
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 Foimula I: 

0 	HO / \ 
R3  

CH3  
1 	I \ 	im 

R2(R1 

0 

Formula I 

and the hydroquinone foams thereof, 

wherein: 

the bonds indicated by a dashed line are independently of each 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', R2, and R3  are independently of each other hydrogen, (C1 -C6) alkyl, or (C1-C6) 

alkoxy; and 

m is an integer from 0-1 ; 

or any stereoisomer, or mixture of stereoisomers thereof; and additionally comprises a 

pharmaceutically or ophthalmically acceptable vehicle; 

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); 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 (MERRF); Kearns-Sayre Syndrome (KSS); an overlap syndrome; Co-Enzyme 

Q10 (CoQ I 0) 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 
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macular degeneration; diabetic retinopathy; Progressive Supranuclear Palsy (PSP); a 

Parkinson-like disease; Chacot-Marie-Tooth Disease; a Mucopolysaccharidosis; 

Adrenoleukodystrophy; Niemann-Pick disease; Krabbe's disease; Pelizaeus-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 cells. 

2.  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: 

quinones of Formula I-a: 

0 	HO 

CH3  
\ 	/in  

R2Thr Ri  

0 

Foiuiula 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 any stereoisomer, or mixture of stereoisomers 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: 

quinones of Fonnula I-c: 
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HO 

H3 

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 (Ci-C6) alkoxy; 

and m is 1; 

or any stereoisomer, or mixture of stereoisomers 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-l-y1)-3,5,6-trimethylcyclohexa-2,5-diene-1,4-dione; 

2-(3 -h ydroxy-3,7-dimethyloct-6-en-l-y1)-5,6-dimethoxy-3 -m ethyl cyclohexa-2,5-di ene- 

1,4-dione; 

2-(3-hydroxy-3,7,11-trimethyldodec-6-en-l-y1)-3,5,6-trimethylcyclohexa-2,5-diene-1,4-

dione; 

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

diene-1,4-dione; 

243-hydroxy-3,7,11-trimethyldodec-6-en-l-y1)-5,6-dimethoxy-3-methylcyclohexa-2,5-

diene-1,4-dione; 

2-(3-hydroxy-3,7,11-trim ethyldodeca-6,10-dien-l-y1)-5,6-dim ethoxy-3-m ethylcyclohexa- 

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

and the hydroquinone foi 	ins thereof, 

or any stereoisomer, or mixture of stereoisomers 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: 
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2-(3 -hydroxy-3,7-dimethyloct-6-en- 1 -y1)-3,5,6-trimethylcyclohexa-2,5-diene- 1,4-d ione; 

and 

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

diene-1,4-dione; 

or any stereoisomer, or mixture of stereoisomers thereof 

6.  The foi 	nulation according to any one of Claims 1-4, for use as defined in said claim, 

wherein the one or more compounds are quinones. 

7.  Use of a compound of Formula I 

0 	HO 

CH3  
/,,, 

R2MC RI  

0 

Formula I 

or the hydroquinone form thereof, 

wherein: 

the bonds indicated by a dashed line are independently of each 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 I , R2, and R3  are independently of each other hydrogen, (C1 -C6) alkyl, or (Ci-C6) 

alkoxy; and 

m is an integer from 0-1; or any stereoisomer, or mixture of stereoisomers thereof; or 

a compound of Formula I-a 

0 	HO 
Rs  

\ 
i  

ni

CH3  

R2  MCRI  

0 

Formula I-a 

or the hydroquinone form thereof, 

wherein: 

the bond indicated by a dashed line is double or single; 
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R I , R2, and R3  are independently of each other hydrogen, (Ci-C6) alkyl, or (C I -C6)alkoxy; 

and 

m is 0-1; or any stereoisomer, or mixture of stereoisomers thereof., or 

a compound of Formula 1-c 

0 	HO 
\ 

I 	1 

, 

\ 
CH3  

R2  (RI  

0 

Formula I-c 

or the hydroquinone form 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; 

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

and m is 1; or any stereoisomer, or mixture of stereoisomers thereof; or 

a compound selected from the group consisting of: 

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

2-(3-hydroxy-3,7-dimethyloct-6-en-1 -y1)-5,6-dimethoxy-3 -methylcyclohexa-2,5-diene- 

1 ,4-dione; 

