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RESPIRATORY TREATMENTS

CROSS-REFERENCE TO RELATED APPLICATIONS

{6801} This application claims pricrity to U.8. Provisional Patent Application Nos.
63/114,976, filed November 17, 2020, and 63/211,972, filed June 17, 2021, each of which is

incorporated herein by reference in its entirety.

FIELD

{0002} The present disclosure relates generally to respiratory treatments, and more
specifically to the use of lipopeptides, including microcolins and analogues thereof, to treat
respiratory conditions, diseases or disorders, such as asthma, in a subgroup of patients that

exhibit resistance to steroid therapies.
BACKGROUND

{6003} Inflammation is an immunological conundrum. On the one hand, the physiological
changes that accompany inflammation allow us to mount au acute respounse to external threats
that would otherwise have wiped out the human species. On the other, chronic inflammation,

where age or external stressors keep our immune system in overdrive, can contribute to many

debilitating diseases ranging from Alzheimer’s to diabetes and bronchial asthma.

[6604] An eosinophil is a type of white blood cell stored in tissues throughout the body and
continually replenished from the bone marrow. Eosinophils typically have a two-day lifespan in
blood, but inflarnmatory conditions such as infections and allergic diseases will extend the
fifespan up to two weeks by eosinophif-activating cytokines. See Park YM & Bochner BS,
Allergy Asthma Immnol Res. 2010, 2:87-101. Au eosinophil count is a blood test that measures
the quantity of eosinophils in the human body. Elevated levels, usually measured during routine

complete blood count testing, indicate an infection or allergy.

13005} Activated eosinophils, which are promoted by eosinophil-activating cytokines under
inflammatory conditions, are a major source of reactive oxygen species, eytotoxic proteins and

proinflammatory cytokines. They signal the activation of resident tissue cells such as epithelial,
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endothelial and fibroblast cells, leading to the progression of inflammation and mucus secretion.
Eosinophils are therefore potent activators and modulators of diseases such as bronchial asthma,
atopic dermatitis and colitis ulcerosa. See Hogan SP, far Arch Allergy Inmunol. 2007,
143(Suppl 13:3-14; Simon D et al., Allergy. 2004, 59:561-570; Wedemeyer J & Vosskuhle K|
Rest Pract Res Clin Gastroenterof. 2008, 22:537-549. Further, in asthmatics, levels of
eosinophil granule proteins such as eosinophil cationic protein (ECP) and eosinophil peroxidase
(EPO) largely correlate with asthma severity. See Parra A, et al., J lnvestig 4llergol Clin
Immunol 1999, 9:27-34. Eosinophilic inflammation of the upper airways may also ocour
independent of allergy, as observed in chronic rhinosinusitis (CRS) subjects. See Hutcheson PS,
et al., J Rhinol Allergy. 2010, 24:405-408. Such individuals represent a unigue subgroup who
are largely resistant to medical and surgical interventions and who could show immediate benefit

by therapy that targets eosinophilic expansion and effector functions.

BRIEF SUMMARY

{0606} In some aspects, provided herein respiratory ireatments, such as asthma treatments,
using lipopeptides. In some embodiments, the lipopeptides are microcoling, and structural
analogues thereof. In some variations, microcolin A or microcolin B, or a combination thereof,

is admimstered in the respiratory treatments.

{6807} In some embodiments, the asthma is bronchial asthma. In certain embodiments, the
treatments provided target a subgroup of patienis (e.g., asthma patients) that are largely resistant

to medical and surgical interventions, including steroid therapies.

{6008] In certain aspects, provided is a method for treating an inflammatory condition,
disorder or disease in a human in need thereof, comprising: orally administering to the human an
effective dose of a composition comprising at least one lHpopeptide, including for example, at
feast one microcolin, or structural analogues thereof, to treat the inflammatory condition,

disorder or disease.

[6009] In certain aspects, provided is & method for treating a respiratory condition, disorder
or disease in a human in need thereof, comprising: orally administering to the human an effective
dose a composition comprising at least one lipopeptide, including for example, at least one
microcolin, or structural analogues thereof| to treat the respiratory condition, disorder or disease.

2
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10010] In certain aspects, provided is a method for reducing eosinophil effector function in a
human in need thereof, comprising administering to the human a composition comprising at feast
one lipopeptide, including for example, at least one microcolin, or structural analogues thereof,

to reduce eosinophil effector function.

[6011} In other aspects, provided is an article of manufacture, comprising: a container
comprising a composition comprising at least one lipopeptide, including for example, at least one
microcolin, or structural analogues thereof, and a label containing insiructions for use of such

composition.

[8012] In vet other aspects, provided is a kit, compnising: a dosage form of a composition
comprising at least one Hpopeptide, including for example, at least one microcolin, or structural

analogues thereof, and a package insert containing instructions for use of such corposition.

{6013} In some variations of the foregoing aspects, the dosage form is a syrup, chewable,
capsule or soft gel. In other variaticns, the compositions provided heretn are formulated for

aerosol delivery.

DETAILED DESCRIPTION
[0014] The following description sets forth exemplary methods, parameters and the like. &t
should be recoguized, however, that such description i3 not intended as a linitation on the scope

of the present disclosure but is instead provided as a description of exemplary embodiments.

{8015} In some aspects, provided herein are methods for treating inflammatory conditions,
disorders or diseases i humans in veed theveof by orally administering a composition

comprising at least one Hpopeptide.

{6016] fn some embodiments, the lipopeptide is microcolin. In one embodiment, the
fipopeptide 18 microcolin A, In other embodiments, the lipopeptide is [2,4-alkylsubstituted
octanoyi}-[N-methyl aminoacid with hydrophobic side chain}-{aminoacid with polar uncharged
sidechain}-[N-methyl aminoacid with hydrophobic side chain]-N-[{4-hydroxy-2-

pyrrolidinyl)carbonyl]-5-methyl-3-pyrrolin-2-one.

(5]
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10017] In some embodiments, the lipopeptide is a microcolin analogue. In one embodiment,
the lipopeptide is an analogue of microcolin A or analogue of microcolin B, In other
embodiments, the lipopeptide is a branched alkyl-[N-methy! aminoacid with hydrophobic side
chain]-faminoacid with polar uncharged sidechain}-f N-methyl aminoacid with hydrophobic side
chain]-N-{{4-Hydroxy-2-pyrrolidinylcarbonyl]-5-methyl-3-pyrrolin-2-one. In certain variations,
the branched alkyl is branched at the 1- and 3-positions of the alkyl chain, referring to the

following positions on the exemplary alkyl chain depicted below:

8 4 a

NN
7 5 {\3} :\‘?3

{0018} In yet other embodiments, the lipopeptide is a branched alkyi-[N-methyl aminoacid
with hydrophobic side chain]-[aminoacid with polar uncharged sidechain]-[N-methy! aminoacid

with hydrophobic side chain}-N-[{(4-Hydroxy-2-pyrrolidinyljcarbonyl}-N-{pyrrole-2,5-dione].

{0019} In other embodiments, the lipopeptide is alkenyl-[N-methyl aminocacid with
hydrophobic side chain}-[aminocacid with polar uncharged sidechain]-[N-methyl aminoacid with
hydrophobic side chain-N-[{(4-Hydroxy-2-pyrrolidinyl )carbonyl -S-methyl-3-pyrrolin-2-one, or
alkenyl-[N-methyl aminocacid with hydrophobic side chain}-[aminoacid with polar uncharged
sidechain}-[N-methyl aminoacid with hydrophobic side chain}- N-[{4-Hydroxy-2-
pyrrolidinyl)carbonyl}-N-{pyrrole-2,S-dione], or alkenyl-[N-methyl aminoacid with hydrophobic
side chain}-[aminocacid with polar uncharged sidechain}-[N-methyl aminoacid with hydrophobic

side chain}-N-[pyrrolidine-2-carbonyl -N-[pyrrole-2 5-dione].

{0020} In one variation, the lipopeptide is alkenyl-{N-methyl aminocacid with hydrophobic
side chain}-faminoacid with polar uncharged sidechain}-{N-methyl amincacid with hydrophobic
side chain]-N-[(4-Hydroxy-2-pyrrolidinylycarbonyl}-5-methyl-3-pyrrolin-2-one, or alkenyl-{N-
methy! aminoacid with hydrophobic side chain]-[aminoacid with polar uncharged sidechain}-[N-
methy! aminoacid with hydrophobic side chain}- N-[{4-Hydroxy-2-pyrrolidinycarbonyl}-N-
[pyrrole-2,S-dione], or alkenyl-{N-methyl aminocacid with hydrophobic side chain}-[aminoacid
with polar uncharged sidechain]-{N-methyl aminoacid with hydrophobic side chain}-N-

[pyrrolidine-2-carbonyl]-N-[pyrrole-2,5-dione} In one variation, the lipopeptide 1s alkenyl-[N-
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methyl aminoacid with hydrophobic side chain]-{aminoacid with polar uncharged sidechain]-[N-
methyl aminocacid with hydrophobic side chain]-N-[{4-Hydroxy-2-pyrrolidinylcarbonylt]-5-
methyl-3-pyrrolin-2-one, or atkenyl-[N-methyl aminoacid with hydrophobic side chain}-
laminoacid with polar uncharged sidechain]-[M-methvl aminoactd with hydrophobic side chain}-
N-{{4-Hydroxy-2-pyrrolidinyl)earbonyl}-14-{pyrrole-2,5-dione], or alkenyi-{N-methyl
aminoacid with hydrophobic side chain]-[aminoacid with polar uncharged sidechain}-[ N-methyl

aminoacid with hydrophobic side chain]-N-[pyrrolidine-2-carbonyl -1 H-[pyrrole-2, 5-dione].

