What is claimed is: /

A formulation for use in preventing, reducing, ameliorating or treating an ophthalmic
disorder, or for stopping the progression of, or reversing, the loss of vision in a ;
patient, wherein the formulation comprises an ophthalmically effective amo é of
one or more compounds selected from:

quinones of Formula [:

Formula I /
and the hydroquinone forms thereof,

wherein: /

the bonds indicated by a dashed line are inde /pendently of each other, at each
occurrence, double or single with the prOVASO that at least one bond is a double bond,
and with the proviso that they are not bqth double within the same unit;
R', R?, and R” are independently ogé/;ch other hydrogen, (C;-Cg) alkyl, or (C1-Cg)
alkoxy; and / /
m is an integer from 0-12 in?ﬁsive, wherein each unit is the same or different;
or any stereoisomer, mixtyre of stereoisomers, hydrate or solvate thereof:
with the proviso that t}}@ one or more compounds are not alpha-tocotrienol quinone,
beta-tocotrienol quz}mne gamma-tocotrienol quinone or delta-tocotrienol quinone, or
the correspondlngfhydroquznone forms thereof.
fj/j,

2. The fonnufl,a*%ion of Claim 1, for use as defined in said claim, wherein the formulation

compris};ﬁe’sf an ophthalmically effective amount of one or more compounds selected

from;”

/ quinones of Formula I-a:

=
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3.

Formula I-a

and the hydroquinone forms thereof,
wherein:
the bond indicated by a dashed line is double or single;
RY, R?, and R? are independently of each other hydrogen, (C;-C¢)alkyl, or (Cy-
Ce)alkoxy; and /
m is 0-12 inclusive, wherein each unit is the same or diffetéé;
or any stereoisomer, mixture of stereoisomers, hydrate gr solvate thereof;,
with the proviso that the one or more compounds ar¢ not alpha-tocotrienol quinone,
beta-tocotrieno! quinone, gamma-tocotrienol qu;n”{;ne or delta-tocotrienol quinone, or
the corresponding hydroquinone forms therepfl

/
The formulation of Claim 1, for use a%égﬁned in said claim, wherein the formulation
comprises an ophthalmically effecftfi«(//e amount of one or more compounds selected
£

from; Ve

Va

quinones of Formula f-c:

o/ Ho

Formula l-¢

and the hydroquinone forms thereof,

wherein:

S/ the bonds indicated by a dashed line are double or single, with the proviso that they

are not both double within the same unit; and the further proviso that at least one bond

is a double bond;
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R!,R?,and R.are independently.of each-other-hydrogen{(C1-Cg)-allyl-or-{C-Cgh v

alkoxy; and m is an integer from 0 to 12 inclusive, wherein each unit is the same or /

different; _ff‘f
or any stereoisomer, mixture of stereoisomers, hydrate or solvate thereof. ///

4. The formulation according to any one of Claims 1-3, for use as defined ir},-aid claim,
wherein the one or more compounds are quinones. _f“'

5. The formulation of any one of Claims 1-4, for use as defined in sai_xéim,
additionally comprising a pharmaceutically or ophthalmically a[ec/eptable vehicle.

0. Use of a compound of Formula I as defined in claim 1, F fmula I-a as defined in
claim 2, or Formula I-c as defined in claim 3, or the hydroquinone forms thereof, in
the manufacture of a medicament for preventing, reducing, ameliorating or treating an
ophthalmic disorder, or for stopping the pro gres/;ién of, or reversing, the loss of vision
in a patient; with the proviso that the compound is not alpha-tocotrienol quinone,
beta-tocotrienol quinone, gamma-tocotﬁ?éuinone or delta-tocotrienol quinone, or

any of the corresponding hydroquinont/e/ orms thereof.

7. The formulation of any one of d(?ims 1-5, for use as defined in said claim, wherein

the formulation is administered-orally.

8. The formulation of any 913{6 of Claims 1-5, for use as defined in said claim, wherein
the formulation is administered topically.
/
/
5. The formulationof any one of Claims 1-5, for use as defined in said claim, wherein

the fonnulat}/en is administered topically in eye drops or an irrigating solution,

Lo
periocularly, or intraocularly.

