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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,
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 ef al. (2009)). Aldehydes can cross link with primdry amino
groups and other chemical moieties on proteins, phospholipids, carbohydrates, and DNA,
leading in many cases to toxic consequences, such as mutagenesis and ;ﬂrcinogenesis
(Marnett (2002)). MDA is associated with diseased corneas, keratocgnus, bullous and other
keratopathy, and Fuch’s endothelial dystrophy corneas (Buddi et . (2002)). Also, skin
disorders, e.g., Sjogren-Larsson Syndrome, are likely connected with the accumulation of
fatty aldehydes such as octadecanal and hexadecanal (Rizzosr al. (2010)). Further, increased
lipid peroxidation and resultant aldehyde generation are adsociated 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 ffeating the various conditions associated
with toxic aldehydes by the administration of smyall molecule therapeutics acting as a
scavenger for aldehydes, such as MDA and/of HNE. Thus, there is a need for treating,
preventing, and/or reducing a risk of a disgése or disorder in which aldehyde toxicity is

implicated in the pathogenesis. The prg§ent invention addresses such a need.

SUMMARY

The present disclosurg’relates to a method of treating, preventing, and/or reducing a
risk of a disease, disorder, 6r condition in which aldehyde toxicity is implicated in the
pathogenesis, by admi&iétering 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) desmjlé/ herein in the manufacture of a medicament for the treatment,
prevention, ar%r reduction of a risk of a disease, disorder, or condition in which aldehyde
toxicity is i 'f)licated in the pathogenesis, or the use of a compound (e.g., a primary amine
compouyf{) described herein in treating, preventing, and/or reducing a risk of a disease,
disor r, 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
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toxicity is implicated in a subject in need thereof, provided that the disease, disorder, or ;f/ !
condition is not macular degeneration or Stargardt disease. /f

In another aspect of the present disclosure, there is provided a use of a compm/l/x{é
comprising a primary amine in the manufacture of a medicament for treating, prev;nfting, or
reducing a risk of a disease, disorder, condition, or cosmetic indication associa‘c/@ﬁ'fﬂwvith
aldehyde toxicity, provided that the disease, disorder, or condition is not magiilar
degeneration or Stargardt disease. g

In a further aspect of the present disclosure, there is providec},éj use of an amine
compound in the manufacture of a medicament for treating, prevgﬁ?ing, or reducing a risk of
a disease, disorder, or condition in which aldehyde toxicity ii,i’éfplicated in a subject in need

thereof, wherein the amine compound i1s selected from thgjéoup consisting of:

OH V4 OH
F /

cl NH,
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ke/; toconus, bullous and other keratopathy, Fuch’s endothelial dystrophy, allergic
5 &aﬁjuﬁetwm%—eeu itis-octlar-cicatricial- pemphigoid,conditions-associated with PRK healing and_
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ather carneal 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 from the group consisting of psorfasis,
topical (discoid) lupus, contact dermatitis, atopic dermatitis, allergic dermatitis, ra {ation
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, depfmal incision, and a
skin condition associated with burn or wound,
a condition associated with the toxic effects of blister agés or burns from alkali
agents, and 4
an autoimmune, immune-mediated, inflamm@é cardiovascular, or neurological
disease, diabetes, metabolic syndrome, and a fibretic disease.

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

compound in the manufacture of a medijy!nt for treating, preventing, or reducing a risk of
a disease, disorder, or condition associit d with aldehyde toxicity, wherein the amine

compound is selected from the grogp/consisting of:

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

an ocular disorder selected from the group consisting of dry eye syndrome, e8taracts,
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 degrada '-6';1/01” lacrimal gland

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

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

topical (discoid) lupus, contact dermatitis, atopic dermatitis, allergic dermatitis, radiation
dermatitis, acne vulgaris, Sjogren-Larsson Sypdrome and other ichthyosis, and a cosmetic
indication selected from the group con/s}s ng of solar elastosis/wrinkles, skin tone firmness,
puffiness, eczema, smoke or irritantinduced skin changes, dermal incision, and a skin
condition associated with bu/xpfér wound,

a condition assogira{éd with the toxic effects of blister agents or burns from alkali
agents, and ,fl

an autefmmune, immune-mediated, inflammatory, cardiovascular, or neurological
disease,;d’fj;betes, metabolic syndrome, and a fibrotic disease.

