
6.94-Q 994), Molecular Vision 18:4-9^1 (2012)). Reducing or oliminat4ag aldchyd-es-sfaetrid-— 

thus ameliorate the symptoms and slow the progression of these pathological conditions. / 

MDA, HNE and other toxic aldehydes are generated by a myriad of metabolic / 

mechanisms involving: fatty alcohols, sphingolipids, glycolipids, phytol, fatty acids, / 

5 arachidonic acid metabolism (Rizzo (2007)), polyamine metabolism (Wood et al. (2006)), 

lipid peroxidation, oxidative metabolism (Buddi et al. (2002), Zhou et al. (2005 )Y and 

glucose metabolism (Pozzi et al. (2009)). Aldehydes can cross link with primary amino 

groups and other chemical moieties on proteins, phospholipids, carbohydrates, and DNA, 

leading in many cases to toxic consequences, such as mutagenesis and carcinogenesis 

10 (Marnett (2002)). MDA is associated with diseased corneas, keratocemus, bullous and other 

keratopathy, and Fuch's endothelial dystrophy corneas (Buddi et m. (2002)). Also, skin 

disorders, e.g., Sjogren-Larsson Syndrome, are likely connecte<a with the accumulation of 

fatty aldehydes such as octadecanal and hexadecanal (Rizzo/et al. (2010)). Further, increased 

lipid peroxidation and resultant aldehyde generation are associated with the toxic effects of 

15 blister agents (Sciuto et al. (2004) and Pal et al. (2009^). 

There has been no suggestion in the art for treating the various conditions associated 

with toxic aldehydes by the administration of small molecule therapeutics acting as a 

scavenger for aldehydes, such as MDA and/or HNE. Thus, there is a need for treating, 

preventing, and/or reducing a risk of a disease or disorder in which aldehyde toxicity is 

20 implicated in the pathogenesis. The present invention addresses such a need. 

/ SUMMARY 

The present disclosure4elates to a method of treating, preventing, and/or reducing a 

risk of a disease, disorder,px condition in which aldehyde toxicity is implicated in the 

25 pathogenesis, by administering a compound (e.g., a primary amine compound) described 

herein. The present disclosure also relates to the use of a compound (e.g., a primary amine 

compound) described herein in the manufacture of a medicament for the treatment, 

prevention, and/or reduction of a risk of a disease, disorder, or condition in which aldehyde 

toxicity is implicated in the pathogenesis, or the use of a compound (e.g., a primary amine 

30 compound) described herein in treating, preventing, and/or reducing a risk of a disease, 

disorder, or condition in which aldehyde toxicity is implicated in the pathogenesis. 

/ In one aspect of the present disclosure, there is provided a use of a compound 

cfamprir.ing n primayy-a4minn in or 

' "2"-



10 

red-aeia-g-a-risk of a disease, feef^efreeedjfemT-or cosmetic lndicatioiriTrwiTn±-aMehyd,e~ 

toxicity is implicated in a subject in need thereof, provided that the disease, disorder, or 

condition is not macular degeneration or Stargardt disease. 

In another aspect of the present disclosure, there is provided a use of < 

comprising a primary amine in the manufacture of a medicament for treating. ;, or 

reducing a risk of a disease, disorder, condition, or cosmetic indication assoc: 

aldehyde toxicity, provided that the disease, disorder, or condition is not majz 

degeneration or Stargardt disease. 

In a further aspect of the present disclosure, there i: i use of an amine 

compound in the manufacture of a medicament for treating g, or reducing a risk of 

a disease, disorder, or condition in which aldehyde toxicit) ted in a subject in need 

thereof, wherein the amine compound is selected from they isting of: 

,OH / \ .OH 

J") r\ 



"N' 
75FT 

,NH, 

OH 

H,N. 
0 

^OH 

CI OH 

Ck / ̂  „NH, 

N—0 OH 

H,N 

, and 

or a pharmapeutically acceptable salt thereof, and wherein the disease, disorder, or condition 

is selected from the group consisting of: 

tin ocular disorder selected from the group consisting of dry eye syndrome, cataracts, 

kerrftoconus, bullous and other keratopathy, Fuch's endothelial dystrophy, allergic 

^fiittetivife^oeular cjeatri-eia 1 pemhealing arid 

-2b­
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other corneal healing conditions associated with tear lipid degradation or la primal gland 

dysfunction, uveitis, scleritis, ocular Stevens Johnson Syndrome, and ocular rosacea, 

a skin disease, disorder, or condition selected from the group consisting of psoriasis, 

topical (discoid) lupus, contact dermatitis, atopic dermatitis, allergic dermatitis, nwnation 

dermatitis, acne vulgaris, Sjogren-Larsson Syndrome and other ichthyosis, and/a cosmetic 

indication selected from the group consisting of solar elastosis/wrinkles, skin tone 

firmness,puffiness, eczema, smoke or irritant induced skin changes, dermal incision, and a 

skin condition associated with burn or wound, 

a condition associated with the toxic effects of blister agents or burns from alkali 

agents, and 

an autoimmune, immune-mediated, inflammatory, cardiovascular, or neurological 

disease, diabetes, metabolic syndrome, and a fibpertic disease. 

