
What is claimed is: 

1.  A formulation for use in preventing, reducing, ameliorating or treating an ophthal 	is 

disorder, or for stopping the progression of, or reversing, the loss of vision in a 

patient, wherein the formulation comprises an ophthalmically effective amo nt of 

one or more compounds selected from: 

quinones of Formula I: 
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Formula I 

and the hydroquinone forms 

wherein: 

thereof, 

the bonds indicated by a dashed line are independently of each other, at each 

occurrence, double or single with the proy,i/s'o that 
i  

at least one bond is a double bond, 

and with the proviso that they are not botli double within the same unit; 

RI, R2, and. R3  are independently offelach other hydrogen, (C1-C6) alkyl, or (C1-C6) 

alkoxy; and 
/ / 

m is an integer from 0-12 inc tisive, wherein each unit is the same or different; 

or any stereoisomer, rnixtufe of stereoisomers, hydrate or solvate thereof; 

with the proviso that thlone or more compounds are not alpha-tocotrienol quinone, 

beta-tocotrienol quinine, gamma-tocotrienol quinone or delta-tocotrienol quinone, or 

the correspondin Iydroquinone forms thereof. 

2.  

, / / 
e. 

The formulation of Claim 1, for use as defined in said claim, wherein the formulation 

compriso's
i 
 an ophthalmically 

i 
from/ 

effective amount of one or more compounds selected 

quinones of Formula I-a: 



3 
CH3 

im 

Formula 1-a 

and the hydroquinone forms thereof, 

wherein: 

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

Re, R2, and R3 are independently of each other hydrogen, (C1-C6 alkyl, or (C1- 

C6)alkoxy; and 

m is 0-12 inclusive, wherein each unit is the same or diffe 	t; 

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

with the proviso that the one or more compounds ale not alpha-tocotrienol quinone, 

beta-tocotrienol quinone, gamma-tocotrienol qt4 one or delta-tocotrienol quinone, or 
/ 

the corresponding hydroquinone forms thereof 

3. 	The fi  formulation of Claim 1, for use as 	ned in said claim, wherein the formulation 
/ 

comprises an ophthalmically effectWe amount of one or more compounds selected 

/from: 
I / 

quinones of Formula 11-c: 
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HO 
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Formula I-c 
z / 

and the hydroquinone forms thereof, 

w erein: 

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

r 

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

is a double bond; 



..._, _....,......„_ R.,1,..R2, , and-R-3--are independently-ofeach-other-hydrogen,-(Ct-C4alky15-er-(GT-G)-------. • 

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

different; 	 //.,  

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 in laid claim, 

wherein the one or more compounds are quinones. 

5.  The formulation of any one of Claims 1-4, for use as defined in sat claim, 

additionally comprising a pharmaceutically or ophthalmically acceptable vehicle. 

6.  Use of a compound of Formula I as defined in claim 1, F rmula I-a as defined in 

claim 2, or Formula I-c as defined in claim 3, or the hy roquinone forms thereof, in 

the manufacture of a medicament for preventing, reducing, ameliorating or treating an 

ophthalmic disorder, or for stopping the progress'‘n of, or reversing, the loss of vision 

in a patient; with the proviso that the compou 

f

y a is not alpha-tocotrienol quinone, 

beta-tocotrienol quinone, gamma-tocotrienf quinone or delta-tocotrienol quinone, or 

i 

 

my of the corresponding hydroquinone orms thereof. 

7.  The formulation of any one of Cl 'ins 1-5, for use as defined in said claim, wherein 

the formulation is administers 	orally. 

8.  The formulation of any °lie of Claims 1-5, for use as defined in said claim, wherein 
/ 

the formulation is admmistered topically. / 

9.  

10.  

/ 
The formulation/of any one of Claims 1-5, for use as defined in said claim, wherein 

the formulation is administered topically in eye drops or an irrigating solution, 
/ / 

periocularlY, or intraocularly, 

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 disorder selected from the group 
i 

 /consisting of inherited mitochondria) diseases; Leber's Hereditary Optic Neuropathy / 
' (LHON); Dominant Optic Atrophy (DOA); Chronic Progressive External 

Ophthalmoplegia (CPEO); Spinocerebellar ataxia (SCA), also called Machado-Joseph 
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—diseasei-Leighls-Syndromojciedreich2s-ataxia4RDA),;-Mitoohondrial-Myopathyr  ---

Encephalopathy, Lactacidosis, and Stroke (MELAS); Myoclonic Epilepsy with 

Ragged Red Fibers (MERRF); Kearns-Sayre Syndrome (KSS); overlap syndroi es; 

Co-Enzyme Q10 (CoQ10) Deficiency; Complex I deficiency; Complex II deficiency; 

Complex III deficiency; Complex IV deficiency; and Complex V deficien y. 