2-(3 -hydrox y-3,7, 1 1-trimethyldodec-6-en- 1 -y1)-3,5,6-trim ethylcyclohexa-2,5-diene- 1,4-

dione; 

2-(3 -hydroxy-3,7, 1 1 -trimethyldodeca-6,1 0-dien- 1 -y1)-3,5,6-trim ethyl cycloh exa-2,5-

diene-1,4-dione; 

2-(3-hydroxy-3,7,11-trimethyldodec-6-en-l-y1)-5,6-dimethoxy-3-methylcyclohexa-2,5-

diene-1,4-dione; and 

2-(3-hydroxy-3,7,11-trimethyldodeca-6,10-dien-l-y1)-5,6-dimethoxy-3-methylcyclohexa- 

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

or the hydroquinone form thereof, or any stereoisomer, or mixture of stereoisomers 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 the 

group consisting of Leber's Hereditary Optic Neuropathy (LHON); Dominant Optic 
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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 (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; 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 disease; Pelizaeus-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 cells. 

8.  The formulation of any one of Claims 1-6, for use as defined in said claim, wherein the 

formulation is administered orally. 

9.  The formulation of any one of Claims 1-6, for use as defined in said claim, wherein the 

formulation is administered topically. 

10.  The formulation of any one of Claims 1-6, for use as defined in said claim, wherein the 

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

or intraocularly. 

11.  The formulation of any one of Claims 1-6 and 8-10, 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 
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(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 (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. 

12.  The formulation of any one of Claims 1-6 and 8-10, 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 Progressive External Ophthalmoplegia (CPEO). 

13.  The formulation of any one of Claims 1-6 and 8-10, 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 Myopathy, Encephalopathy, 

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

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

14.  The formulation of any one of Claims 1-6 and 8-10, 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. 

15.  The formulation of any one of Claims 1-6 and 8-10, 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 Mucopolysaccharidosis; Adrenoleukodystrophy; 

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

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

16.  The formulation of any one of Claims 1-6 and 8-10, for use as defined in said claim, 

wherein the ophthalmic disorder is associated with a trauma selected from the group 
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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 stein cell transplant of eye cells. 

17. 	A compound of the Formula I: 

HO 

CH3  
/,„ 

R21R I 

0 
Fornmla I 

or the hydroquinone form thereof, 

wherein the bond indicated by a dashed line can be double or single; and 

wherein the compound is selected from the group consisting of: 

(a) 

O 	I 0 
\ 

\ 	in, 
CH3  

R2MCR1  

0 

or the hydroquinone form thereof, 

wherein: 

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

either R2  and R3  are independently of each other (C1 -C6) alkoxy and R I  is (C[-C6) alkyl 

or hydrogen, or R', R2, and R3  are independently of each other (C1-06) alkyl; and 

m is an integer from 0-1; 

or any stereoisomer, mixture of stereoisomers, or salt, thereof; 

with the proviso that the compound is not 2-(3-hydroxy-3,7-dimethyloct-6-en-l-y1)-3,5,6- 

trimethylcyclohexa-2,5-diene-1,4-dione„ or the corresponding hydroquinone form 

thereof; and 
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(b) 

HO 

CH3 

R2 	it 
v 	 Or 

HO 

CH3  
I 	 \ 

R2MCRI  
0 

or the hydroquinone folin thereof, 

wherein: 

the bond indicated by a dashed line is a double bond; 
RI, 

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

and m is 1, 

or any stereoisomer, mixture of stereoisomers, or salt thereof 

18. The compound according to claim 17, wherein m is 0 in the compound in (a). 

19. The compound according to claim 17, wherein m is 1. 

20. A compound according to claim 17, wherein the compound is selected from the group 

consisting of: 

2-(3-hydroxy-3,7-dimethyloct-6-en-1-y1)-5,6-dimethoxy-3-methylcyclohexa-2,5-diene- 

1,4-dione; 

2-(3-hydroxy-3,7,11-trimethyldodeca-6,10-dien- 1 -y1)-3,5,6-trimethylcyclohexa-2,5-

diene-1,4-dione; 

2-(3-hydroxy-3,7,11-tri 	ethyldodec-6-en-l-y1)-3,5,6-trimethylcyclohexa-2,5-diene-1,4- 

dione; 

2-(3-hydroxy-3,7,11-trimethyldodeca-6,10-dien-l-y1)-5,6-dimethoxy-3-methyleyclohexa- 