10. The ﬁe”gnulation of any one of Claims 1-5 and 7-9, for use as defined in said claim,
wfherem the ophthalmic disorder is associated with a disorder selected from the group
fé;nsisting of inherited mitochondrial diseases; Leber’s Hereditary Optic Neuropathy
! (LHON); Dominant Optic Atrophy (DOA); Chronic Progressive External
Ophthalmoplegia (CPEQO); Spinocerebellar ataxia (SCA), also called Machado-Joseph
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11.

12.

13.

14.

—-disease;-Leigh's-Syndrome;-Friedreich’s-ataxia-(FRDA);-Mitochondrial Myopathy;—
Encephalopathy, Lactacidosis, and Stroke (MELAS); Myoclonic Epilepsy with /
Ragged Red Fibers (MERRF); Kearns-Sayre Syndrome (KSS); overlap syndromes;
Co-Enzyme Q10 (CoQ10) Deficiency; Complex 1 deficiency; Complex 11 de:—’ié;ncy;
Complex II deficiency; Complex IV deficiency; and Complex V deficiengy.

The formulation of any one of Claims 1-5 and 7-9, for use as defined in said c¢laim,
wherein the ophthalmic disorder is associated with a disorder selected from the group
consisting of Leber’s Hereditary Optic Neuropathy (LHO\T)/)ommant Optic Atrophy
(DOA); and Chronic Progressive External Ophthaimople%;a (CPEQ).

The formulation of any one of Claims 1-5 and 7-9, ;@r use as defined in said claim,
wherein the ophthalmic disorder is assoctated w1th a disorder selected from the group
consisting of Friedreich’s ataxia (FRDA); M1t90h0nd11a1 Myopathy, Encephalopathy,
Lactacidosis, and Stroke (MELAS); Myocii/@mc Epilepsy with Ragged Red Fibers
(MERRF); Leigh's syndrome; Keams- §/a’yre Syndrome (KSS); and overlap
syndromes. ﬁf’
/

The formulation of any one of €laims 1-5 and 7-9, for use as defined in said claim,
wherein the ophthahmic diso«éar 1s associated with a disorder selected from the group
consisting of a neurodegenerative diseases; Parkinson's disease; Alzheimer's disease;
Amyotrophic Lateral Sclerosis (ALS); motor neuron diseases; Huntington's Disease;
age-associated diseases; glaucoma; disorders of the outer retina; macular
degeneration; Jz}ge related macular degeneration; and juvenile macular degeneration.

r
The fonn}ﬁatlon of any one of Claims 1-5 and 7-9, for use as defined in said claim,
whereu‘f the ophthalmic disorder is assoctated with a disorder selected from the group

conmstmg of diabetic retinopathy; Progressive Supranuclear Palsy (PSP); Parkinson-

hke diseases; Chacot-Marie-Tooth Disease; Mucopolysaccharidoses;

f/ Adrenoleukodystrophy; Niemann-Pick disease; Krabbe's disease; Pelizaeus-

Merzbacher disease; and Progressive Encephalopathy, Edema, Hypsarrhythumia and
Optic Atrophy (PEHO).

o
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15...... The formulation.of any one.of Claims.1-5.and-7-9,for-use as-defined-in-said-claim;—
wherein the ophthalmic disorder is associated with a trauma selected from the grou
consisting of retinal ischemia, acute retinopathies associated with frauma, post- x/p
surgical complications, the damage associated with laser therapy including /
photodynamic therapy (PDT), traumatic optic neuropathy (TON), the dar?éfge
associated with surgical light induced iatrogenic retinopathy, the dam?g’é associated
with corneal transplants, and the damage associated with stem cell ﬁnsplant of eye

cells

N
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CLAIMS

What is claimed is:

i.

A formulation for use in preventing, reducing, ameliorating or treating an ophthalmic
disorder, or for stopping the progression of, or reversing, the loss of vision in a patient,
wherein the formulation comprises an ophthalmically effective amount of one or more
compounds selected from:

gquinones of Formula I:

Formulal

and the hydroguinone forms thereof,

wherein:

the bonds indicated by a dashed line are independently of cach other, at each occurrence,
double or single with the proviso that at least one bond is a double bond, and with the
proviso that they are not both double within the same unit;