In another aspect of the present disclosure, there is provided a use of an amine 

compound in the manufacture of a medicamdnt for treating, preventing, or reducing a risk of 

a disease, disorder, or condition associajm with aldehyde toxicity, wherein the amine 

compound is selected from the groin/consisting of: 

\ .OH ,OH 

,NH2 

~N' 

CI 

.NH, 

.OH 

1 | 

N F 
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or a pharmaceutically acceptable salt thereof, and wherein the disease, disorder, or condition 

is selected from the group consisting of: / 

an ocular disorder selected from the group consisting of dry eye syndrome^^cftaracts, 

keratoconus, bullous and other keratopathy, Fuch's endothelial dystrophy, alkjfgic 

conjunctivitis, ocular cicatricial pemphigoid, conditions associated witlvPRK healing and 

other corneal healing, conditions associated with tear lipid degradation or lacrimal gland 

dysfunction, uveitis, scleritis, ocular Stevens Johnson Syndropfe, and ocular rosacea, 

a skin disease, disorder, or condition selected frojrfthe group consisting of psoriasis, 

topical (discoid) lupus, contact dermatitis, atopic dpdriatitis, allergic dermatitis, radiation 

dermatitis, acne vulgaris, Sjogren-Larsson SWfrome and other ichthyosis, and a cosmetic 

indication selected from the group consisting of solar elastosis/wrinkles, skin tone firmness, 

puffiness, eczema, smoke or irritanHnduced skin changes, dermal incision, and a skin 

condition associated with burjKor wound, 

a condition asso^kfted with the toxic effects of blister agents or burns from alkali 

agents, and 

an autoimmune, immune-mediated, inflammatory, cardiovascular, or neurological 

disease^diabetes, metabolic syndrome, and a fibrotic disease. 

In one embodiment, a disease, disorder, or condition in which aldehyde toxicity is 

n»wnpr.i>-. is-aj3-^£ajla£^£a^£_di<iorrler, or condition,, including, but not 



694 (1994), Molecular Vision 18: 194 (2012)). Reducing or eliminating aldehydes should 

thus ameliorate the symptoms and slow the progression of these pathological conditions. 

MDA, HNE and other toxic aldehydes are generated by a myriad of metabolic 

5 mechanisms involving: fatty alcohols, sphingolipids, glycolipids, phytol, fatty acids, 

arachidonic acid metabolism (Rizzo (2007)), polyamine metabolism (Wood et al. (2006)), 

lipid peroxidation, oxidative metabolism (Buddi et al. (2002), Zhou et al. (2005)), and 

glucose metabolism (Pozzi et al. (2009)). Aldehydes can cross link with primary amino 

groups and other chemical moieties on proteins, phospholipids, carbohydrates, and DNA, 

10 leading in many cases to toxic consequences, such as mutagenesis and carcinogenesis 

(Marnett (2002)). MDA is associated with diseased corneas, keratoconus, bullous and other 

keratopathy, and Fuch's endothelial dystrophy corneas (Buddi et al. (2002)). Also, skin 

disorders, e.g., Sjogren-Larsson Syndrome, are likely connected with the accumulation of 

fatty aldehydes such as octadecanal and hexadecanal (Rizzo et al. (2010)). Further, increased 

15 lipid peroxidation and resultant aldehyde generation are associated with the toxic effects of 

blister agents (Sciuto et al. (2004) and Pal et al. (2009)). 

There has been no suggestion in the art for treating the various conditions associated 

with toxic aldehydes by the administration of small molecule therapeutics acting as a 

scavenger for aldehydes, such as MDA and/or HNE. Thus, there is a need for treating, 

20 preventing, and/or reducing a risk of a disease or disorder in which aldehyde toxicity is 

implicated in the pathogenesis. The present invention addresses such a need. 

SUMMARY 

The present disclosure relates to a method of treating, preventing, and/or reducing a 

25 risk of a disease, disorder, or condition in which aldehyde toxicity is implicated in the 

pathogenesis, by administering a compound {e.g., a primary amine compound) described 

herein. The present disclosure also relates to the use of a compound (e.g., a primary amine 

compound) described herein in the manufacture of a medicament for the treatment, 

prevention, and/or reduction of a risk of a disease, disorder, or condition in which aldehyde 

30 toxicity is implicated in the pathogenesis, or the use of a compound (e.g., a primary amine 

compound) described herein in treating, preventing, and/or reducing a risk of a disease, 

disorder, or condition in which aldehyde toxicity is implicated in the pathogenesis. 

2 



In one aspect of the present disclosure, there is provided a use of a compound 

comprising a primary amine in the manufacture of a medicament for treating, preventing, or 

reducing a risk of a disease, disorder, condition, or cosmetic indication associated with 

aldehyde toxicity, provided that the disease, disorder, or condition is not macular 

5 degeneration or Stargardt disease, wherein the primary amine compound is a compound of 

formula (I): 

or a pharmaceutically acceptable salt thereof, wherein: 

X, Y, and Z are each independently N, CH, or C with the -NH2 attached, provided that 

10 at least one of X, Z and Y is N; 

p is 0, 1,2, or 3; 

each RB is independently halogen, hydroxyl, carbamoyl, amino, or unsubstituted or 

substituted aryl; 

15 Qa is C1-C6 straight chain alkyl; and 

Ra is unsubstituted or substituted Ci-Cg straight chain or C3-C8 branched alkyl. 

In one embodiment, a disease, disorder, or condition in which aldehyde toxicity is 

implicated in the pathogenesis is an ocular disease, disorder, or condition, including, but not 

2a 



CLAIMS 

5 1 v < -wv pound comprising a primary amine in the manufacture of a medicament for treating; 

preventing, or reducing a risk of a disease, disorder, condition, or cosmetic indication in whioh-ektekyde 

•21. Use of a compound comprising a primary amine in the manufacture of a medicament for treating, 

preventing, or reducing a risk of a disease, disorder, condition, or cosmetic indication associated with 

aldehyde toxicity, provided that the disease, disorder, or condition is not macular degeneration or 

Stargardt disease, wherein the primary amine compound is a compound of formula (I): 

or a pharmaceutically acceptable salt thereof, wherein: 

X, Y, and Z are each independently N, CH, or C with the -NH? attached, provided, that at least one 

of X, Z and Y isN; 

p is (X L 2, or 3; 

each Rg is independently halogen, hydroxy!, carbamoyl amino, or unsubstituted or substituted 

aryl; 

Qa is Cr-Cs straight chain alkyl; and 

PL is unsubstituted or substituted CJ-CR straight chain or CVCg branched alkyl. 

