhY one or
two heteroatons. The terns "heteroaryl™ and "hetaryl"” also include

pol ycycl ¢antacit mathghstissmes dfavampatswournan bangs angdahinals ivigsuti axcesiiveh t wo or
nore carpons are gom"a:ﬁnr tiCOI‘et V\(%sadJ %i ni nEObii ngs S/\Inelrce'.(r)] act I ee%st ne of the
rings is Rty GaR M e e e.é?, thé gFﬁg ?% f%]?Phé' AR évg oal kyl s,
cycl oal kenylageasoisdlOBddeyimykisratidr yl s, heteroaryls, and/or heterocyclyls.

Het eroaryl groups include, for exanple, pyrrole, furan, thiophene,

i m dazol ,()62&312@1@98%‘mharmcwtlcayyai@lpabl%ﬂm@i’mﬂ-wpaw%,amgwimﬁ,i ne, and

o di ¢ e 100 ; . ; .
B ot om BF e3P e e S B, MR B AR S oM S B o oat ome
are nitrogeador eolidgiier, dindns wolvert.or pAE¥8latliipemberinbiny dletdEinaayi§ing or,

"heterocycle", and "heterocyclic" refer to substituted or unsubstituted
non- ar onBISEONE GNE $¥RIeF GPBBOS R R BNG Organ.1Q5 POLORE s RREYr foafgsthefpr e

pr ef er ab&r%ar%’orﬁ)grtyohr@%&gu 'Habf Sar RS Hei‘qgceﬁa'%}é@tih”ﬂ?esseh{é%f%ﬁlgat | east

one heteroatom prefe y“one to four hetero ons, nore preferably one or
t wo het ecamptibieswitl the dtlear msgrédiente pbe yaijgct ‘compdsititredret o ygbriols taltko i ncl ude

olycyclic. ri syste aving t or nore cyclic.rings.in which two or
Por 2 e bt D ot B o e oy S plabls it Pk RiE ot ¢ he
rings isshat @;Eé?ﬁp’l&é bCmatBrifls whﬁdhemél} 8ve &s%ahﬁadehﬂ&ily%@eﬂ?ﬁal&&’&h&@' kyl's,

cycl oal kenyl s, cycloal kynyls, aryl's, heteroaryls, and/or heterocyclyls.
Het er ocyiwklpdeg peyears, sedhiaddactdser glagesapheé sugrpise () dianehes piuple pagdrnetarch

Eyar oxy i TS BER LOG P AR R pePENTER sn gt oo BTN uioa with a
hydr oxy @lRuRe, ethyl cellulose and cellulose acetate; (4) powdered tragacanth; (5) malt; (6)

gelatin; (7) talc; (8) cocoa butter and suppository waxes; (9) oils, such as peanut oil,

cottonseed oil, sunflower oil, sesame oil, olive oil, corn oil and soybean oil; (10) glycols,

such as propylene glycol; (11) polyols, such as glycerin, sorbitol, mannitol and

polyethylene glycol; (12) esters, such as ethyl oleate and ethyl laurate; (13) agar; (14)
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[0050] The term "l ower" when used in conjunction with a chem cal noiety,
such as, acyl, acyloxy, alkyl, alkenyl, alkynyl, or alkoxy is neant to
i ncl ude gwoups/msssse there are ten or fewer non-hydrogemrCatiBrd1/bo15ithe

substituent, preferably six or fewer. A "lower alkyl", for exanple, refers
to an al kyl group that contains ten or fewer carbon atons, preferably six
or fewer. Lower alkyls include nmethyl and ethyl. In certain enbodi nents,

acyl, acyloxy, alkyl, alkenyl, . al l.,, or_ al kox ubstj tuents defined

het ei n_ abeiarBEsEERT Py esgl@%/mrgmﬁn%%w% e CaIR) KE N uer |

al kenyl , odi@Wep) AlrbyddViree Witet; QYBNisAbIOXMineWIRYH REK ok NEYILABRERD) &h@ne or in
conbi nation with other substituents, such as in % he recitations

hydr oxy atlkghol:a28) plraablkapt biglifer sphitiohs;@ad €2 1)fogrer arantigiie compasibde srbstangashi n t he
aryl group are, not counted en.counting the carbon atons in the alkyl
subst i tu%[ﬁ]l)l)oyed[ @d%f?nﬁgtl?aér%n”é{jﬁgf'i tuted" refers to moieties having

subst i t B3] m@ieﬁﬁi"ﬁayﬁwbmg@ms&m@aﬁ iPirt-pRbEniced ARNefedd totdiR degedibone. |t
wi Il be understood that "substitution"” or "substituted with" includes the

i npl i ci tstpiceye eba givan cagppunslyubst i tution is in accordance with permtted

val ence t.d g . Sti at the

substi tuﬁ"g{‘r?%e?ﬁsi’ I|tonhgg sl? %Q%Héi% @gon%%‘éﬁnyd&eé.oép%%\{}]\% tg%?g%%eg not

spont anephslofodicud eogditibrisamefoonatedantoshie thepetycatl @ at tivargen® it thecycl i zat i on,
elimnation, etc. As used herein, the term"substituted” is contenplated to
i ncl ude BIEFENHEVENEQY- Bt o ps Methpdfpsmaking agaedree dpperiviesseleceda br oad
aspect, e Rl 58 hPhiS1 B hid aYLiSIoLRG] HERIRGY ¢ febeAME Xk ¢, branched
and unbrancktlled, car %2(:%3%%0 an%lf)ﬁgtlerogcycsz?lc,lt arorm?tglcc and non-aromatic
subst i t umotesulef Inartarent odongoy tlasprodiug ipesnviegsd by en sndystaitit nettity afahe be one
or nore 1gmd t.he sane or different for appropriate organic conpounds. For
pur poses %gfalflma% application, the heteroatoms such as nitrogen may have
hydr ogenpgpespthd éé%ﬁt“Ero%HWaQt'ic AtYeRBEHCS BB RnBLRSL b 4D Al IRNGRRI C
conpounds described herein which satisfy the valences of the heteroatons.
Subst i t uahnigistration tecthe best @hyns oy oietaidlmt sibghsseompesdidner iihis f or exanple, a
hal ogen, hydroxyl., .a carbonyl. ch a_carboxyl ,..an al koxycar bonyl, a
formyr" afmidor & cffieaamibisioHSY ol DaS AR uafl SRS er o o, “or
a thi of ostiat @wanaddl sedtk 6X Mk hodt pRAsP iR Yhe tréntRBRSPppRylagiddnes phenate, a
phosphi nate, an am no, an am do, an am dine, an inmne, a cyano, a nitro, an
azi do, athshpstpgaingt devalepmgikls wmyytedcagidition: wheigasiflifip admmistered afteranoyl , a
sul f onam sul et erocyc I Q.. an. Lg or
het er oa?gggﬁsgm%iof&a{ydqwaﬁ\tﬁ%lﬁ%ﬁglglsﬁ’nt %&%%@%856?‘ %‘#gg telg’s(k?f ]Itg%l&?%h% %e art

t hat t hetordiméiise amelibsitd, brittelilianthe keishiyg nowartbdeondittonorcide dffeensel ves be
substituted, if appropriate. [0052] Unless specifically stated as

"unsubst OB, " references to chemical noieties herein are understood to

i ncl ude qypRsH That-Rfl “YRHIAALSas (R0l n bs tof RIELROGER: §i8pAityde¥drding! OUP OF
noi ety iErjgl ?]E::rtéijﬁ?n 'Iféuggls‘&ba(l:)stLES suggé?ﬁaut gééjr anﬁ 1ugsu srtllpt ﬁtlg? varrlln nts.

[ 0053] "®ublsith b ndegabobic combtidys b1 nawraktteneainvg tefmtd disguiseseputient witllsufiiey consi st

of only drogen substituents.throygh avail abl e val encie unsubsti t ut ed)
or a1 (VEHBHSETET She SRRk Gron it oRAya ey Sl e BRPr et B br ough
avai | abl gonalieNGi®H 4 &kl ket widlow pledREi®e ARidoM) Ne e rifirs MeeinidrRdinpy the
name of the given noiety. For exanple, isopropyl is an exanple of an

et hyl enemapbetyusedhly thescesrbgtertaws egstoy or GpBpli¢atioge e predicavengimdowyislr ogen

substituent may.be any. substit t that may be und. t o _an. atom of the

g ven morbpy Tt SrERE L I Bt e i B MR BBl I bst | { hent s
i ncl ude, adevidiRd ® tﬁ@Erekﬂclfe'dtIﬁdbattﬂityandaemaﬁeﬁv@bvhﬁw they bédhephttd c, (G -i0)

al kyl , al kyl ene, al kyli dene, am de, am no, am noal k aromatic, aryl,

|, :
bi cycl oaleRAning|ifesparcRfrthe subdest BRRIIAlysisabhBE yRatiad Ofé]é?r PESaIt InveRtiebny |

, . . eyl
e L R L R T S

hydr oxy, onentwakktofeur, Kiet onen yeatsrafter appaalakiyd ofathel cadivahicylarnoi eti es, each
of which may optionally also be substituted or unsubstituted. | n one

parti cul Emlifgten @B?ﬁ:,mﬁﬁr& 18 Rt S Sl enteplehe Praealyzsdidydbe not
limted to, hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, carbonyl oxy,
(G _io) al koxy, (C4-12) aryloxy, hetero (G - io)aryloxy, carbonyl,

oxycar bonyl, am nocarbonyl, amno, (G- 10) al kylam no, sulfonam do, im no,
sul fonyl, sulfinyl, (G- 10) alkyl, halo (G -10) al kyl, hydroxy (G -10)

al kyl, carbonyl (G 10) al kyl, thiocartonyl (G _i10) alkyl, sulfonyl (G -10)
al kyl, sulfinyl (G _io) alkyl, (G _i0) azaalkyl, imno (C-10) alkyl, (C3-
12) cycl oal kyl (C1-5) alkyl, hetero (C3-12) cycloalkyl (G -10) alkyl, aryl
(G-10) alkyl, hetero (G -10) aryl (Ci1-5) alkyl, (C9- 12) bicycloaryl

. NN A N



[ 0058] "Residue" is an art-recognized termthat refers to a portion of a
nol ecul e. For instance, a residue of thioctic acid nmay be: dihydrolipoic
aci d, bi sworbiipsissdaci d, tetranorlipoic acid, PCT/IB2011/001550
6, 8- bi snet hyl mer capt o- oct anoi ¢ aci d, 4, 6-bi snet hyl mer capt o- hexanoi ¢ aci d,
2, 4- bi snet hyl mer acapt o- but anoi ¢ acid, 4, 6-bisnethyl mer capt o- hexanoi ¢ aci d.
[0059] The phrases "parenteral admnistration” and "adm nistered
par ent er al used herein ref nodes , of . stratj on other than
ent er al @O?BES*EQYCS&HH“H?@WAW FEn ‘gﬁ%}ﬂe‘ﬁ A Wﬂig? 'y Sto‘%@ ﬁ‘ﬁéff ude wit hout
lim tati ganddihi Ry SRQUSh al MNEAMERCH Lballyl Hk hﬁ&ld‘é&"t@te cdrict B a8 Hihe
intrapericardial, intraarterial, intrathecal, intracapsular, intraorbital,
i nt r acar siibiasts torenaelgmalThe term; h@ewet,dﬂelares tlnat@lmsassasmeml willhebelit deous,
subcuticul ar,.intraarticu sul ar i nt raspl naI and
i ast el DR Reufpeion SiBE A3 SR T RARE e feragif 8RR

“host” t @alpgichieat@dici chinBe getbingitéd Wathb@dufBRY 088K i peein mtwrrﬁlﬂleor
non- hurran ani mal , such as primtes, mammal s, and vertebrates. éOOGl] The
phrase eﬁaﬁ'ﬂﬁmemsmlh lyloa@o?é@tsaeﬁ‘éaluat@né@@s,r%&o@qwrzlemathnrpf@en dnge
enbodi ne S I terials
and/ or d%té%valg’ Vrar%ggéa%érqﬁhé{%% S&ﬁgﬁ%% ‘%"’Jh%g%noRgho stgsl}ﬂ%g I%c}'%ﬁgsa g}audgrrent
sui t abl efofuﬁdi inBewtn aﬁ@Wacdeny\sﬁahsttdaéoﬂR@eueB J@hn Nﬁﬂew&sSonthmmYbﬁ{ ngs and
ani mal s w t hout excessive toxicity, irritation, allergic response, or other

probl em 6?83c8r?§¢rreéa&0ﬂleﬁencedlﬁtﬁeﬁ§smr%ﬁtéewPH%aatrle%%%%%bméeeé% i fYlpdsEk ratio.
[ 0062] T@@%%?B‘?l Ext 99%r?fﬁ&ﬁl€rhlu%§‘hﬂey ﬁﬁatpi ®. @ﬁrordleb 005 Sor%)r(FOOﬁeCOQ”' zed,
and i ncl udes or exanpl e, pharnace t| cali’y dcceptable naterials,

conposi t Pefisaldy, the prabhleidity mgéﬂsbﬁtﬁel pqazﬂedt 1oversm>h|a¢ioWs It}iaethe puledlctent

sol vent or, encapsu e ol ved carry n orting any
subj oot SOROSIICLIr: of FarhCHe "bREd AR [OREPGn b1 ERCORE he SRab ner
organ, ogf POktA &hopf the body. Each carrier nust be acceptable in the
sense of being conpatible with the other ingredients of a subject

conposi t 097k teon "irejtingi’ dumt trecaghizepand mtﬂude$ pregentingi adissapo disoeders, a
phar maceut i c IJ accept abl e. carrier, i.s non- xanpl es of

Tt er a1 o SaRLio ARG SR D Sl B R ok B R PR R PR s el ude:

(1) sugadiSordsitdl/@TohdiGbR$et hadlnue eeanaiiagmwsehasﬁ@ itshRibaheshe such as
corn starch and potato starch; (3) cellulose, and its derivatives, such as
sodi um caistesyrdgrior sendiiion e lmpﬁ«}mgetélpmgrwea@rrahe\eng fesisageet at e: (4)
powder edd&&%&*”‘%?@éd&u%ﬁ% g”%ﬁmhg(c%&re%l)%f dgse%l § def Ha/§ c%ﬁﬁm%ﬂt ter and
supposi tory waxes as pean Shseed , sunfl ower
oi |, ses@rmting the dﬁﬁeaseeor@bhdltlemrinthﬁiels amﬂﬂoﬁﬁyg)aaaasﬂbﬂle sydfdmgifyleol s, such as
propyl ene ﬁl ycol ; pol yol s, such as gy ycerjn, sorbitol, manni toI and
pol yet hyP&He! @W&f‘&ﬁe Or(cmht@et tes if bgupderlying pafhorhysiglagy dnotatiegteds aur at e:
(13) agagyep g-ﬂr):at th@hie%oﬁg%!r%cﬁm §muﬁoeeg§epa%tamemédaoﬁe%u@ﬁ ofRd al um num
hydr oxi de; Inic acid 163 pyrogen-free water I sotoni c

sal i ne; (u[b@ct&y a@amlsrasoh of aromgen( 4 @n thouphl suah egimoHoes(dDireghbs phuat ef buf f er

solutlon ef. nan-fqxi ¢, compatible s ances enployed in

oar ool B 5 TSR JHEONE OoBey” ShaRpEre: BoI A BRE S R er o1 n i s
art'rec_?_%@kr@lﬁ&hx@rlg .2l cﬁﬂh%rlakﬁcﬁﬁkﬁuﬁét)éﬁ@l?lﬂhﬁﬁ&é&%a@&@nt@f a given conpound.