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

2-(3-hydroxy-3,7,11-trimethyldodec-6-en-l-y1)-5,6-disnethoxy-3-methylcyclohexa-2,5-

diene-1,4-dione; 

and the hydroquinone forms thereof; 

or any stereoisomer, mixture of stereoisomers, or salt thereof 

69 



21.  The compound according to any one of claims 17-20, wherein the compound is 

quinone. 

a 

22.  The compound of claim 20, wherein the compound is 2-(3-hydroxy-3,7,11- 

trimethyldodeca-6,10-dien-l-y1)-3,5,6-trimethylcyclohexa-2,5-diene-1,4-dione; 

stereoisomer, mixture of stereoisorners, or salt thereof 

or any 
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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 patien 

wherein the formulation comprises an ophthalmically effective amount of one or • . re 

compounds selected from: 

quinones of Formula 1: 

0 	HO 
3 

' , 

IIII 

O 

/ 

Formula I 

and the hydroquinone forms thereof, 

wherein: 

the bonds indicated by a dashed line are ind - . - ndently of each other, at each occurrence, 

double or single with the proviso that at I 	one bond is a double bond, and with the 

proviso that they are not both double w 	n the same unit; 

R', R2, and R3  are independently o each other hydrogen, (C1-C6) alkyl, or (C1-C6) 

alkoxy; and 

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

or any stereoisomer, mi . 	re of stereoisomers, hydrate or solvate thereof; 

wherein the ophthal , c disorder is associated with a disorder selected from the group 

consisting of an 1 	erited mitochondria' disease; Leber's Hereditary Optic Neuropathy 

(LHON); Do 	ant Optic Atrophy (DOA); Chronic Progressive External 

Ophthalm c . egia (CPEO); Spinocerebellar ataxia (SCA); Leigh's Syndrome; Friedreich's 

ataxia 	RDA); Mitochondrial Myopathy, Encephalopathy, Lactacidosis, and Stroke 

(M 	); Myoclonic Epilepsy with Ragged Red Fibers (MERRF); Kearns-Sayre 

: yndrome (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 
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disease; Amyotnophic 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; . . betic 

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

Marie-Tooth Disease; a Muconolysaccharidosis; Adrenoleukodystrophy; 	mann-Pick 

disease; Krabbe's disease; Pelizaeus-Merzbacher disease; and Progress e 

Encephalopathy, Edema, Hypsarrhythmia and Optic Atrophy (PEN,  ; or 

wherein the ophthalmic disorder is associated with a trauma sel - -• from the group 

consisting of retinal ischemia, an acute retinopathy associat 	ith trauma, a post- 

surcal complication, damage associated with laser them 	including photodynamic 

therapy (PDT), traumatic optic neuropathy (TON), d r age associated with surgical light 

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

associated with stem cell transplant of eye cells 

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

comprises an ophthalmically effectiv 	aunt of one or more compounds selected from: 

quinones of Formula I-a: 

0 HO / 

i CH3  
m 

O 

Formula I-a 

and the h ....umone forms thereof, 

wherein' 

the b• d indicated by a dashed line is double or single; 

RI, fe, and R3  are independently of each other hydrogen, (CrC6) alkyl, or (CI-Cdalkoxy; 

and 

m is 0-I 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 I, for use as defined in said claim, wherein the formulation 

comprises an ophthalmically effective amount of one or more compounds selected from• 

quinones of Formula I-c: 

0 	HO 

CH3  

I 
0 

Formula I-c 

and the hydroquinone forms thereof, 

wherein: 

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

not both double within the same unit; and the firth 	proviso that at least one bond is a 

double bond; 

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

and m is 1 or an integer from 3-12 inclusi 	wherein each unit is the same or different; 

or any stereoisomer, mixture of stereo 	mers, hydrate or solvate thereof. 