R', R?, and R are independently of each other hydrogen, (C-Cs) alkyl, or (C;-Ce)
alkoxy; and

m is an integer from 0-1 or 3-12 inclusive, wherein each unit is the same or different;

or any stereoisomer, mixture of sterecisomers, hydrate or solvate thereof]

wherein the ophthalmic disorder is associated with a disorder selected from the group
consisting of an inherited mitochondrial disease; Leber’s Hereditary Optic Neuropathy
(LHON); Dominant Optic Atrophy (DOA); Chronic Progressive External
Ophthalmoplegia (CPEQO)Y; Spinocerebellar ataxia (SCA); Leigh's Syndrome; Friedreich’s
ataxia (FRDA); Mitochondrial Myopathy, Encephalopathy, Lactacidosis, and Stroke
(MELAS); Myoclonic Epilepsy with Ragged Red Fibers (MERRF); Kearns-Sayre
Syndrome (KS8); an overlap syndrome; Co-Enzyme Q10 (CoQ10) Deficiency; Complex
I deficiency; Complex II deficiency; Complex Ul deficiency; Complex IV deficiency;

Complex V deficiency; a neurodegenerative disease; Parkinson's disease; Alzheimer's
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disease; Amyotrophic Lateral Sclerosis (ALS); a motor nenron disease; Huntington's
Disease; an age-associated disease; glancoma; a disorder of the outer retina; macular
degeneration; age related macular degeneration; juvenile macular degeneration; diabetic
retinopathy; Progressive Supranuclear Palsy (PSP); a Parkinson-iike disease; Chacot-
Marie-Tooth Disease; a Mucopolysaccharidosis; Adrencleukodystrophy; Niemann-Pick
disease; Krabbe's disease; Pelizacus-Merzbacher disease; and Progressive
Encephalopathy, Edema, Hypsarrhythmia and Optic Atrophy (PEHO); or

wherein the ophthalmic disorder is associated with a trauma selected from the group
consisting of retinal ischemia, an acute retinopathy associated with trauma, a post-
surgical complication, damage associated with laser therapy including photodynamic
therapy (PDT), traumatic optic neuropathy {TON), damage associated with surgical light
induced iatrogenic retinopathy, damage associated with a corneal transplant, and damage

associated with stem cell transplant of eye celis.

The formulation of Claim 1, for use as defined in said claim, wherein the formuiation
comprises an ophthalmically effective amount of one or more compounds selected from:

quinones of Formula I-a:

Formula I-a

and the hydroquinone forms therecot,

wherein:

the bond indicated by a dashed line is double or single;

R' R? and R’ are mdependently of each other hydrogen, (C)-Cg) alkyl, or (C)-Cglalkoxy;
and

m is 0-1 or 3-12 inclusive, wherein each unit is the same or different;

or any sterecisomer, mixture of stereoisomers, hydrate or solvate thereof.



3. The formulation of Claim 1, for use as defined in said claim, wherein the formulation
comprises an ophthalmically effective amount of one or more compounds selected from:

guinones of Formula I-c:

Formula I-c

and the hydroquinone forms thereof,

wherein:

the bonds indicated by a dashed line are double or single, with the provise that they are
not both double within the same unif; and the further proviso that at least one bond is a
double bond;

R', R? and R*are independently of each other hydrogen, (C1-Cq) alkyl, or (C-Cs) alkoxy;
and m is 1 or an integer from 3-12 inclastve, wherein each unit is the same or different;

or any stereoisomer, mixture of stereoisomers, hydrate or solvate thereof.

4. The formmlation according to Clanm 1, for use as defined in said claim, wherein the one
or more compounds are selected from the group consisting of:
2-(3-hydroxy-3,7-dimethyloct-6-en-1-y1}-3,5,6-trimethyleyclohexa-2,5-diene- 1 ,4-dione;
2-(3-hydroxy-3,7-dimethyloct-6-en-1-y1}-5,6-dimethoxy-3-methvlcyclohexa-2,5-diene-
1,4-dione;
2-{3-hydroxy-3,7,11 -trimethyldodec-6-en-1-y1}-3,5,6-rimethyleyclohexa-2, 5-diene-1 ,4-
dione;
2-(3-hydroxy-3,7,1 l-inmethyldodeca-6,10-dien-1-y1)-3,5,6-tnmethyleyclohexa-2,5~
diene-1,4-dione;
2-(3-hydroxy-3,7,1 I -trimethyldodec-6-en-1-yi}-5,6-dimethoxy-3-methyleyclohexa-2,5-
diene-1 . 4-dione;
2-(3-hydroxy-3,7,1 l-trimethyldodeca-6,10-dien-1-y1)-5,6-dimethoxy-3-methyleyclohexa-