[ 0064] e term"prodrug” is intended to enconpass conpounds that, under

physi ol olfi068] Mstabdli¢ ranstionaelntasodiseasesent disorders hrelqdhaemzbesut ically active
agents of th resent in rodrug is to
oo ude.terERe B ERE L EThIER o TSR PRI AT i S Bie L

condi t i ogymdiding @BAS), Uﬂgléi%ajfaeayﬂmdnﬁ@ Ldyeandsn, obé&es @RPRRs RIS fat't;he
prodrug is converted by an enzymatic activity of the host animal. [0065]

The t er mici$hpsiRglise diserdsys. ehlasiaprane; Gaudl%alq?ew&pbosamwrdebwﬁg%ép and

i ncl udes n t] n u t

conposi t (gér?sﬂ) %]?JM]&[% ac{aﬂng%{#:egt ggig%f §)Jrh|e%r’ ﬁ[uﬁ{er %8%19%) %ﬁ?@ég%g ‘ion of the
unwant edKeabbeli Ia¢tizme({dosi, long IcBﬁﬁgélydfothdf}Q ICotndentedesdisatiefidéndyne host
animal) then the treatnent prophylactic, i.e,, it protects the host
agai nst ééﬁé@ pi bigpsemal %W\ﬂéhglé‘%ﬁs%H&ﬁnPP%ﬁOSIWP?a?WHUI‘Me Marefg#*ni st er ed
after manifestation of the unwanted condition, the treatnent is

t herapeutic, (i.e., it is intended to dim ni sh, aneliorate, or stabilize

t he existing unwanted condition or side effects thereof). [0066] The term
"predicting"” as used herein refers to assessing the probability according
to which a netabolic condition or newoodegenerative rel ated di seases
patient will suffer fromabnormalities or conplication and/ or term nal
renal failure and/or death (i.e. nortality) within a defined tinme w ndow
(pred| ctlve W|ndow) |n the future The nortality may be caused by the

o o o o,



met hod of the present invention has been obtained). As wll be understood
by those skilled in the art, such an assessnent is usually not intended to
be correcwof20r1/150$% of the subjects to be anal yzed. ThePpC&nnroiivosssoer ,
requires that the assessment will be valid for a statistically significant
portion of the subjects to be analyzed. Wether a portion is statistically
significant can be determ ned wthout further ado by the person skilled in
the art using various statl tic. | uation to

deternin t‘ffl&rtn?}f‘dl{%f“il%@itif‘éc}( 8}1@ ‘\%f OB I PR YS&ﬁChaéa%% nt's
t-test, ﬁ@ﬁ‘&lme%ohBQ%CBf?tﬁﬁ—’Pl&t Gr a%ta‘%‘ideﬁnébr Eulfl&u @ y[ke%‘ﬁ@i)i PR Vear den,
Statrstrcs for Research, John Wﬁ Sons, ork 1983. referred

conf i denE@tanﬂ)emhalhs, IEB’ed(aHuﬂelaBYmQ@t@/ﬁebXdrbga@te Ggengy, Jaodkeff,07% at | east
98% or at @6 al,ues. are ref.er 05,.0.01, 0.005,
or 0. 0001 BRBP e RE Ryt R S ey B LR My Sty B dBn P hvent | on
al | ows t&"_@‘le édﬁ@ltfbh@CNASHOBr gtdth&en&péan e6idifié, 1S"ﬂvelﬂ aA%drsto6in tBé atteast 70%
at Ieast 80% or at |east 90% of the subj ects of Qsglven cohort. [0067] The
t er m " t r ¥skinplydes admipistratieucegriompesiaing Whieh isdeces theetiedieneygo faonidevse,

di sor der ri n i edi sposed
to the d@geggg%gg&b§ﬁ)er an §6§h€8ﬁ H?ﬁgﬂygﬂ)&%ggm#%ﬁggepg%ggﬁngﬁagnosed as
havi ng i digesinohicbéite fg dohgosiitiseadenrode smecheil e slated ddedseoor; digorders | rrpedr ng

its progress; and relieving the disease, disorder, or condition,

causi ng MeldesEichas éflzlteﬁaercﬁdé@a%ee Angyosigphisilatgimisderopiseiedraieh's arﬁfeatu ng t he

di sease %ng&% 0 S

partrculg%n sgaiggg?écon |t|g%ﬁ§g$Eﬁ%%lﬂgﬁghﬁh g $ ?ﬂé“%%?g}9ﬁ§%5o ogy is

not affemneﬁhmsn@haasomhewtumgemhednﬂbabohhcanondundomxoﬂnnemnmdmgénerat|ve

di sease condition of subj ect adm |str n of ap_a ent even though
such agehtompRYIHOYNiER agficryibe R R P R B R et D RSP ot | og”
"treat” Qkdichll@aiR®BRGN a aaojéa%ta@@erelartubjaet WHER d6& @i kdRiveRREVENt at i ve

(e.g., prophylactic), adjunct and palliative treatnment. [0068] Metabolic
condi ti oepmpsgiond di seases or di sorders includes such as

aspartyl rinuri, bi o | dase. .defi ci ney, carboh ef| i.ent

ai yoopr ottlbaP Th i el AT ER AP T R P B A e i e s
i nsi pi dusmbdaRkeits, thatdn Bferdronmtakaint sMm gults&rcdﬁrpssmgahaab@aﬂraan dGaucher ,

gl ucose- 6- phosphate dehydr ogenase (G6PD), glutaric aciduria, Hurler,

Hur | er - Spieeiees spmadeyiredieyiselor e prsanaie henefil/sisk ratiojappliesble toaey imedigal dosi s,
Long_ chel e XA - S O PRSERRE L ALSRE LGP a0
met achr otedlintinite tjkﬁidylsd megioyl, syt”l‘lpto)ﬁshﬁomdlpieﬁbd ofMihe uite, effectlve amount may

mucopol ysacchari dosi s, neuro-netabolic, N emann-Pick, organrc acrdentas
purine, ¥ ASPIOSIEAR Sush fasiany aﬁ%ﬁﬁ@%%ﬂﬁﬂéﬁlpa cing Hga6d-HhF PEticUlay r yvat e
dehydr og , C Sachs,

i et hy o L o T e AT e hEP e i o R “NASH or
any othedmﬂndocahmuamdDMBoﬁpnhmnmemﬂtmﬂden@hopdnpmmahpdarmnmaﬂm i ncl udes
adninistr ti.on of a 03| i on _whi.ch reﬂuces t he frequency of, or del ays
t he onsef %¥V6§§Wﬁt t“ﬁ‘ﬁﬁBW@SIU@oWH PHATTY e WIBTt " rel ative to a
subj ect Wpetihedf@8n.N0Ot receive the conposition. hburodegenerative rel ated
di seases or disorders includes such as Al zhei ner's di sease, Anyotrophic

| at er al HWIQ} dscertaifFeinbodiaicoty; @e@hatmaaeutmhtqm@somns ddscsléa@beremeans/ body

di sease, . Par son' s di sea Spi,nal_ _nmuscul ar at r_an t her nedi ca
condltloﬁnmmgﬁilPﬁln%ﬁ% ngg%HS%dcﬁgmgmjon%%ﬁyb fﬁeﬁég aﬁﬁ?%ﬁg fT%tion of a

conposi t iheppwltically effeiibeaniduat, fak paYeng prophyladic slehaypediidareanssit. Te,
synptonms of a nedlcal condition In a subject relative to a subject which

does not d§s8edpReuRtas therpsdsttionrio bp admuTistake thhpafisat wilhdengpdati cal | y
effectiv t t he
erm rof S o obafl Wk S AERRTNES D A bR} BehcBURIMIRRLR: o0
produceSmﬁ@mndd@mpoﬁmneﬁﬁemﬂwahhpmneaqomabheIbem@5¢héwdﬂhtdamgevapai|cab|e
to any nedical treatnment. In certain enbodjnments, the termrefers to that
arount n@éégléamryarlt%thefsrrﬁrgrrpf the candifiph it e Ytevialkagudles el WAy npt ons £ or
a period of tine. The effective anount may vary dependi ng on such factors
as the disease or condition being treated, the particular targeted
constructs being adm ni stered, the size of the subject, or the severity of
t he di sease or condition. One of ordinary skill in the art may enpirically
determ ne the effective anount of a particul ar conposition wthout
necessitati ng undue experinentation. [0070] In certain enbodi nents, the
pharmaceuti cal conpositions described herein are fornulated in a manner
such that sa|d conp05|t|ons mnll be dellvered to a patlent in a
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[0074] When used with respect to a pharmaceutical conposition or other
material, the term"sustained release" is art-recogni zed. For exanple, a
subj ect owoposi/1sks3a wWhi ch rel eases a substance over ti meCrap20axhi1bFo
sust ai ned rel ease characteristics, in contrast to a bolus type

adm ni stration in which the entire anmpbunt of the substance is nade
biologically available at one tinme. For exanple, in particular enbodi nents,
upon contact with body fluids inc)uding. blood, spinal fluyid, nucu

secreti o ,er%twptﬂatofgr nepartiseder hisCbrpap et Ohes %sﬂwérs{*@ﬁ%g? POEPTE

accept ab g e Rt&QlnY (BRYe MOAEIAPnGHadH Fhe Hbfdabay SHLARIE BHlRLIeRAE- T
through hydrolysis) wth conconmtant release of any material incorporated

t her ei n, adaigisterag or epeapengite admihstrativrodiohe canpysiaetsi Vepisdlyt desay or
conpositi for a sustained.or extended r.i o 3 s _conpared to the rel ease
froma bfibks detimtact dyReledinles FEGRRS ol Wilibngiioder tvery of

t her apeufgos#j A;ddi%ﬁﬁléi, kheo pRifall Bé fceirat@Man@for GO thRELARAVINLE oPERNT S

di scl osed herein. [0075] The phrases "system c admnistration,’

"admi ni spastigdarsypisapoapiifon mapbe pikged o gpmAIspicatrisionsdnghe’ adni ni st er ed
per! phert?'&lt%ﬁenﬂ{fan%&'srﬁ?c‘ﬂ%aﬁﬁe% glqg}ehe?scinldﬂﬁe SRR S dk @R of a

subj ect conposi‘tion, therapeutic 87 ‘Ot her faterial at a site Fendte from

t he di sepgparbgdiny put,ead able sifindatdds teat pOol witiean) e @ag@niah or ndhbudhsease bei ng
treated, even if the agent is subsequently distributed systemcally, may be
termed "iBeEArchid, anddhgpatpre of the qigegsoAatondiigRi ni stration, other than

di r ect | yigoasPrrt Qi GHE R mARE YRUSosYS LERE sEbilet colpoSHOLYSBRAOH Rerei
adninistp%&?gﬁ{ sﬁgh Jﬁafngﬁ’enté?sgt e pgﬁﬂenfp§¥gysteﬁﬁaﬁ§, tlﬁga is
subj ect tnoy betetbohinsdrbandeehdreto the flespa cwesstedionf 00@6]theFhgeuphr ase

"t her apeuti cal | ef fecti ve anoynt" | n art-recogni zed term |In certain
enbodi noTREPOSHIRE G St FrsaBr daieg materiako Hiik SRl G Mg RBSER i on

di scl os eé’qﬂ&@ﬁt%ti%nt(bﬁfaxrérﬁﬂﬁlg 8Ra 2008 tﬂ@ﬁfaérﬁﬁ'lcgﬁéeﬁﬁﬁtiﬁttilﬁe E8Re PRADIRe

benefit/risk ratio applicable to any nedical treatnent. In certain

enbodi nedtsinfinlig magrbmused.ers to that anount necessary or sufficient to

lim duce ,nedi cal f i od i me. The. effecti
armount - ny LT G HEBRarHE Ll BN Rerer S a8 phE e ombelBuroteiedi « fon bei ng
treat ed, (eden @igdual f@inddaydaé esnbiaRsd ofkosveREiBRcadirivith sh@k&tks drhe size of

t he subject, or the severity of the disease or condition. One of ordinary
ski |l i nioppef Besol#) empirical ly determine the effective anount of a

parti cul i tipon. i LN [ i.on. [0077]
The. pr os RO LR sk O o PERERRLARL A AREH Rt B BEIMBLAT,
di scl ose@rih€r@itdinedasleasd’lis as-rgdognizad. eBod exahple, acalgpdtabhposdbi s/hath sai d
prodrugs. [0078] This appl.ication_ also disclaoses a pharnaceuti cal

conmposi t e SIPPHENGFP VAT B rPRcEtbiCHsiied selede SBactedstics ¢ CRRERS He
conposi t} g5y, 0type ag&ﬁm&%f%n% wﬁ?&h’fﬁé @ntLre TEYuREoflRE fﬂﬂsﬁh@é’isfnﬂdesyﬁ emc or
topi cal or oraﬁ adm ni stration. The pharnaceutical conposition nmay be al so
f or mul at keidldgorallyp madilabtbmt ons timat iFonexam@e, is phutcilnembogdierhispmonsahther mal

adm ni stration, .or. transdermal admpistrati on. The pharnmaceut.j cal

Conmpos: ¢ 10 PRy MRS (T APT-< BT Miip i yieistions: DA hld 86 HkG anF gt

accept abjgresirald phARheeulichitetceptable bripRAts mdy dddefeo Bhddebs dA@R4! ubri cant .
[0079] In many enbodi nents,” the pharnaceutical conpositions described

her ei n wilddradaticn(pgr tirenghHydeilgads) osiducansomaanidsleasecdbl @oppogdrial ons ( For nul as
) to be.ncciel i v erdstﬂ I! n an amunt esglf fai g/i et 10 ﬂel E:veersﬁh% g/oPati ent a

t her apeut T ERPIAFENFELY Pe “AABUMCUSE 28R RS S A TG HIPAY or  conposi ti on
as part @mpospioaphytladaithie®br ENEIREPUEOLE (dslcORpaRbto thEhelegRSdred
concentration of formula | or its pharnmaceutical acceptable salts wll
depend obPlapsdmpticlsase maneeshky it protpngechdelseey eft thepeuticaldy sffeqtive drug as wel |

as the dﬁhbﬁ/netg It e(n%to? tl?J th%ﬂﬁeutic agents disclosed herein.