4.  The formulation according to C 	m I, ibr use as defined in said claim, wherein the one 

or more compounds are set-. -. from the group consisting of: 

2-(3-hydroxy-3,7-dimeth 	ct-6-en- 1 -yI)-3,5,6-trimethylcyclohexa-2,5-diene- I ,4-dione: 

2-(3-hydroxy-3,7-dim-,  .yloct-6-en-l-y1)-5,6-dimethoxy-3-methylcyclohexa-2,5-diene- 

1,4-dione; 

2-(3-hydroxy-3 	1-trimethyldodec-6-en- I -y1)-3,5,6-trimethylcyclohexa-2,5-diene-1.4-

dione; 

2-(3-hydr 	y-3,7,1 1 -trimethyl dodeca-6,1 0-dien- 1 -y1)-3,5,6-trim ethylcyclohexa-2,5-

diene- 4-dione; 

2- 	ydroxy-3,7,1 1 -trimethyl dod ec-6-en- 1 -yI)-5,6-dimethoxy-3-m eth yl cyclohexa-2,5-

ene-1,4-dione; 

2-(3-hydroxy-3,7,1 I -trirnethyldodeca-6,10-dies- I -y1)-5,6-dimethoxy-3-methylcyclohexa- 

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



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

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

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

dimethyleyclohexa-2,5-dierie-1,4-dione; 

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

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

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

dimethoxy-3-methylcyclohexa-2,5-d i ene-1,4-dione; 

5-(3-hydroxy-3,7,11,15,19,23-bexamethyltetracosa-6,10,14,18,22-p 	taen- I -y1)-2,3-

dimethoxycyclohexa-2,5-diete-1,4-dione; 

2-(3-hydroxy-3,7,11,15,19,23,27,31,35-nonam ethythexatriaco 	-6,10,14,18,22,26,30,34-

octaert-l-y1)-3,5,6-trim ethylcyclohexa-2,5-d i ene-1,4-dione 

2-(3-hydroxy-3,7,11,15,19,23,27,31,35-nonamethylhex 	aconta-6,10-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-nonarneth 	•exatri aconta-6,10,14,18,22,26,30,34-

octaen-l-y1)-5,6-dimethoxy-3-methyl cycl oh ex • ...,5-diene-1,4-dione; 

2-(3-hydroxy-3,7,11,15,19,23,27,31,35-non • • ethylhexatriaconta-6,10-dien-l-y1)-5,6- 

dimethoxy-3-methylcyclohexa-2,5-diene 	.4-dione; 

5-(3-hydroxy-3,7,11,15,19,23,27,31,3 - nonamethylhexatriaconta-6,10,14,18,22,26,30,34- 

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

and the hydroquinone forms th - ...f; 

or any stereoisomer, mixture i• f sterceNaisomers, hydrate or solvate thereof. 

5. The formulation acco 	mg to Claim 1, for use as defined in said claim, wherein the one 

or more compound 	.e selected from the group consisting of 

2-(3-hydroxy-3, 	dim ethyloct-6-en-l-y1)-3,5,6-trim etbylcyclohexa-2,5-diene-1,4-dione; 

and 

2-(3-h • • y-3,7,11-trimetbyldodeca-6,10-dien- 1 -y1)-3,5,6-trimethylcyclohexa-2,5- 

diene- 	dione; 

or 	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, addition 	v 

comprising a pharmaceutically or ophthalmically acceptable vehicle. 

8. Use of a compound of Formula i as defined in claim 1, Formula I-a as de 	ed in claim 2, 

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

hydroquinone forms thereof, or any stereoisomer, mixture of stereoi 	mers, hydrate or 

solvate thereof, in the manufacture of a medicament for prevent' 	reducing, 

ameliorating or treating an ophthalmic disorder, or for stoppi 	the progression of, or 

reversing, the loss of vision in a patient; wherein the ophth mic disorder is associated 

with a disorder selected from the group consisting of an 	herited mitochondria] disease; 

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

Chronic Progressive External Ophthalmoplegia (.• • E0); Spinocerebellar ataxia (SCA); 

Leigh's Syndrome; Friedreich's ataxia (FRD 	itochondrial Myopathy, 

Encephalopathy, Lactacidosis, and Stroke 1 	'LAS); Myoclonic Epilepsy with Ragged 

Red Fibers (MERRF); Kearns-Sayre S , • . .. e (KSS); an overlap syndrome; Co-Enzyme 

Q10 (CoQ10) Deficiency; Complex 	i eficieney; Complex II deficiency, Complex III 

deficiency; Complex 1V deficien 	; Complex V deficiency; a neurodegenerative disease; 

Parkinson's disease; Alzheim 	disease; Amyotrophic Lateral Sclerosis (ALS); a motor 

neuron disease; Huntingto '• Disease; an age-associated disease; glaucoma; a disorder of 

the outer retina; macul • 	egeneration; age related macular degeneration; juvenile 

macular degeneratio , diabetic retinopathy; Progressive Supranuclear Palsy (PSP); a 

Parkinson-like di 	e; Chacot-Marie-Tooth Disease; a Mucopolysaccharidosis; 

Adrenoleukod;  trophy, Niemann-Pick disease; Krabbe's disease; Pelizaeus-Merzbacher 

disease; an 	'rogressive Encephalopathy, Edema, Hypsarrhythmia and Optic Atrophy 

(PEHO or 

wh 	in the ophthalmic disorder is associated with a trauma selected from the group 

• sisting 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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induced iatrogenic retinopathy, damage associated with a corneal transplant, and damag 

associated with stem cell transplant of eye cells. 