Componds of Formuda (1)

{0021} In certain embodiments, the composition administered comprises at least one

compound of formula (I}

o (1},

JE\\

a salt thereof, including any isomers of the foregoing, wherein:

RY TR-R?

R'is at feast one optionally substituted amino acid moiety;

R%is o O%“ , R2x (‘j or R , wherein
rN RY N RY AL O
A A Sy
e O R oo S0

R s H, oxo or optionally substituted alkyl;

R** is alkyl, optionally substituted with ~OH or ~COOH;

R% is H or alkyl; or

R** and R are taken together with the atoms to which they are attached to form an
optionally substituted 5-membered heterocycle; and

R?is alkyl
j8022] In some variations of formula (I):

R!is at least one optionally substituted amino acid moiety;

U
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R2is o , wherein:

R is H or optionally substituted atkyl;

R is alkyl, optionally substituted with -OH or ~-COOH;

R% is H or alkyl; or

R* and R¥ are taken together with the atoms to which they are attached to form an
optionally substituted S-membered heterocycle; and

R7is alkyl.

{0023} In some variations, R} is a sequence of three optionally substituted amino acid
moieties. In certain variations, R} is —-RI&RIRY wherein RY is an optionally substituted
amino acid moiety with a hydrophobic side chain; R is an optionally substitated amino acid
moiety with a polar uncharged side chain; and R'¢is an optionally substituted amino acid moiety
with a hydrophaobic side chain. In certain variations, R'is an optionally substituted amino acid
moiety selected from the group consisting of Leu, Val, and Gly; R' is an optionally substituted
amino acid moiety selected from the group counsisting of Thr, Ser, and Cys; and R'®is an
optionally substituted amino acid moiety selected from the group consisting of Val, Leu, and
Gly. In certain variations, R'2 is an optionally substituted amino acid moiety selected from the
group consisting of Leu, Val, and Gly; R' is a substituted amino acid moiety selected from the
group consisting of Thr, Ser, and Cys, substituted with an acetyl group (-C{O)YCH;s) through the
oxygen atom of the amino acid moiety; and R® is an optionally substituted amino acid moiety

selected from the group consisting of Val, Leu, and Gly.

13024} In some variations, R' is Leu-OAcThr-Val, wherein each Leu and Val is N-alkylated;
Val-OAcThr-Leu, wherein each Val and Leu is N-alkylated, Gly-OAcThr-Gly, wherein each Gly
is N-alkylated; Leu-OAcSer-Val, wherein each Leu and Val is N-alkvlated; or Leu-SAcCys-Val,
wherein each Leu and Val is N-alkylated. In one variation, R' is Leu-OAcThr-Val, wherein each
Leu and Val is N-methylated; Val-OAcThr-Leu, wherein each Val and Leu is N-methylated;
Gly-OAcThr-Gly, wherein each Gly is N-methylated; Leu-OAcSer-Val, wherein each Leu and

Val is N-methyiated; or Leu-SAcCys-Val, wherein each Leu and Val is N-methylated.
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[0025]  In other variations, R is ~-RI&R™-R'°- wherein R!* is an optionaily substituted
amino acid moiety selected from the group consisting of Leu, and Phe; R'" is an optionally

substituted Thr; and RY is an optionally substituted amino Val,

[6026] in certain variations, R! is Leu-Thr-Val, wherein each Leu and Val is N-methylated:
Leu-OAcThr-Val, wherein each Leu and Val is N-methylated; Phe-OAcThr-Val, wherein each

Phe and Val is N-methylated; and Phe-Thr-Val, wherein each Phe and Val (s N-methylated.

{6627} It should be understood that in the foregoing variations, “OAc-amino acid moiety”
refers to the amino acid moiety substituted with an acetyl group via the oxygen atom of the
amino acid motety {as the case may be}. For example, “OAcThi” or “OAcSer” refers to
threonine or sering, respectively, substituted with an acetyl group through the oxygen atom of the
amino acid side chain. Similarly, it should be understood that in the foregoing variations, “SAc-
aming acid moiety” refers to the aming acid moiety substituted with an acetyl group via the
sulfur atom of the amino acid motety (as the case may be). For example, “SAcCys” refers to

cysteine substituted with an acetyl group through the sulfur atoro of the amino acid side chain.

[6828] The descriptions herein refer to the following abbreviations: “Leu” refers to leucine,
“Val” refers to valine, “Gly” refers to glycine; “Thr” refers to threonine; “Ser” refers to sering;
“Cys” refers to cysteine; “Ala” refers to alanine; “Tle” refers to isoleucine; “Met” refers to
methionine; “Phe” refers to phenylalanine; “Tyr” refers to tyrosine; “Trp” refers to tryptophan.
¥t should further be understood that, in some variations where an amino acid s “N-alkylated”,
the nitrogen of the aming acid backbone is alkylated. Similarly, in some variations where an
amino acid is “N-methylated”, the nitrogen of the amino acid backboune is alkylated with a

methyl group.

i6029] In some variations, R% s H. In other variations, R* is alkyl. In certain variations, R*?

is Cr.10 alkyl, or Cis alkyl, or Crz alkyl. In one variation, R*® is methyl.

{8830} In some variations, R* is H. In other variations, R™ is optionally substituted alkyl.
o certain variations, the alkyl is Crae alkyl, Cos allkyl, Cooo alkyl, or Cras altkyl, or Cias alkyl. In
certain variations, the alkyl is substituted with ~OH. In vet other variations, the alkyl is

substituted with -COQOH.
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{0031}  In some variations of the foregoing, R¥ is H. In other variations, R¥ is alkyl. In
certain variations, the alkyl is Croao alkyl, Crops alkyl, Cropo alkyl, or Cis alkyl, or Cij alkyl, or

methyl.

[6032] in some variations, R™ and R? are taken together with the atoms to which they are
attached to form an optionally substituted 5-membered heterocycle. In certain variations, the
heterocycle is pyrrolidine. o certain vanations, the heterocycle is unsubstituted, or substituted

with one or more of ~OH or ~-COOH.

{8033} In some variations, R? is Rz wherein R is H or OH. In one variation, R?

Rﬁa

is OH or _ In certain variations, R? is: OH . ,
| %N O i ?{N 0
N \ N N a
/ i G N /

RZQ
oM or r In certain variations, R? is: OH  or,
Wy 0 r N o
4N ol N O
o N g N
o N o N O/}‘
o
{0034] In some variations, R? is: C‘OQH , Of 1O lrb A
f0035] In certain variations, R* is: COOH - OF HO._~ Q

Do
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{0036]  In some variations, R? is a branched alkyl. In other variations, R? is Ci.g0 alkyl, Ciag
alkyl, or Cs.o alkyl, or Cr alkyl. In certain variations of the foregoing, the alkyl is unbranched

or branched. In one variation, the alkyl is branched at the 1- and/or 3-position of the alky] chain.

In some variations, R® is: /\/\r\!?z{ , /“\/‘\/ﬁ?{ /\v/\r"\}{ or

P e N N
Componnds of Formula (17}

{6037} In some embodiments, the composition admivistered compnises: at least one

compound of formula (1)

RS R16_._R1meTC
N
@ })17

a salt thereof, including any isomers of the foregoing, wherein:

R is an optionally substituted amino acid moiety with a hydrophobic side chain;
R®i5 an optionally substituted arnino acid moiety with a polar uncharged side chain;
R'¢is an optionally substituted amino acid moiety with a hydrophobic side chain;
R* is H or optionally substituted alkyl;

R?®is H or OH; and

R’ is alkyl

{0038}  In certain embodiments, R'* R'® R R* R™ and R’ may be any of the

embodiments or variations described above for formula (1),

{6839] In certain variations, the compound of formula () is a compound of formula (H-A):

O
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R (IL-A).
/

> {
/\/\N\Ria_wb_wc’l\i j\
Q/f'*‘\N

-
{0040] In certain variations, the compound of formula (1) is a compound of formula (1-B):

g2 (II-B).

G ]
MWJ\R”—RW—R“‘/N
N

S

=
S

Compounds of Formuia (1)

{0041} In other variations, the composition administered comprises: at least one compound

of formula (1)

O
R‘E‘JL\RWNR“_—R“/

O%N/%
a salt thereof, wncluding any isorers of the foregoing, wherein
R is an optionally substituted amino acid moiety with a hydrophobic side chain;
R is an optionally substituted amino acid moiety with a polar uncharged side chain; and
Ri¢is an optionally substituted amino acid moiety with a hydrophobic side chain.
R®is H or OH, and

R? s alkyl.