11.  The formulation of any one of Claims 1-5 and 7-9, for use as define,  in said claim, 

wherein the ophthalmic disorder is associated with a disorder selected from the group 

consisting of Leber's Hereditary Optic Neuropathy (LHON); 	ominant Optic Atrophy 

(DOA); and Chronic Progressive External Ophthalmopleg
/
ia (CPEO). 

/ 

12.  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 disorder selected from the group 

consisting of Friedreich's ataxia (FRDA); Mitpchondrial Myopathy, Encephalopathy, 
/ Lactacidosis, and Stroke (MELAS); Myoc)onic Epilepsy with Ragged Red Fibers 

(MERRF); Leigh's syndrome; Kearns-Sage Syndrome (KSS); and overlap 

syndromes. 
/ 

i 
13.  The formulation of any one of Claims 1-5 and 7-9, for use as defined in said claim, 

wherein the ophthalmic diso der is associated with a disorder selected from the group 

consisting of a neurodegefnerative diseases; Parkinson's disease; Alzheimer's disease; 

Amyotrophic Lateraltlerosis (ALS); motor neuron diseases; Huntington's Disease; 

age-associated diseases; glaucoma; disorders of the outer retina; macular 

degeneration; age related macular degeneration; and juvenile macular degeneration. 
/ 

7 

14. The formAation 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 disorder selected from the group 
,e consisting of diabetic retinopathy; Progressive Supranuclear Palsy (PSP); Parkinson- / 

like diseases; Chacot-Marie-Tooth Disease; Mucopolysaccharidoses; / 
/ Adrenoleukodystrophy; Niemann-Pick disease; Krabbe's disease; Pelizaeus- 

/ 
/ / 	Merzbacher disease; and Progressive Encephalopathy, Edema, Hypsarrhythmia and 

Optic Atrophy (PEHO). 



...._15 _ 	'Eh elormulation_ofany-one-of-Claims-1-5--and--7-9,--for-useas,de.fined-in-said-clairn;--- 

wherein the ophthalmic disorder is associated with a trauma selected from the grow . 

/

p 

consisting of retinal ischemia, acute retinopathies associated with trauma, post-
/ 

surgical complications, the damage associated with laser therapy including 

photodynamic therapy (PDT), traumatic optic neuropathy (TON), the dama
/  
ge 

/ 
associated with surgical light induced iatrogenic retinopathy, the damage/  associated 

/ 
14 with corneal transplants, and the damage associated with stem cell2 nsplant of eye 

cells 



CLAIMS 

What is claimed is: 

1. 	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: 

quinones of. Formula I: 

0 	HO 
3 
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\ , 

3 
m 

R2 	R 

0 

Formula I 

and the hydroquinone forms thereof, 

wherein: 

the bonds indicated by a dashed line are independently of each other, at each occunence, 

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 /, R2, and R3  are independently of each other hydrogen, (C1-C6) alkyl, or (C1-C6) 

alkoxy; and 

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

or any stereoi.somer, mixture of stereoisomers, 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 

(LION); Dominant Optic Atrophy (DOA); Chronic Progressive External 

Ophthalmopiegia (CPEO); 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 II deficiency; Complex III deficiency; Complex IV deficiency; 

Complex V deficiency; a neurodegenerative disease; Parkinson's disease; Alzh.eimerls 
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disease; Amyotrophic Lateral Sclerosis (ALS); a motor neuron disease; Huntington's 

Disease; an age-associated disease; glaucoma; a disorder of the outer retina; macul.ar 

degeneration; age related macular degeneration.; juvenile macular degeneration; diabetic 

retinopathy; Progressive Supranuclear Palsy (PSP); a Parkinson-like disease; Chacot- 

Marie-Tooth Disease; a Mucopolysaccharidosis; Adrenoleukodystroph.y; Niemann-Pick 

disease; Krabbe's disease; Pelizaeus-Merzbacher disease; and Progressive 

Encephalopathy, Edema, Hypsarrh.ythmia 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 cells. 