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

formulation is administered orally. 

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

formulation is administered topically. 

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

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

or intraocularly. 

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

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

consisting of an inherited mitochondrial di 	se; Leber's Hereditary Optic Neumpathy 

(LHON); Dominant Optic Atrophy (D 	); Chronic Progressive External 

Ophthahnoplegia (CPEO); Spinocer,. eller ataxia (SCA); Leigh's Syndrome; Friedreich's 

ataxia (FRDA); Mitochondria" M 	pathy, Encephalopathy, Lactacidosis, and Stroke 

(MELAS); Myoclonic Epileps with Ragged Red Fibers (MERRF); Kearns-Sayre 

Syndrome (1CSS); an overl; 	syndrome; Co-Enzyme Q10 (CoQI 0) Deficiency; Complex 

I deficiency; Complex I . eficiency; Complex III deficiency; Complex IV deficiency; and 

Complex V deficien 

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

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

eonsistin: 'if Leber's Hereditary Optic Neuropathy (LHON); Dominant Optic Atrophy 

(DOA , and Chronic Progressive External Ophthalmoplegia (CPEO). 

14.  e 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); Mitochondria' Myopathy, Encephalopathy, 
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Lactacidosis, and Stroke (MELAS); Myoclonic Epilepsy with. Ragged Red Fibers 

(MERRF); Leigh's syndrome; Kearns-Sayre Syndrome (1CSS); 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 gro 

consisting of a neurodegenerative disease; Parkinson's disease; Alzheimer's dis 	se; 

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

age-associated disease; glaucoma; a disorder of the outer retina: macu . 4 egeneration; 

age related macular degeneration; and juvenile macular degeneratio 

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

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

consisting of diabetic retinopathy; Progressive Supranu 	Palsy (PSP); a Parkinson-like 

disease; Chacot-Marie-Tooth Disease; a Mucopol 	haridosis; Adrenoleukodystrophy; 

Niemann-Pick disease; Krabbe's disease; Peliz: 	--Merzbacher disease; and Progressive 

Encephalopathy, Edema, Hypsarrhythmia an4 • 4tie Atrophy (PEHO). 

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

wherein the ophthalmic disorder is 	.ociated with a trauma selected from the group 

consisting of retinal iseheinia. 	cute retinopathy associated with trauma a post- 

surgical complication , dama 	associated with laser therapy including photodynamic 

therapy (PDT), traumatic 	tic neuropathy (TON), damage associated with surgical light 

induced iatrogenic 	• .pathy, damage associated with a corneal transplant , and damage 

associated with st,4 	cell transplant of eye cells. 

18. A eompoun 	the formula: 

0 
ii 	HO 

/ R I 
% 	

CH3

O 
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or the hydroquinone form thereof, 

wherein: 

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

R', R2, and R3  are independently of each other hydrogen, (Ci-C6) alkyl, or (C1-C6) .Jil oxy 

and 

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

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

non-crystalline form, hydrate or solvate thereof; 

with the proviso that the compound is not 2-R6E,10E,14E,18E,.22 	6E,30E,34E)-3- 

hydroxy-3,7,11,15,19,23,27,31,35,39-decamethy1-6,10,14,18,2 	6,30,34,38- 

tetracontanonaen-l-y1J-5,6-dimethoxy-3-methyl-2,5-cycloh 	adiene-1,4-dione, 243- 

hydroxy-3,7,11,15,19,23,27-heptameth y1-6,10,14,18,22, 	-octacosahexaeny1)-5,6- 

dimethoxy-3-methyl-p-benzoquinone or an isotopolo 	thereof 2-(3-hydroxy-3,7-

dimethyloct-6-en-l-y1)-3,5,6-trimethYlcyclohexa-2 4-di ene-1,4-dione, 5-(3-hydroxy- 

19. 