{0042] In certain embodiments, R' R R R? and R’ may be any of the embodiments or

variations described above for formula (1),

{6043] In certain variations, the compound of formula (IH) is a compound of formula (III-A):

10
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g7 (lI1-A),

e
Q i
/\\/\\_/\]/J\Rm_Rm_Rm’N 9
| O&\N\b

a salt thereof, including any isomers of the foregoing, wherein R R'®. R¥ and R™ are as
> & 3’ D b > )

defined above for formula (1)
Compounds of Formula (IV}

[6044] In other variations, the composition adminisiered comprises: at least one compound

of formula (IV):

Q v,
R3 g ‘R’LRQ
or a salt thereof, including any isomers of the foregoing, wherein:

R'is at least one optionally substituied amino acid moiety,

2; . , oy g .
R%1is szO \ - R 3/? or ) RZ , wherein
R<Y N RY A0
2y N 4 ™~
JVEUV o R:g ' O O ' O

R*is H, oxo or optionally substituted alkyl;

R s alkyl, optionally substituted with ~OH or ~-COOH;

R is H or alkyl; or

R* and R¥ are taken together with the atoms to which they are attached to form an
optionally substitited S-membered heterocyele; and

R’ is alkenyl.

{0045]  In certain embodiments, RY, R* R™ R and R* may be any of the embodiments or

variations described above for formula (1),

[6846] In certain variatious, the compound of formula (IV) is a compound of formula (FV-

A

i1



WO 2022/108883 PCT/US2021/059416

RS Rzy (i\’r* A.)?

O
H 1 2x
R
' 8 RTR a Z

40

or a salt thereof] including any isomers of the foregoing,
wherein R¥ R%, and R’ are as defined above for formula (IV), and
wherein:
Zis O , r’j or alkoxy, wherein
\{E\j \ \{N\n,
R22 o
R*is H, oxo or optionally substituted alkyl;
R*is H or atkyl;
each R® and R® is independently a hydrophobic side chain of Ala, Val, Ile, Leu, Met, Phe,
Tyr, Trp, or Gly, wherein the hydrophobic side chain is optionally substituted;
R®is H or alkyl; and
R’ i5s —OH, -O(C=0)alkyl, -SH, or —S{C=0)alkyl.

[8047] In certain variations, Zis  Q

x{N

R2a

)
\

{6048) In some embodiments, R’ is H. In certain embodiments, R? is optionally substituted
alkyl. In some variations, R* s alkyl. In certain variations, R*is Ciio alkyl, or Cus alkyl, or Ci.

s alkyl. In one variation, R% is methyl. In yet other embodiments, R* is oxo.

{6049} In some variations R™ and R? are taken together with the atoms to which they are
attached to form an unsubstituted or substituted S-membered heterocycle. In certain variations,
the heterocycle is pyrrolidine. In some variations R? and R are taken together with the atoms
to which they are attached to form S-membered heterocycle substituted with ~OH. In certain
variations, the heterocycle is pyrrolidine substituted with —OH. In other vardiations, the

heterccycle is unsubstituted pyrrolidine.

12
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{B050] In some variations, R? is alkenyl. In certain variations, R? is C>-Cso alkenyl. In certain
variations R i§ ~ s s e s s, OF
of such moieties.

{80581} In yet other variations, R? is an omega-3 fatty acid, or a derivative thereof In certain
variations, R is an eicosapentaenoic acid (EPA) moiety, or a docosahexaenoic acid (DHA)

moiety, or a derivative of any of the foregoing.

j6852] In certain variations, R is the hydrophobic side chain of Leu. In certain variations, R

is the hydrophobic side chain of Phe.

{6053] In some variations, R® is H. In other variations, R is alkyl In certain variations is R®

is Croo alkyl, or Cis alkyl, or Ciz alkyl. In one variation, R* is methyl.

{6054] In certain variations, R” is ~OH. In other variations, R7 is ~-SH. In some variations,
R7is ~O(C=0jalkyl. In some variations, R7 is ~S{C=0)alkyl. In one variation of the foregoing,

the alkyl is methyl.
{0055}  In certain variations, RS is methyl, and R7 is OH.
{8056} In one embodiment:

R’ is an omega-3 fatty acid, or a derivative thereof In certain variations, R is an
eicosapentaenoic acid {EPA) moiety, or a docosahexaenoic acid (DHA) moiety, or a derivative

of any of the foregoing;
R is the hydrophobic side chain of Phe;
R is methyl; and

R7 is ~OH.
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Exemplary Compounds

{6857} In certain embodiments, the composition comprises: at least one of the following

compounds:

ot a salt thereof, including any isomers of the foregoing.

{6058] In one embodiment, the composttion comprises: at least one of the following

compounds:

J\ OH {microcolin A},
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/\Mxﬁt\xﬁgb

{microcolin BY; or

mwévi\fyi

O
or a salt thereof.

{6059] In one embodiment, the composition comprises: microcolin A, or a salt thereof. In
some variations, the composition comprises [{2535)-3-[[(25)-2-[[(2K 4R)-2 4-
dimethyioctanoyl |-methylaminoi-4-methylpentanoy! jamino}-4-[[(25)-1-[(25,45)-4-hydroxy-2-
[{(25)-2-methyl-5-0x0-2H-pyrrole- 1-carbonylipyrrolidin-1-yi}-3-methyl-1-oxobutan-2-y1]-

methylamino-4-oxobutan-2-yi} acetate, or a salt thereof.

{6060] In another embodiment, the composition comprises: microcolin B, or a salt thereot.
In some variations, the composition comprises [{25,35)-3-[[(25)-2-[I(2R 4R)-2,4-
dimethyloctanoyl}-methylamino}-4-methylpentanoyilamino-4-{methyl-[(25)-3-methyl-1-[(25)-
2-[(25)-2-methyl-5-ox0-2H-pyrrole-1-carbonyljpyrrolidin-1-yi}-1-oxcbutan-Z-yljamino}-4-

oxobutan-2~yl] acetate, ot a salt thereof,

{0061} In certain embodiments, the composition comprises:

fomst
¥4



WO 2022/108883

or a salt thereof, including any isomers of the foregoing.

{0062]  In one embodiment, the composition comprises:

or a salt thereof.
[8063] In sore erobodiments, the composition comprises: at least one

compounds in Table A below, or any salt thereof.

PCT/US2021/059416

of the following

Table A,
Compound | Compound Structure
Ne.
1
O
Y f
N_J
2
/"\/\]/\HLE? f O
G
7N
O
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{0064} In some embodiments, the composition comprises: at least one of the following

compounds in Table A’ below, or any salt thereof.

20
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Table A°.
Cempound | Compound Structure
Ko,
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H f
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25a

26a

b
~%
o)

{6065] In some variations, the compositions described herein may include one or more
isomers of the compounds described herein, including compounds of formulae (I), (1), (I1-A),
(II-B), (i), (HE-A), (IV) and (IV-A), as well as compounds of Tables A and A’ Compounds
that have the same molecular formula but differ in the nature or sequence of bonding of their
atoms ot the arrangement of their atoms in space are termed “isomers.” Isomers that have the
same sequence of bonding of their atoms but differ in the arrangement of their atoms in space are
termed “stereoisomers.” Diastereomers are stereoisomers with opposite configuration at one or
more chiral centers which are not enantiomers. Stereoisomers bearing one of more asymmetric
centers that are non-superimposable mirror images of each other are termed “enantiomers.”
When a compound has an asymmetric center, for example, if a carbon atom is bonded to four
different groups, a pair of enantiomers is possible. An enantiomer can be characterized by the
absolute configuration of its asymmetric center or centers and is described by the R- and S-
sequencing rules of Cahn, Ingold and Prelog, or by the manner in which the molecule rotates the
plave of polarized light and designated as dextrorotatory or levorotatory. The prefixes d and i or
{(+}and (-} are employed to designate the sign of rotation of plane-polarized light by the

compound, with (-} or 1 meaning that the compound 1s levorotatory. A compound prefixed with
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(+) or d is dextrorotatory. A chiral compound can exist as either individual enantiomer or as a
mixture thereof. A mixture containing equal proportions of the enantiomers is referred to as a

“racemic mixture” or “racemats”.

[8066] fn certain embodiments, the compositions described herein comprise a racemic
mixture of a compound of formula (3), (1), (1-A), dI-B), (1D, (HE-A), (IVyor (IV-A), or
compounds of Tables A and A, In certain embodiments, the compound is enriched by at least
about 90% by weight with a single diastereomer or enantiomer. In other embodiments, the
compound is enriched by at least about 95%, 98%. or 99% by weight with a single diastereomer

or enantiomer.

{6067} In some variations, the compositions described herein may include one or more salts
of the compounds described herein, including compounds of fornmulae (1), (D), (H-A), (JI-B),
(), (1H-A), (1V) and {(IV-A), as well as compounds of Tables A and A’ In certain variations,
the salts are pharmaceutically acceptable salts. The term “pharmaceutically acceptable salts”
refers to those salis which retain the biological effectiveness and properties of the free bases or

free acids, which are not biologically or otherwise undesirable.
Greneral Synthesis for Compounds

{60638} The compounds provided herein, including compounds of formulae (1}, (11}, 1-A),
(II-B), (ih), (-A), (IV) and (IV-A) and the exemplary compounds of Tables A and A’ may be
synthesized according to General Scheme 1 below. The general scheme, as well as the reactions
described in the Examples section below, can be readily adapted to prepare the compounds
disclosed herein. For example, the synthesis of non-exemplified compounds according to the
present disclosure can be successfully performed by modifications apparent to those skilied in
the art, e.g., by utilizing other suitable reagents known in the art other than those described, or by

making routine modifications of reaction conditions, reagents, and starting materials.
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General Scheme 1
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The exemplary compounds of Tables A and A, may be synthesized according to

[/ \ or alkoxy, wherein

R* i3 H, oxo or optionally substituted alkyl,

R™ is alkyl, optionally substituted with ~OH or ~-COOH;

R% is Hor alkyl; or

R** and R¥ are taken together with the atoms to which they are attached to form an

optionally substituted S-membered heterocycle;

B
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R3 is alkyl, cycloalkyl, or alkenvl;

R*is H or alkyl;

each R” and R is independently a hydrophobic side chain of Ala, Val, Hle, Leu, Met, Phe,
Tyr, Trp, or Gly, wherein the hydrophobic side chain 1s optionally substituted;

R®is H or alkyl; and

R is ~OH, -O(C=0)alkyl, -SH, or ~S{C=0lalkyl.