2% << 2% <¢

[0075] The phrases “systemic administration,” “administered systemically,” “peripheral

administration” and “administered peripherally” are art-recognized, and include the

22



salts and conpositions fromthe subject conpositions. It is to be noted

t hat dosage values may also vary with the severity of the condition to be
al | evi at edt0 2bt1/i588380 be further understood that for anyppanB2oauvb@sssubject,
speci fic dosage regi mens should be adjusted over time according to the

i ndi vi dual need and the professional judgnent of the person adm nistering
or supervising the adm nistration of the conpositions. Typically, dosing

will be determ ned using techni ques _known.to ope skilled in the art. [0080]
Addi t i on3Mistafen gl $4bict YRR Ga themPe UG NG URHE 268 SIS reiMunt s of any

parti cul gbmGROBRLRE bBing iRLEY! AdmifRYatRH FdhUstRdol e ARCATRAR! ool | at i ons
in the treatnent paraneters. Such treatnent paraneters include the clinical
use to weneohf thheggntepsubatquently dispibutedesygtemidalg, miy be termed eldcalt e t ype of
patient,.e.qd., human or, non-human, adult qr i.ld,.and the nature of the

fi sease’ FPEYnArt FERnTY sOa T BN oftkintn Sv i apEr b i S DS
conmpounde 8f b QitBataAebusTRiniRBtraRAdbich thatendtdrs @t fYiehtoddyisieeh ST, @RBIRY 1N
animals, e.g., rats, by screening a range of concentration and/or anounts
of the nebiact i mptabejisasandretherdikepregspicopri at e assays. Known net hods are

al so avaj S j 8 i [ iLon.rates of the
salts or td((:) Zﬁip?%‘% @Il rg%s ,qp{eén%%ﬁ%%%{ e%ﬁﬁ%ggé(:jgrpﬁlg@v k:a;lioa(rgglseg%%{ l£a tgllrn(i)'aI mnistration
of t her agetid enbatimehtafthe rsmdefeed 0BANT@NEOTa salne compbsitied Bisdlokeal

m crodialysis, as reviewed by T. E. Robinson et al., 1991, mcrodialysis in
the neur bdgindhesodurectamerisied ¢lfcinia reasehlschspetitriskatiqrapnlisadle fovi ewed by
ol aced 1 A0afe BETREAE, 1] bl AR b S R e e R e oop.
When conpouwfitisenitéd blithoramudraeducs uddias syrhpems doiscpasdcdfhimre i Theartieciivg ect ed
adj acent to the Ioo}p, rel eased 8”:51%5 are c llectegﬁrig{].t e . di al%sc?te in

pr opor t | YRS a3y fiepeatingogsy foEBH PR AIsEHE O AREIbRF RS EeHrd 7% £ usi on
of the sa|disuQtafRMAShithRASH REnARL&S, MNeL $MBE W Jr neSdeiv o o

cal i br atlﬁ‘Aoﬁ_ pr og%gur es using elli?;gzl)a\l/m (rzlor]cent rations oﬁhg%cl ts or _col?rtgosi tions.
[0082] | theclerensian cenditidi.nOne of ondimarygglgrethsfartthey gupiriselly dsapuonths of

formul a EIé‘flfei%(rgiov|adeﬁl thogram n[.crrg% be gsegermtﬁed[ bge rﬁfter%n(ae to the plasm
concentr NS 0PI HE AREFAFEGPTRO¥ %8’% LYo ot sl gehcapsul at ed

mat er i al gxpefiglenXanpl €, the nmaxi mum pl asma concentration (Cnax) and the

area under the plasnma concentration-tinme curve fromtine O to infinity may
be used. [007dbd%F p@sprirdisclapurd Ascceanigmplatep prodiyes ofherroawogisions diselosed t hi s

appl i caty eGt | e Formulas | is in the
range ofhéa%ggu?sr\ﬁaj)as %ﬁég‘fe ﬁéﬁgoacg%{éﬁ'{lg%ﬁ%%%@? %dég Tn si ngl e or divided
doses, f@078nghéasuppliCatidh atgy/ dglckay a pharataoeiiticaleanmygdsglotlaymphisdigagl e or

di vi ded doses. The conpounds of Fornulas | my be adm ni stered at a dose
of , for Bieampreaticalhsaccenialie gasichydkiGr GagrPontian iy «yrrpwpd of Forpynkg/ day, 5
ny/ kg/ da . , glday.
Compound o ETGI syt KT onP b, TRUREI IR Y &
dose of , cdmyposgicanpiyehe ded fvemnlafedif ongrabhmdnibd@tion, orddebimtien, i5jengoand 80 ng,
or less than 1.0, 9.0, 12.0, 20,0, 50 0,.75.0, 100, 300, 400, 500, 800,
1000 my PRACEH) ?dlinﬁl%&ﬂpai9{t@ﬁﬁflfamﬁmm{rﬁ%%&rlwﬁaémasﬁ@wﬁ rein are

adm ni st gfigshstonadRayBHUBL cdnfifse laBleh@Dhe bR ABhARM @RUy 8Q%1aBR% 60% 50%
40% 30% 20% or 1I0% of the conmpound of fornmula | required for the sane

t her apeustilyliperndifient, spidadarit, flfer fifdart ainddubmeanht of the conpounds of fornul a
| descri 29ﬁsrei nr fedr.s to t}1heham)untt. Olf one of sgi d .ga&ts or_.

conposi tong' WhI'eH T8 CaPabie 6P 1A’ o1 g rOS%PB% WETRY e sdllse. For
exanpl e Mebipbitd GieGRRTbstd ESMPAMAS hiRd ESnlisERAS EFEHIRAN® Ielddlivasd inhor n
errors of netabolismincludes cystinosis, NASH, diabetes and renal and

Neur odeg@ReHsitfisicat ededizer toganatiget atheiapauicalyrpifesiye agwyey eftaccpmpound

Al zhei meg t . d] e.r .Par ki | I | sclerosis.
An-of f oot imiNTLk PARBCS S SGRRr ARbIRROR T, M pRag Blfime 1IE 0C.

amel i or ad@jrethadicentrgiinrdiformah Dot 09 pliaevecesecil hecdpradiy edsivall depgndroaduce t he
severity of a conplijcation resulting fromnerve damage or. denyelization
and/ or ePRSGERLR. adbialioR ABd CYFIBIsAf Jediig as Ypkar B deligsrsghdienal |t es
in neurotransmtter honeostasis's, in patients who are at risk for such
conplications. As such, these nethods include both medical therapeutic
(acute) and/or prophylactic (prevention) adm nistration as appropriate. The
anount and timng of conpositions adm nistered will, of course, be
dependent on the subject being treatex3, on the severity of the affliction,
on the manner of adm nistration and on the judgnent of the prescribing
physi ci an. Thus, because of patient-to-patient variability, the dosages

gi ven above are a guideline and the physician may titrate doses of the drug
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and hi gh nol ecul ar wei ght pol yet hyl ene gl ycols. When aqueous suspensi ons or
elixirs are desired for oral admnistration, the essential active

i ngredi enwotzhewsiss3may be conbi ned with vari ous sweet eniPa@/iBzo1i/h@ssr i ng
agents, coloring matter or dyes and, if desired, enulsifying or suspending
agents, together with diluents such as water, ethanol, propylene glycol,

gl ycerin and conbi nati ons thereof. The conpounds of fornmula | may also

conprise enterically. coated conprising of. varjous excipients, as s well
cnown 1 n*¥H@AIPRARERITEaRR e Siblep IO iighs. pls e RI4 B e valtesn,

sol uti ong,hish RErCRAPARISETRNS oY BRIIALERABES 1eviitdd. aF is8% BRI Eler SESANME OF
peanut oil; aqueodus propylene glycol, or in sterile aqueous sol utions nmay

be enpl oywsttrst@ucthatdquanupargollutsubiest, sproificddyegasigiinadsis phenld be pdidsted

necessary and the liquid diluent first rendered isotonic wth sufficient
Sal i ne o tineceEob Ity b ThblESLE o SN L g sithn §

sui t abl eadifihistdMnie@y SiSHGIsink Mhd /IFMRRULAGN ofSHO 6ot PER@MS. aNPichlN [@PiRkI t oneal
adm nistration. I'n this connection, the sterile aqueous nedia enployed are
al | r eadwWil{bedeipmuptdeusig iselimanas dnpwe g pegigdlischiowhe 6 t hose skilled in the

art. [00 The . f. i | ineg. 10 to
100, 50 @b%gadlglgéwoﬁ%oo%@ga} E%‘:e@‘g%iot%o%g/c?gaﬁ%ﬁ}é&é 9%?8@8§Pﬁ0, 300, 500,
700, 800parfcir dongponadpdivnahalacfiméobdradjasted @i wcoromedath @titions idthei nst ance,

conpounds of formula | or pharmaceutical acceptable salts of a conpounds of

For nul a YealpougBTansieiér ar ey reameRmasune e mnawdcdas evnigd g sp i whish gy be
admi ni st egga%@ish%t, ¥, H?Fi‘i»’é"& e mé,tgg 8 patieft E.g\{%ﬂﬁfalﬁorh&ﬁ-h cul ar,
Cratedu 7 ad)

subcut aneous or | ary). Topi m ni stration may also be
i ndi cat edjulf @rchdd.camdltles nastnerod thehdisqaat oreevindit®nsuf f eri ng from

astroin jnal disorder that prevent oral admi ni.stration,  or enever the
Doai ot | URSIL e cneirioaandr pRaTGH pad eSppoupd ot ety | Mg pareadds

det er m neghityed BieroatiheRdidth PR%SIFAIAR. o LAkab) g&éer@gm f!a.in?& bation may al so be
i ndi cated, for exanple, when a high dose is desired at the target tissue or

or gan. Fomcpuittiah aad/ii aingwntapl dr nmadteria ot questiconpog ppropriziaysstgke the form
of tablets or | zgp%eslforangtgd in A qnvention%lfnanqﬁ¢..%gogO] The
dosage adht T SEHEE 1k 110 B aUp EnEERY TR The CRBRIORYy BFIY AL ARESPI ast i
di sease; theRgitd stRenphsifiesd, ahduRhMebod flow Ibetirdgnd dfferagminifealonbfand wei ght ;

t he kind of concurrent treatnent, if any; the frequency of treatnent and

t her apeuthe@peet fermplopos disqlosed hergin. \angsuch presls is avielodiabysis, A2 admi ni st er ed

active i i ent f ] e S, . t0. [ K. scul ar,
1 oSSBT oS SN bl By R PR g
i nstil | atélome 75ChaptablouThelifiOBodyick@vedivg Rudimdsnlmaybetapphda i bil€D8s ng/ kg of
host bod%%meight. [ 0092]. Expressed in terns of concentration, an active

i ngr edi efX1O¥4n ApBIEeEYEHE 1998 it RRCeLRpEYiR f Gisagmat fUalyris UKt ISiPHP®RE i on f or
I ocal i Zeﬁiﬂ‘(ﬂ%ﬁ tﬂ@f&ﬁ). Wn%&ﬂp%un&s%ﬁﬁf@ﬁﬁu Wsuch as those disclosed herein are

injected 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 compositions
may be determined thereby with suitable calibration procedures using known
concentrations of salts or compositions.