2. The use according to claim 1, wherein X is CH; Z is N and Y is CfNH?). 

3, The use according to any one of claims 1 to 2, wherein p is L 

4. The use according to any one of claims 1 to 3, wherein R A is 

Qa 

OH 
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5 . The use according to any one of claims 1 to 4, wherein RR is halogen., hydroxyh carbamoyl, 

amino, or aryl. 

6 . The use according to any one of claims 1 to 5, wherein RR is halogen. 

7. The use according to claim 6, wherein RR is Ch 

8. The use according to claim 1, wherein the compound is 

or a pharmaceutical^ acceptable salt thereof 

39. The use according to any one of claims 1 ep£to 8, wherein the disease, disorder, or condition is 

an ocular disorder, provided that the ocular disorder is not macular degeneration or Stargardt disease. 

-440. The use according to claim 3-9, wherein the ocular disorder is selected from the group consisting 

of dry eye syndrome, cataracts, keratoconus, bullous and other keratopathy, Fuch's endothelial dystrophy, 

allergic conjunctivitis, ocular cicatricial pemphigoid, conditions associated with PRK healing and other 

corneal healing, conditions associated with tear lipid degradation or lacrimal gland dysfunction, uveitis, 

scleritis, ocular Stevens Johnson Syndrome, and ocular rosacea. 

£1L The use according to claim-440, wherein the ocular disorder is dry eye syndrome. 

€12. The use according to claim410, wherein the ocular disorder is a condition associated with PRK 

healing and other corneal healing. 

713. The use according to claim*410, wherein the ocular disorder is selected from the group consisting 

of uveitis, scleritis, ocular Stevens Johnson Syndrome, and ocular rosacea. 

&14. The use according to claim ?13, wherein the ocular disorder is ocular rosacea or uveitis. 
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9-15. The use according to claim-440, wherein the ocular disorder is selected from the group consisting 

of keratoconus, cataracts, bullous and other keratopathy, Fuchs' endothelial dystrophy, ocular cicatricial 

pemphigoid, and allergic conjunctivitis. 

16, The use according to claim 10, wherein the ocular disorder is allergic conjunctivitis, 

4-017. The use according to any one of claims 1 to 8, wherein the disease, disorder, or condition is a 

skin disease, disorder, or condition selected from the group consisting of psoriasis, topical (discoid) lupus, 



contact dermatitis, atopic dermatitis, allergic dermatitis, radiation dermatitis, acne vulgaris, Sjogren-

Larsson Syndrome and other ichthyosis, and the cosmetic indication is selected from the group consisting 

of solar elastosis/wrinkles, skin tone firmness, puffmess, eczema, smoke or irritant induced skin changes, 

dermal incision, and a skin condition associated with burn or wound. 

4418. The use according to claim 4017, wherein the skin disease, disorder, or condition is selected from 

the group consisting of psoriasis, scleroderma, topical (discoid) lupus, contact dermatitis, atopic 

dermatitis, allergic dermatitis, radiation dermatitis, acne vulgaris, and Sjogren-Larsson Syndrome and 

other ichthyosis. 

4349. The use according to claim 4417, wherein the skin disease, disorder, or condition is contact 

dermatitis, atopic dermatitis, allergic dermatitis, or radiation dermatitis. 

4320. The use according to claim 441 8, wherein the skin disease, disorder, or condition is Sjogren-

Larsson Syndrome. 

4421. The use according to claim 40.17, wherein the cosmetic indication is selected from the group 

consisting of solar elastosis/wrinkles, skin tone firmness, puffmess, eczema, smoke or irritant induced 

skin changes, dermal incision, and a skin condition associated with burn or wound. 

45-22. The use according to any one of claims 1 eg-3-to 8, wherein the disease, disorder, or condition is a 

condition associated with the toxic effects of blister agents or burns from alkali agents. 

46-23. The use according to claim 4422, wherein the blister agent is sulfur mustard, nitrogen mustard, or 

phosgene oxime. 

4-724. The use according to claim 4422, wherein the alkali agent is lime, lye, ammonia, or a drain 

cleaner. 

4-825. The use according to any one of claims 1 eg-2-to 8, wherein the disease, disorder, or condition is 

an autoimmune, immune-mediated, inflammatory, cardiovascular, or neurological disease, or 

diabetes, metabolic syndrome, or a fibrotic disease. 
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4-9-26. The use according to claim M25, wherein the disease, disorder, or condition is selected from 

the group consisting of lupus, scleroderma, asthma, chronic obstructive pulmonary disease (COPD), 

rheumatoid arthritis, inflammatory bowel disease, sepsis, atherosclerosis, ischemic-reperfusion injury, 

Parkinson's disease, Alzheimer's disease, multiple sclerosis, and amyotrophic lateral sclerosis. 

2-027. The use according to claim 4-S26, wherein the fibrotic disease is a renal, hepatic, pulmonary, 

or cardiac fibrosis. 

2rln 

compound of formula (I): 

or a pharmacautically acceptable salt thereof, wherein: 

compound of formula (I): 

89 



(RB)P 

or a pharmaceutically acceptable salt thereof, wherein: 

X is CH; Z is N and Y is C(NH2), provided that at least one of X, Z and Y is N;y 

p is 0, 1, 2, or 3; 

each RB is independently halogen, hydroxyl, carbamoyl, amino, or unsub^fituted or substituted 

aryl; 

Qa 
Q3 

HO * V Y* 
RA is OH , O , O , or 

Qa is CrC6 straight chain alkyl; and 

Ra is unsubstituted or substituted CrC8 straight chain gj/C3-C8 branched alkyl. 