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

illlp}ibatbd in-the pathcgenesis is-an-oculardisease _disorder. or condition inCludinQ but not
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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
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 ef al. (2005)), and
glucose metabolism (Pozzi ef 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
(Marnett (2002)). MDA is associated with diseased corneas, keratoconus, bullous and other
keratopathy, and Fuch’s endothelial dystrophy corneas (Buddi ef 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
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,
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
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
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.
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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
degeneration or Stargardt disease, wherein the primary amine compound is a compound of

formula (I):

X
= XY _NH
/ 2
Re)s—7— ! )\
e O,

or a pharmaceutically acceptable salt thereof, wherein:

X, Y, and Z are each independently N, CH, or C with the -NH, attached, provided that
atleast onc of X, Z and Y is N;

pis 0, 1,2, or 3;

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

substituted aryl;

& Too T
Qa\}}{ O\[ﬁ{ o\[(\ .
HO
Ryis OH, ©O . O or \/\éﬁ\;
Q. 1s C;-Cg straight chain alkyl; and
R, is unsubstituted or substituted C;-Cg straight chain or C;-Cg 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
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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}:

X
= Y NH,
(RB)p ‘
/
Z_Ry .

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, Zand Y is N:

pis0. 1.2, 0r3;

each Ry 1s independently halogen, hydroxyl. carbamoyl. anmino. or unsubstituted or substituted
aryl:

% o T
Qa\’}{ o\”;{ O\H/ ;é\
HO

Rais OH, O© . ©O or \/\{é >

Q. 1s C,-C, straight chain alkyl: and

R, is unsubstituted or substituted C,-Cg straight chain or C5-C; branched alkyl.
2. The use according to claim 1, wherein X is CH: Zis N and Y is C(NH,).
3. The use according to anv one of ¢laims 1to 2, whereinpis 1.

Q,
Qa\F{

4, The use according to any one of claims 1 to 3, wherein Ry is OH

87



5. The use according to any one of claims { to 4, wherein Ry is halogen, hydroxvl, carbamoyl,

amino, or arvl.

6. The use according to any one of claims 1 10 5, wherein Ry, is halogen.
7. The use according to claim 6, wherein Ry is CL
8. The use according to claim 1, wherein the compound is
cl s NHz
= OH
N
(9)

or a pharmaceuticallv acceptable salt thereof.

39, The use according to any one of claims 1 @#2to 8, wherein the disease, disorder, or condition is

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

~+1{).  The use according to claim #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.

£11.  The use according to claim«+] 0, wherein the ocular disorder is dry eye syndrome.

612.  The use according to claim=+10, wherein the ocular disorder is a condition associated with PRK

healing and other corneal healing.

713.  The use according to claim=+1Q, 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 713, wherein the ocular disorder is ocular rosacea or uveitis.




915, Theuse according to claim-44 (, 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 coniunctivitis.

4+617. The use according to any one of claims 1 e#2to 8, wherein the disease, disorder, or condition is a

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

§7a87b
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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, puffiness, eczema, smoke or irritant induced skin changes,

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

1418, The use according to claim +£17, 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.

1219. The use according to claim ++17, wherein the skin disease, disorder, or condition is contact

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

4320. The use according to claim ++]§, wherein the skin disease, disorder, or condition is Sjogren-

Larsson Syndrome.

4+421. The use according to claim +817, wherein the cosmetic indication is 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.

1522, The use according to any one of claims 1 ex2to 8, wherein the disease, disorder, or condition is a

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

1623. The use according to claim +522, wherein the blister agent is sulfur mustard, nitrogen mustard, or

phosgene oxime.

4724, The use according to claim +522, wherein the alkali agent is lime, lye, ammonia, or a drain

1825, The use according to any one of claims 1 #=<tto 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.

88



1826, The use according to claim +£23, 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.

2827,  The use according to claim +826, wherein the fibrotic disease is a renal, hepatic, pulmonary,

or cardiac fibrosis.
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or a pharmaceutically acceptable salt thereof, wherein:

Xis CH; Zis N and Y 1s C(NH;), provided that at least one of X, Z and Y is N;
pis0, 1,2, 0r 3;

aryl;

24,

25.

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

amino, or aryl.

89a




27. The use according to claim 26, wherein Rp is halogen.

28. The use according to claim 27, wherein Rg is chlorine.
29, The se according to any one of claims 21 to 23, wherein the compound is

= OH //

N /
), /

or a pharmaceutically acceptable salt thereof. /
30. The use according to any one of claims 1 to 20, wherein the pgfmary amine compound is a
compound of formula (1I): 7/

CO,H

Rpg;
NH,/

/ a,

or a pharmaceutically acceptable salt thereof, wherei)/:

Rg; 1s unsubstituted or substituted C;-Cg s‘félight chain or C;-Cg branched alkyl, C,-Cj straight

/

chain or C;-Cg branched alkenyl, C,-C; alkoxy,/C;-C; cycloalkyl, C;-C; alkyl-C;-C; cycloalkyl, hydroxyl,

C,-C; alkylphenoxy, phenyl, or substituted phenyl;
Rg; 1s H, unsubstituted or substi; ted C,-Cg straight chain or C;-C; branched alkyl, phenyl, or
substituted phenyl; and /

Rg; 1s H, unsubstituted or t‘i{)stituted C;-Cg straight chain or branched C;-Cq alkyl, or carboxyl.