[0082] In certain embodiments, the dosage of the subject compounds of formula I
provided herein may be determined by reference to the plasma concentrations of the
therapeutic composition or other encapsulated materials. For example, the maximum
plasma concentration (Cmax) and the area under the plasma concentration-time curve

from time O to infinity may be used.
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pharyngol aryngeal |y, bronchially, intravaginally, rectally, or ocularly in
a concentration of from about 0.01 to about 50% w w of the conposition,;

pr ef er ablwoabnowuis4$83t o about 20% w/ w of the conposition; pamdBioar/o@asent er al
use in a concentration of fromabout 0.05 to about 50% w v of the
conposition and preferably fromabout 5 to about 20% w v. [0093] The
conpositions of the present invention are preferably presented for

adm ni st ion to humans and anjnals i.n unjit dosage forns, such. as tablets,
capsul esfo%h @gr}er ( FETYIE QWQi‘%g{eﬁ@GbB%‘hqddPit ,%P%lfcéPPlP’é‘nﬁgﬁcﬂéﬁﬁ‘feer al
sol uti On§os9%e Bl FIRESHRA SR s St rhluBis ﬁ(?{li'nRﬁé ?a{ﬂg%ﬁl\bo%@b!@)_fl In9g7§g/a£y ®bBeS! ons,

and oral solutions or suspensions and the |ike, containing sultable

quant i t i & of/kaflagdn singleijonghadidedses, Egringarde Oadiningikgtdagtté apouweSOher solid or

Si mply D SR AR T Ao et B TG BP N Fa R Lor of e TR and

m Xi ng WattadRe Sf, Tbd f@(rahﬁplé;%mmm(ﬁﬂm@hdg!lt&mO.Smﬁkg’ﬁ%ﬁqm m@/’k@/cﬁ?, an edible
carbohydrate material such as | actose or starch. Advantageously, a

sweet eni Wg/kadtant 1 Gmededty, PEmefkeddayt 3@medter/dayasr 40 medeiday. ©PMPolIge95]
Capsul es 1 i c . m I.hbefore
descri belczzlgllgﬁl W‘%"?‘ﬁg b?%fhgmﬁ%{%rﬁgggag}@? Wgé%ghéqiggsgﬂg\?gﬂ%g{ﬂ%sl y, as an
adj uvant bét@eéh@ 1 fnhd AddnDOOpRY, detvasen Samp dhd BC a1yt osleshthas 110ad O, 1M PEEI um
stearate, calciumstearate and the like is added to the powder m xture

d )
before t MeOF130.i188 e rAY.i199H; 840 meper dayel B Criain spbafiEensy S1epr epar ed by
machi ne I . [ kingr edi Al ceptabl e
veget abl e gﬁ | ﬁﬂn?taﬁl'?m %S?{’}H%%%(rf gragfﬁﬁﬁ%lrﬁlt:t)t é@g%sﬁg%€9%}i@1 %oq?’n%@?’gl yceri de.
[ 0097] Takfhb et 08 vildde 30%o, R0epar il 0 od thromuheround pf firmulagl raquikadt fontheor
sl uggi ng, adtgi ng? a. lubricant and pressing into tablets. The powder m xture
i s prepat®f By Uiyt acti ve i ngredi ent, suitably comminuted, with a
di | uent QSPPAR cFUEEY A SUhAbLMe chbRABLARR of KARIUIT dALGRITiTh PiIes RS Ale and
the |ike. The powder m xture can be granulated by wetting with a binder
such as woeuntsypupot gal wlts or sohpesitams whatthy lcerdbladiogkibguigutripprventinge aci a

muci | age ,.and farcin .a_screen. As an.alternative t r.anul ating,
The. poadditiip. Pl el HRUERE G R s oy &RoRi STRbEHS b RUPPaCH e and
the resubkdbof EROOAEE ilYudeo @Bt 86H, binbkenarndnemipheéces (slugs). The
slugs can be lubricated to prevent sticking to the tablet-formng dies by
nmeans of Newedegsapiativhdiseasst wakide digease syapimesaaspeciaed to, Akzhgigess. m neral oil .
The | ubrj;cat i eplS.: p i ahl e .

Advant agiiTfSom i Pl B0 ARPLETRETY Pt Aulfecyd 883 v, g

consi st i bgsufficiantxeakahilgit, a@at, allevigal sndlioraedialtpfesisdie) diae or eevesatheng of sugar
and net hyl cel | ul ose and polish cqating of carnauba wax. [0099] Fluid unit
dosage fRiOSEESTHER Breduce di Ky ety &F A GAMBLICAICALeUHING QI dervE I daRinEe o ng

suspensi &’é?ﬁye@i‘%@ticﬁ#arﬁ?&l%gév%{%d‘i‘%ﬁg% BxiB3GE-4iE SRR @Ié%lhes%dlbﬁ’ HBQ%h{aiiQ&s

contai ns a predeterm ned anount an active 1 ngr ent for adm nistration.
The wat em-reofasfahemiter hemeassies, dh paehtsedhd are anriggfioe sudh ooetplichteortsodet her

wi th sugar | avor i ng .agent nd preservatives to forma syrup. An elixir
s br epanish 5 BrhgR PR Bl o BeR b Bu D Lo AR tBeet aner o

t oget her (ﬁfé\rehti@n)faldﬁﬁﬂ’ﬂéﬂrﬁﬂ)_naﬂ%Pf)ropﬁh't_%pﬁlﬁb'sérﬁ&ﬁlt @A tiﬁﬁrag)éfed&{p%giﬁ%s t he
insoluble forns with a suitable vehicle with the aid of a suspending agent
such as abeioistered wihat apurke, bamdepgnidert dnithe sebjeat deingérepieldeon theea @Oty Hor

par ent er al m.ni stration. fluid unit. dosage.faor are.prepared utilizing
n et vBeRPAT Bhimaher of il olind BREH sl fe PG ERERREE ' The
active i pigiseine Thus, deepdbngtient-ohaitiber virabitg MRCeithiatdiwh ddedarcan be

ei ther suspended or dissolved in the vehicle. In preparing solutions the
wat er - sotigdine agd thaphysiciinaanetiate dascs of Hleckeg tnaashieve i tegatmet thaijtect i on
and filt Lerili: e filhing.int ' ' l e and
seal i ng. &kg%tzlian dé%lglggslag? Joggjgtﬁ\fglln%lg Bgtlljéc g Igscgréﬁﬁéo%@ﬁhgﬁéé%?ig?l%a?rﬁgl#eser vative
and buf f éssirad, thegpinfsiciaamnuitdathings o baddy bhfactves Mehiashge offae padant.al

suspensi ons are_prepared in substantially the sanme nmanner except that an
active, PRYMEEPEMCCHSING ARaRTAY Vier 4 REPSGRASi 108 HSFRSY of bei ng di ssol ved
and sterilization cannot be acconplished by filtration. The active

i ngredi ent can be sterilized by exposure to cthyl ene oxide before
suspending in the sterile vehicle. Advantageously, a surfactant or wetting
agent is included in the conposition to facilitate uniformdistribution of
the active ingredient. [00101] In addistion to oral and parenteral

adm nistration, the rectal and vagi nal routes can be utilized. An active

i ngredi ent can be adm ni stered by neans of a suppository. A vehicle which
has a nmelting point at about body tenperature or one that is readily

o o o o . a B o o



(Car bowaxes) can serve as the vehicle. [00102] For intranasal instillation,
a fluid unit dosage formis prepared utilizing an active ingredient and a
sui t abl e wbhanmacesssi cal vehicle, preferably P.F. water, paTdByipondsr can be
formul ated when insufflation is the adm nistration of choice. [00103] For
use as aerosols, the active ingredients can be packaged in a pressurized
aerosol container together with a gaseous or liquified propellant for

exanpl e, rodi f1 ugr onet han arbo di oxi de trogen ane, and
the Ii keﬂ%ﬁf e Rempg P Rp e b T P iseQRgmey bRt ' WiFehgent s,
as may bg 68 6E&&IMeR byl b@conkxggﬂdﬁﬁﬂ roh8 of &dfini4Aktibn qﬁ@lﬁ@i‘ﬁ fornt as
used in the specification and clains refers to physically dlscrete units

sui t abl eOIalsly,LtnpltcaHyy pdisstegly, £.gr. itttavanoushd smutmb0®iobplaotrsme@dlatw uni t

cont ai niF a éedet ernt1 ned %, %natd 1%{1 % Gk lwt eri act csal cul af ed to
produce &8 FEBPYETS STHEEte %\%aé% &t P o i PIFP‘}SH%Yr%quu red
phar macewihEal flghhl B@fulatoal id. eamo%ng/ae |n€dd@eat1$ﬂﬁ) 8iRatid inaRd ok Widkouk he
novel unit dosage fornms of this invention are dictated by and are directly
dependenthe@geq &)use matainkutherppigr iecemipssifiers oy bhadraistered tppt wibjegt inand t he
particul t [ ) tation

i nherentﬁged ?ﬁ% ar ?4[ %’?C%{%{@géﬁ%%sg%&%ﬁ f‘gfxl%a“t gc1%11§tdgﬁr$cqu ‘JFlg)r’ t herapeutic
use in huamdermad8rgi detivagepatein(achigpspiee) mediated diny g ddliesey, bekrgeotedt ur es of
the present .invention. Exanples of suitable unit dosage forms in accord
with th|§U¢ﬁ9@d¥1%HmaWéﬁF5§|ets capsules troches, suppositories, powder
packet s, (0B PRe cAERIGhs it FRRARALIYLR: atl(ﬂfélo??ﬁ@ﬂﬂf) tfheon dippper ful's,

anpul es, "vi al s, egat e tlp es o any o or egol ng, and ot her
forms aspltvemecrermtldﬂscaqcmdble CatieB5ehitles diahluents, mfelthblesm)glesenmlupm/ent i on

contain rmaceuti cal | ents t are released
er of 1 oG OGO PR AT RL PR oY trine IR hebaait o 6 CRapl o
di ssol ut o dredicime SpebuSIERMk bRl oﬁﬁfslo@gdmédowéﬁ% Thé/\ﬁﬁﬁﬁlaaahfé?ﬂ e " as
used herein in connection w th non-pol yneric materials, shall nean from

spar i ngl somspstsitiving fQImedéwombllrubg the ¢omepositivas andthe pthhamcm@caﬁiar ts water
required to L. solu | e solute See

ro o o B ERiER, SRl PR Pe RS aotimiBsfin 385 860y vt o

sol ubl e, dosa%e 630 SHaT Ritibletd, SRRIRES 1dZRzel $yitui0lnjdeeibl€ sari®ikiaad he 18kal | mean
that the ymer swells in water and can be di spersed at the nol ecul ar

| evel orT sg@bar@@aeutwamr@posﬂ{@@g%]lf dmsired eantaiy asidifionahiagredonfs syl pf i ed

rel ease” ortions
ther oot , Teringsiles. abBfls Bl il TR dRindsE; HoraARINARIGLL | o
active agbnuckmuamygnmmnemxdﬁwmeSm@ﬁanbdmgneﬂ Jodhmasieratencdlviden control | ed,
prol onged, sustained, extended, delayed, pulsatile, repeat action, and the

i ke. Susarbenake apdqalaine pRosPhAe Ry W%@OY%%H& VHe é’aré?usrfjéﬂPthl@{ferE‘F}bas e
i ncl ude %s' sftz{rgﬁ | ®dInic a@fdo‘ﬁlldQ:@ afﬁ%ﬁ&?ﬁ& s?ﬁcea?esct% étﬁ&l Wl\ﬂll ngﬁ%m%&?tk’ @O

i nper neabl e barriers, or ot er ani snms kn wn in 00107 In one
enbodinemﬂywhymhﬂohmnenmmunm,gﬁanfmmBmammakmhmmmﬂydabhyum@mgmﬁsaghnt and

t he hydrophilic polyner are mder cont

e et heeR RO BBl laSR sl o A Se arER Nk Ml oRing 0 as the
t abl et B b%s S&d%%p%@ﬂﬁ@ﬂé Wshmﬂbh@p@%@ﬂsohﬁ%nﬁﬂo@dear @ﬂl@rsﬁﬁrsbft%h@ si ze
of about 50 mcrons to about 500 m crons, such as between 50 m crons and
300 ni criond fillPagelatin espsities tmpmomazcemmgts far dipiackide lactnse pr msléifsugarf or

direct co n roce

ponder o BT EG Ao B SERRT PO RA ksl “HRh Rt P SR PR 1B ¢ e
di e cavi gasired fcﬁrrbrﬂ@ﬂﬁﬁlﬁﬁtlﬂﬁldnhﬁl% copeptidlestips perdit mrél@mmya)etcabibatedcor e. Any
sui t abl e conpacti ng apparatus may be used, including, but not limted to,
convent i BHANaipRs Ay team s lay gringigeats, grledas mpkergayentisaifrspited. t he t abl et
core may 0 I (e. g ; such as
those oo TP Ry S MR RGhe el fut bl o3 vele bERRL or
Manesty phpwbmegybmﬂgbmmmemmnmhﬂnmkkmsﬂmngénﬁmabnm@ummi@ﬂbﬂnM@Hum@ of
powder is filled into a die cavity (where the powder is either gravity fed
or mechanically fed froma feeder) of the rotary tablet press, and the
cavity rotates as part of a "die table" fromthe filling position to a
conpaction position. At the conpaction position, the powder is conpacted
bet ween an upper and a | ower punch, then the resulting tablet core is
pushed fromthe die cavity by the | ower punch and then guided to an
injection chute by a stationary "takeeoff bar. [00108] In one enbodi nent of
the invention, the tablet core may be a directly conpressed tablet core
made froma powder that is substantially free of water-soluble polyneric
b|nders and hydrated polyners As used herein, mhat |s neant by

. 2 a0 o " o " T



[ 00109] The tablet core may have one of a variety of different shapes. For
exanple, the tablet core may be shaped as a pol yhedron, such as a cube,
pyram d, woi2eny15e833t he |i ke; or may have the geonetry ofca/iBpacveoissogur e

wi th some non-flat faces, such as a cone, truncated cone, cylinder,
sphere, torus, or the like. In certain enbodi nents, a tablet core has one
or nore najor faces. For exanple, the tablet core surface typically has
opposi ng per and | ower faces formed hy contact with the er and | ower
punch f a%l ‘?IHPIE%‘?é’nPP %%%t %i%eoq VRO RIS & hse‘ﬁ?lglgg%‘é“ tdBf et core
surface pyping@luki¥alfawf ther includes a "belly-band” |ocated between the upper
and | ower faces, and forned by contact with the die walls in the

conpr es si(l987hﬁ@‘rpamter[11(}(91nm0ijstrmord selotissed thdbenrepositioas malylbetpreparad ivont ai ns

hi Suij tabl e h | ud
out ar e BRI Bfans ot S Unag e tinl EOREFI A sER o MrBl B0l el Kyl ene
gl ycol s, sdhhtﬁanya&tdncpm{addyshdwdcﬁle@us%hﬂﬁﬁs slﬂﬁﬂcybé SuifaBlyyi@fesed if

hydrocol | oi ds, cla | ing starches, swelling cross-1linked polyners, and
m xt ur esnﬁtch%ﬁla@b?}‘nd t wﬂéislu@ft figgtirendered inptoaic veilesufBieipet sebing o gueose.