2,5-diene-1,4-dione;
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2-(3-hydroxy-3,7,11,15,19,23-hexamethyltetracosa-6,10,14,18,22-pentaen- 1 -y1)-3,5,6-
trimethylcyclohexa-2,5-diene-1,4-dione;
5-(3-hydroxy-3,7,11,15.19,23-hexamethylietracosa-6,10,14,18,22-pentaen-1-y1)-2.3-
dimethyleyclohexa-2,5-diene-1.4-dione;

2-(3-hydroxy-3,7,11,15,19 23-hexamethylietracos-0-en-1-v1)-5,6-dimethoxy-3-
methyicyclohexa-2,5-diene-1,4-dione;
2-(3-hydroxy-3,7,11,15,19,23-hexamethyltetracosa-6,10,14,18,22-pentaen-1-y1)-5,6-
dimethoxy-3-methylcyclohexa-2,5-diene-1,4-dione;
5-(3-hydroxy-3,7,11,15,19,23-hexamethyltetracosa-6,10,14,18,22-pentaen-1-y1)-2,3-
dimethoxveyclohexa-2,5-diene-1,4-diene;

2-(3-hydroxy-3,7,11,15,19,23,27 31,3 5-nonamethyihexatriaconta-6,10,14,18,22,26,30,34-
octaen-1-v1)-3,5,6-trimethyleyclohexa-2,5-diene-1,4-dione;
2-(3-hydroxy-3,7,11,15,19,23,27,31 35-nonamethylhexatriaconta-6,1 0-dien-1-y1}-3,5,6-
trimethyleyclohexa-2,5-diene-1,4-dione;
2-(3-hydroxy-3,7,11,15,19,23,27,31,35-nonamethylhexatriaconta-6,10,14,18.22 26,30,34-
octaen-1-vi}-5,6-dimethoxy-3-methylcyclohexa-2,5-diene-1,4-dione;
2-(3-hydroxy-3,7,11,15,19,23,27,31,35-nonamethylhexatriaconta-6,1 0-dien-1-yi)-5,6-
dimethoxy-3-methyleyclohexa-2,5-diene-1,4-dione;
5-(3-hydroxy-3,7,11,15,19,23.27,31,35-nonamethylhexatriaconta-6,10,14,18,22,26,30,34-
octaen-1-y1)-2,3-dimethoxyeycelohexa-2,5-diene-1,4-dione;

and the hydroquinone forms thereof;

or any stereoisomer, mixture of stereoisomers, hydrate or solvate thereof.

The formulation according to Claim 1, for use as defined in said claim, wherein the one
or more compounds are selected from the group consisting of!
2-(3-hydroxy-3,7-dimethyloct-6-en-1-y1)-3,5,6-trimethyleyclohexa-2,5-diene- 1 ,4-dione;
and
2-(3-hydroxy-3,7,1 i -trimethyldodeca-6,10-dien-1-v1)-3,5.6-trimethvleyclohexa-2,5-
diene-1,4-dione;

or any stereoisomer, mixture of sterecisomers, hydrate or solvate thereof.
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The formulation according to any one of Claims 1-4, for use as defined in said claim,

wherein the one or more compounds are quinones.

The formulation of any one of Claims -6, for use as defined in said claim, additionally

comprising a pharmaceutically or ophthalmically acceptable vehicle.