16070] The general scheme, as well as the reactions described in the Examples section
below, can be readily adapted to prepare the compounds disclosed herein. For example, in some
variations, reagent R may be N-Methyl-L-leucine benzyl ester p-toluenesulfonate or may be
substituted with other appropriate compounds to produce other moieties corresponding to

variables R* and R’ in formula (IV-A).
60711 An exemplary procedure for the general scheme (Scheme 1) is provided below:

{8072} Step 1 {Condensation of R°COOH). A coupling reagent (e.g. NN
carbonyldiimidazole (CD1)) 1s combined with a suitable solvent, such as dichloromethane. This
solution is cooled. Separately, R1 is also combined with a suitable solvent, such as
dichloromethane, to which a suitable base, such as diisopropylethylamine (DIPEA), is added.
Once the suspension turns clear, it is added to the chilled CDI suspension. Once the resulting
second suspension turns clear, the reaction continues under drying conditions (such as under a
CaCly drving tube) and is continued until completion. Upon completion, the reaction mixture
undergoes a workup, involving extraction with a suitable organic solvent, such as ethyl acetate,
and the organic layer dried (¢.g., over MgSOy), filtered and solvent is removed to obtain a crude

product (such as a viscous oil}.

{8073} To this crude product, additional solvent, such as dichloromethane, is added. To this,
R3COGH, a coupling reagent, such as 1-hydroxybenzotriazole hydrate (HOBt hydrate), and a
catalyst, such as CuBr. Upon completion of the reaction, the reaction mixture uondergoes a
workup, involving quenching {e.g with an aqueous solutien of HCl) and extraction with a
suitable organic solvent, such as dichloromethane, and the organic layer is washed with an
aqueous solution {e.g. NaHC(:), diied (e.g. over Mg8Q4), filtered and the solvent is removed to

obtain a crude product {such as an oil} (P1).
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{6074} Step 2 ({Condensation of PI with R2). P1 is added to an organic solvent {e.g.
raethanol) and a catalyst (e g. Pd/C). The reaction s stirred under Ho, then filtered and the

solvent is removed to obtain a crude product (e.g. an oil} (P1 acid).

{6875] A coupling reagent {e.g. N,N'-carbonyldiimidazole (CD1}} is combined with a
suitable solvent, such as dichloromethane. This solution is cooled Separately, R2 is also
combined with a suitable solvent, such as dichloromethaneto which a suitable base, such as
ditsopropylethylamine (DIPEA), is added. Once the suspension turns clear, it is added to the
chilled CD3i suspension. OUnce the resulting second suspension turns clear, the reaction continues
under drying conditions (such as under a CaCly drying tube) and is continued until completion.
Upon completion, the reaction mixture undergoes a workup, tnvolving extraction with a suitable
organic solvent, such as ethyl acetate, and the organic layer dried {e.g., over Mg8Qy)}, filtered

and solvent is removed to obtain a crude product (such as a viscous oil)}.

{6076} To this crude product, additional solvent, such as dichloromethane, is added. To this,
Pi acid {(from above}, a coupling reagent, such as T-hydroxybenzotriazole hydrate (HOBt
hydrate), and a catalyst, such as CuBr2. Upon completion of the reaction, the reaction mixture
undergoes a workup, involving guenching (e g with an aquecus solution of HCH) and extraction
with a suitable organic solvent, such as dichloromethane, and the organic layer is washed with an
agueous solution (e.g. NaHC(s), diied (e.g. over MgSQy), filtered and the solvent is removed to

obtain a crude product (such as an oil) (P2).

j{j); RS » O
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R‘l on RG R7
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{8077} Step 3 {Condensation of P2 with B3}, P2 is added to a suitable organic solvent, such
as methanol, and a suitable catalyst, such as Pd/C. The reaction is stirred under H, then filtered

and the solvent is removed to obtain a crude product (e.g. an oil} (P2 acid).

[6078] A coupling reagent (e.g. N, N'-carbonyldiimidazole (CB1}) is combined with a
suitable solvent, such as dichloromethane. This solution is cooled. Separately, R3 is also
combined with a suttable solvent, such as dichloromethane to which a suitable base, such as
ditsopropylethylamine (DIPEA), is added. Once the suspension turns clear, it is added to the
chilled CDI suspension. Once the resulting second suspension turns clear, the reaction continues
under drying conditions (such as under a CaCly drying tube) and is continued until completion.
Upon completion, the reaction mixture undergoes a workup, involving extraction with a suitable
organic solvent, such as ethyl acetate, and the organic layer dried {e.g., over MgSQy}, filtered

and solvent is removed to obtain a crude product (such as a viscous oil).

{8079] To this crude product, additional solvent, such as dichloromethane, i1s added. To this,
P2 acid (from above), a suitable coupling reagent, such as -hydroxybenzotriazole hydrate
{HOB¢t hydrate), and a suitable catalyst, such as CuBr. Upon completion of the reaction, the
reaction mixture undergoes a workup, involving quenching (e g with an aqueous solution of
HC1) and extraction with a suitable organic solvent, such as dichloromethane, and the organic
iayer is washed with an aqueous solution {e.g. NaHCO3), dried (e.g. over MgSOy), filtered and

the solvent is removed to obtain a crude product (such as an otl) (P3}).
o R, O &
c\ﬂ\ N OBn
RE N N
R' O RV O
R® TR
23

{0080} Step 4 (Condensation of P3 with cis-hydroxyproline 4-methylpyrrolidinone
amide}. P3 is added to a suitable organic solvent, such as methanol, and a suitable catalyst, such
as Pd/C. The reaction is stirred under Hy, then filtered and the solvent is removed to obtain a

crude product {e.g. an oil} (P3 acid).
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{0081} A suitable coupling reagent, such as N,N'-carbonyldiimidazole (CDl}, is combined
with a suitable solvent, such as dichloromethane. This solution is cooled. Separately, Rd is also
combined with a suitable solvent, such as dichloromethaneto which a suitable base, such as
ditsopropylethylamine (DIPEA), i1s added. Once the suspension turns clear, it is added to the
chilled CD3i suspension. OUnce the resulting second suspension turns clear, the reaction continues
under drying conditions {such as under a CaClz drying tube) and is continued until completion.
Upon completion, the reaction mixture undergoes a workup, tnvolving extraction with a suitable
organic solvent, such as ethyl acetate, and the organic layer dried {e.g., over Mg8Qy)}, filtered

and solvent is removed to obtain a crude product (such as a viscous oil)}.

{6082] To this crude product, additional solvent, such as dichloromethane, is added. To this,
P3 acid {from above), a coupling reagent, such as I-hydroxybenzotriazole hvdrate (HOBt
hydrate), and a catalyst, such as CuBr. Upon completion of the reaction, the reaction mixture
undergoes a workup, involving guenching (e g with an aqueocus solution of HCH) and extraction
with a suitable organic solvent, such as dichloromethane, and the organic layer is washed with an
agueous solution (e.g. NaHC(s), diied (e.g. over MgSQy), filtered and the solvent is removed to

obtain a crude product {such as an oil) (Formula P).

o R o R® R¥
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Formula (P}

Other Components

{0083] In some embodiments, the compositions for the respiratory treatments further tnclude
one or wore additional components. In some variations, the additional compouents include
minor fatty acid triglyceride components. In some variations, the additional components include
saturated acids. In certain variations, the additional compouents include caproic acid, caprylic

acid, capric acid, fauric acid, behenic acid, or lignoceric acid, or any combination thereof.
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10084] In some variations, the additional components include monounsaturated acids. In
certain variations, the additional components include myrstoleic acid, heptadecenoic acid, elaidic

acid, gadoleic acid, erucic acid, brassidic acid, and/or nervounic acid.

[B085] fn some variations, the additional components include polyunsaturated acids. In
certain variations, the additional components include gamma linolenic acid, columbinic acid,

stearidonic acid, mead acid, and/or dihomo gamma linolenic acid.

{6886] In other variations, the additional components include small organic roolecules. In
some variations, the additional components include terpenes {e.g., ligustilide), sesquiterpenes
{e.g., germacrene}, phenols {e.g., thymol, eugenol, carvacrol}, alcohols {e.g., linalool, citroneliol,
terpineol), sesquiterpene alcohols {e.g., bisbalol, santalol}, ketones {e.g., thujone, pinacamphone,
italidone), esters {e.g., linalyl acetate, geranyl acetate, citroneliyl formate}, lactones and
coumarins {e.g., helenalin, elecampane, furocoumarin}, ethers (e.g., chavicol), steroid derivatives
{e.g., sitosterod, stigmasterol), and/or phthalide derivatives {e.g., 3-butyliden-4,5-

dihydrophthalide).