derivati r | I ul ose,
e YRS PR s, AOGsRed LILSR, LB RGP AR e
hydroxypmﬁmyba@i@yh@ﬁhﬁphmﬁﬁaﬂhﬁﬁﬁ%mnmmdrmmymsommﬁﬁymQﬁihuhbsguanm

hydr oxybut yl cel | ul ogse, hydroxyphenyl cel | ul ose, hydroxyethyl cel |l ul ose (HEC),
hydr oxy p@&tigcawlovsH gieall Fpdilnaxpiabls Py stangriddedhidyes known to'those skilled in
hydroxyp&@gﬁlbutylcelIulose and hydr oxypropyl et hyl cel | ul ose, and m xtures
t hereof . Exanpl es of suitable polyal kyl ene glycols include, but are not

i mted 0888 bhyferinylagnes, géryicahnceExtdenp] msy odntsuietgalhl e 1@(196610@1255(&166

Beanpl ool ait Rare aai e odby Tedel o vl 68 A0 p et e St of 5, °

pot assi umrﬁﬁrmﬁgcyés@a ﬁ&'eﬂi M' iRane n@onq;smhyworm\@mw?hm{am&apr ylate,
hi gh- ol ecul ar wei ght crosslinked acrylic acid honopolymers and copol yners

such as @d@@gt@blccaﬁmf@@mB@ua@wﬂl@bmelaﬂr om Noveon Chemical s under the

d f bl d II d d b
R e e R T e S

car r ageep@dntetally @ € aAMtAYERNS NntrhRt&ulgWibaktakiots of ndgmeadiady). pegichln,

xant han gum gellan gum maltodextrin, galactomannan, pusstulan, |am narin,
scl er ogl YEBiRistgien mam@ls@ beiingi¢dted. forexample. yapmtthppatignelsauiicrpgfraen

zoogl an, t 0 er eof .
20001 . o P e dd o B IR BN R VG KRR N
as bent obdst gpplicddd the,suenet dfapud € orgmgmadkitarmihdd t8i the e@dnelin EigRERENUM

alum numsilicate; and m xtures thereof Exanpl es of suitable gelling

st ar chesLpsairedidmigisiraiprmay alsp bgiindieated, foraeéﬁalpky Fhen ¢ Ak dosg pdrsised
smelllng t t her eof ,
e TR S A e A G D S s S A A A

i ncl ude, ﬂmﬁmmmoﬁmhbm(kﬂmwngﬁfbnnMdeﬁmabbmkmdomﬂmymnﬂyl pyrrolldone

cross-li and, cr oss d, car eIIu i um and

o et ur estRGL BB Go BN Se b B SR P MR bER e RS Bor at ed

i nto thegik@Rkahe HYESf host A dRVed McHldAW Yedde! hdalth And %1§h@t%h@klnﬁ%@n cont act
with fluids, such as gastrointestinal fluids. An osnogen as used herein is

a wat er ewicutyers tmﬁmmﬁeﬁ@nwﬂlecﬂﬁe%lﬁmwfémaﬁamtwn@ﬂ@m)eWaQ wtioi nto the tabl et

core for f di n thr ou ut the core, so
Chat t nelOF) DU PRTFR e Bkl i Fietl Sl MM BE% ebacea. T one
embodi rremravél@u@snpgﬁatbousz(m Balkl; amudsldut t&out 500 efket Oraflods tom

chl ori de, pota55|un1chlor|de sodiumcitrate, or potassiumcitrate. [00112]

The car r#kaut hellp) wefkeaintrapgral igptilfasion. 3 il 3bent H09vme/bEeindsieraspl, SHe ab@Kmul at i on
of table | e excipients include, but are not limted
to, f,||g?§15§§g§kﬁgﬁ$§d§ ﬁ%grs di sintegrants, lubricants, glidants,

rel ease- ﬁﬁﬂﬁ}&kmgmedu1mnﬁmbsmnﬁunemdn&mnkﬁgéamﬁahaﬁnhnbamdaﬁﬁﬁ1mand

m xtures thereof. EOOllB Suitable fillers includ but are n? limted to,
wat er sol SHPRPSESRD PESEI BTSN AT B delpedized uie apout g gpds. irirgasaliyext r ose,
sucrose, naltose, and | actose), starches (e.g., corn starch),

sugar-al cohols (e.g., mannitol, sorbitol, naltitol, erythritol, and
xylitol), starch hydrolysates (e.g., dextrins, and naltodextrins), and

wat er insoluble plastically deform ng materials (e.g., mcrocrystalline

cel lul ose or other cellulosic derivatiazves), and m xtures thereof. Suitable
adsorbents (e.g., to adsorb the liquid drug conposition) include, but are
not limted to, water-insol uble adsorbents such as dical ci um phosphat e,
trlcaIC|un1phosphate SI|ICIerd nlcrocrystalllne cellulose (e g., such as
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whel an, rhanmsan, zoogl an, nethylan, chitin, cyclodextrin, chitosan,

pol yvi nyl pyrrolidone, cellulosics, sucrose, and starches; and m xtures

t her eof . Woi20ubises3di si nt egrants i nclude, but are not |i mCtras20iopo1s&di um
starch glycol ate, cross-1linked polyvinyl pyrrolidone, cross-1linked

car boxynet hyl cel | ul ose, starches, mcrocrystalline cellul ose, and m xtures
t her eof . [00115] Suitable lubricants include, but are not limted to, |ong

chain fatt ds an thelé»?alts % as qﬁgne3|u stearate and stearic
acid, taP Ib?l ¥hgealy tnepcdia lyalr‘i’éfa?ﬁ%%‘t Petectallyy Yotculagyiip d5PRCPIP Nt s

i ncl ude, otbf%m%ﬁgutrtml fol BbheH % Qﬁ/w%@tﬂecﬁo%osﬁloh' SerhPXbAR 1 (SHbdAb! e

rel ease- nodi fyi ng exci pients include, but are not limted to, insoluble

edi bl e n2@%m/al of thtéraepeiue and fmt)ynmteyl uanth agoucertEgion loé frenk abofi0® 93 6]
SU|tabIe |nsol e edible mate fo e.as re e-nodifyi ng excipients
ol ude. D Teatee St of Pse BT it Bl iE AHR LGRS A Ve el £ ng
hydr ODhOEstmh@&drﬂ;Lo%umg ROt PREsent iRRidh ardpiefembiy Preddntédireof . Exanpl es

of suitable water-insoluble polynmers include, but are not limted to,
et hyl cel tdml@watlmto)mmams apg awABlssn unBIdpsage fpriass sucktas tabletsyaeapHes act ones,

Ce! | ul OS@IH?C %Rx%e?s g&q}lfe g&%shtgﬁ& ¥t%§ﬂe r@?&%&rﬁf Hhutid %PQL%PXA %}n%‘sgt%rﬁgr ylic

acid cop res t er eo ui t
| ow el tnd}gpzhyldempmtﬁm&snﬁtsﬂﬂpeﬁdwnsl med ordesolitidns aF suspeiisibrisnintl glek ik, f at s,
fatty acid esters, phospholipids, waxes, and _nmxtures thereof. Exanples of

sui t abl eCq4RiBINg riiElF"}PéFeﬂu%‘Hflesa‘Pfeanr?GflV‘F ingredignts Bor prplndsyaisiaten t}ﬁtjét%t e oils
such as §0fi,:8%31MbE &P (%H%E epafgdr ogenat ed pal m kernel oi

hydrogenated cottonseed ol ? genated sunfl ower oil, and hydrogenated
soybean [#094] Poweder$ atetpyemceddgui@nanplyéiyrcosmhinstingthel anmwlugledlehhwraeof

Exanpl es table fatt aci d esters incl.ude, Qut limted to,
cucr bse aiep e Sithegibe STfnT caftninriey ot HE ﬁlgtw@aﬂan
behenat eedlabxég%utdr@elﬂﬂt&@atseat AllGero R, Amal%%aﬁt@t 8 swlli¥iR %
tristearate, glyceryl trilaurylate, glyceryl nyristate, G ycoWax93

| aur oyl mamt@gmgmangﬁwmawwd@9sf@wemm&yﬂ nacrogol 32 glycerldes and

m Xt ures f suitable S hol | n otldyl
chol | ne. IUSBSLERsvIe T Baflerd by bRe Ry REERR B ReisishRe ePaRERie: o and
m xt ur esaid@Iia®into Exaal eRitiafshddhd. aldlen@soasly! AchUdfvahuo (e R1lAet | i ted
to, carnauba wax, spermaceti wax, beeswax, candelilla wax, shellac wax,

m cr ocr yerestionna lubsigantsueh pateles Magnestm skeamates sHeMtengataaRd thedikeduch as
chocol at I Super disintegrants include,
but are %%?8@9ﬂﬁ&%&%@@ﬁu%?%g%gﬁﬁgﬁﬁﬂggé§%a%%h] sodi um starch gl ycol ate and
cross- [000&ESofp gxbtiio cepsies @&mypad@h@ ma&lﬁn@ﬂ&:aﬁﬂﬂmmnnﬁl’slurﬁyhﬁ" atald et core
contains, up to about 5 perc ht of such super d|S|ntegrant

[00117] BEHANESVish alaﬁ‘{‘ieBB@P]GaVﬁE%ta‘i’lﬁ @rlutt%ht liguid Retrelabiyh or piket Bigrtad) or
tocopherg{g%,C agcorbic acid, sodiumpyrosulfite, butyl hydroxytol uene,

butyl ate yﬁroxyanlsole edetlc acid, and edetate salts, and m xtures

t her eof . [(BRahPhidsts afe ma@ﬁmm&pamgsa pqvaieudm;tutn,tgraanbttlngbr tslugging,chdtim,g citric
aci d, tark%rlc aci.d, l.acti cgg& %»aCld acetic gﬁid benzoi ¢ acid,
and sor b ¢CHEMY an%HEFSﬂP&PH? ettttgrhﬁé’f)w POBTTEE 1Y PR 6§‘étélé‘gf38raﬁ%wr or oral
adm ni st f3tddmt,isORABIHSoMARKITERE SHIH £&lltt SCERPL R R sRIRH, $1cRRS, kaolin,

m croemul Si ons,” sol uti ons, suspensions, syrups and elixirs. In addition to
t he subj @calcmmrﬁmplnat@mt the fidse ) T@n@@oga:gteref @nrbg gnmalectmnbmwnttmi avith

di l uents used in the art, such wat.er ar, ot her
ol vent <2 BEETLBeK e F swiehege Th i Bl Closd MR or i iy B0 |

I sopr 0pytndaﬂomt%othm@mydcr&arApaam@smatdwb g%@laﬁhg th@pm&ér rﬁl&a@a odn bdenzyl
benzoate, propyl ene glycol, 1,3-butylene glyco (in partlcular

cot t ons edHgeedotH; rapaaiigh the Gahletangshinegy taaissulting veper@aﬁy drmegrighlefesane
oils), g r I d fatty
acid est%%gaéﬁﬁog&ﬁ#égﬂgs ?%ygxétu%g§H€%g?§%ﬁ¥$F%%ﬁt%?k@ﬁxggﬁédggées

may be desmirgblies hyomastyiofitist @idition dftecafionaidpd staarkd dajt, falc dsrayinenirpili se a
cont ai ner. for containing the separate conpositions such as a divided bottle
or a di vitrelbrigite E&EW@HSﬂ??ﬁP@@ﬁF?”ﬂH@”&?@“conpr|ses directions for the
adm ni stration of the separate conponents. The kit formis particularly
advant ageous when the separate conmponents are preferably adm nistered in

di fferent dosage fornms (e.g., oral and parenteral), are adm ni stered at

di fferent dosage intervals, or when titration of the individual conponents
of the conbination is desired by the rescribing physician. [00120] An
exanple of such a kit is a so-called blister pack. Blister packs are well
known in the packaging industry and are wi dely used for the packagi ng of
pharnaceutical unlt dosage forns (tablets capsules and the Ilke) Blister
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whi ch the recesses were forned. As a result, the tablets or capsules are
sealed in the recesses between the plastic foil and the sheet. In sone
enbodi mrenwe 20hie1ssg3Bengt h of the sheet is such that the tabhiB2E1/001588pSUl €S
can be renoved fromthe blister pack by manual |y applying pressure on the
recesses whereby an opening is fornmed in the sheet at the place of the
recess. The tablet or capsule can then be renoved via said openi ng. Method

of Synthesi s: 00121 T 00122 Procedure: . Lithi.um Al um nu
Hydr i de @WI ﬁh etté ygﬁmbtf«t aatt%fdprpes dgd %@ﬁemgtesttveocfoaepes%s&@ﬁsa noi ¢

aci d (15; Qeafihg kBat BEntic Codeof IM1ak,8AaliRP o tueh iRl MBSy WRITIBE 4@ JoRoHn
t enperat ure and mai ntai ned for overni ght™ (16 hr). The reacti on m xture was

quenchedcagitinh o earnaudedvaxm sul phat e and t hen extracted with ethyl acetate.