Use of 2 compound of Formula I as defined in claim 1, Formula I-a as defined in claim 2,
Formula I-¢ as defined in claim 3, or a compound according to claim 4, or the
hydroquinone forms thereof, or any stereoisomer, mixture of sterevisomers, hydrate or
solvate thereo?, in the manufacture of a medicament for preventing, reducing,
ameliorating or treating an ophthalmic disorder, or for stopping the progression of, or
reversing, the loss of vision in a patient; wherein the ophthalmic disorder is associated
with a disorder selected from the group consisting of an inherited mitochondrial disease;
Leber’s Hereditary Optic Neuropathy (LHON); Dominant Optic Atrophy (DOA);
Chronic Progressive External Ophthalmoplegia (CPEQ); Spinocerebellar ataxia (SCA);
Leigh's Syndrome; Friedreich’s ataxia (FRDA); Mitochondrial Myopathy,
Encephalopathy, Lactacidosis, and Stroke (MELAS); Myoclonic Epilepsy with Ragged
Red Fibers (MERRF}); Kearns-Sayre Syndrome (KSS); an overlap syndrome; Co-Enzyme
Q10 (CoQ10) Deficiency; Complex I deficiency; Complex I deficiency;, Complex ilI
deficiency; Complex IV deficiency; Complex V deficiency; a neurodegenerative disease;
Parkinson's disease; Alzheimer's disease; Amyotrophic Lateral Sclerosis {ALS); a motor
neuron disease; Huntington's Disease; an age-associated disease; glaucoma; a disorder of
the outer retina; macular degeneration; age related macular degeneration; juvenile
macular degeneration; diabetic retinopathy; Progressive Supranuclear Palsy (PSP); a
Parkinson-like disease; Chacot-Marie-Tooth Disease; a Mucopolysaccharidosis;
Adrenoleukodystrophy; Niemann-Pick disease; Krabbe's discase; Pelizacus-Merzbacher
disease; and Progressive Encephalopathy, Edema, Hypsarrhythmia and Optic Atrophy
(PEHO); or
wherein the ophthalmic disorder is associated with a trauma selected from the group
consisting of retinal ischemia, an acute retinopathy associated with trauma, a post-
surgical complication, damage associated with laser therapy including photodynamic

therapy (PDT), traumatic optic neuropathy (TON), damage associated with surgical light
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10.

12,

14.

induced iatrogenic retinopathy, damage associated with a corneal fransplant, and damage

associated with stem cell transplant of eye cells.

The formulation of any one of Claims [-7 , for use as defined in said claim, wherein the

formulation is administered orally.

The formulation of any one of Claims 1-7 , for use as defined in said claim, wherein the

formulation is administered topically.

. The formulation of anv one of Claims 1-7 , for use as defined in said claim, wherein the

formuliation is administered topically in eye drops or an irrigating solution, periocularly,

or intraocularly.

The formulation of any one of Claims 1-7 and 9-11, for use as defined in said claim,
wherein the ophthalmic disorder is associated with a disorder selected from the group
consisting of an inherited mitochondrial disease; Leber’s Hereditary Optic Neuropathy
{LHON}; Dominant Optic Atrophy (DOA); Chronic Progressive External
Ophthalmoplegia (CPEQY}; Spinocerebellar ataxia (SCA); Leigh's Syndrome; Friedreich’s
ataxaa (FRDAY; Mitochondrial Mvopathy, Encephalopathy, Lactacidosis, and Stroke
{(MELAS); Myocionic Epilepsy with Ragged Red Fibers (MERREFE); Keamns-Sayre
Syndrome (K.S5); an overlap syndrome; Co-Enzyme (10 {CoQ10) Deficiency; Complex
I deficiency; Complex II deficiency; Complex I deficiency; Complex IV deficiency; and

Complex V deficiency.

. The formulation of any one of Claims 1-7 and 9-11, for use as defined in said claim,

wherein the ophthalmic disorder 1s agsociated with a disorder selected from the group
consisting of Leber’s Hereditary Optic Neuropathy (LHON); Dominant Optic Atrophy
(DOA); and Chronic Progressive External Ophthalmoptegia (CPEQ).

The formulation of any one of Claims 1-7 and 9-11, for use as defined in said claim,
wherein the ophthalmic disorder is associated with a disorder selected from the group

consisting of Friedreich’s ataxia (FRDA); Mitochondrial Myepathy, Encephalopathy,
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15.

16.

17.

18.

Lactacidosis, and Stroke (MELAS); Myoclonic Epilepsy with Ragged Red Fibers
(MERRF}; Leigh's syndrome; Kearns-Sayre Syndrome (KSS); and an overlap syndrome .

The formulation of any one of Claims [-7 and 9-11, for use as defined in said claim,
wherein the ophthalmic disorder is associated with a disorder selected from the group
consisting of a neurodegenerative disease; Parkinson's disease; Alzheimer's disease;
Amyotrophic Lateral Sclerosis {ALS); a motor neuron disease; Huntington's Disease; an
age-associated disease; glaucoma; a disorder of the outer retina; macular degeneration,

age related macular degeneration; and juvenile macular degeneration.