{6887} Iu sorve variations, the additional components include other lipopeptides. In some
variations, the additional components include linear and/or cyclic lipopeptides. In certain
variations, the additional components include iturin A, hoiamides, heronamides, laxaphycin,
apramides, dragonamides, gageotetrins, lyngbyabelling, cvelodycidins, parguerine, pumilacidin,
sulforeido lipopeptides, fengycins, mebamamides, pentcimutamides, sulfoglycolipids, halovir,

frahalalide, and/or tuftsin.

{6088] fn some variations of the foregoing additional components described, the

compound(s) may be present in salt form, including in pharmaceutically acceptable salt forms.
Conditions, Diseases or Disorders

{60389] In some aspects, the compositions provided herein, including compesitions
comprising compounds of formulae (I}, (1), (II-A), (II-B), (1113, (TI-A), (IV) and (IV-A), may be
used to treat inflammatory conditions, disorders or diseases, including respiratory conditions,
disorders or diseases. In some embodiments, the conditions, disorders or diseases are

inflammations of the respiratory tract. lu some aspects, provided is a method for treating
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inflammatory conditions, disorders or diseases in a human in need thereof, comprising

administering the compositions provided herein to the human.

06940] In some variations, “treatment” or “freating” 1s an approach for obtaining beneficial
or desired results inchuding clinical results. Beneficial or desired clinical results may include one

or more of the following:
) decreasing one more symptoms resulting from the condition, disease or disorder;

(it}  diminishing the extent of the disease and/or stabilizing the condition, disease or disorder

(e.g., delaying the worsening of the condition, disease or disorder),
(1)  delaying the spread of the condition, disease or disorder;

(ivy  delaying or slowing the recurrence of the condition, disease or disorder and/or the

progression of the condition, disease or disorder;

v) ameliorating the disease state and/or providing a remission {whether partial or total) of
the condition, disease or disorder and/or decreasing the dose of one or more other medications

required to treat the condition, disease or disorder;
{(vi)  increasing the quality of life; and/or
{vii}) prolonging survival.

6891} Io sorve ervbodiments, the compositions provided berein, including compositions
comprising compounds of foroulae (1), (1L, (H-A), (1-B), (1), (H-A), (1V) and (1V-A}, may be
used to treat asthma, pneumonia, bronchiectasis, emphysema, tuberculosis, fung collapse, lung
fibrosis, fibrosing alveolitis, chronic obstructive pulmonary disease (COPD), allergic rhinitis,

chronic rhinosinusitis ({CRS), and acute respiratory disease syndrome.

[0092] In some embodiments, the condition, disease or disorder is a chronic inflammatory
disorder. lu certain embodiments, the chronic inflammatory disorder is a chronic inflammatory
disorder of the airways. In certain variations, the condition, disease or disorder is an

inflanmunatory lung disease. In some variations, the condition, disease or disorder involves
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narrowing and/or swelling of airways, thereby making breathing difficult and triggering
coughing, wheezing and/or shortness of breath. In certain variations, the condition, disease or
disorder 1s asthma. In certain vanations, the asthma is bronchial asthma. In one variation, the
condition, disease or disorder involves steroid treatment resistant asthma and airway

consirictions.

i6093] In other embodirents, the condition, disease or disorder is an allergy or an allergic

inflammation.

{0094] In other embodiments, the condition, disease or disorder is a viral respiratory disease.
Io some variations, condition, disease or disorder is severe acute respiratory syndrome. In

certain variations, the severe acute respiratory syndrome is caused by a coronavirus,

[6095] fn some variations, the human in need thereot is a lung-compromised individual. In
certain variations, the lung-compromised individual has fluid build-up in the alveoli in the lungs.
This fluid can leak from the smallest blood vessels in the lungs inte the alveoli due to the
destruction of the protective membrane in the alveoli. The membrane which normally keeps this
fluid o the vessels may be destroyed because of a disraption v inmune response due 1o severe
disease or injury. The fluid enters the alveoli and keeps the lungs from filling with enough air,
which means less oxygen reaches the bloodstream, This deprives organs of the oxygen that is

nesded to function, which can cause multiple organ fathure resulling in death.

{8096} In one embodiment, provided is a method for treating hospitalized lung-compromised
humans in need thereof, comprising administering the compositions provided herein, including
compaosttions comprising compounds of formulae (1), (11}, (I-A), 31-B), (1), (IH-A), (IV) and

{IV-A)}, to the human to reduce or delay the need to provide the human with assisted respiration.

{6097} In some variations, “delaying” development of a condition, disease or disorder means
to defer, hinder, slow, retard, stabilize and/or postpone development of the condition, disease or
disorder. This delay can be of varving lengths of time, depending on the history of the condition,

disease or disorder and/or individual being treated.

[3098] In other aspects, the compositions provided herein, including compositions

comprising compounds of formulae (I}, (1), (A}, (H-B), (1), (H-A), (1V) and (IV-A)},
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improve anti-inflammatory efficacy via a reduction in eosinophil effector function. Thus, in
certain embodiments, provided is a method for reducing eosinophil effector function in a human
in need thereof, comprising administering the compositions provided herein, including
compositions comprising compounds of formulae (), (1), (I1-A), (JI-B), (1), (IL-A), (IV) and

(}V-A), to the human to reduce eosinophil effector function.
Sub~Patient Population

{6699] In some embodiments, the methods provided herein involve treating a buman in need
thereof. In certain embodiments, the human is largely resistant to medical and surgical
interventions for treating the inflarmmatory conditions, disorders or diseases described herein. In
one embodiment, the human exhibits or has resistance to steroid therapy. For example, in one

variation, the human has steroid treatment resistant asthma.

{0100} In some variations of the foregoing, the human is a child. In certain variations, the
human is less than 18 vears old, less than 12 vears old, less than 10 years old, less than 5 years

old, less than 2 years old, or less than | year; or between 2 years old and 12 years old.
Formulations

{0161] In some embodiments, the compositions provided herein, including compositions
comprising compounds of formulae (1), (I}, (1-A), (-B), I, (JI1-A), (IV) and (IV-A), are
formulated for oral administration. Forms suitable for oral administration may include, for

example, tablets, pills, capsules, cachets, dragees, lozenges, liquids, gels, syrups, slurries, elixirs,

suspensions, agrosols, or powders.

{6102} In certain embodiments, the pharmaceutical compositions described herein are in the

form of syrups, capsules, and soft gels (including, for example, chewable gummies).

{0103} Techniques for fornwlation and administration of the compositions can be found in
Remington’s Pharmaceutical Sciences, 18th Ed., Mack Publishing Co, Easton, Pa., 1990, The
pharmaceutical compositions described herein can be manufactured using any conventional
method, ez, mixing, dissolving, granulating, dragee-ruaking, levigating, emulsifying,

encapsulating, entrapping, melt-spinning, spray-drying, or Iyophilizing processes. An optimal
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pharmaceutical formulation can be determined by one of skill in the art depending on the route of
administration and the desired dosage. Such formulations can influence the physical state,

stability, rate of in vivo release, and rate of in vivo clearance of the administered agent.

[0104] fn some variations, the compositions provided herein are administered to the human
as a unit dosage, for example, in the form of syrups, capsules, and soft gels (including, for
example, chewable gummies) as described herein. In one variation, “unit dosage form” refers (o
physically discrete units, suitable as unit dosages, each unit containing a predetermined quantity
of the compositions provided hereiu, or compositions comprising biological active(s) isolated

from the compositions provided herein, which may be in a pharmaceutically acceptable carrier.

{0105] As used herein, by “pharmaceutically acceptable” refers to a material that is not
biologically or otherwise undesirable, e.g., the material may be incorporated into a
pharmaceutical composition administered to an individual without causing significant
undesirable biclogical effects or interacting in a deleterious manner with any of the other
components of the composition tn which it s contained. Pharmaceutically acceptable carriers or
excipients have preferably thus in some embodiments met the required standards of toxicological
and manufacturing testing and/or are included on the lnactive Ingredient Guide prepared by the

U.S. Food and Drug administration.

{0106} In other variations, the compositions provided herein are formulated for aerosol

delivery.
Dosages

f0107] In some ernbodiments, the methods provided comprise administering to the human in
need thereof an effective amount of the compositions provided herein, including compositions
comprising compounds of formulae (1), (11}, (H-A), (11-B), (01, (II-A}, (V) and (IV-A}). In
some variations, an “effective amount” intends such amount of a composition or biological
active of the invention which should be effective in a given therapeutic form. In certain
variations, an effective amount of the composition provided herein s an amount sufficient to

reduce eosinophil effector function in the human, and thereby treating the human suffering from
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the conditions, diseases or disorders described herein, or alleviating the existing symptoms of

such conditions, diseases or disorders.

{8108] In some variations, exemplary dosage levels of microcolins for a human may be

between 0.01 mg/kg to 100mg/kg weight of the human.

[0109] The final dosage regimen is determined by the attending physician in view of good
medical practice, considering various factors that modify the action of the salmonid oil
composition, or composition comprising biclogical active(s) isolated from the salmonid oil
compositions provided herein, the identity and severity of the disease state, the responsiveness of
the subject, the age, condition, body weight, sex, and diet of the subject, and the severity of any
infection. Additional factors that can be taken into account include time and freguency of
administration, drug combinations, reaction sensitivities, and tolerance/response to therapy.
Further refinement of the dosage appropriate for treatment involving any of the formulations
mentioned herein is done routinely by the skilled practitioner without undue experimentation,
especially in light of the dosage information and assays disclosed, as well as the pharmacokinetic

data cbserved in human clinical trials.