The orga rat d, hed wi.th dried . over anhydrous
o504 oSl BNET wiBSo-anRI BanclBRRRR il S5k A Shlrs e RS aplr  r ed by
col um cfifs éTﬁ;Idh@E@rpbé’ r%garédgfhef&lgé&\ﬁ]teakbbm& 0s1ﬁ@ﬁ)cbﬁﬂgﬁls§ 5.3 (m J =
4.8 Hz, Et) 5 H, 3.3 (m J =15.6 Hz, 2H), 2.8 (m J =
5.6 Hz, gpgiete@mge mlogm'pf an p,ﬁtlve4p.gred1gntgf0( mlmgn&tragoquThemter—@h@e (t, J =7.6

He, 3H) fO[IlQIQ tl,gnﬂ)e %?O%V&irﬁlzc‘l)l aqﬁgo{ls Vel%gl% t([)é\éﬁwr with sugar, flavoring agents and
preservatives to form a syrup. An elixir is prepared by using a hydroalcoholic vehicle
with suitable sweeteners together with a flavoring agent. Suspensions can be prepared of
the insoluble forms with a suitable vehicle with the aid of a suspending agent such as
acacia, tragacanth, methylcellulose and the like.

[00100] For parenteral administration, fluid unit dosage forms are prepared utilizing an
active ingredient and a sterile vehicle, water being preferred. The active ingredient,
depending on the form and concentration used, can be either suspended or dissolved in
the vehicle. In preparing solutions the water- soluble active ingredient can be dissolved in
water for injection and filter sterilized before filling into a suitable vial or ampule and
sealing. Advantageously, adjuvants such as a local anesthetic, preservative and buffering
agents can be dissolved in the vehicle. Parenteral suspensions are prepared in
substantially the same manner except that an active, ingredient is suspended in the
vehicle instead of being dissolved and sterilization cannot be accomplished by filtration.
The active ingredient can be sterilized by exposure to cthylene oxide before suspending
in the sterile vehicle. Advantageously, a surfactant or wetting agent is included in the
composition to facilitate uniform distribution of the active ingredient.

[00101] In addition to oral and parenteral administration, the rectal and vaginal routes can
be utilized. An active ingredient can be administered by means of a suppository. A
vehicle which has a melting point at about body temperature or one that is readily soluble
can be utilized. For example, cocoa butter and various polyethylene glycols
(Carbowaxes) can serve as the vehicle.

[00102] For intranasal instillation, a fluid unit dosage form is prepared utilizing an active
ingredient and a suitable pharmaceutical vehicle, preferably P.F. water, a dry powder can

be formulated when insufflation is the administration of choice.
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[ 00125] STEP- 2: [ 00126] Procedure: To a solution of alcohol (10.0
g,34.72 mol 1.0 eq) and pyridine (2.0 eq) in DCM (100 nL; LR grade),
4- Ni t r ophwoyb11asksssof orm ate (10.46 g, 52.08 nmol; 1.5 eqy/1Bzdi/eddsd at
roomtenperature. The reaction m xture was allowed to stir for 3 h at
tenperature. On conpletion of the reaction (nonitored by TLC), the reaction
m xture was diluted wwth DCM (100 nm.), washed with water (2x100 m)

CO8 sol ution (100 niL), dried qgver anhydrous Na2SO4 and
W o S stirop wb a6t Iigiegicol fte e SAFRAGED HERPREFEFLd by col urm
chromat oghafiYoiREr t_@aggh&(%git}{z@g&(eéi%é %ﬁ%u%éd R¥pdiEhN G0 erpldly| acet at e- pet

f ol | owed
evapor at

ether as eluent to yield

of 'carbonate as a col orl ess

room

i qui d. giobioRwifludioiRaiDBOon doXideHalrogen, Srapape, and the Bke with thepjual 7. 54 (d,

J = 8.8

J =
8Hz
[ M+

4.8

> .3 J = 4 8Hz. 10H), 4.25 (t, J=6.8 Hz. .2H), 2.78 (m
vl sucBapeds S jod w5 g Al o afhdfesednd dispfd, 270 (71
2H) (000D 2retterny "unit/d Bagdzfordths udeQ@d &R]spdBE SatioRlaad clabhd referd 23 +18
H20] + = 471 [00129] STEP-3: TA dcchd 1 4 NI VN 91

physically discrete units suitable as unitary dosages for human and animal subjects, each
unit containing a predetermined quantity of active material calculated to produce the
desired therapeutic effect in association with the required pharmaceutical diluent, carrier
or vehicle. The specifications for the novel unit dosage forms of this invention are
dictated by and are directly dependent on (a) the unique characteristics of the active
material and the particular therapeutic effect to be achieved, and (b) the limitation
inherent in the art of compounding such an active material for therapeutic use in humans,
as disclosed in this specification, these being features of the present invention. Examples
of suitable unit dosage forms in accord with this invention are tablets, capsules, troches,
suppositories, powder packets, wafers, cachets, teaspoonfuls, tablespoonfuls, dropperfuls,
ampules, vials, segregated multiples of any of the foregoing, and other forms as herein
described.

[00105] The tablets of the present invention contain one or more pharmaceutically active
agents that are released therefrom upon contact of the tablet with a liquid medium, for
example a dissolution medium such as gastrointestinal fluids. "Water soluble," as used
herein in connection with non-polymeric materials, shall mean from sparingly soluble to
very soluble, i.e., not more than 100 parts water required to dissolve 1 part of the non-
polymeric, water soluble solute. See Remington, The Science and Practice of Pharmacy,
pp 208-209 (2000). "Water soluble," as used herein in connection with polymeric
materials, shall mean that the polymer swells in water and can be dispersed at the
molecular level or dissolved in water.

[00106] As used herein, the term "modified release" shall apply to tablets, matrices,
particles, coatings, portions thereof, or compositions that alter the release of an
pharmaceutically active agent in any manner. Types of modified release include
controlled, prolonged, sustained, extended, delayed, pulsatile, repeat action, and the like.

Suitable mechanisms for achieving these types of modified release include diffusion,
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TFA, rt [00130] Procedure: To a solution of 2-Am noethanethiol HClL (15.0
g, 132.74 mmol; 1.0 eq) in TFA(50 nL; LR grade), Trityl alcohol (34.51 g,
132. 74 mwD;20l/B4834) was added at OC and the reacti on mpkruBmi1weEssd | owed
to stir for 3 h at rt. On conpletion of the reaction (nonitored by TLO),
the reaction m xture was quenched with with saturated NaHCO3 sol ution and
extracted with Et OAC (250 m.), washed with water (2x100 nlL) followed by
brine sol ut.i on éfl dried over n%{ydrous NabS and evapor at ed under
reduced PrEs8u aff‘oaraéfo%%dba FPPFHEANYST MREHEIP D PR Eho purified by
col um cheomiRBNABIY iRtheSid.i ca gel 60-120 mesh by using 5% MeOH in CHCL13
as eluent to yield 24.5 g (57.8 %9 of conpound B(Trityl protected) as a
whi te s0[00&07][10(9313il]andirerRof(tDNBt?enmo theHzst gharma@®tigalp2acfing agédht ppd 2. 42

E ?r} 2): n?]?%yd@fgﬁlﬁagh]me[r@é%e‘é I/ BfoWder'E%htammg c(lpharmw,eutlL:ol?l?’Z] Mass
acceptable carrier, which is also defined herein as the tablet matrix. In one embodiment,
the powder has an average particle size of about 50 microns to about 500 microns, such
as between 50 microns and 300 microns. Particles in this size range are particularly
useful for direct compression processes. [0013] In embodiment, the components of
powder are blended together, for example as dry powders, and fed into the die cavity of
an apparatus that applies pressure to form a tablet core. Any suitable compacting
apparatus may be used, including, but not limited to, conventional unitary or rotary tablet
press. In one embodiment, the tablet core may be formed by compaction using a rotary
tablet press (e.g., such as those commercially available from Fette America Inc.,
Rockaway, N.J., or Manesty Machines LTD, Liverpool, UK). In general, a metered
volume of powder is filled into a die cavity (where the powder is either gravity fed or
mechanically fed from a feeder) of the rotary tablet press, and the cavity rotates as part of
a "die table" from the filling position to a compaction position. At the compaction
position, the powder is compacted between an upper and a lower punch, then the
resulting tablet core is pushed from the die cavity by the lower punch and then guided to
an injection chute by a stationary "take-off bar.

[00108] In one embodiment of the invention, the tablet core may be a directly
compressed tablet core made from a powder that is substantially free of water-soluble
polymeric binders and hydrated polymers. As used herein, what is meant by
"substantially free" is less than 5 percent, such as less than 1 percent, such as less than 0.1
percent, such as completely free (e.g., 0 percent). This composition is advantageous for
minimizing processing and material costs and providing for optimal physical and
chemical stability of the tablet core. In one embodiment, the density of the tablet core is
greater than about 0.9 g/cc.

[00109] The tablet core may have one of a variety of different shapes. For example, the
tablet core may be shaped as a polyhedron, such as a cube, pyramid, prism, or the like; or

may have the geometry of a space figure with some non-flat faces, such as a cone,
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[ 00134] Procedure: To a solution of carbonate (12.2 g, 26.93 mmol; 1.0 eq)
in dry DM (50 nL), conpound B (12.88 g, 40.39 mol; 1.5 eq) was added at
room t enpEoabured4s38d t he reacti on m xture was nai nt ai ne@CraB2@1/b01580t room
tenperature. On conpletion of the reaction (nmonitored by TLC), the reaction
m xture was directly evaporated under reduced pressure. The crude was
purified by colum chromatography over 60-120 nesh silica gel by using 14 %

cLhy | o R S el Sk, (OBl S Gl o
H, 7. 12h2(stoneq)r mo'ise ﬁla_"(% fac%b‘)For%xgigplé: Mhe 'gab:fet‘(lml% s'd?facé—%@call?’h%goﬂpbsmé =6.4 Hz,

2H), 2.89 = 7.2
Hz, 2H) um)e(jz]nc( ]«v.welj fase?foimleﬂ b;l |e|))ntaq1 v51¢h (hq upper:ana l¢gwer @Hyh fapegin(the J = 7.6

Hz, 0,92 (L. 33 [ 00137]
ST 5, R Tt e IF el hepgibion iy gt R BBl by B 15”05 mvol
1.0 eq) inBludBYH M IPGYh G 1 RCSRd Bédweeh fHetlppy Sid 18Wer Ka&eSZaﬁqforM@@ bﬁdded
dropwise at 0 C and the reaction m xture was stir for 30 min at OC.

React i oncandast iwbthi thodieavably imthe. compressiopneachys- of the reaction, the reaction
m xture 0, 0 I X wi t h DCM
(2 x ZSOM‘I{QE}(ﬁ At;j{ﬁg(:lfs dlarl?égé (%}Fﬁ;f%gg (Frg Cgllrlt%ﬁ\?\gﬁge.él\?%sgﬁ) lg%%l)hﬁ (‘Iné 1gélglgol ution
(100 ni) Sulclarblleel@bdw;ﬂﬁhcapMymmuﬁclwa’z Sﬁl4ara ndt kvagbloaihvattr sweleibls ediubse

pressure. The crude was puri f y col.umm_ chromat ography over 60-120 nesh
silica g%qm@gw%sngalks%l%gkmlsd@@ﬂnﬁpéasaepowlf&enagx baRtYlicpoimary 4.6 g

(% _of fhyra%ﬁ;moaags B8O LALES Rk iy Hgosshﬂl%@?&ly&l N &%@ 400 Mz)

3.12 (m
J = 7 2 tHereol Hixample8 of nyitablewdteBswdlabBHe]lusd der{vativds mcljldle G)qure nZH) 2. 3%
t, J = Hz 1H), .2.04 (m J. = 7 Hz, 4H)., .1 52 , 1. 37
Eq, J = @m@ew?')%@ cgr ﬁ@n(:fﬁl,ykﬁﬂg%e; srqﬁ&h'?lglsﬁd h%%%@@ﬁpymlgloeﬁx Y mz =

390 [M H]lydroxypropyl cellulose (HPC), hydroxypropylmethylcellulose (HPMC),
hydroxyisopropylcellulose, hydroxybutylcellulose, hydroxyphenylcellulose,
hydroxyethylcellulose (HEC), hydroxypentylcellulose, hydroxypropylethylcellulose,
hydroxypropylbutylcellulose, and hydroxypropylethylcellulose, and mixtures thereof.
Examples of suitable polyalkylene glycols include, but are not limited to, polyethylene
glycol. Examples of suitable thermoplastic polyalkylene oxides include, but are not
limited to, poly(ethylene oxide). Examples of suitable acrylic polymers include, but are
not limited to, potassium methacrylatedivinylbenzene copolymer,
polymethylmethacrylate, high-molecular weight crosslinked acrylic acid homopolymers
and copolymers such as those commercially available from Noveon 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, maltodextrin,
galactomannan, pusstulan, laminarin, scleroglucan, gum arabic, inulin, pectin, gelatin,
whelan, rhamsan, zooglan, methylan, chitin, cyclodextrin, chitosan, and mixtures thereof.
Examples of suitable clays include, but are not limited to, smectites such as bentonite,
kaolin, and laponite; magnesium 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 glycolate and derivatives
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[ 00141] The NWVWR data are shown in figure 2, IR data in figure 3 and nass
spectronetry data in figure 4. [00142] Methods and conpositions for the

t r eat mentwof2ometsad3el i ¢ condi ti ons and neur odegener at i ve Pdirapzoden@Es50Anong
ot her things, herein is provided a nethod of treating netabolic conditions
and neur odegenerative disorders related conplications, conprising
admnistering to a patient in need thereof a therapeutically effective

mdopendBRER) SR SeEER FatplebpbBaD R EBRELiokeH PORRERG.  cyconexy!

met hyl efhbRie, (RFLRXI6t LIRTIRRPX Y¥rosk HinRkd p@kk})ﬁb& pldfitbnd RiQk.linReehydr. dnli ol
di sul fide, acyl, acylalkyl, ‘al kenyl, hi‘oal kyl , al kynyl, alkoxyaryl

aIkoxyal@yhsh@ﬁﬂkmﬂvﬁwmw@wkeHWykuxﬂamkwmdnaﬁwmwhh@abkyl cycloalkyl et her
ester teroc ower. a sul f oxi

yar oxy oo fThbhe pBESEREEY Sh fnersh S inPudtied il RS YL H98 a7 ogen.
car boxy! dradaes intd\he @fblet Nbon colditt GHEdN\ach asl\ﬂdst@&ntesﬂﬁla@m&glé\nt hi ol ,

di sul fi de, 0
osmogen as used herein is a water soluble component which preferentially draws water

into the tablet core for the purposes of distributing the water throughout the core, so that
the active ingredient contained in the core may be released. In one embodiment the
osmogen is a salt such as but not limited to sodium chloride, potassium chloride, sodium
citrate, or potassium citrate.