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

of:

3-aminomethyl-5-meth¥lhexanoic acid, 3-aminomethyl-5-methylheptanoic acid, 3-aminomethyi-5-

methyl-octanoic acid, 3-aminomethyl-5-methyl-nonanoic acid, 3-aminomethyl-5-methyl-decanoic acid,
3-aminomethyl-3methyl-undecanoic acid, 3-aminomethyl-5-methyl-dodecanoic acid, 3-aminomethyl-5-
methyl—tridec/a oic acid, 3-aminomethyl-5-cyclopropyl-hexanoic acid, 3-aminomethyl-5-cyclobutyl-

hexanoic %,e‘fd, 3-aminomethyl-5-cyclopentyl-hexanoic acid, 3-aminomethyl-5-cyclohexyl-hexanoic acid,

/ 4 90
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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)uhexancgjé
acid, 3-aminomethyl-5-(4-chlorophenyl)-hexanoic acid, 3-aminomethyl-5-(2- jf
methoxyphenyl)-hexanoic acid, 3-aminomethyl-5-(3-methoxyphenyl)-hexanoic acid, ;’f
aminomethyl-5-(4-methoxyphenyl)-hexanoic acid, 3-aminomethyl-5-benzyl- hexan.,@% acid,
(S)-3-aminomethyl-5-methylhexanoic acid, (R)-3-aminomethyl-5- methylhexanoic acid,
(3R,48)-3-aminomethyl-4,5-dimethyl-hexanoic acid, 3-ammomethy1-4,5»dm}ethyhhexanoic
acid, (3R,4S)-3-aminomethyl-4,5-dimethyl-hexanoic acid MP; (3 S,4S)-3}&fginomethyl-4,5—
dimethyl-hexanoic acid, (3R,4R)—3—aminomethy]~4,5—dimethyhhexancz@iéfacid MP; 3-
aminomethyl-4-isopropyl-hexanoic acid, 3-aminomethyl-4- isopropy,kfiieptanoic acid, 3-
aminomethyl-4-isopropyl-octanoic acid, 3-aminomethyl- 4~1sopro;§/ I-nonanoic acid, 3-
aminomethy!-4-isopropyl-decanoic acid, 3-aminomethyl- 4-ph@ny1 5-methyl-hexanoic acid,
(38,5S)-3-aminomethyl-5-methoxy-hexanoic acid, (38, SS);.»S/:ammomethyl S-ethoxy-
hexanoic acid, (35,5S)-3-aminomethyl-5-propoxy- hexagé'lc acid, (3S,5S)-3-aminomethyl-5-
isopropoxy-hexanoic acid, (3S,58)-3-aminomethyl- S-fért butoxy-hexanoic acid, (38,55)-3-
aminomethyl-5-fluoromethoxy-hexanoic acid, (3 SA,S S)-3-aminomethyl-5-(2-fluoro-ethoxy)-
hexanoic acid, (35,55)-3-aminomethyl-5-(3,3 3ffilﬂuoro~propoxy) hexanoic acid, (3S,55)-3-
aminomethyl-5S-phenoxy-hexanoic acid, (3S S) 3-aminomethyl-5-(4-chloro-phenoxy)-
hexanoic acid, (35,5 S)-J-ammomethyl-S;@«chioro -phenoxy)-hexanoic acid, (3S,55)-3-
aminomethyl-5-(2-chloro-phenoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5-(4-fluoro-
phenoxy)-hexanoic acid, (3S,5 S)—3—géinomethyl&-@—ﬂuoro—phenoxy)-hexanoic acid,
(38,58)-3 —aminomethyl-S-(2—ﬂt1ﬁ§—phenoxy)»hexanoic acid, (35,58)-3-aminomethyl-5-(4-
methoxy-phenoxy)-hexanoic lgzé;dg (35,5S5)-3-aminomethyl-5-(3-methoxy-phenoxy)-hexanoic
acid, (38,5 S)—3—aminomet}igf'fiS-(2-methoxy—phenoxy)-hexanoic acid, (3S,58)-3-
aminomethyl-5*(4-nitrq?5ilenoxy)-hexanoic acid, (35,55)-3-aminomethyl-5-(3-nitro-
phenoxy)-hexanoic aﬁé, (38,58)-3-aminomethyl-5-(2-nitro-phenoxy)-hexanoic acid,