{0110} An effective amount may be in one or more doses, 7.e., a single dose or multiple doses
roay be required to achieve the desired treatment endpoint. In certain embodiments, the
salmonid cil composition, or composition comprising biological active(s) isolated from the
salmonid oil compositions provided herein, are administered once, twice, or three times daily. In
certain embodiments, the composition provided herein are administered cnce or twice daily. In

certain embodiments, the composition provided herein are administered once daily.
Articles of Manufacture and Kits

f0111} The compositions provided herein, including compositions comprising compounds of
formulae (I), (1), (JI-A), (I-B), (11D, (H-A), (1V) and (IV-A), may be formulated in one or more
pharmaceutically acceptable carriers, excipients or other ingredients can be prepared, placed in
an appropriate container, and labeled for ireatment of an indicated condition, disease or disorder.
Accordingly, in certain aspects, also provided is an article of manufacture, such as a container

comprising a dosage form of salmonid oil composition, or composition comprising biological

(V%)
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active(s} isolated from the compositions provided herein, and a label containing instructions for

use of such compositions.

{0112} In some ermbodiments, the article of manufacture is a container comprising a dosage
form of compositions provided herein, and one or more pharmaceutically acceptable carriers,
excipients or other ingredients. In one embodiment of the articles of manufacture described
herein, the dosage form 1s a syrup, capsule and soft gel (incinding, for example, chewable

gummies).

{0113} In certain aspects, kits also are provided. For example, in some embodiments, a kit
can comprise a dosage form of compositions provided herein, and a package insert containing
instructions for use of the composition/active(s) in treatment of a condition, disease or disorder.
The instructions for use in the kit may be for treating a respiratory inflammation or inflammation
of the respiratory tract, including, for example, asthma. In one variation, the instructions for use
in the kit may be for treating bronchial asthma. In another variation, the instructions for use in

the kit may be for treating severe acute respiratory syndrome,

[0114] The labels and package inserts of the articles of manufacture and kits, respectively,
contain instructions for treating any of the conditions, diseases or disorders described herein. In
some embodiments, the label contain instructions for treatment of inflammatory conditions,
disorders or diseases, including respiratory conditions, disorders or diseases. In some variations,
the label contain instructions for treatment of a chronic inflammatory disorder of the atrways. In
one variation, the label contain instructions for treatment of asthma, such as bronchial asthma
and/or steroid treatment resistant asthma. In other embodiments, the label contain instructions
for treatment of a viral respiratory disease, such as severe acute respiratory syndrome (including,

for example, severe acute respiratory syndrome caused by a corconavirus).

f0115 Unless clearly indicated otherwise, the terms “a,” “an,” and the like, refer to one or

maore.

0116} I some variations, “about” refers to the usual error range for the respective value
readily known to the skilled person in this technical field. Reference to “about” a value or

parameter herein includes {(and describes) embodiments that are directed to that value or
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parameter per se. For example, “about x” includes and describes “x” per se. I some
embodiments, the term “about” when used in association with a measurement, or used to modify

a value, 3 unit, a constant, or a range of values, refers to variations of +/- 2%.

{0117} fn some variations, “between” two values or parameters herein includes (and
describes} embodiments that include those two values or parameters per se. For example,

description referring to “between x and vy includes description of “x” and 'y per se.
ENUMERATED EMBODIMENTS

{0118} The following enumerated embodiments are representative of some aspects of the

invention.

I. A method for treating an inflammatory condition, disorder or disease in a human in need
thereof, comprising: administering to the human an effective dose of a composition comprising

at least one lipopeptide to treat the inflammatory condition, disorder or disease,

wherein the lipopeptide is [2,4-alkyisubstituted octanoyl]-[N-methyl aminoacid with
hydrophobic side chain}-[aminoacid with polar uncharged sidechain]-[N-methyl aminoacid with
hydrophobic side chain]-N-[{4-Hydroxy-2-pyrrolidinyl jearbonyl }-S-methyl-3-pyrrolin-2-one, or

a salt thereof, including any isomers of the foregoing; or
wherein the lipopeptide is a compound of formula (1)

o (0.
RSJJ\RLRZ
or a salt thereof, including any isomers of the foregoing, wherein:
R' is at least one optionally substituted amino acid moiety;

R?ig e , wherein:
R »‘ 2

R* is H or optionally substituted alkyl;
R is alkyl, optionally substituted with ~OH or ~-COOH,;

R¥ is H or alkyl; or
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R2* and R¥ are taken together with the atoms to which they are attached to form an
optionally substituted S-membered heterocycle; and

R7 is alkyl.

~

2. The method of embodiment 1, wherein the inflammatory condition, disorder or disease is

a chronic inflammatory disorder of the airways.

3. The method of embodiment 1, wherein the inflammatory condition, disorder or disease is
asthma.
4. The method of embodiment 1, wherein the inflammatory condition, disorder or disease is

bronchial asthma.

S. A method for treating a respiratory condition, disorder or disease in a human in need
thereof, comprising: administering to the human an effective dose of a composition comprising

at least one lipopeptide to treat the inflammatory condition, disorder or disease,

wherein the lipopeptide is [2,4-alkyisubstituted octanoyl]-[N-methyl aminoacid with
hydrophobic side chain}-[aminoacid with polar uncharged sidechain]-[N-methyl aminoacid with
hydrophobic side chain]-N-[{4-Hydroxy-2-pyrrolidinyl jearbonyl }-S-methyl-3-pyrrolin-2-one, or

a salt thereof, including any isomers of the foregoing; or
wherein the lipopeptide is a compound of formula (1)

o W,
RSJJ\RLRZ
or a salt thereof, including any isomers of the foregoing, wherein:
R' is at least one optionally substituted amino acid moiety;

R?ig e , wherein:
R —
N

R=<Y
?:*/LT

hiidd 0 REa
R* is H or optionally substituted alkyl;
R is alkyl, optionally substituted with ~OH or ~-COOH,;

R¥ is H or alkyl; or
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R2* and R¥ are taken together with the atoms to which they are attached to form an
optionally substituted S-membered heterocycle; and

R7 is alkyl.

6. The method of embodiment 5, wherein the respiratory condition, disorder or disease is a

viral respiratory disease.

3
/
i

The method of embodiment 5, wherein the respiratory condition, disorder or disease is

severe acute respiratory syndrome.

3. The method of embodiment 7, wherein the severe acute respiratory syndrome is caused

by a coronavirus.

9. The method of any one of embodiments 1 to &, wherein the buman is largely resistant to

medical and surgical interventions for treating the condition, disorder or disease.

10 The method of any one of embodiments 1 to 4, wherein the human exhibits or has

resistance to steroid treatments.

11 The method of any one of embodiments 1 to 4, wherein the human has steroid treatment

resistant asthma.

12. The methed of any one of embodiments 1 to 11, wherein the administration of the
composition to the human reduces or delays the need to provide the human with assisied

respiration.

13. A method for reducing eosinophil effector function in a human in need thereof,
comprising administering to the human a salmonid oil composition or a composition comprising

at least one lipopeptide to reduce eosinophil effector function,

wherein the lipopeptide is [2,4-alkyisubstituted octanoyl]-{N-methyl aminocacid with
hydrophaobic side chainj-[aminoacid with polar uncharged sidechain]-{N-methyl aminocacid with
hydrophobic side chain]-N-[{4-Hydroxy-2-pyrrolidinyljcarbonyl}-S-methyl-3-pyrrolin-2-one, or

a salt thereof, including any isomers of the foregoing; or
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wherein the lipopeptide is a compound of formula (1)

o o,
f%3L‘R1~¥<2
or a salt thereof, including any isomers of the foregoing, wherein:
R!is at least one optionally substituted amino acid moiety;
R? s

s (@]
R2X enes
RYY 5\? )
*;&J\(
hiridd O

RZa

, wherein:

R* i3 H or optionally substituted alkyl;

R is alkyl, optionaliy substituted with ~OH or ~-COOH,;

R¥ is H or alkyl; or

R* and R¥ are taken together with the atoms to which they are attached to form an
optionally substituted S-membered heterocycle; and

R7 s alkyl.

14, The method of any one of the preceding embodiments, wherein the lipopeptide is [2,4-
alkylsubstituted octanoyl}-[N-methyl amincacid with hydrophobic side chain]-[aminoacid with
polar uncharged sidechain}-{N-methy! aminoacid with bydrophobic side chain]-N-{{4-Hydroxy-
2-pyrrolidinylcarbonyl}-5-methyl-3-pyrrolin-2-one, or a salt thereof, including any isomers of

the foregoing.

Ju—

5. The method of any one of the preceding embodiments, wherein the lipopeptide is a
compound of formula (I}
(l?\ (1),

or a salt thereof, including any isomers of the foregoing, wherein:

R TR-R2

R!is at least one optionally substituted amino acid moiety;

R%is o)
2y
R\E}E,HTNQ

e pia

, wherein:

R*is H or optionally substituted alkyl;
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R?*is alkyl, optionally substituted with —~OH or ~-COOH;

R% is H or alkyl; or

R* and R¥ are taken together with the atoms to which they are attached to form an
optionally substituted 5-membered heterocycle; and

R3 is alkyl.