2. The formulation of Claim 1, for use as defined in said claim, wherein the formulation 

comprises an ophthahnically effective amount of one or more compounds selected from: 

Quinones of Formula 1-a: 

0 	HO 

C1.3 

in 
R2 

Formula I-a 

and the hydroquinone forms thereof, 

wherein: 

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

R I, R2, and R3  are independently of each other hydrogen, (C1-C6) alkyl, or Ci.-C6)alkoxy; 

and 

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

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

qu.inones of Formula i-c: 

0 	HO 
, 

' 
3 

io 
 

0 

. 
cH3  

in, 

Formula I-c 

and the hydroquinone forms thereof, 

wherein: 

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; 

RI, R2, and R3  are independently of each other hydrogen, (C1 -C6) alkyl, or (C;-C6) 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, hydrate or solvate thereof. 

4.  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-trimethylcyclohex.a-2,5-diene-l.,4-dione; 

2-(3-hydroxy-3,7-dirnethyloct-6-en-1-34)-5,6-dimethoxy-3-methylcyclohexa-2,5-diene- 

1,4-dione, 

2-(3-hydroxy-3,7,1 1 -trinaethyldodec-6-en-l-y1)-3,5,6-trimethylcyclohexa-2,5-diene-1,4-

dione; 

2-(3-hydroxy-3,7,1. 1 -trimethyldodeca-6,1 0-dien- 1 -3/1.)-3 ,5,6-trimethylcyclohexa-2,5-

diene-1,4-dione, 

2-(3-hydroxy-3,7,1 1 -trimethyldodec-6-en-1 -y1)-5,6-dimetlaoxy-3 -methylcyclohexa-2,5-

diene-1,4-dione; 

2-(3-hydroxy-3 ;7,1 1 -trimethyldodeca-6,1 O-dien- 1 -y1)-5,6-dim.ethoxy-3-methylcyclohexa- 

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-1-34)-3,5,6-

trimethylcyclohexa-2,5-diene-1,4-dione; 

5-(3-hydroxy-3,7,11,15,19,23-hexamethyltetracosa-6,10,14,18,22-pentaen-l-y1)-2,3-

dimethylcyclohexa-2,5-diene-1,4-dione; 

2-(3-hydroxy-3 ,7,11,15,19,23 -hexam ethyltetracos-6-en-1-y1)-5,6-dimethoxy-3-

methyl cycl ohexa-2,5-di ene-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-

dimethoxycyclohexa-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-

octa.en-1-y1)-3,5,6-trimethylcyclohexa-2,5-diene-1,4-dione; 

2-(3-hydroxy-3 ,7,11,15,19,23,27,31,35-nonamethylhexatriaconta-6,10-dien-1. -y1)-3,5,67  

trimethylcyclohex.a-2,5-dien.e-1.,4-dione; 

2-(3-hydrox.y-3,7,11.,15,19,23,27,31,35-nonamethy1hex.atriaconta-6,1.0,14,18,22,26,30,34-

octaen-l-y1)-5,6-dimethoxy-3-methylcyclohexa-2,5-diene-1,4-dione; 

2-(3-hydroxy-3,7,11,15,19,23,27,31,35-n.onamethylhexatriaconta-6,10-dien- 1 -y1)-5,6-

dimethoxy-3-methylcyclohexa-2,5-dien.e-1,4-dione; 

5-(3-hydroxy-3,7,11,15,19,23,27,31,35-n.on.amethylhexatriaconta-6,10,14,18,22,26,30,34- 

octaen-l-y1)-2,3-dimethoxycyclohexa-2,5-diene-1,4-dione; 

and the hydroquinone forms thereof; 

or any stereoisomer, mixture of stereoisom.ers, hydrate or solvate thereof 

5. 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-dim ethyloct-6-en-1-y1)-3,5,6-trim ethylcycl ohexa-2,5-diene-1,4-dione; 

and 

2-(3-hydroxy-3 ,7,11-trimetlayldodeca-6,10-dien-l-y1)-3,5,6-trim.ethylcyclohex.a-2,5- 

diene-1,4-dione, 

or any stereoisomer, mixture of stereoisomers, hydrate or solvate thereof. 
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6. 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. 

7. The formulation of any one of Claims 1-6, for use as defined in said claim, additionally 

comprising a pharmaceutically or ophthalmically acceptable vehicle. 