(38,5 S)~3-aminorpgghyl-é-hydroxy~5-methyl«hexanoic acid, (35,55)-3-aminomethyl-6-
methoxy-5 -metﬁg;l hexanoic acid, (35,5S)-3-aminomethyl-6-ethoxy-5-methyl-hexanoic acid,
(38,5S)-3- ammomethyl -5-methyl-6-propoxy-hexanoic acid, (3S,5S)-3-aminomethyl-6-
1sopropoxy 5-methyl-hexanoic acid, (3S,5S)-3-aminomethyl-6-tert-butoxy-5-methyl-
hexaqg{c acid, (35,58)-3-aminomethyi-6-fluoromethoxy-5-methyl-hexanoic acid, (38,55)-3-
am}ﬁgmethyI-G-(}ﬂuoro~ethoxy)—S—methyl-hexanoic acid, (35,5S)-3-aminomethyl-5-methyl-

6w(3 ,3,3-trifluoro-propoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5-methyl-6-phenoxy-
hexanoic acid, (35,58)-3-aminomethyl-6-(4-chloro-phenoxy)-5-methyl-hexanoic acid,

91
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(3S,5S)-3-aminomethyl-6-(3-chloro-phenoxy)-5-methyl-hexanoic acid, (3S,55)-3-
aminomethyl-6-(2-chloro-phenoxy)-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyl-6-(4-
fluoro-phenoxy)-5-methyl-hexanoic acid, (38,55)-3-aminomethyl-6-(3-{luoro-phenoxy)-5;
methyl-hexanoic acid, (3S, 58)—3—aminomethyl—6-(2-ﬂuoro—phenoxy)-S—methyl—hexanoic/;;lcid,
(38,5S)-3-aminomethyl-6-(4-methoxy-phenoxy)-5-methyl-hexanoic acid, (3S,55)-37
aminomethyl-6-(3-methoxy-phenoxy)-5-methyl-hexanoic acid, (3S,5S)-3- ammon{ethyl 6-(2-
methoxy-phenoxy)-5-methyl-hexanoic acid, (3S,5S)-3-aminomethyl-5- meth};l’6 (4-
trifluoromethyl-phenoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5- methyl/g (3-
trifluoromethyl-phenoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5- me;}‘fyl 6-(2-
trifluoromethyl-phenoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5- rriethyl 6-(4-nitro-
phenoxy)-hexanoic acid, (3S,5S)-3-aminomethyl-5-methyl 6-(3—m{1‘/<)—phenoxy)~hexan01c
acid, (3S,55)-3-aminomethyl-5-methyl 6-(2-nitro-phenoxy)—h;;ianoic acid, (3S,55)-3-
aminomethyl-6-benzyloxy-5-methyl-hexanoic acid, (35,5 g)ﬁé -aminomethyl-7-hydroxy-5-
methyl-heptanoic acid, (3S,5S)-3-aminomethyl-7-methoxy-5-methyl-heptanoic acid, (35,5S)-
3-aminomethyl-7-ethoxy-5-methyl-heptanoic acid, (3%,5S)-3-aminomethyl-5-methyl-7-
propoxy-heptanoic acid, (3S,5S)-3-aminomethyl-74isopropoxy-5-methyl-heptanoic acid,
(38,58)-3-aminomethyl-7-tert-butoxy-5-methy
5S)-3-aminomethyl-7-(2-fluoro-ethoxy)-5-

eptanoic acid, (3S,5S)-3-aminomethyl-7-

fluoromethoxy-5-methyl-heptanoic acid, (3
methyl-heptanoic acid, (3S,5S)-3-aminomethyl-5-methyl-7-(3,3,3-trifluoro-propoxy)-
heptanoic acid, (3S, SS)-B—aminometh)/ff7 benzyloxy-S-methyl-heptanoic acid, (3S,5S)-3-
aminomethyl-5-methyl-7- phenoxy heptanow acid, (35,58)-3-aminomethyl-7-(4-chloro-
phenoxy)-5-methyl-heptanoic ?,E‘:ld, (3S,5S)-3-aminomethyl-7-(3-chloro-phenoxy)-5-methyl-
heptanoic acid, (35,55)-3 arxr{;omethyl 7-(2-chloro-phenoxy)-5-methyl-heptanoic acid,
(35,58)-3-aminomethyl- 7;-(4 -fluoro-phenoxy)-5-methyl-heptanoic acid, (3S,5S)-3-
aminomethyl-7-(3- ﬂu@‘ro—phenoxy) S5-methyl-heptanoic acid, (35,5S)-3-aminomethyl-7-(2-
fluoro-phenoxy)- SNA,methyI -heptanoic acid, (3S,5S)-3-aminomethyl-7-(4-methoxy-phenoxy)-
S—methyl-heptanggc acid, (3S,5S)-3-aminomethyl-7-(3-methoxy-phenoxy)-5-methyl-
heptanoic acyd (3S,5S)-3-aminomethyl-7-(2-methoxy-phenoxy)-5-methyl-heptanoic acid,
(38,5S)- 3/am1nomethy1 5-methyl-7-(4-trifluoromethyl-phenoxy)-heptanoic acid, (38S,5S)-3-
ammc:/néthyl»S-methyl-?-B-tr1ﬂuoromethy1-phenoxy)-heptanmc acid, (35,5S)-3-
axn/tt(émethyl-S—methyl-?-(Z-triﬂuoromethyl-phenoxy)-heptanoic acid, (35,58)-3-