24. The use according to any one of claims 21 to 23ywherein p is 1. 
Qa 

Qa 

25. The use according to any one of claims 21 to 23, wherein RA is OH 

26. The use according to any one of claims 21 to 23, wherein RB is halogen, hydroxyl, carbamoyl, 

amino, or aryl. 
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27. The use according to claim 26, wherein RB is halogen. 

28. The use according to claim 27, wherein RB is chlorine. 

29. The se according to any one of claims 21 to 23, wherein the compound is 

CK ^ ^ /NH2 

OH 

(9), 

or a pharmaceutical^ acceptable salt thereof. 

30. The use according to any one of claims 1 to 20, wherein the pj^mary amine compound is a 

compound of formula (II): 

X02H 

(ii), RB2 ^Bj 

or a pharmaceutical^ acceptable salt thereof, whereii 

RBI IS unsubstituted or substituted CrC8 straight chain or C3-C8 branched alkyl, C2-C8 straight 

chain or C3-C8 branched alkenyl, CrC6 alkoxwC3-C7 cycloalkyl, CrC6 alkyl-C3-C7 cycloalkyl, hydroxyl, 

CrC6 alkylphenoxy, phenyl, or substituted unenyl; 

RB2 is H, unsubstituted or substituted CrC6 straight chain or C3-C6 branched alkyl, phenyl, or 

substituted phenyl; and 

RB3 is H, unsubstituted or substituted CrC6 straight chain or branched C3-C6 alkyl, or carboxyl. 

31. The use according tof claim 30, wherein the compound is selected from the group consisting 

of: 

3-aminomethyl-5-meth^lhexanoic acid, 3-aminomethyl-5-methylheptanoic acid, 3-aminomethyl-5-

methyl-octanoic acM; 3-aminomethyl-5-methyl-nonanoic acid, 3-aminomethyl-5-methyl-decanoic acid, 

3-aminomethyl-5^methyl-undecanoic acid, 3-aminomethyl-5-methyl-dodecanoic acid, 3-aminomethyl-5-

methyl-tridecanoic acid, 3-aminomethyl-5-cyclopropyl-hexanoic acid, 3-aminomethyl- 5 -cyclobutyl-

hexanoic apod, 3-aminomethyl-5-cyclopentyl-hexanoic acid, 3-aminomethyl-5-cyclohexyl-hexanoic acid, 

/ 
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aminomethyl-5-trifluoromethyl-hexanoic acid, 3-aminomethyl-5-phenyl-hexanoic acid, 3-
aminomethyl-5-(2-chlorophenyl)-hexanoic acid, 3-aminomethyl-5-(3-chlorophenyl)-hexanorc 
acid, 3-aminomethyl-5-(4-chlorophenyl)-hexanoic acid, 3-aminomethyl-5-(2-
methoxyphenyl)-hexanoic acid, 3-aminomethyl-5-(3-methoxyphenyl)-hexanoic acid, J-

5 aminomethyl-5-(4-methoxyphenyl)-hexanoic acid, 3-aminomethyl-5-benzyl-hexammc acid, 

(S)-3-aminomethyl-5-methylhexanoic acid, (R)-3-aminomethyl-5-methylhexanofc acid, 

(3R,4S)-3-aminomethyl-4,5-dimethyl-hexanoic acid, 3-aminomethyl-4,5-dimethyl-hexanoic 

acid, (3R,4S)-3-aminomethyl-4,5-dimethyl-hexanoic acid MP; (3 S,4S)-3-aminomethyl-4.5-

dimethyl-hexanoic acid, (3R,4R)-3-aminomethyl-4.5-dimethyl-hexanoi/acid MP; 3-

10 aminomethyl-4-isopropyl-hexanoic acid, 3-aminomethyl-4-isopropyKheptanoic acid, 3-

aminomethyl-4-isopropyl-octanoic acid, 3-aminQmethyl-4-isoproj4yl-nonanoic acid, 3-

aminomethyl-4-isopropyl-decanoic acid, 3-aminomethyl-4-phpyl-5-methyl-hexanoic acid, 

(3 S,5 S)-3 -aminomethyl-5-methoxy-hexanoic acid, (3S.5 S)yS-aminomethyl-5-ethoxy-

hexanoic acid, (3S,5S)-3-aminomethyl-5-propoxy-hexanoic acid, (3S,5S)-3-aminomethyl-5-

15 isopropoxy-hexanoic acid, (3S,5S)-3-aminomethyl-5^ert-butoxy-hexanoic acid, (3S,5S)-3-

aminomethyl-5-fluoromethoxy-hexanoic acid, (3S/5S)-3-aminomethyl-5-(2-fIuoro-ethoxy)-

hexanoic acid, (3S,5S)-3-aminomethyl-5-(3,3.3/trifluoro-propoxy)-hexanoic acid, (3S,5S)-3-

aminomethyl-5-phenoxy-hexanoic acid, (3SJ>S)-3-aminomethyl-5-(4-chloro-phenoxy)-

hexanoic acid, (3S,5S)-3-aminomethyl-5-^3-chloro-phenoxy)-hexanoic acid, (3S,5S)-3-

20 aminornethyl-5-(2-chloro-phenoxv)-haxanoic acid, (3S,5S)-3-aminomethyl-5-(4-fluoro-

phenoxy)-hexanoic acid, (3S,5S)-3-^minomethyl-5-(3-fluoro-phenoxy)-hexanoic acid, 