[00112] The carrier may contain one or more suitable excipients for the formulation of
tablets. Examples of suitable excipients include, but are not limited to, fillers, adsorbents,
binders, disintegrants, lubricants, glidants, release-modifying excipients,
superdisintegrants, antioxidants, and mixtures thereof.

[00113] Suitable fillers include, but are not limited to, watersoluble compressible
carbohydrates such as sugars (e.g., dextrose, sucrose, maltose, and lactose), starches (e.g.,
corn starch), sugar-alcohols (e.g., mannitol, sorbitol, maltitol, erythritol, and xylitol),
starch hydrolysates (e.g., dextrins, and maltodextrins), and water insoluble plastically
deforming materials (e.g., microcrystalline cellulose or other cellulosic derivatives), and
mixtures thereof. Suitable adsorbents (e.g., to adsorb the liquid drug composition)
include, but are not limited to, water-insoluble adsorbents such as dicalcium phosphate,
tricalcium phosphate, silicified microcrystalline cellulose (e.g., such as distributed under
the PROSOLYV brand (PenWest Pharmaceuticals, Patterson, N.Y.)), magnesium
aluminometasilicate (e.g., such as distributed under the NEUSILINTM brand (Fuji
Chemical Industries (USA) Inc., Robbinsville, N.J.), clays, silicas, bentonite, zeolites,
magnesium silicates, hydrotalcite, veegum, and mixtures thereof.

[00114] Suitable binders include, but are not limited to, dry binders such as polyvinyl
pyrrolidone and hydroxypropylmethylcellulose; wet binders such as water-soluble
polymers, including 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,

33



R3 i ndependently represents at |east one of, [00144] The term "sanpl e"
refers to a sanple of a body fluid, to a sanple of separated cells or to a
sanpl e frwoaitisssae or an organ. Sanpl es of body fl ui decramdeoabieai ned by
wel I known techni ques and include, preferably, sanples of blood, plasns,
serum or urine, nore preferably, sanples of blood, plasma or serum Tissue
or organ sanples may be obt ained fromany tissue or organ by, e.g., biopsy.

Separ at ed. cel | fromthe body. fluids or the ti ssues or
or gans bvh@é%éﬁﬁ?fdyﬁ‘g P’t?ﬁ@'iansﬁ]&lﬂna“s‘/‘:?éiﬁf inf SRYLSAHLROBYINEI | sorti ng.

Prefer abf)%rolﬁi%hé cellilb§ig RucrBle, AhAARANTRLE i LR s A& M&dihgiem t hose cel s,
ti ssues or organs whi ch ‘express or produce the peptides referred to hereln

[ 00145] Cﬁhmtqgraaht@m:ludcimlt@@umehpnf@drcqi@sdlanmthbgbeolatehcn@g%lln@wlpos| ti ons and
net hods f r treatlﬂﬁgO net ab 4 c ,CO d|t|o S generatlv di sorders

and theiP° XHH?SHPP/’E BsCTORAN eI B doryme é%g‘&lf)?ﬁaﬁ b ROCH R s

di scl OSU&&lummeQQﬁﬁmﬂémgﬁgpd t he above specification is illustrative and
not restrictive. vari ati ons of the systens and nethods herein wll
becone awalﬂrﬁulqableﬂwy@w kinqlpded bptare pet 1gpited igolong shpisiator acids and their

SPect o8\ Sy T05, L L0 A g ELAJTRA. PLAIR 00, T Degshou o o

determ ne scope of
equi val ethefeof . ahdtableeglkiaesiificladd, borare abolngited tohcalligdnl yicomtioan. CLAI MS:
What is clainmed is: 1. A conpound, conprising; a pharmaceutijcally
accept ab&élta@%ﬁﬁ?&?r?f'dmﬁfhfmg ﬁﬁcplalepts 1nclude but are not limited to, insoluble ediblé

materials, pH-dependent polymers, and mixtures thereof.

[00116] Suitable insoluble edible materials for use as release-modifying excipients
include, but 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, ethylcellulose, polyvinyl alcohols,
polyvinyl acetate, polycaprolactones, cellulose acetate and its derivatives, acrylates,
methacrylates, acrylic 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, hydrogenated sunflower oil,
and hydrogenated soybean oil, free fatty acids and their salts, and mixtures thereof.
Examples of suitable fatty acid esters include, but are not limited to, sucrose fatty acid
esters, mono-, di-, and triglycerides, glyceryl behenate, glyceryl palmitostearate, glyceryl
monostearate, glyceryl tristearate, glyceryl trilaurylate, glyceryl myristate, GlycoWax-
932, lauroyl macrogol-32 glycerides, stearoyl macrogol-32 glycerides, and mixtures
thereof. Examples of suitable phospholipids include phosphotidyl choline, phosphotidyl
serene, phosphotidyl enositol, phosphotidic acid, and mixtures thereof. Examples of
suitable waxes include, but are not limited to, carnauba wax, spermaceti wax, beeswax,
candelilla wax, shellac wax, microcrystalline 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 glycolate and cross-

34



Rl S/\-INR2 R3 Wierein, RlL, R2 each independently represents at |east one
of hydrogen, nethyl, am ne, cycohexyl nethyl ether, butoxy, propoxy, thiol,

al kyl , alwgl20tihises33 acetyl thiol, disulfide, acyl, acyl achgBo1abdesuy! ,
al kyl t hi oal kyl , al kynyl, al koxyaryl, al koxyal kyl, aryl, aralkyl,

aryl oxyal kyl, arylthioal kyl, cycloal kyl, ether, ester, heteroaryl,

het erocycl yl, | ower al kyl, sulfone, sulfoxide, or hydroxyal kyl; R2 also
i ndepende thy r

e M T M RN M S T LT
5 percent by weight of such super disintegrant.
[00117] Examples of antioxidants include, but are not limited to, tocopherols, ascorbic
acid, sodium pyrosulfite, butylhydroxytoluene, 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 mixtures thereof.
[00118] 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 glycol, 1,3-butylene glycol, oils (in particular,
cottonseed, corn, peanut, sunflower, soybean, olive, castor, and sesame oils), glycerol,
tetrahydrofuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and
mixtures thereof.
[00119] In some cases, it may be desirable to administer in 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 directions for the administration of the
separate components. The kit form is particularly advantageous when the separate
components are preferably administered in different dosage forms (e.g., oral and
parenteral), are administered at different dosage intervals, or when titration of the
individual components of the combination is desired by the prescribing physician.
[00120] An example of such a kit is 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 relatively stiff material covered with a foil of a plastic material that
may be transparent. During the packaging process recesses are formed in the plastic foil.
The recesses have the size and shape of the tablets or capsules to be packed. Next, the
tablets or capsules are placed in the recesses and the sheet of relatively stiff material is

sealed against the plastic foil at the face of the foil which is opposite from the direction in
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which the recesses were formed. As a result, the tablets or capsules are sealed in the
recesses between the plastic foil and the sheet. In some embodiments the strength of the
sheet is such that the tablets or capsules can be removed from the blister pack by
manually applying pressure on the recesses whereby an opening is formed in the sheet at

the place of the recess. The tablet or capsule can then be removed via said opening.

Method of Synthesis:
[00121] STEP-1:

LIAIH,

Ether/heat

[00122] Procedure: Lithium Aluminum Hydride (2M) in THF was slowly added to a
suspension of Eicosapentaenoic acid (15.0 g) in THF at 0 °C. The reaction mixture was
warmed to room temperature and maintained for overnight (16 hr). The reaction mixture
was quenched with sat. Sodium sulphate and then extracted with ethyl acetate. The
organic layer was separated, washed with brine, dried over anhydrous Na,SO,4 and
evaporated under reduced pressure. The product was purified by column
chromatography 13.5 g.

[00123] 'TH NMR (DMSO 400 MHz) &: 5.3 (m, J = 4.8 Hz, 10H),4.3 (t, ]=6.8 Hz, 1H),
3.3 (m,J=15.6 Hz, 2H), 2.8 (m, J = 5.6 Hz, 8H), 2.0 (m, J=7.2 Hz, 4H), 1.3 (m, J =8
Hz, 4H), 0.92 (t, J = 7.6 Hz, 3H).

[00124] Mass (m/z): m/z =289 [M+H]*
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/ H3CN HH3C and 2. The conpound of claim1, further conprising; a
phar maceutical |y acceptabl e conmpound of fornula I; 3. The conpound of
claim1, wonvherssgsonpri si ng; conmpound of the formula | PsTiBZOTWb@ESED f Or
the treatnment of a netabolic disorder.

[00125] STEP-2:

Pyridine , DCM

[00126] Procedure: To a solution of alcohol (10.0 g,34.72 mmol 1.0 eq) and pyridine
(2.0 eq) in DCM (100 mL; LR grade), 4-Nitrophenyl Chloroform ate (10.46 g, 52.08
mmol; 1.5 eq) was added at room temperature. The reaction mixture was allowed to stir
for 3 h at room temperature. On completion of the reaction (monitored by TLC), the
reaction mixture was diluted with DCM (100 mL), washed with water (2x100 mL)
followed by NAHCO3 solution (100 mL), dried over anhydrous Na,SO4 and evaporated
under reduced pressure. The crude residue was purified by column chromatography over
100-200 mesh silica gel by using 8 % ethyl acetate-pet ether as eluent to yield 12.2 g
(77.6 %) of carbonate as a colorless liquid.
[00127] 'TH NMR (DMSO 400 MHz) &: 8.3 (d, ] =9.2 Hz, 2H), 7.54 (d, ] = 8.8 Hz, 2H),
5.3 (m, J =4.8Hz, 10H), 4.25 (t, J=6.8 Hz, 2H), 2.78 (m, J = 4.8 Hz, 8H), 2.042 (m, ] =
7.2Hz 4H),1.69 (m,J=7.2 Hz, 2H), 1.4 (m, J = 8Hz, 2H), 0.92 (t, J = 7.6 Hz, 3H).
[00128] Mass (m/z): m/z =453+18 [M+H,0]" =471
[00129] STEP-3:

Trityl dloohal

H /\/SH . HZN/\/SKPh
TFA, it
Ha pp
[00130] Procedure: To a solution of 2-Aminoethanethiol HCI1 (15.0 g, 132.74 mmol; 1.0
eq) in TFA(50 mL; LR grade), Trityl alcohol (34.51 g, 132.74 mmol; 1.0 eq) was added

at 0°C and the reaction mixture was allowed to stir for 3 h at rt. On completion of the

reaction (monitored by TLC), the reaction mixture was quenched with with saturated
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4. The conpound of claim1, further conprising; conpound of fornmula I is
formul ated for the treatnent of a neurodegenerative disorder. 5. The
conpound WO 2011zi5m832, further conprising; conpound of foPoWR2011/DES50
formul ated for at |east one of an oral adm nistration, parenteral

adm ni stration, injection, subdernal, oral solution and transdernal

adm nistration. 6. The conposition of claim5, wherein the oral

adni ni st i has. an enteric coat| aining fornmul ation. f t | east
one of d@?]ta&‘gﬁ SPBV’QE%SSW%%%QBM&%@@_ o PCE Y Bk AP Pz_ﬁlgéffﬁdd of
synt hesi g&1bQ%d By HEHP QMHQOIP( 100U lAed over AR dr&kd9a, SOTatd %pbfa&éal HHaeal um num

hydride in THF as solution with a suspensi on of eicosapentaenoic acid in
THF at Ore@ucedenressnig to lget qredecpriodwct @b xtsoeus aibwhighmwas erpBedbyicdummai nt ai ni ng

T R R R T e T
separ at i yigldt2ues 9(URSKY Jf ¥y@bo@iiiB WaR{ pr6tetdel Nast Whig solid.

[00131] 'TH NMR (DMSO_ 400 MHz) &: 7.35-7.22 (m, 15 H), 2.42 (q, J = 6.8 Hz, 2H),

2.15 (t, J=7.2 Hz, 2H), 1.4 (s, 2H).

[00132] Mass (m/z): m/z =320 [M+H]*

[00133] STEP-4:

S
HZN/\/ th
PhH Ph

DMF, 2hr

[00134] Procedure: To a solution of carbonate (12.2 g, 26.93 mmol; 1.0 eq) in dry DMF
(50 mL), compound B (12.88 g, 40.39 mmol; 1.5 eq) was added at room temperature and
the reaction mixture was maintained for 2 hr at room temperature. On completion of the
reaction (monitored by TLC), the reaction mixture was directly evaporated under reduced
pressure. The crude was purified by column chromatography over 60-120 mesh silica gel
by using 14 % ethyl acetate-pet ether as eluent to yield 12.0 g (71.59 %) of carbomate 6
as a colorless liquid.

[00135] 'H NMR (DMSO_ 400 MHz) &: 7.35-7.19 (m, 15 H), 7.12 (t, J = 5.6 Hz, 1H),
5.32 (m, J =4.8 Hz, 10H), 3.89 (t, J=6.4 Hz, 2H), 2.89 (m, J = 6.4 Hz 2H), 2.78 (m,J =
4.8 Hz, 8H), 2.19 (t, ] =7.2 Hz, 2H), 2.04 (m, J = 7.2 Hz 4H), 1.50 (q, = 8§ Hz, 2H), 1.3
(q,J=7.6 Hz, 2H), 0.92 (t, ] = 7.6 Hz, 3H).