,afninomethyl-S-methyl-7-(4'nitro—phenoxy)—heptanoic acid, (35,5S)-3-aminomethyl-5-
/~ methyl-7-(3-nitro-phenoxy)-heptanoic acid, (3S,5S5)-3-aminomethy!-5-methyl-7-(2-nitro-

phenoxy)-heptanoic acid, (3S,5S)-3-aminomethyl-5-methyl-6-phenyl-hexanoic acid, (3S,5S)-
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3-aminomethyl-6-(4-chloro-phenyl)-5-methyl-hexanoic acid, (3S,5S)-3-aminomethy!-6-(3-
chloro-phenyl)-5-methyl-hexanoic acid, (3S,55)-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
aminomethyl-6-(2-methoxy-phenyl)-5-methyl-hexanoic acid, (3S,5S)-3-aminometh 6 -(4-
ﬂuoro—phenyl)—S methyl-hexanoic acid, (3S,5S)-3-aminomethyl-6-(3- ﬂumo—phenyl) 5-
methyl-hexanoic acid, (38,5 S)-3—aminomethyl-6-(2—ﬂuoro—phenyl)-S-rnethyl-i, xénoic acid,
(3S,5R)-3-aminomethyl-5-methyl-7-phenyl-heptanoic acid, (3S,SR)—B—amin&methyl—7-(4—
chloro-phenyl)-5-methyl-heptanoic acid, (35,5R)-3-aminomethyl-7-(3-chloro-phenyl)-5-
methyl-heptanoic acid, (3S,5R)-3-aminomethyl-7-(2-chloro-phenyl)-3*methyl-heptanoic acid,
(35,5R)-3-aminomethyl-7-(4-methoxy-phenyl)-5-methyl-heptanoig’acid, (38,5R)-3-
aminomethyl-7-(3-methoxy-phenyl)-5-methyl-heptanoic acid, Qﬁ 5R)-3-aminomethyl-7-(2-
methoxy-phenyl)-5-methyl-heptanoic acid, (3S, 5R)—3-amm?r/éthyl-%(4-ﬂu0ro-phenyl)-5-
methyl-heptanoic acid, (3S,5R)-3-aminomethyl-7-(3- ﬂuopé phenyl)-5-methyl-heptanoic acid,
(3S,5R)-3-aminomethyl-7-(2-fluoro-phenyl)-5- methyl }éptanow acid, (3S,5R)-3-
aminomethyl-5-methyl-oct-7-enoic acid, (3S,5R)- 3 ammomethyl -5-methyl-non-8-enoic acid,
(E)-(3S,5S)-3-aminomethyl-5-methyl-oct-6-eno / acid, (Z)-(38S,5S)-3-aminomethyl-5-
methyl-oct-6-enoic acid, (Z)-(3S,5S)-3- ammorﬁethy 5-methyl-non-6-enoic acid, (E)-
(3 S,SS)—3-am1nomethyl~5-methyl-n0n-6-;®1c acid, (E)-(3S,5R)-3-aminomethyl-5-methyl-
non-7-enoic acid, (Z)-(3S,5R)-3-amino;ﬁ%thyl—5—methyl-n0n-7—enoic acid, (Z)-(3S,5R)-3-
aminomethyl-5-methyl-dec-7- enoic amd (E)-(3S,5R)-3-aminomethyl-5-methyl-undec-7-
enoic acid, (3S,55)-3- ammornethy{ 5 ,6,6-trimethyl-heptanoic acid, (3S,5S)-3-aminomethyl-
5,6-dimethyl-heptanoic acid, (3*5 5S)-3-aminomethyl-5-cyclopropyl-hexanoic acid, (3S,5S)-
3-aminomethyl-5- cyclobut}gl/ hexanoic acid, (3S,5S)-3-aminomethyl-5-cyclopentyl-hexanoic
acid, (3S,5S)-3 ammom;ﬁﬁlyl 5-cyclohexyl-hexanoic acid, (3S,5R)-3-aminomethyl-5-methyl-
heptanoic acid, (35, 53{3 -aminomethyl-5-methyl-octanoic acid, (3S,5R)-3-aminomethyl-5-
methyl-nonanoic a d (3S,5R)-3-aminomethyl-5-methyl-decanoic acid, (3S,5R)-3-
aminomethyl—574:hyl-undecanoic acid, (35,5R)-3-aminomethyl-5-methyl-dodecanoic acid,
(358,5R)-3- ar;ﬁnomethyl -5,9-dimethyl-decanoic acid, (3S,5R)-3-aminomethyl-5,7-dimethyl-
octanoic a61d (3S,5R)-3-aminomethyl-5,8-dimethyl-nonanoic acid, (3S,5R)-3-aminomethyl-
-cyclgbropyl -5-methyl-hexanoic acid, (3S,5R)-3-aminomethyl-6-cyclobutyl-5-methyl-
hex;f‘ﬁom acid, (3S,5R)-3-aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid, (3S,5R)-3-
ammomethyl -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-met
octanoic acid, (3S,5R)-3-aminomethyl-8-cyclohexyl-5-methyl-octanoic acid, (3S,55)-3-aminonaethyl-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-methyt-nonanoic acid,