3,7,11-trim ethyldodeca-6,10-dien-l-y1)-2,3- e i. 	, ylcyclohexa-2,5-diene-1,4-dione, or 

the corresponding hydroquinone forms th - -, 

A compound having a formula selectee 	en the group consisting of: 

0 	1 t 

CH3  

, 

HO 
R3  

CH3  
li 	 4, 

R2  
1 
0 

and tl 	hydroquinone forms thereof, 

w 	n: 

e 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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R I , R2, and R3  are independently of each other hydrogen, (C1-C6) allcyl, or (C1-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, prodrug, metabolite, salt, crystalline or 

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 . 

22.  A compound selected from the group consisting of: 

2-(3-hydroxy-3,7-dimethyloct-6-en-l-y1)-5,6-dimethoxy- 	ethylcyclohexa-2,5-diene 

I,4-dione; 

2-(3-hydroxy-3,7,11-trimethyldodeca-6,10-lien-l-y -3,5,6-trimethylcyclohexa-2,5-

dkne-1,4-dione; 

2-(3-hydroxy-3,7,11-trimethyldodec-6-en-l-y -3,5,6-trimethylcycl oh exa-2,5-di ene-1,,  

dione; 

2-(3-hydroxy-3,7,11-trimethyldodeca-6 	0-dien-1-yl)-5,6-dimethoxy-3-methylcyclohe 

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

2-(3-hydroxy-3,7,1 I -trim ethyldo 	-6-en-1-y1)-5,6-dimethoxy-3-methylcyclohexa-2,5 

diene-1,4-dione; 

2-(3-hydroxy-3,7,11,I5- 	ethylhexadeca-6,10,14-trien-l-y1)-5,6-dimethoxy-3- 

methylcyclohexa-2,5-d 	e-1,4-dione; 

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

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

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

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

2,3-die 	y1-5-(3-hydroxy-3,7,11,15-tetramethylhexadeca-6.10,14-trien-l-y1)-6- 

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

3-hydroxy-3,7,11,15-tetrarnethylhexadeca-6,10,14-trien-l-y1)-5,6-diisopropy1-3-

methylcyclohexa-2,5-diene-1,4-dione; 
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5-(3-hydnoxy-3,7,11,15,19,23-hexarnethyltetracosa-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-hex am ethyltetracosa-6,10,14,18,22-pen taen- 1 -y1)-5 

dimethoxy-3-methylcyclohexa-2,5-diene-1,4-dione; 

2-(3-hydroxy-3,7,11,I 5,19,23-hexam ethyl tetracos-6-en-l-y1)-5,6-dimethox 	- 

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

2-(3-hydroxy-3,7,11,15,19,23-hexam ethyltetracosa-6,10,14,18,22- . 	. -: -. 	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, 	-pentaen-l-y1)-2,3-

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

2-(3-hydroxy-3,7,11,15,19,23,27,31,35-nonamethylhe i pi.. . 	• nta-6,10,14, I 8,22,26,30,34-

octaen-l-y1)-3,5,6-trimethylcyclohexa-2,5-diene-1, ' . .ne; 

2-(3-hydroxy-3,7,11,15,19,23,27,31,35-nonamethy 	exatriaconta-6, 10,14,18,22,26,30,34- 

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

5-(3-hydroxy-3,7,11,15,19,23,27,31,35-non 	ethylhexatriaconta-6,10,14,18,22,26,30,34- 

octaen-l-y1)-2,3-climethoxycyclohexa-2,5 	iene-I,4-dione; 

2-(3-hydroxy-3,7,11,15,19,23,27,31,3 	onarnethylhexatriaconta-6,10-dien-I -y1)-5,6- 

dimethoxy-3-methylcyclohexa-2,5- 	ene-1,4-dione; 

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

trimethylcyclohexa-2,5-dien 	,4-dione; 

2-(3-hydroxy-3,7,11,15-t 	amethylhexadec-14-en-l-y1)-3,5,6-trimethylcyclohexa-2,5-

diene-1,4-dione; 

2-(3-hydroxy-3,7,1 	5-tetranethylhexadec-15-en-l-y1)-3,5,6-trimethylcyclohexa-2,5- 

diene-1,4-dione• 

and the hy. ..uinone forms thereof; 

or any ste 	'isomer, mixture of stereoisomers, prodrug, metabolite, salt, crystalline form, 

non- 	=lline form, hydrate or solvate thereof. 

23. e 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-l-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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