(3S,5S)-3-aminomethyl-5-(2-fluoro-phenoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5-(4-

methoxy-phenoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5-(3-methoxy-phenoxy)-hexanoic 

acid, (3S,5S)-3-aminometh/l-5-(2-methoxy-phenoxy)-hexanoic acid, (3S,5S)-3-

25 aminomethyl-5-(4-nitro-p'henoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5-(3-nitro-

phenoxy)-hexanoic add, (3S,5S)-3-aminomethyl-5-(2-nitro-phenoxy)-hexanoic acid, 

(3S,5S)-3-aminom&hyl-6-hydroxy-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyl-6-

methoxy-5-metHyl-hexanoic acid, (3S,5S)-3-aminomethyl-6-ethoxy-5-methy]-hexanoic acid, 

(3 S,5S)-3-ammomethyl-5-methyl-6-propoxy-hexanoic acid, (3S,5S)-3-aminomethyl-6-

30 isopropox^-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyl-6-tert-butoxy-5-methyl-
hexanoic acid, (3S,5S)-3-aminomethyl-6-fluoromethoxy-5-methyl-hexanoic acid, (3S,5S)-3-

amiriomethyl-6-(2-fluoro-ethoxy)-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyl-5-methyl-

6-(3,3,3-trifluoro-propoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5-methyl-6-phenoxy-
/ 
hexanoic acid, (3S,5S)-3-aminomethyl-6-(4-chloro-phenoxy)-5-methyl-hexanoic acid, 
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(3S,5S)-3-aminomethyl-6-(3-chloro-phenoxy)-5-methyl-hexanoic acid, (3S,5S)-3-
aminomethyl-6-(2-cMoro-phenoxy)-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyl-6-(4- / 

fluoro-phenoxy)-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyl-6-(3-fluoro-phenoxy)-5/ 

methyl-hexanoic acid, (3S,5S)-3-aminomethyI-6-(2-fluoro-phenoxy)-5-methyl-hexanoie acid 

5 (3S,5S)-3-aminomethyl-6-(4-methoxy-phenoxy)-5-methyl-hexanoic acid, (3S,5S)-3/ 

aminomethyl-6-(3-methoxy-phenoxy)-5-methyl-hexanoic acid, (3S,5S)-3-aminojnethyl-6-(2-

methoxy-phenoxy)-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyl-5-meth>4/6-(4-

trifluoromethyl-phenoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5-methv]/5-(3-

trifluoromethyl-phenoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5-metlfyl 6-(2-
10 trifluoromethyl-phenoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5-rrtethyl 6-(4-nitro-

phenoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5-methyl 6-(3-nnro-phenoxy)-hexanoic 

acid, (3S,5S)-3-aminomethyI-5-methyl 6-(2-nitro-phenoxy)-he/anoic acid, (3S,5S)-3-

aminomethyl-6-benzyloxy-5-methyl-hexanoic acid, (3S,5SV3-aminomethyl-7-hydroxy-5-

methyl-heptanoic acid, (3S,5S)-3-aminomethy]-7-metho/y-5-methyl-heptanoic acid, (3S,5S)-

15 3-aminomethyl-7-ethoxy-5-methyl-heptanoic acid, (3S,5S)-3-aminomethyl-5-methyl-7-
propoxy-heptanoic acid, (3S,5S)-3-aminomethyl-74sopropoxy-5-methyl-heptanoic acid, 
(3S,5S)-3-aminomethyl-7-tert-butoxy-5-methj44ieptanoic acid, (3S,5S)-3-aminomethyl-7-
fluoromelhoxy-5-methyl-heptanoic acid, (3Sf5S)-3-aminomethyl-7-(2-fluoro-ethoxy)-5-

methyl-heptanoic acid, (3S.5S)-3-aminoa{ethyl-5-methyi-7-(3,3,3-trifluoro-propoxy)-

20 heptanoic acid, (3S,5S)-3-aminomethyi-7-benzyloxy-5-methyl-heptanoic acid, (3S,5S)-3-

aminomethyl-5-methyl-7-phenoxy/neptanoic acid, (3S,5S)-3-aminomethyI-7-(4-chloro-

phenoxy)-5-methyl-heptanoic arad, (3S,5S)-3-aminomethyl-7-(3-chloro-phenoxy)-5-methyl-

heptanoic acid, (3S,5S)-3-annnomethyl-7-(2-chloro-phenoxy)-5-methyl-heptanoic acid, 

(3S,5S)-3-aminomethyl-744-fluoro-phenoxy)-5-methyl-heptanoic acid, (3S,5S)-3-

25 aminomethyl-7-(3-fluoTQ-phenoxy)-5-methyl-heptanoic acid, (3S,5S)-3-aminomethyl-7-(2-

fluoro-phenoxy)-5^methyl-heptanoic acid, (3S,5S)-3-aminomethyl-7-(4-methoxy-phenoxy)-

5-methyl-heptanoic acid, (3S,5S)-3-aminomethyl-7-(3-methoxy-phenoxy)-5-methyl-

heptanoic acio, (3S,5S)-3-aminomethyI-7-(2-methoxy-phenoxy)-5-methyl-heptanoic acid, 

(3S,5S)-3/aminomethyl-5-methyI-7-(4-trifluoromethyl-phenoxy)-heptanoic acid, (3S,5S)-3-

30 amino^Qethyl-5-methyl-7-(3-trifluoromethyI-phenoxy)-heptanoic acid, (3S,5S)-3-

armnomethyl-5-methyl-7-(2-trifluoromethyl-phenoxy)-heptanoic acid, (3S,5S)-3-

aminomethyl-5-methyl-7-(4-nitro-phenoxy)-heptanoic acid, (3S,5S)-3-aminomethyl-5-

methyl-7-(3-nitro-phenoxy)-heptanoic acid, (3S,5S)-3-aminomethyl-5-methyl-7-(2-nitro-

phenoxy)-heptanoic acid, (3S,5S)-3-aminomethyl-5-methyi-6-phenyl-hexanoic acid, (3S,5S)-
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3-aminomethyl-6-(4-chloro-phenyl)-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyI-6-(3-

chloro-phenyl)-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyl-6-(2-chloro-phenyl)-5-

methyl-hexanoic acid, (3S,5S)-3-aminomethyl-6-(4-methoxy-phenyl)-5-methyl-hexanoic / 

acid, (3S,5S)-3-aminomethyl-6-(3-methoxy-phenyl)-5-methyl-hexanoic acid, (3S,5S)-3/ 