8. Use of a compound of Form.ul.a I as defined in claim 1, Formula I-a as defined in claim. 2, 

Formula 1-c as defined in claim 3, or a compound according to claim 4, or the 

h.ydroquinone forms thereof, or any stereoisomer, mixture of stereoisomers, hydrate or 

solvate thereof, 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 th.e group consisting of an inherited mitochondrial disease; 

Leber's Hereditary Optic Neuropathy (LHON); Dominant Optic Atrophy (DOA); 

Chronic Progressive External Ophthalmoplegia (CPEO); Spinocerebellar ataxia (SCA); 

Leigh's Syndrome; Friedreich's ataxia (FRDA); Mitochondrial Myopathy, 

Encephalopathy, Lactacidosis, and Stroke (MELAS); Myoclonic Epilepsy with Ragged 

Red Fibers (:ERRF); Kearns-Sayre Syndrome (KSS); an overlap syndrome; Co-Enzyme 

Q10 (CoQ10) Deficiency; Complex I deficiency; Complex II deficiency; Complex III 

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; 

Adrenoleukod.ystrophy; Niemann-Pick disease; Krabbe's disease; Peliza.eus-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 

65 



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

associated with stern cell transplant of eye cells. 

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

formulation is administered orally. 

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

formulation is administered topically. 

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

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

or intraocularly. 

12.  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 (CPEO); Spinocerebellar ataxia (SCA); Leigh's Syndrome; Fried.reich'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 II deficiency; Complex III deficiency; Complex IV deficiency; and 

Complex V deficiency. 

13.  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 Leber's Hereditary Optic Neuropathy (.LHON); Dominant Optic Atrophy 

(DOA); and Chronic ProgTessive External Ophthalmoplegia (CPEO). 

14.  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 th.e group 

consisting of Friedrei.ch's ataxia (FRDA); Mitochondrial Myopathy, Encephalopathy, 
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Lactacidosis, and Stroke (MELAS); Myoclonic Epilepsy with Ragged Red Fibers 

(MERRF); Leigh's syndrome; Kearns-Sayre Syndrome (KSS); and an overlap syndrome . 

15.  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 a neurodegenerative disease; Parkinson's disease; Alzheimer's disease; 

Amyotrophic Lateral Sclerosis (ALS); a motor neuron disease; Huntington's Disease; an 

age-associated di.sease; glaucoma; a disorder of the outer retina; macular degeneration; 

age related macular degeneration; and juvenile macular degeneration. 

16.  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 diabetic retinopathy; Progressive Supranuclear Palsy (PSP); a Parkinson-like 

disease; Chacot-Marie-Tooth Disease; a Mucopolysacchari.dosis; Adrenoleukodystrophy; 

Niema.nn-Pick disease; Krabbe's disease; Pelizaeus-Merzbacher disease; and Progressive 

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

17.  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 ischernia, 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. 

18.  A compound of the formula: 

0 	HO 

CH3  
lit 

R2 ` 
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or the hydroquinone form thereof, 

wherein: 

th.e bond indicated by a dashed line is double or single; 

RI , R2, and R3  are independently of each other hydrogen, (C1-C6) alkyl, or (C1-C6) alkoxy; 

and 

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

or any stereoisorner, mixture of stereoisomers, prodrug, rn.etabolite, salt, crystalline form, 

non-crystalline form, hydrate or solvate thereof; 

with the proviso that the compound is not 2-{(6E,10E,14E,18E,22E,26E,30E,34E)-3-

hydroxy-3,7,11,15,19,23,27,31,35,39-decamethy1-6,10,14,18,22,26,30,34,38-

tetracontanonaen-l-y1]-5,6-dim ethoxy-3 -in ethy1-2,5-cyclohexadiene-1,4-dione, 243 - 

hydroxy-3 ,7,11,15,19,23 ,27-heptamethy1-6,10,14,18,22,26-octacosahexaen.y1)-5 ,6-

dimethoxy-3-methyl-p-benzoquinone or an isotopologu.e thereof, 2-(3-hydroxy-3,7-

dimethyloct-6-en-l-y1.)-3,5,6-trimethylcyclohexa-2,5-diene-1,4-dione, 5-(3-hydroxy- 

3,7,11-trimethyldodeca-6,10-dien-l-y1)-2,3-dimethylcyclohexa-2,5-dien.e-1,4-dione, 

the corresponding hydroquinone forms thereof. 

or 

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

0 	HO 
. 	 ( 	\ 

CH3  
\ 

HO 	 ( 

I \ 3 

i 

 

111111 

 
inn

R2 	R 

0 	 , 

and the hydroquinone 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; 
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RI , R2, and R3  are independently of each other hydrogen, (C -C6) alkyl, or (Ci-C6) 

alkoxy; and 

m is I 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-crystalline form, hydrate or solvate thereof. 