(38,5S)-3-aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid, (3S,5R)-3-aminometlfyl-8,8,8-trifluoro-
5-methyl-octanoic acid, (3S,5R)-3-aminomethyl-5-methyl-8-phenyl-octanoic ac;d/é S,58)-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)—S-methylhexan?écid, or a pharmaceutically acceptable
salt or racemic mixture thereof. //

&

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

7

or a pharmaceutically acceptable sal;/;l‘f%:reof.
/
34, The use according to al}y one of claims 1 to 20, wherein the primary amine compound is a
compound of one of formulaj(”IIIa)-(IHf):
, C(Qyp)20H

/ NN (0o,
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C(Qy)20H NHy  C(Qp),OH
NH, /
N N
R —1— | Rofr——— | /
SN (ITTe), and NN (1116),

or a pharmaceutically acceptable salt thereof, wherein:
each Rg is independently halogen, CF;H, CFs, Ry2, ORp1, COORyy, CON(RM)Z,
N(Rp2)2, NRp1 CORp1, NRp1COORp2, NRyj CON(Rp1)2, NRp1SO2Rp2, SO2Rs, SQzN(Rm)zs
unsubstituted phenyl, or pheny! substituted with 1-3 substituents 1ndepend§,1:1tly selected from
F, Cl, CF.H, CF3, ORy;, and Ry, or two such substituents, together wiﬂgﬁie carbon atoms of

the phenyl rings to which they are attached, form a five-or six-memb@féd ring having a

structure selected from f/

Rm ,,ff‘ Rm

Rm
O * O * Oa_* :\/ / j
Rm F / N\
———“—< == #
R"‘><Oj* F><oj* © Oj* ° Oj* R/
H ) s s S b1 » b1 9 al’ld
RM (@] /f’
Rops ~* '
Rpi , wherein “*” denotes the positic;ris of the carbon atoms to which the

substituents are attached on the phenyl rmg Jor
alternatively, when attached to adj’dcent atoms, any two Ry, together with the atoms to

which they are attached, form a five- @’? six-membered ring having a structure selected from

”/ Ro1 Rm
/ / Rm
25 o] o~ 0. .
R
b1 >< j )< j OF j o /
, Rm , b1 , and
R, o gﬁ
Ry j * 7 !
£
Ryt o * 7/
Ros , wl{grein “*” denotes the positions of the atoms to which the two R are

attached, or f
each’ Rb1 is independently H, C-Cg straight chain or C;-Cg branched alkyl, or C3-Cg
cycloalkyl
f; ! each Ry, is independently C)-Cq straight chain or C;3-Cg branched alkyl, or C3-Cg
cycloalkyl;

each Ry; is independently H, C;-Cg straight chain or Cs-C¢ branched alkyl, or halogen;
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each Qy, is independently H, C;-C; straight chain or C;-C4 branched alkyl, or C;-Cg straight chain
or C;-C, branched alkyl substituted with 1-6 F, or

both Qy, together with the carbon atom to which they are attached, form a C;-Cs carbocx@'{e ora

W

0 /
e L0 A )"0l sl
saturated heterocycle selected from , 0 , and , wherein $*” denotes the

P
position of the carbon atom to which both Q, are attached, wherein the carbocycle or the heterocycle is

optionally substituted with one or more Ry;3; and ,i

nis 0,1,2, or 3.

y

35. The use according to claim 34, wherein the compound is selected if,r'ém the group consisting

of:

, and

k4

V4
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OH OH
F
Cl = NH, CI = NH
A e
N or N

or a pharmaceutically acceptable salt thereof.