5 aminomethyl-6-(2-methoxy-phenyl)-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyf-6-(4-

fluoro-phenyl)-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyl-6-(3-fluoro-phenyl)-5-

methyl-hexanoic acid, (3S,5S)-3-aminomethyl-6-(2-fluoro-phenyl)-5-methyl-bexanoic acid, 

(3S,5R)-3-aminomethyl-5-methyl-7-phenyl-heptanoic acid, (3S,5R)-3-aminomethyl-7-(4-

chloro-phenyl)-5-methyl-heptanoic acid, (3S,5R)-3-ammomethyl-7-(3-cj2loro-phenyl)-5-

10 methyl-heptanoic acid, (3S,5R)-3-aminomethyl-7-(2-chloro-phenyl)-54nethyl-heptanoic acid, 

(3S,5R)-3-aminomethyl-7-(4-methoxy-phenvl)-5-methyl-heptanoic/icid, (3S,5R)-3-

aminomethyI-7-(3-methoxy-phenyl)-5-methyl-heptanoic acid, (?S,5R)-3-aminomethyl-7-(2-

methoxy-phenyl)-5-methyl-heptanoic acid, (3S,5R)-3-amino?nethyl-7-(4-fluoro-phenyl)-5-

methyl-heptanoic acid, (3S,5R)-3-amin0methyl-7-(3-flu0E0-phenyl)-5-methyl-heptan0ic acid, 

15 (3S,5R)-3-aminomethyl-7-(2-fluoro-phenyl)-5-methyl?i4ptanoic acid, (3S,5R)-3-
aminoraethyl-5-methyl-oct-7-enoic acid, (3S,5R)-3^aminomethyl-5-methyl-non-8-enoic acid, 

(E)-(3S,5S)-3-aminomethyl-5-methyl-oct-6-enoij/acid, (Z)-(3S,5S)-3-aminomethyl-5-

methyl-oct-6-enoic acid, (Z)-(3S,5S)-3-aminamiethyl-5-methyl-non-6-enoic acid, (E)-

(3S,5S)-3-aminomethyl-5-methyl-non-6-enoic acid, (E)-(3S,5R)-3-aminomethyl-5-methyl-

20 non-7-enoic acid, (Z)-(3S,5R)-3-aminonfiethyl-5-methyl-non-7-enoic acid, (Z)-(3S,5R)-3-

aminomethyl-5-methyl-dec-7-enoic acid, (E)-(3S,5R)-3-aminomethyl-5-methyl-undec-7-

enoic acid, (3S,5S)-3-aminomethyi-5,6,6-trimethyl-heptanoic acid, (3S,5S)-3-aminomethyl-

5,6-dimethyl-heptanoic acid, (3S,5S)-3-aminomethyl-5-cyclopropyl-hexanoic acid, (3S,5S)-

3-aminomethyl-5-cyclobut;#hexanoic acid, (3S,5S)-3-aminomethyl-5-cyclopentyl-hexanoic 

25 acid, (3S,5S)-3-aminomathyl-5-cyclohexvl-hexanoic acid, (3S,5R)-3-aminomethyl-5-methyl-

heptanoic acid, (3S,5B0-3-aminomethyl-5-methyl-octanoic acid, (3S,5R)-3-aminomethyl-5-

methyl-nonanoic ajrtd, (3S,5R)-3-aminomethyl-5-methyl-decanoic acid, (3S,5R)-3-

aminomethyl-S^methyl-undecanoic acid, (3S,5R)-3-aminomethyl-5-methyl-dodecanoic acid, 

(3S,5R)-3-aijanomethyl-5,9-dimethyl-decanoic acid, (3S,5R)-3-aminomethyl-5,7-dimethyl-
30 octanoic acid, (3S,5R)-3-aminomethyl-5,8-dimethyl-nonanoic acid, (3S,5R)-3-aminomethyl-

6-cyclopropyl-5-methyl-hexanoic acid, (3S,5R)-3-aminomethyi-6-cyclobutyl-5-methyl-

hexanoic acid, (3S,5R)-3-aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid, (3S,5R)-3-

qminomethyl-6-cyclohexyl-5-methyl-hexanoic acid, (3S,5R)-3-aminomethyl-7-cyclopropyl-

5-methyl-heptanoic acid, (3S,5R)-3-aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid, 
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(3S,5R)-3-aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid, (3S,5R)-3-aminomethyl-7-cyclohexyl-5/ 

methyl-heptanoic acid, (3S,5R)-3-aminomethyl-8-cyclopropyl-5-methyl-octanoic acid, (3S,5R)-3- / 

aminomethyl-8 -cyclobutyl-5 -methyl-octanoic acid, (3S,5R)-3-aminomethyl-8-cyclopentyl-5-metlm-

octanoic acid, (3S,5R)-3-aminomethyl-8-cyclohexyl-5-methyl-octanoic acid, (3S,5S)-3-aminorafethyl-6-

fluoro-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyl-7-fluoro-5-methyl-heptanoic acid, (^S,5R)-3-

aminomethyl-8-fluoro-5-methyl-octanoic acid, (3S,5R)-3-aminomethyl-9-fluoro-5-methv^nonanoic acid, 

(3S,5S)-3-aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid, (3S,5R)-3-aminometityl-8,8,8-trifluoro-

5-methyl-octanoic acid, (3S,5R)-3-aminomethyl-5-methyl-8-phenyl-octanoic acid,i3S,5S)-3-

aminomethyl-5-methyl-6-phenyl-hexanoic acid, and (3S,5R)-3-aminomethyl-5-methyl-7-phenyl-

heptanoic acid, 
or a pharmaceutically acceptable salt thereof. 