13 The method of embodiment 15, wherein R! is a sequence of three optionally substituted

aming acid moieties.

7.  The method of embodiment 15, wherein R is ~-R1&RP.R¥- wherein:

Ri%ig an optionally substituted amino acid moiety with a hydrophobic side chain;

R is an optionally substituted amino acid moiety with a polar uncharged side chain; and
R is an optionally substituted amino acid moiety with a hydrophobic side chain.

18.  The method of embodiment 15, wherein R! is ~RIZRIPR . wherein:

Ri% is an optionally substituted amino acid moiety selected from the group consisting of Leu,

Val, and Gly;

R is an optionally substituted amino acid moiety selected from the group consisting of Thr, Ser,

and Cys; and

R is an optionally substituted amino acid moiety selected from the group consisting of Val,

Leu, and Gly.
19.  The method of embodiment 15, wherein R' is ~R2-RPRM. wherein:

Ri%is an optionally substituted amino acid moiety selected from the group consisting of Leu,

Val, and Gly;

R is a substituted amino acid moiety selected from the group consisting of Thr, Ser, and Cys,

substituted with ~-C{O)CH;; and
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R is an optionally substituted amino acid moiety selected from the group consisting of Val,

Leu, and Gly.

20, The method of embodiment 15, wherein R} is:
Leu~-OAcThr-Val, wherein each Leu and Val is N-methylated;
Val-OAcThr-Leu, wherein each Val and Leu is N-methylated;
Gly-OAcThr-Gly, wherein each Gly is N-methylated;
Leu-OAcSer-Val , wherein each Leu and Val is N-methylated; or
Leu-SAcCys-Val, wherein each Leu and Val is N-methylated.

21, The method of any one of embodiments 1 to 20, wherein R? and R? are taken together

with the atoms to which they are attached to form an optionally substituted S-merabered

heterocycle.
22. The method of any one of embodiments 1 to 20, wherein R? is:
sz
7
9
R

o N
RZa
wherein R® is H or OH.
23, The method of any one of embodiments 1 to 20, wherein R? is:
COOH , O HO O}— )
\
N

N \>

24 The method of any one of the preceding embodiments, wherein the lipopeptide is:
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% H
/\/\(%N
| 0
o H
/\/Y\H\N N
1 Q
o]

PSS NE:
EO

i |
YT

or a salt thereof, including any isomers of the foregoing.

25, The method of any one of the preceding embodiments, whergin the lipopeptide is:
OH (microcolin A);
N NIy
O /\O N /7
o' s

N
¥4
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o /

O /T\C
P
J\ {microcolin B, or
Q i 1
N\MN N y : N N O
: x| N
© o N)L/}

or a salt thereof,

~

26. The method of any one of the preceding embodiments, wherein the lipopeptide is
microcolin A, or microcolin B, or a salt thereof, including any isomers of the foregoing, or any

combinations of the foregoing.

27, The method of any one of the preceding embodiments, wherein the lipopeptide is
microcolin,
28. The method of any one of the preceding embodiments, wherein composition further

comprises caproic actd, caprylic acid, capric acid, lavric acid, behenic acid, lignoceric acid,
myrstoleic acid, heptadecenoic acid, elaidic acid, gadoleic acid, erucic acid, brassidic acid,
nervonic acid, gamma linolenic acid, columbinic acid, stearidonic acid, mead acid, or dihomo

gamma linolenic acid, or any combination thereof.

29, The method of any one of the preceding embodiments, wherein the composition further
comprises Hgustilide, germacrene, thymol, eugenol, carvacrol, linalool, citronellol, terpineol,

bishalol, santalol, thujone, pinacamphone, italidone, linalyl acetate, geranyl acetate, citronellyl
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formate, helenalin, elecampane, furccoumarin, chavicol, sitosterol, stigmasterol, or 3-butyliden-

4, 5-dihydrophthalide, or any combination thereof.

30.  The method of any one of the preceding embodiments, wherein the composition further
comprises iturin A, hotamides, heronamides, laxaphycin, apramides, dragonamides, gageotetring,
iyngbvabelling, cyclodycidins, parguerine, pumtlacidin, sulforeido lipopeptides, fengycins,
mebamamides, penicimutamides, sulfoglycolipids, balovir, kahalalide, or tuftsin, or any sali

thereof, or any combination of the foregoing.

31, The method of any one of the preceding embodiments, wherein the composition is

administered as a syrup, chewable, capsule or soft gel.

|95
b

An article of manufacture, comprising:
a container comprising a composition comprising at least one lipopeptide,

wherein the lipopeptide is [2 4-alkylsubstituted octanoyl}-[N-methy! aminoacid with
hvdrophobic side chain]-[aminoacid with polar uncharged sidechain}-[N-methy]
aminoacid with hydrophobic side chain}-N-{{4-Hydroxy-2-pyrrolidinyljcarbonyi}-5-

methyl-3-pyrrolin-2-one, or a salt thereof, including any isomers of the foregoing; or
wherein the lipopeptide is a compound of formula (I):

o

I

or a salt thereof, including any isomers of the foregoing, wherein:

RS R‘?_,RZ
Rl is at least one optionally substituted amino acid moiety,

R?is Q
sz
v Y \
R‘;fN N
""""’ O é.?a

R* is H or optionally substituted alkyl;
R is alkyl, optionally substituted with ~OH or ~-COOH,
R% is H or alkyl; or

, wherein:

.
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R?* and R” are taken together with the atoms to which they are attached to form
an optionally substituted 5-membered heterocycle; and

RYis alkyl; and
a fabel containing instructions for use of such composition.

33 The article of manufacture of embodiment 32, wherein the lipopeptide is a compound of
formula (1):
O (D

g

R:’: R'LRE
or a salt thereof, including any tsomers of the foregoing, wherein:
R1is at least one optionally substituted amino acid moiety;

R is Q , wherein:

O Rza

R% s H or optionally substituted alkyl,

R** is alkyl, optionally substituted with ~OH or -COOH,

R% is H or alkyl; or

R and R? are taken together with the atoms to which they are attached to form an
optionally substituted S-membered heterocycle; and

R3 is alkyl.

34, The article of manufacture of embodiment 32 or 33, wherein the composition is provided

in a dosage form.

35 The article of manufacture of embodiment 32 or 33, wherein the dosage form is a syrup,

chewable, capsule or soft gel.
36, AXkit, comprising:

a dosage form of a composition comprising a composition comprising at least one lipopeptide,
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wherein the lipopeptide is [2 4-alkylsubstituted octanoyl}-[N-methy! aminoacid with
hydrophobic side chain]-{faminoacid with polar uncharged sidechain}-{N-methyl
aminoacid with hydrophobic side chain}-N-{{4-Hydroxy-2-pyrrofidinyl)carbonyi}-5-

methyl-3-pyrrolin-2-one, or a salt thereof, including any isomers of the foregoing; or
wherein the lipopeptide is a compound of formula (1)

ji {1,

RB R‘:_RZ
or a salt thereof, including any isomers of the foregoing, wherein:
R is at least one optionally substituted amino acid motety;

R?is . wherein:

R‘y&}

R2% s H or optionally substituted alkyl;

R* is alkyl, optionally substituted with -OH or -COCH,

R¥ is H or alkyl; or

R” and R¥ are taken together with the atoms to which they are attached to form
an opiionally substituied S-membered heterocycle; and

R is alkyl; and

a package insert containing instructions for use of such composition.

(98]

7. The kit of embodiment 36, wherein the lipopeptide is a compound of formula (1)

j-?k {0,
RS TRMR?
or a salt thereof, including any isomers of the foregoing, wherein:

R'is at least one optionally substituted amino acid moiety;

Riig wherein:
RZX
RYY J\T b

R*is H or optionally substituted alkyl;
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R?*is alkyl, optionally substituted with —~OH or ~-COOH;

R% is H or alkyl; or

R* and R¥ are taken together with the atoms to which they are attached to form an
optionally substituted 5-membered heterocycle; and

R3 is alkyl.

38 The kit of embodiment 36 or 37, wherein the dosage form is a syrup, chewable, capsule

or soft gel.
EXAMPLES

f0119] The following Hxamples are merely illustrative and are not meant to limit any aspects

of the present disclosure in any way.
Synthetic Examples

{8126} Structure verification is carried out by obtaining the expected M+ ion on all final

analogs synthesized. All mass resolution LC/MS data was obtained.

Example 1

Synthesis of Compound b

0121} Step 1 {(Condensation of Racemic 2,4-dimethyloctancic acid with pTos.N-methyl-
L-Leu-OBn). To a round-bottomed, single-necked reaction flask, equipped with a micro
magnetic stir bar, is added N N'-carbonylditmidazole (CP1} (162 mg), followed by 1 ml of
dichloromethane. Gently stirred. The reaction flask is sealed with a rubber septum containing a

thermoprobe. The reaction flask is cooled to 0 °C {ice bath).

f0122] To another round-bottomed, single-necked reaction flask equipped with a2 micro
magnetic stir bar, is added N-Methvl-L-leucine benzyl ester p-toluenesulfonate (pTosMeN-Leu-
OBu) (407 mg), followed by dichloromethane. To the resulting white suspension 1s added
ditsopropylethylamine (DIPEA) (129 mg). The suspension turns clear and this is added to the
chilled CDI suspension using a syringe over 10 minutes. The suspension turns clear and stirting

under a CaCly drying tube is continued at room temp (RT) ~25 °C. and 1s monitored by TLC for

(o4l
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completion. The reaction flask is set upon a rotovap and concentrated and extracted twice with

ethyl acetate, EtOAc layer is dried over MgSQO4, filtered and rotovaped to a viscous oil.