37. The use according to any one of claims 1 to 20, wherein the primary amine g

compound of formula (IV):

or a pharmaceutically acceptable salt thereof, wherein:
A’ and R, together with the two adjacent carbon atomsAo which they are attached, form a five-
membered heteroaryl ring containing one nitrogen atom and #ne oxygen atom, wherein the heteroaryl

/

ring is substituted with R¢’, wherein “17, “27, “37, “4”_ “3¥ and “6” denote the points of attachment of

3
|
N

the heteroaryl ring to the phenyl ring, providedAhat when the heteroaryl ring is NH2 | then R is

1
/ 0
/ 2 |
=N
Qc

HO
C(Qc)20H, R, is absent, and R¢’ As absent, and that when the heteroaryl ring is Qc , then Re) 18
absent, R, is NH,, and R¢’ is sent;

Re; 18 C(Qc),OH, 0 c1 1s absent when A’ and R’, together with the two adjacent carbon atoms

/ :

to which they;i/ attached, form
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Rz 18 NH,, or R is absent when A’ and R, together with the two adjacent carbon atoms to

N

which they are attached, form NH .

4
each Q¢ is independently C;-C; alkyl or C;-C; cycloalkyl, or two Qc, together Wig’f the carbon

atom to which they are attached, form a C;-C¢ carbocyclic ring or a saturated heterocyc,ké selected from

i
e fe ) O 4
, and , Wherein “*” denotes the p(?{S’lthIl of the carbon atom

to which the two Q¢ are attached;
R¢’ is C-Cyp alkyl, C-Cy alkyl substituted with Cy-Cq cycloalkyl’, C3—C6 cycloalkyl, aryl, aryl
substituted with C;-Cs alkyl, or C;-C; alkoxy, or R¢’ is absent when @f;nd R’, together with the two

2 /) e} 3
' QC \
HS N
adjacent carbon atoms to which they are attached, form !./' Qc or Ha

qis 0, 1, or 2, provided that when R’ is phenfsf q is not 0; and

A

o—\} /
I 4 ,

each T is independently halogen, C,-Cy ;a}f]kyl C,-Cyp alkyl substituted with C3-C¢ cycloalkyl, Cs-

C¢ cycloalkyl, or cyano. /

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

or a pharmaceutically a%é’éptable salt thereof, wherein:
A and R, toggt her with the two adjacent carbon atoms to which they are attached, form a five-
membered heterogryl ring containing one nitrogen atom and one oxygen atom, wherein the heteroaryl

ring is substltugéfd with Re;
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Reis C-Cyg alkyl, C;-Cyy alkyl substituted with Cs-Cy cycloalkyl, C;-Cy cycloalkyl, aryl, aryl /
substituted with C;-C; alkyl, or C-C; alkoxy; /,f ’

qis 1 or 2; !/

each T, is independently halogen, C;-Cy, atkyl, C,-C)¢ alkyl substituted with C;~Cs cycloalkyj/ C;5-Cs
cycloalkyl, or cyano; and /

each Q¢ is independently C,-C; alkyl or C;-C;4 cycloalkyl, or two Qc, together w}%}{the carbon

£
atom to which they are attached, form a C;-C; carbocyclic ring or a saturated heterocfy,ﬁle selected from

EOIRE?
<> C> , and , wherein “*” denotes the p@’smon of the carbon atom

to which the two Qc are attached.

39. The use according to claim 37, wherein the compound is a con}}ﬁﬁmd of formula (IVb}):
To) ot N / /
(T2)g2] P /
O‘N / (IVb),

or a pharmaceutically acceptable salt thereof, wherein: /
one of Ry and Ry 1s C(Q¢),OH, and the otherfIs NH,;
each Q¢ is independently C-C; alkyl or Cg—Cﬁ cycloalkyl, or two Qc, together with the carbon

atom to which they are attached, form a C;-C, ¢arbocyclic ring or a saturated heterocycle selected from

, Wherein “*” denotes the position of the carbon atom

to which the two Qg are attached; ,,f’!
/

q:18 0, 1, or 2; and
each T, is independegﬂgf halogen, C;-Cyp alkyl, C;-Cy alkyl substituted with C;-Cg cycloalkyl,
C3-C; cycloalkyl, or cyanojf

40. The use accordfiﬁg to claim 37, wherein the compound is a compound selected from the group
consisting of: f
/ NH
P y N F NH, N 2
a = | /
— 0O \\\( 0
/
Vd Cl OH , Cl OH ,
/?j
/
yf
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0 NH; NH
N 4
o
cl OH & by
cl NH, NH,
\ /

N—O OH , O—N / , and
@(EOH
NH,
/
O—N ,

or a pharmaceutically acceptable salt thereof.