32. The use according to claim 31, wherein the compound is/(S)-3-(aminomethyl)-5-

methylhexanoic acid or (R)-3-(aminomethyl)-5-methylhexanoie acid, or a pharmaceutically acceptable 

salt or racemic mixture thereof. 

33. The use according to any one of claims 1 to 20ywherein the primary amine compound is 

or a pharmaceutically acceptable salt tnereof. 

34. The use according to anyone of claims 1 to 20, wherein the primary amine compound is a 

compound of one of formula Mlla)-(IIIf): 

U 

OH (ID, 

C(Qb)2OH C(Qb)2OH 

C(Qb)2OH C(Qb)2OH 
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C(Qb)2OH 

NH2 

NH2 C(Qb)2OH 

(Rok 
(Illf), (Die), and 

or a pharmaceutically acceptable salt thereof, wherein: 

each Ro is independently halogen, CF2H, CF3, Rb2, ORbi, COORbi, CON (Kb 1)2, 

N(Rb2)2, NRbiCORbi, NRb)COORb2, NRblCON(Rbi)2, NR^SO^, S02Rb2, S(2^N(RbI)2, 

unsubstituted phenyl, or phenyl substituted with 1-3 substituents independently selected from 

F, CI, CF2H, CF3, ORbi, and Rb2, or two such substituents, together with ,t6e carbon atoms of 

the phenyl rings to which they are attached, form a five-or six-membered ring having a 
/ 

structure selected from / 
Rh Ri b1 

P * rr P * 0 * N v— ,1Xj FX1 O=O O=O v oA N * 
0 * \b1 , and 

M>1 

^b1 

10 Rbi' ~ , wherein denotes the positions of the carbon atoms to which the 

substituents are attached on the phenyl ringer 

alternatively, when attached to adjacent atoms, any two Ro, together with the atoms to 

which they are attached, form a five- or six-membered ring having a structure selected from 
Rb1 Rb1 

Rt 

Rb1 

Rbi 

O * [- 0— * xJ, xi ? 0= 

(1 f% IN » s* °™0. 0>0. 
0 * 0 * 0 * 0 * 

N * N * 

Rbi Rbi and 

, v^Kerein denotes the positions of the atoms to which the two Ro are 

attached, or 

each Rbi is independently H, C1-C6 straight chain or C3-C6 branched alkyl, or C3-C6 

cycloalkyl; 

each Rb2 is independently Ci-Ce straight chain or C3-C6 branched alkyl, or C3-C6 

20 c^loalkyl; 

each Rb3 is independently H, C1-C6 straight chain or C3-C6 branched alkyl, or halogen; 
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each Qb is independently H, CrC6 straight chain or C3-C6 branched alkyl, or CrC6 straight < 

or C3-C6 branched alkyl substituted with 1-6 F, or 

both Qb? together with the carbon atom to which they are attached, form a C3-C6 carbocwie or a 

° >* 
saturated heterocycle selected from ^—/ and \—/ , wherein denotes the 

position of the carbon atom to which both Qb are attached, wherein the carbocycle or t\y£ heterocycle is 

optionally substituted with one or more Rb3; and 

n is 0,1, 2, or 3. 

35. The use according to claim 34, wherein the compound is selected i fom the group consisting 

of: 

.OH \ /OH 

and 

or a pharniafeeutically acceptable salt thereof. 

36. Xhe use according to claim 35, wherein the compound is 
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.OH 

NH2 CI 

or 

or a pharmaceutically acceptable salt thereof. 

VN 

37. The use according to any one of claims 1 to 20, wherein, the primary amine ^wnpound Is a 

compound of formula (IV): 

(T)q 

3 < 
-^-R' 

4}==\2 A' 

^C2 RC1 (IV), 

or a pharmaceutically acceptable salt thereof, wherein: 

A' and R', together with the two adjacent carbon atoms/o which they are attached, form a five™ 

membered heteroaryl ring containing one nitrogen atom and jwie oxygen atom, wherein the heteroaryl 

ring is substituted with Rc\ wherein "1", "2", "3", "4", 'y, and "6" denote the points of attachment of 

o-^A3 

N >4 

is the heteroaryl ring to the phenyl ring, provided/mat when the heteroaryl ring is NH2 ? then RCi 

, then RCi is C(QC)20H, RC2 is absent, and Rc'/s absent, and that when the heteroaryl ring is 

absent, RC2 is NH2, and Rc' is absent; 

RCi is C(QC)2OH, O/RCI is absent when A' and R', together with the two adjacent carbon atoms 
1, 

2 < 

to which they are attached, form 
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RC2 is NH2, or RC2 is absent when A' and R\ together with the two adjacent carbon atoms to 

o-^\3 
I >4 N^/ 

which they are attached, form NH2 ; 

each Qc is independently CrC6 alkyl or C3-C6 cycloalkyl, or two Qc, together witif the carbon 

atom to which they are attached, form a C3-C6 carbocyclic ring or a saturated heterocycle selected from 

/ 
D 
V and , wherein denotes the portion of the carbon atom 

to which the two Qc are attached; 

Rc? is C1-C10 alkyl, CrCi0 alkyl substituted with C3-C6 cycloalk^ C3-C6 cycloalkyl, aryl, aryl 

substituted with CrC6 alkyl, or Ci-C6 alkoxy, or Rc' is absent when yy and R\ together with the two 

Hj 

M °~ 

-Qc 

adjacent carbon atoms to which they are attached, form / or NH2 ; 

q is 0, 1, or 2, provided that when Rc' is phenyl, q is not 0; and 

each T is Independently halogen, CpCio ajfyl, CrCi0 alkyl substituted with C3-C6 cycloalkyl, C3-

C6 cycloalkyl, or cyano. 