20.  The compound according to claim. 18, wherein m is 0. 

21.  The compound according to any one of claims 18-19, wherein m is 1. 

22.  A compound selected from the group consisting of: 

243 -h.ydroxy-3,7-dimethyloct-6-en-1 -yI)-5,6-dimethoxy-3 -methylcyclohexa-2,5-diene- 

I,4-dione; 

2-(3-hydroxy-3,7,11-trirnethyldodeca-6,10-dien-l-y1)-3,5,6-trimethylcyclohexa-2,5-

diene-1,4-dione; 

243 -hydroxy--3,7, I 1-trimethyldodec-6-en-l-y1)-3,5,6-trimethylcyclohexa-2,5-diene-1,4- . 

dione; 

2-(3-h.ydroxy-3, /,11-trimethyldodeca-6,10-dien-l-y1)-5,6-dimethoxy-3-methylcyclohexa.- 

2,5-diene-1,4-dione; 

2-(3-hydroxy-3,7,11-trimeth.yldodec-6-en-1-y1)-5,6-dimethoxy-3-rnethylcyclohexa.-2,5-

diene-1,4-dione; 

2 -(3-hydroxy-3 ,7,11,15-tetramethylhexadeca-6,10,14-trien-l-yI)-5,6-dimethoxy-3-

methylcyclohexa-2,5-diene-1,4-dione; 

2-(3-hydroxy-3,7,11,15-tetramethylhexadec-6-en-l-y1)-5,6-dimethoxy-3-

methylcyclohexa-2,5-diene-1,4-dione; 

543 -hydroxy-3,7, I 1,15-tetramethylhexadeca-6,10,14-trien-1. -y1)-2,3 - 

dimethoxycyclohex.a-2,5-diene-1,4-dione; 

2,3-diethy1-5-(3-hydroxy-3,7,11 ,15-tetramethylhexadeca-6,10,14-trien-1-y1)-6-

methylcyclohexa-2,5-diene-1,4-dione, 

2-(3-hydroxy-3,7, I 1,15-tetramethylhexadeca-6,10,14-trien-l-y1)-5,6-diisopropy1-3-

methylcyclohexa-2,5-diene-1,4-dione; 
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5-(3-hydroxy-3,7,11,15,19,23-hexam.ethyltetracosa-6,10,14,18,22-pentaen-l-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)-5,6-

dimethoxy-3 -rnethylcyclohex.a-2,5-diene-1,4-dione; 

2-(3-hydroxy-3,7,11,15,1.9,23-hexamethyl.tetracos-6-en-1-yI)-5,6-dimethoxy-3-

methylcyclohexa-2,5-diene-1 ,4-dione, 

2-(3-h.ydroxy-3,7,11,15,19,23-hex.amethyltetracosa-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-hexamethyltetracosa-6,10,14,18,22-pentaen-1-y1)-2,3-

dimethylcyclohexa-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-l-y1)-3,5,6-trimethylcyclohexa-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-l-y1)-5,6-dimethoxy-3-methylcyclohexa-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-l-y1)-2,3-dinaethoxycyclohexa-2,5-diene-1.,4-dione; 

2-(3-hydroxy-3,7,11,15,19,23,27,31,35-nonamethylhexatriaconta-6,10-dien-1-y1)-5,6-

diniethoxy-3-methylcyclohexa-2,5-diene-1,4-dion.e; 

2-(3-hydroxy-3,7,11,15,19,23,27,31,35-nonamethylhexatriaconta-6,10-d.ien-1-yl)-3,5,6-

trim.ethylcyclohexa-2,5-diene-1,4-dione; 

2-(3-hydroxy-3,7,11,15-tetramethylhexadec-14-en-l-y1)-3,5,6-trim.ethylcyclohex.a-2,5-

diene-1,4-dione; 

2-(3-hydroxy-3,7,11,15-tetramethylhexadec-15-en-l-y0-3,5,6-trimethylcyclohexa-2,5- 

diene-1,4-dion.e; 

and the hydroquinone forms thereof; 

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

non-crystalline form, hydrate or solvate thereof. 

23. 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 is 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. 
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