41. The use according to claim 40, wherein the compound is
N NH, N NH
o o)
Ct OH / Cl  OH ;
NH,
/O
AN / NH,
Cl  OH /
/ Cl OH , and
Ci NH, /
N—O OH )

or a pharmaceutically ac 4&6 salt thereof.
42. Use of an am'ﬂe compound in the manufacture of a medicament for treating, preventing, or

reducing a risk of 4 disease, disorder, or condition in which aldehyde toxicity is implicated in a subject in

/
need thereof,/%erein the amine compound is selected from the group consisting of:

£

/
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. _OH
NG ‘ NH,
=
NNy ,
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&

NH
N
H
/ N
N
N
H
o N
SN
N
NH

\_OH
= 2
X

f J—

H2
|
Ha

C
E
O
Cc
flj}
[ A

C

ROSY
OH
N/

101

Ci

Ci OH
cl NH,
\
N—O OH

O -
NH,

O—N




/
.

i
&
/

9 é’f £ b
HaNL o s
NH, i B /
A/\)]\ /
, Ve , and
0 f’f
7
S
o H 9 ff

or a pharmaceutically acceptable salt thereof, and wherein the disease, disq;;der, or condition is selected
from the group consisting of: Vi

an ocular disorder selected from the group consisting of dry 357@ syndrome, cataracts,
keratoconus, bullous and other keratopathy, Fuch’s endothelial dy;frophy, allergic conjunctivitis, ocular
cicatricial pemphigoid, conditions associated with PRK heahngyénd other corneal healing, conditions
associated with tear lipid degradation or lacrimal gland dysfyff::tlon, uveitis, scleritis, ocular Stevens
Johnson Syndrome, and ocular rosacea, ,fj /

a skin disease, disorder, or condition selected}ffgm the group consisting of psoriasis, topical
(discoid) lupus, contact dermatitis, atopic dermat1t1§§/aller<nc dermatitis, radiation dermatitis, acne
vulgaris, Sjogren-Larsson Syndrome and other 1@hthyos19 and a cosmetic indication selected from the
group consisting of solar elastosis/wrinkles, §1€in tone firmness, puffiness, eczema, smoke or irritant
induced skin changes, dermal incision, angfg skin condition associated with burn or wound,

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

an autoimmune, immune- ru‘*edlafed inflammatory, cardiovascular, or neurological disease,
diabetes, metabolic syndrome, and a fibrotic disease.

7
43. Use of an amine cqfnpound in the manufacture of a medicament for treating, preventing, or

reducing a risk of a dls;c/zse disorder, or condition associated with aldehyde toxicity, wherein the amine

compound 18 selecteg}’from the group consisting of:
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Ci

O

NH,

OH

OH

)
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-,
™,

ol NH,

NH,
{
o) \
N—O OH
Cl OH ) /o
S
NH2 ij
OH OH Ve
/
O—N
NH,
)
OH
NH
o 2
OH s ‘// 5 and
H2N /
0O /
/
OH s
or a pharmaceutically acceptable salt thereof, and/wgherein 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 keratopatiy, Fuch’s endothelial dystrophy, allergic conjunctivitis, ocular
¢

cicatricial pemphigoid, conditions as)§6ﬁciated with PRK healing and other corneal healing, conditions

‘associated with tear lipid degrada?én or lacrimal gland dysfunction, uveitis, scleritis, ocular Stevens

Johnson Syndrome, and ocular résacea,

a skin disease, diso’l}der, or condition selected from the group consisting of psoriasis, topical
(discoid) lupus, contact q;e"ﬁnatitis, atopic dermatitis, allergic dermatitis, radiation dermatitis, acne
vulgaris, Sjogren-Larsgon Syndrome and other ichthyosis, and a cosmetic indication selected from the
group consisting oﬁéc/)lar elastosis/wrinkles, skin tone firmness, puffiness, eczema, smoke or irritant
induced skin ch?,{{ges, dermal incision, and a skin condition associated with burn or wound,

a co/r}cﬁtion 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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44.

Ci

diabetes, metabolic syndrome, and a fibrotic disease.

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

s NH:
pZ OH
N /
, or a pharmaceutically acceptable salt thereof. /i
/!’
z';!
/
s
/f'
[jj‘:
s
/ f
f
/
//
/
Vi
/;
‘/f
/
/
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