38. The use according to claim 37, wHerein the compound Is a compound of formula (IVa): 

(Tl)q1 

OA 
H2N y— OH 

Qc (IVa), 

or a pharmaceutically acceptable salt thereof, wherein: 

A and R, together with the two adjacent carbon atoms to which they are attached, form a five-

membered heteroaryl ring containing one nitrogen atom and one oxygen atom, wherein the heteroaryl 

ring is substituted with Rc; 
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Rc is Cj-Cio alkyl, CrCi0 alkyl substituted with C3-C6 cycloalkyl, C3-C6 cycloalkyl, aryl, aryl 

substituted with CrC6 alkyl, or CrC6 alkoxy; 

qi is 1 or 2; 

each Tj is independently halogen, Q-Cio alkyl, CrCi0 alkyl substituted with C3-C6 cycloalkyl^ C3-C6 

cycloalkyl, or cyano; and 
each Qc is independently CrC6 alkyl or C3-C6 cycloalkyl, or two Qc, together wM the carbon 

atom to which they are attached, form a C3-C6 carbocyclic ring or a saturated heterocycle selected from 

/ 
D 
V , and , wherein denotes the position of the carbon atom 

to which the two Qc are attached. 

39. The use according to claim 37, wherein the compound is a compound of formula. (IVb): 

-^v"Rz 
(T2)q2T 

/ (IVb), 

or a pharmaceutically acceptable salt thereof, wherein: 

one of Ru and Rz is C(Qc)20H, and the otheyis NH2; 

each Qc is independently CrC6 alkyl or C/C6 cycloalkyl, or two Qc, together with the carbon 

atom to which they are attached, form a C3-C6 oarbocyclic ring or a saturated heterocycle selected from 

/ 

, and/ wherein denotes the position of the carbon atom 

to which the two Qc are attached; 

q2 is 0, 1, or 2; and 

each T2 is independency halogen, CrC]0 alkyl, CrCi0 alkyl substituted with C3-C6 cycloalkyl, 

C3-C6 cycloalkyl, or cyano/ 

40. The use accord^g to claim 37, wherein the compound is a compound selected from, the group 

consisting of: 

C! OH CI OH 
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O—N 
or a pharmaceutically acceptable salt thereof. 

41. The use according to claim 40, wherein the compound is 

O—N and 

, and 

N—0 

or a pharmaceutically acceptable salt thereof. 

42. Use of an amine compound in the manufacture of a medicament for treating, preventing, or 

reducing a risk of/disease, disorder, or condition in which aldehyde toxicity is implicated in a subject 

need thereof, v#erein the amine compound is selected from the group consisting of: 
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O—N 
0-—N 
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NH2 

, and 

or a pharmaceutically acceptable salt thereof, and wherein the disease, disorder, or condition is selected 

from the group consisting of: 

an ocular disorder selected from the group consisting of dry eye syndrome, cataracts, 

keratoconus, bullous and other keratopathy, Fuch's endothelial dystrophy, allergic conjunctivitis, ocular 

cicatricial pemphigoid, conditions associated with PRK healing^nd other corneal healing, conditions 

associated with tear lipid degradation or lacrimal gland dysfunction, uveitis, scleritis, ocular Stevens 

Johnson Syndrome, and ocular rosacea, 

a skin disease, disorder, or condition selected |rom the group consisting of psoriasis, topical 

(discoid) lupus, contact dermatitis, atopic dermatiti^ allergic dermatitis, radiation dermatitis, acne 

vulgaris, Sjogren-Larsson Syndrome and other ianthyosis, and a cosmetic indication selected from the 

group consisting of solar elastosis/wrinkles, skin tone firmness, puffmess, eczema, smoke or Irritant 

Induced skin changes, dermal incision, andni skin condition associated with burn or wound, 

a condition associated with the/oxic effects of blister agents or bums from alkali agents, and 

an autoimmune, immune-mediated, inflammatory, cardiovascular, or neurological disease, 

diabetes, metabolic syndrome, and a fibrotic disease. 

43. Use of an amine cgmpound in the manufacture of a medicament for treating, preventing, or 

reducing a risk of a disease, disorder, or condition associated with aldehyde toxicity, wherein the amine 

compound is selected/from the group consisting of: 
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/ CI OH CI OH 
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or a pharmaceutically acceptable salt thereof, and/wherein the disease, disorder, or condition is selected 

from the group consisting of: / 

an ocular disorder selected from tho^group consisting of dry eye syndrome, cataracts, 

keratoconus, bullous and other keratopathy, Fuch's endothelial dystrophy, allergic conjunctivitis, ocular 

cicatricial pemphigoid, conditions associated with PRK healing and other corneal healing, conditions 

-associated with tear lipid degradation or lacrimal gland dysfunction, uveitis, scleritis, ocular Stevens 

Johnson Syndrome, and ocular/osacea, 

a skin disease, disorder, or condition selected from the group consisting of psoriasis, topical 

(discoid) lupus, contact dermatitis, atopic dermatitis, allergic dermatitis, radiation dermatitis, acne 

vulgaris, Sjogren-Larsson Syndrome and other ichthyosis, and a cosmetic indication selected from the 

group consisting oMolar elastosis/wrinkles, skin tone firmness, puffmess, eczema, smoke or irritant 

induced skin changes, dermal incision, and a skin condition associated with bum or wound, 

a condition associated with the toxic effects of blister agents or burns from alkali agents, and 

an/autoimmune, immune-mediated, inflammatory, cardiovascular, or neurological disease, 
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diabetes, metabolic syndrome, and a fibrotic disease. 

The use according to any one of claims 42 or 43, wherein the compound 
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