The formulation of any one of Claims 1-7 and 9-11, for use as defined in said claim,
wherein the ophthalmic disorder is associated with a disorder selected from the group
conststing of diabetic retinonathy; Progressive Supranuclear Palsy (PSP}, a Parkinson-like
disease; Chacot-Marie-Tooth Disease; a Mucopolysaccharidosis; Adrenoleukodystrophy;
Niemann-Pick disease, Krabbe's discase; Pelizacus-Merzbacher disease; and Progressive

Encephalopathy, Edema, Hypsarrhythmia and Optic Atrophy (PEHO).

The formulation of any one of Claims 1-7 and 9-11, for use as defined in said claim,
wherein the ophthalmic disorder is associated with a trauma selected from the group
consisting of retinal ischemia, an acute retinopathy associated with trauma, a post-
surgical complication , damage associated with laser therapy including photodynamic
therapy (PDT), traumatic optic neuropathy (TON), damage associated with surgical light
induced iatrogenic retinopathy, damage associated with a corneal transplant , and damage

associated with stem cell transplant of eye cells.

A compound of the formula:
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19.

or the hydroquinone form thereof,

wherein:

the bond indicated by a dashed line is double or single;

R', R?, and R® are independently of each other hydrogen, (C;-Cy) atkyl, or (C;-Cy) atkoxy;
and

m is an mteger from 0-1 or 3-12 inclusive, wherein each onit is the same or different;

or any stereoisomer, mixture of stereoisomers, prodrug, metabolite, salt, crystaliine form,
non-crystalline form, hydrate or solvate thereof;

with the proviso that the compound is not 2-[{6E, 105, 14E,18E,22E,26E 30E,34E)-3-
hydroxy-3,7,11,15,19,23,27,31,35,39-decamethyl-6,10,14,18,22.26,30,34,3§-
tetracontanonaen-1-y1}-5,6-dimethoxy-3-methyl-2,5-cyclohexadiene-1,4-dione, 2-(3-
hydroxy-3,7,11,15,19,23,27-heptamethyl-6,10,14,18,22.26-octacosahexaenyl}-5,6-
dimethoxy-3-methyi-p-benzoquinone or an isotopologue thereof, 2-(3-hydroxy-3,7-
dimethyloct-6-en-1-v1)-3,5,6-trimethylcyclohexa-2.5-diene-1,4-dione, 5-(3-hydroxy-
3,7, 11 -trimethyldodeca-6,10-dien-1-y1)-2,3-dimethylcyciohexa-2,5-diene-1,4-dione, or

the corresponding hydroquinone forms thereof.

A compound having a formula selected from the group consisting of:

and the hydroguinone forms thereof,
wherein:
the bond indicated by a dashed line is in every occurrence double or single; with the

proviso that at least one bond is a double bond;



20.

21.

R', R?, and R are independently of each other hydrogen, (C)-Cg) atkyl, or (C;-Cy)
alkoxy; and

m is 1 or an integer from 3-12 inclusive, wherein each unit is the same or different,

or any stereoisomer, mixture of stereoisomers, prodrug, metabolite, salt, crystalline form,

non-crystailine form, hydrate or solvate thereof.
The compound according to claim 18, wherein m is 0.

The compound according to any one of claims 18-19, whereinm is 1.

. A compound selected from the group consisting of:

2-(3-hydroxy-3,7-dimethyloct-6-en-1-y1)-5,6-dimethoxy-3-methylcyciohexa-2,5-diene-
1,4-dione;

2-(3-hydroxy-3,7,1 | -trimethyldodeca-6,10-dien-1-y1}-3,5,6-trimethyleyclohexa-2,5-
diene-1,4-dione;
2-(3-hydroxy-3,7,11-trimethyldodec-6-en-1-y1)-3,5,6-trimethylcyclohexa-2,5-diene-1.4-
dicne;

2-(3-hydroxy-3,7,1 1-trimethyldodeca-6,10-dien-1-y1)-5,6-dimethoxy-3-methyleyclohexa-
2,5-diene-1,4-dione;