[00136] Mass (m/z): m/z = 633

[00137] STEP-5:
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drying the washed | ayer over anhydrous Na2SO4 and evaporating under reduced
pressure to make a conmpound 2; and purifying the conmpound 2 by col um

chr omat ogwepbhy/15833The net hod of claim 7, further conprip€TnB2010DXEFY t 0 a
solution of alcohol and pyridine in DCMw th 4-nitrophenyl chlorofornate at
roomtenperature; stirring the conpound 2 and the solution for 3 hours at
roomtenperature; nonitoring the end of reaction by thin | ayer

chromat ography; diluting the reaction mxture with DCM washing with water
foll owed by washing with NA Bol ution; drying reaction m xire over
anhydrous Na2SO4 and evapor at iisg under reduced pressure jo §orma solid,
purifying and eluting the solld with 8% ethyl acetate tfo yitld a col orl ess
|l iquid as conmpound 3 as %agﬂluent; and purifyin uefit by col um

chr omat ogr aphy mesh_silica gel by u 8 % et hyl acet at e- pet
ether as el uent Id a conpolliffyglane’ TFA

DCM, 30 min

[00138] Procedure: To a solution of carbomate (12.0 g, 18.95 mmol; 1.0 eq) in
20%TFA/DCM (10/50 mL), triethylsilane (1.2 eq) was added dropwise at 0 °C and the
reaction mixture was stir for 30 min at 0°C. Reaction was monitored by TLC. On
completion of the reaction, the reaction mixture was poured into sat. NaHCO3 solution
(150 mL) and extracted with DCM (2 x 250 mL), the combined organic layers were
washed with brine solution (100 mL), dried over anhydrous Na,SO,4 and evaporated under
reduced pressure. The crude was purified by column chromatography over 60-120 mesh
silica gel by using 15% ethyl acetate-pet ether as eluent to yield 4.6 g (%) of final
compound as colorless liquid.

[00139] 'H NMR (DMSO.400 MHz) &: 7.2 (s, 1H), 5.32 (m, J = 4.8 Hz, 10H), 3.93 (t,
J=6.4 Hz, 2H), 3.12 (m, J = 7.2 Hz, 2H), 2.8 (m, J=4.8 Hz, 8H), 2.47 (m, J = 11.6 Hz,
2H),2.33 (t,J=8 Hz 1H), 2.04 (m, J =7.6 Hz, 4H), 1.52 (q, J =6.8 Hz,2H), 1.37 (q,J =
7.6 Hz, 2H), 0.923 (t, J = 7.6 Hz,3H).

[00140] Mass (m/z): m/z =390 [M-H]"

[00141] The NMR data are shown in figure 2, IR data in figure 3 and mass spectrometry
data in figure 4.

[00142] Methods and compositions for the treatment of metabolic conditions and
neurodegenerative disorders. Among other things, herein is provided a method of treating
metabolic conditions and neurodegenerative disorders related complications, comprising
administering to a patient in need thereof a therapeutically effective amount of compound

of Formula I:
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9. The nethod of claim8, further conprising: adding to a solution of
2-am noet hanethiol HCL in TFA and trityl alcohol at 0 C stirring the
reacti on woxours4$3er 3 h at room tenperature; quenchi ngPChaBraact1SEN

m xture with saturated NaHCO3 sol ution and extracting with Et OAC, washi ng
with water (2x100 nmL) foll owed by brine solution; drying over anhydrous
Na2SO4 and evaporating under reduced pressure to get crude product as

viscous oil; and purifying and el uting Rﬁhysing ﬁé;unnd&hronatography on

silica gel 60-120 nmesh and5% Mg in CH as el W8 el d compound 3 as
a white solid that is trityl otest ed./10. The nethod of claim9, further
conpri sing: addi ng gghe_co nd 3t solution of carbonate in dry DM at

roomtenperature; r ﬂaininggthe reaction mxture for two hours at room
tenperature; evaporating the reactionagixture under reduced pressure; and

[00143] Wherein, R1, R2 each independently represents at least one of hydrogen,
methyl, amine, cycohexyl methyl ether, butoxy, propoxy, thiol, alkyl, alkyl thiol, acetyl
thiol, disulfide, acyl, acylalkyl, alkenyl, alkylthioalkyl, alkynyl, alkoxyaryl, alkoxyalkyl,
aryl, aralkyl, aryloxyalkyl, arylthioalkyl, cycloalkyl, ether, ester, heteroaryl, heterocyclyl,
lower alkyl, sulfone, sulfoxide, or hydroxyalkyl;

R2 also independently represents at least one of hydrogen, carboxyl, amine, -NH-CO-

NH-, -NH-CO-CH2-NH-, -NH-CO-, R-COO-R1, thiol, disulfide,
)

g«:_&ujk/\m

R3 independently represents at least one of,

HO

y SH HG
i H.C \ O
;\ )k % 3 \N+ /
S~ ey o o
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purifying and eluting the reaction m xture using by colum chromat ography
over 60- 120 nesh silica gel and adding 14 % ethyl acetate-pet ether to
yield a cwbanlieses3Bi quid as a conpound 4. 11. The net hoacofiBmiabomsi0,
further conprising: adding a solution of carbomate in 20%FA/ DCM and
triethylsilane dropwise at 0 C, stirring the reaction mxture for 30 mn at
0C, nonitoring the end of reaction using thin |ayer chromatography; m xing

the reaction nixture, and. saturated. Na solutiion and extracting, with DCM
washi ng (a0l ichsi iy B iref%rsatyérsgmalg%?swequaél@eiéﬁaﬁ%&?@@é SSREHChr | ne

50'UtiOndﬂﬂkyhﬂgm&mﬂeE%ﬁpéhgﬂe6}éﬂ&@ﬁnQ%ﬁﬁﬂ&ﬂH%QH9@ﬁkﬁ@%§€§o@ﬁﬁw@%?porating
under reduced pressure; and purifying using colunh chronmat ography over

60- 120 nmeshksowin ahgighesandusélnde, PEF6reblyysanzdes efttdoqsle plasmheseruas, @l uent to
yiol 2 Uhteh SomOu, Sh iRl oniesn LU A2, G SRR
phar macesd birainky frofCaRttRbheorcR AN €. 0 fbidfl Spardted &lis niay B dbiled - R3
from the body fluids or the tissues or organs by separating techniques such as
centrifugation or cell sorting. Preferably, cell-, tissue- or organ samples are obtained from
those cells, tissues or organs which express or produce the peptides referred to herein.
[00145] The present disclosure provides among other things compositions and methods
for treating metabolic conditions or neurodegenerative disorders and their complications.
While specific embodiments of the subject disclosure have been discussed, the above
specification is illustrative and not restrictive. Many variations of the systems and
methods herein will become apparent to 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

specification, along with such variations.
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Wherein, Rl, R2 each independently represents at |east one of hydrogen,

nmet hyl , am ne, cycohexyl nethyl ether, butoxy, propoxy, thiol, alkyl, alkyl
thiol, acwoypbiwisussd, di sul fide, acyl, acylal kyl, al kenylpcTaBiyibhissal kyl ,

al kynyl , al koxyaryl, al koxyal kyl, aryl, aral kyl, aryl oxyal kyl,
aryl thi oal kyl, cycloal kyl, ether, ester, heteroaryl, heterocyclyl, |ower

al kyl, sul fone, sulfoxide, or hydroxyal kyl; R2 al so i ndependently
represegﬁgAﬂhaépast one of hydrogen, carboxyl, am ne, -NHCO NH,

- NH CO- 4 ;> -NH-00-, R-COO-R1, thiol, disulfide, 0 R3 independently
represents at |east one of at |east one of

What is claimed is:

1. A compound, comprising;

a pharmaceutically acceptable compound of formula I:

R1_S

Wherein, R', R? each independently represents at least one of hydrogen, methyl, amine,

cycohexyl methyl ether, butoxy, propoxy, thiol, alkyl, alkyl thiol, acetyl thiol, disulfide,
acyl, acylalkyl, alkenyl, alkylthioalkyl, alkynyl, alkoxyaryl, alkoxyalkyl, aryl, aralkyl,
aryloxyalkyl, arylthioalkyl, cycloalkyl, ether, ester, heteroaryl, heterocyclyl, lower alkyl,
sulfone, sulfoxide, or hydroxyalkyl;

R? also independently represents at least one of hydrogen, carboxyl, amine, -NH-CO-NH-
, -NH-CO-CH,-NH-, -NH-CO-, R-COO-R, thiol, disulfide,
)

R*independently represents at least one of at least one of
SH
H 0 H3C\ HO
0
S HsC N / o}
s 0 H . HC
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2. The compound of claim 1, further comprising;

a pharmaceutically acceptable compound of formula I;

3. The compound of claim 1, further comprising; compound of the formula I is
formulated for the treatment of a metabolic disorder.
4. The compound of claim 1, further comprising; compound of formula I is formulated

for the treatment of a neurodegenerative disorder.

wn

. The compound of claim 2, further comprising; compound of formula I is formulated
for at least one of an oral administration, parenteral administration, injection,

subdermal, oral solution and transdermal administration.

6. The composition of claim 5, wherein the oral administration has an enteric coating
containing formulation for at least one of delayed release or sustained release

formulation.

7. A method of synthesis for a compound of formula I, comprising:
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13. The kit of claim 12, further conprising: a pharmaceutically acceptable
salt of: isH 14. The kit if claim 12, further conprising instructions for
use in thwotnmatsmsat of at | east one of a neurodegener aPcraBziiigoridsr and a
met abol i ¢ di sorder.

mixing lithium aluminum hydride in THF as solution with a suspension of
eicosapentaenoic acid in THF at 0 °C;

warming the reaction mixture to room temperature;

maintaining the room temperature for overnight;

quenching the reaction mixture with saturated sodium sulphate and then extracting
with ethyl acetate;

separating the organic layer and washing with brine;

drying the washed layer over anhydrous Na,SO, and evaporating under reduced
pressure to make a compound 2; and

purifying the compound 2 by column chromatography.

8. The method of claim 7, further comprising:
mixing to a solution of alcohol and pyridine in DCM with 4-nitrophenyl
chloroformate at room temperature;
stirring the compound 2 and the solution for 3 hours at room temperature;
monitoring the end of reaction by thin layer chromatography;
diluting the reaction mixture with DCM;
washing with water followed by washing with NAHCO3 solution;
drying reaction mixture over anhydrous Na,SO,4and evaporating under reduced
pressure to form a solid;
purifying and eluting the solid with 8% ethyl acetate to yield a colorless liquid as
compound 3 as an eluent; and
purifying the eluent by column chromatography over 100-200 mesh silica gel by

using 8 % ethyl acetate-pet ether as eluent to yield a compound 3.

9. The method of claim 8, further comprising:
adding to a solution of 2-aminoethanethiol HC1 in TFA and trityl alcohol at 0 °C;
stirring the reaction mixture for 3 h at room temperature;
quenching the reaction mixture with saturated NaHCO3 solution and extracting with
EtOAC;

washing with water (2x100 mL) followed by brine solution;
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10.

11.

12.

drying over anhydrous Na,SO,4 and evaporating under reduced pressure to get crude
product as viscous oil; and

purifying and eluting by using column chromatography on silica gel 60-120 mesh
and5% MeOH in CHCI3 as eluent to yield compound 3 as a white solid that is trityl

protected.

The method of claim 9, further comprising:

adding the compound 3 to a solution of carbonate in dry DMF at room temperature;
retaining the reaction mixture for two hours at room temperature;

evaporating the reaction mixture under reduced pressure; and

purifying and eluting the reaction mixture using by column chromatography over 60-
120 mesh silica gel and adding 14 % ethyl acetate-pet ether to yield a colorless liquid

as a compound 4.

The method of claim 10, further comprising:

adding a solution of carbomate in 20%TFA/DCM and triethylsilane dropwise at 0 °C;
stirring the reaction mixture for 30 min at 0°C;

monitoring the end of reaction using thin layer chromatography;

mixing the reaction mixture and saturated. NaHCO3 solution and extracting with
DCM;

washing the combined organic layers of the reaction mixture with brine solution;
drying the reaction mixture over anhydrous Na,SO, and evaporating under reduced
pressure; and

purifying using column chromatography over 60-120 mesh silica gel by using 15%

ethyl acetate-pet ether as eluent to yield a final compound as colorless liquid.

A kit; comprising:
a pharmaceutically acceptable salt of compound of formula I comprising:

a pharmaceutically acceptable compound of formula I:

R1_S
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Wherein, R', R? each independently represents at least one of hydrogen, methyl,
amine, cycohexyl methyl ether, butoxy, propoxy, thiol, alkyl, alkyl thiol, acetyl thiol,
disulfide, acyl, acylalkyl, alkenyl, alkylthioalkyl, alkynyl, alkoxyaryl, alkoxyalkyl,
aryl, aralkyl, aryloxyalkyl, arylthioalkyl, cycloalkyl, ether, ester, heteroaryl,
heterocyclyl, lower alkyl, sulfone, sulfoxide, or hydroxyalkyl;

R? also independently represents at least one of hydrogen, carboxyl, amine, -NH-

CO-NH-, -NH-CO-CH,-NH-, -NH-CO-, R-COO-R', thiol, disulfide,
)

R*independently represents at least one of at least one of
SH
H 0 1 1o
W‘j )L : o MO
S~s G N H3C/ o

\ pr— —_— pr— —_— pr—
r‘ﬁ 5 8 1 14 17 \/zo

, and

4 7 10 13 16
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13. The kit of claim 12, further comprising:

a pharmaceutically acceptable salt of:

14. The kit if claim 12, further comprising instructions for use in the treatment of at

least one of a neurodegenerative disorder and a metabolic disorder.
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