2-(3-hydroxy-3,7,1 1 -trimethyldodec-6-en-1-y1)-5,6-dimethoxy-3-methyicyclohexa-2,5-
diene-1,4-dione;
2-(3-hydroxy-3,7,11,15-tetramethylhexadeca-6,10,14-trien-1-y1}-5,6-dimethoxy-3-
methyleyelohexa-2,5-diene-1,4-dione;
2-(3-hydroxy-3,7,11,15-¢etramethylhexadec-6-en-1-yi)-5,6-dimethoxy-3-
methyleyclohexa-2,5-diene-1,4-dione;
5-(3-hydroxy-3,7,11,15-tetramethylhexadeca-6,10,14-fren-1-yi)-2,3-
dimethoxyeyelohexa-2,5-diene-1,4-dione;

2,3-diethyl-5-(3-hydroxy-3,7,11,1 5-tetramethylhexadeca-6,10,1 4-trien-1-y1)-6-
methylevelohexa-2,5-diene-1,4-dione;
2-(3-hydroxy-3,7,11,15-tetramnethylhexadeca-6,10,14-trien-1-y1)-5,6-diisopropyl-3-
methyleyclohexa-2,5-diene-1,4-dione;
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5-(3-hydroxy-3,7,11,15,19,23-hexamethylietracosa-6,10,14,18,22-pentaen- 1 -y1)-2.3-
dimethoxycyclohexa-2,5-diene-1,4-dione;
2-(3-hydroxy-3,7,11,15,19,23-hexamethyltetracosa-6,10,14,18,22-pentaen-1-y1)-3,6~
dimethoxy-3-methyleyclohexa-2,5-diene-1,4-dione;
2-(3-hydroxy-3,7.11,15,19,23-hexamethyltetracos-6-en-1-y1)-5,6-dimethoxy-3-
methyleyciohexa-2,5-diene-1,4~dione; _
2-(3-hydroxy-3,7,11,15,19,23-hexamethyltetracosa-6,10,14,18,22-pentaen-1-y1)-3,5,6~
trimethiyleyclohexa-2,5-diene-1,4-dione;
5-(3-hydroxy-3,7,11,15,19.23-hexamethyltetracosa-6,10,14,18,22-pentaen-1-y1)-2,3-
dimethvlcyclohexa-2,5-diene-1,4-dione;
2-(3-hydroxv-3,7,11,15,19,23,27,31,35-nonamethylhexatriaconta-6,10,14,18,22,26,30,34-
octaen-1-y1)-3,5 6-trimethyleyciohexa-2,5-diene-1,4-dione;

2—(3—hydroxy—3 ,7L,0E15,19.23,27 31 35-nonamethylhexatriaconta-6,10,14,18,22,26,30,34-
octaen-1-v1)-5,6-dimethoxy-3-methvleyclohexa-2,5-diene-1,4-dione;
5-(3-hydroxy-3,7,11,15,19,23,27,31,35-nonamethylhexatriaconta-6,10,14,18,22,26,30,34-
octaen-1-v1}-2,3-dimethoxyeyclohexa-2,5-diene-1,4-dione;
2-(3-hydroxy-3,7,11,15,19,23,27,31,35-nonamethylhexatriaconta-6,1 0-dien-1-y1)-5,6~
dimethoxy-3-methyleyelohexa-2,5-diene-1,4-dione;

2-(3-hydroxy-3.,7,1 i,l 5,19,23.27,31,35-nonamethythexatriaconta-6,1 0-dien-1-v1)-3,5,6-
trimethyleyclohexa-2,5-diene-1,4-dione;
2-(3-hydroxy-3,7,11,15-tetramethylhexadec-14-en-1-y1)-3,5,6-trimethyicyclohexa-2,5-
diene-1,4-diong;
2-(3-hvdroxy-2,7,11,15-tetramethyihexadec-15-en-1-v1}-3,5,6-trimethyleyclohexa-2,5-
diene-1,4-dione;

and the hydroguinone forms thereof;

or any stereoisomer, mixture of stereoisomers, prodrug, metabolite, salt, crystalline form,

non-crystalline form, hydrate or solvate thereof.

. The compound according to any one of claims 18-22, wherein the compound is a

quinone.
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24, The compound of claim 22, wherein the compound s 2-(3-hydroxy-3,7,11-
trimethyldodeca-6,10-dien-1-y1}-3,5,6-trimethylcyclohexa-2,5-diene-1,4-dione; or any
stereoisomer, mixture of stereoisomers, salt, crystalline form, non-crystalline form,

hydrate or solvate thereof.