{0123} To this ol i3 added 3 ml of dichloromethane and stirred at RT for 10 minutes and
then added 2, 4-dimethyloctanoic acid (172 mg), 1-hydroxybenzotriazole hydrate (HOBt hydrate)
{2 mg) and CuBr:z (10 mg). The reaction flask is closed with a rubber septum and stirred at RT
for 24 h. Upon completion of the reaction (TLC), the rubxture 13 transferred into an Erlenmeyer
reaction flask, diluted with dichloromethane and quenched with an aqueous solution of 0.5 N
HCI and extracied twice with dichloromethane, washed with NaHCO;, dried over MgSQ,,
filtered and concentrated by rotovap to give a colourless oil (371 mg) (Intermediate 1.1) LCMS

shows correct M+ at 389.570; 95.1 area%.

Intermediate 1.1

{0124} Step 2 {Condensatien of Intermediate 1.1 with OAc-L-Thr-OBn). To a round-
bottomed, single-necked reaction flask, equipped with a micro magnetic stir bar, is added
Intermediate 1.1 (389 mg), dry methanol and 10% Pd/C (40mg). The reaction is stirred under
Ho atmosphere (balloon) for 2 hours, filtered and rotovaped to give a pale yellow oil

(Intermediate 1.1 acid).

f0125] To a round-bottomed, single-necked reaction flask, equipped with a micro magnetic
stir bar, 1s added N, N'-carbonyldiimidazole (CDI) (162 mg), followed by dichloromethane.
Gently stirred. The reaction flask is sealed with a rubber septum containing a thermoprobe. The

reaction flask is cooled to 0 °C (ice bath).

{0126} To a round-bottomed, single-necked reaction flask equipped with a micro magnetic
stir bar, is added OAc-L-threonine benzyl ester hydrochloride (HCLOAC-Thr-OBn) (287 mg),
followed by dichloromethane. To the resulting white suspension is added diisopropylethylamine
(DIPEA) {129 mg). The suspension turns clear and this is added to the chilled UM suspension

using a syringe over 10 minutes. The suspension turns clear and stirring under a CaClz drying

(4]
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tube is continued for 20 hours at room temp. The reaction is monitored by TLC for completion.
The reaction flask is set upon a rotovap and concentrated and extracted 2x with ethyl acetate,

HiQAc layer is dited over MgSQy, filtered and rotovaped to a viscous oil.

f0127] To the ol is added dichloromethane and stirred at RT for 10 minutes and then added
Intermediate 1.1 acid (from above), 1-hydroxybenzotriazole hydrate (HOBt hydrate} (2 mg)
and CuBr (10 mg). The reaction flask is closed with a rubber septurm and stirred at RT for 24 b
Upon completion of the reaction (TLC), the mixture is transferred into a Erlenmeyer reaction
flask, diluted with dichloromethane and quenched with an aqueous solution of 6.5 N HCl and
extracted twice with dichloromethane, washed with NaHCO;, dried over MgSQq, filtered and
concentrated by rotovap to give a pale vellow ol (452 mg) (Intermediate 1.2) LCMS shows

correct M+ at 532.711; 90.7 area%.

Intermediate 1.2

{0128] Step 3 (Condensation of Intermediate 1.2 with MeN-L-Val-OBn). To a round-
bottomed, single-necked reaction flask, equipped with a micro magnetic stir bar, is added
Intermediate 1.2 (532 mg), dry methanol and 10% Pd/C (40mg). The reaction is stirred under
Hy atmosphere (balloon) for 2 hours, filtered and rotovaped to give a pale vellow oil

{Intermediate 1.2 acid).

[8129] To a round-bottomed, single-necked reaction flask, equipped with a micro magnetic
stir bar, is added N N'-carbonylditmidazole (CDI} (162 mg), followed by of dichioromethane.
Gently stirred. The reaction flask is sealed with a rubber septum containing a thermoprobe. The

reaction flask is cooled to 0 °C (ice bath).

{0130] To arcund-boitomed, single-necked reaction flask equipped with a micro magnetic

stir bar, is added N-Methyl-L-valine benzyl ester 4-toluenesuifonate (pTos MeN-L-Val-CBn)

24
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CAS # 42492-62-6 (393 mg), followed by dichloromethane. To the resulting suspension is added
diisopropvlethylamine (DIPEA) (129 mg). The suspension turns clear and this is added to the
chilled CD1i suspension reaction flask using a syringe over 10 minutes. The suspension turns
clear/colourless and stirring under a CaCly drying tube is continued for 20 hours at room temp.
The reaction is monitored by TLC for completion. The reaction flask is set upon a rotovap and
concentrated and extracted twice with ethyl acetate, EtOAc layer is dried over MgSOy, filtered

and rotovaped to a viscous oil.

{0131} To the oil is added dichloromethane and stirred at RT for 10 minutes and then added
Intermediate 1.2 acid (from above), 1-hydroxybenzotriazole hydrate (HOBt hydrate} (2 mg)
and CuBr; (10 mg). The reaction flask is closed with a rubber septum and stirred at RT for 24 h.
Upon completion of the reaction (TLC), the mixture is transferred into an Erlenmever reaction
flask, diluted with dichloromethane (8 ml) and quenched with an aqueous solution of ¢.5 N HCl
and extracted twice with dichloromethane, washed with NaHC (s, dried over MgSQy, filtered
and concentrated by rotovap to give a pale yellow oil (568 mg) (Intermediate 1.3} LCMS shows

correct M+ at 645,869, 91 0 area%.

S o e
W T N

N

,l-g‘f:;"‘\'\«

Intermediate 1.3

{0132 Step 4 {Condensation of Intermediate 1.3 with cis~hydroxyproline 4-
methyipyrrofidinone amide}. To a round-bottomed, single-necked reaction flask, equipped with
a micro magnetic stir bar, i3 added Intermediate 1.3 (645 rog), dry methanol and 10% Pd/C
{40mg). The reaction is stirred under Hy atmosphere (balloon) for 2 hours, filtered and rotovaped

to give a pale yellow oil (Intermediate 1.3 acid).

{0133] To a round-bottomed, single-necked reaction flask, equipped with a micro magnetic

stir bar, is added N, N'-carbonyldiimidazole (CD1) (162 mg), followed by T mi of

(1]
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dichloromethane. Gently stirred. The reaction flask is sealed with a rubber septum containing a

thermoprobe. The reaction flask is cooled to 0 °C (ice bath).

{8134] To & 20 mi round-bottomed, single-necked reaction flask equipped with a micro
magnetic stir bar, is added cis-hydroxyproline 4-methylpyrrolidinone amide (210 mg), followed
by dichloromethane (10 ml). To this is added diisopropylethylamine (DIPEA) (129 mg) and this
is added to the chilled CDI suspension reaction flask using a syringe over 10 minutes. The
suspension is stirred under a CaCly drying tube for 20 hours at room temp (RT) ~25 °C. The
reaction is monitored by TLC for completion. The reaction flask is set upon a rotovap and
concentrated and extracted twice withethyl acetate, EtQAc layer is dried over MgSQy, filtered

and rotovaped to a viscous oil.

{3135} To the oil 1s added of dichloromethane and stirred at RT for 10 minutes and then
added Tntermediate 1.3 acid (from above), 1-hydroxybenzotriazole hydrate (HOBt hydrate) (2
mg) and CuBr: (10 mg). The reaction flask is closed with a rubber septum and stirred at RT for
24 h. Upon completion of the reaction (TLC), the mixture s transferred into a 25 ml Edenmeyer
reaction flask, diluted with dichloromethane and quenched with an aqueocus solution of 0.5 N
HCT and extracted twice with dichioromethane, washed with NaHCQOs, dried over MgSQs,
filtered and concentrated by rotovap to give a pale vellow oil (401 mg) (Compsound 1) LCMS

shows correct M+ at 747 478; 78 4 area% - same as the authentic Microcolin A sample.

Compound 1b
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Example 2

Synthesis of Compound Sa

{0136} Step 1 {Condensation of Octansic acid with pTos.N-methyl-L-Lea-08n}. Toa
round-bottomed, single-necked reaction fiask, equipped with a micro magnetic stir bar, is added
N, N'-carbonyidiimidazole (CDI) (162 mg), followed by dichloromethane. Gently stirred. The
reaction flask is sealed with a rubber septum containing a thermoprobe. The reaction flask is

cooled to 0 °C {ice bath).

{8137] To a round-bottomed, single-necked reaction flask equipped with a micro magnetic
stir bar, 15 added N-Methyl-L-leucine benzyl ester p-toluenesulfonate (PTS HMeN-Leu-OBu)
{407 mg), followed by dichloromethane. To the resulting suspension is added
ditsopropylethylamine (DIPEA} (129 mg). The suspension turns clear and this is added to the
chilled CDI suspension reaction flask using a syringe over 10 minutes. The suspension turns
clear and stirring under a CaCls drying tube is continued for 20 hours at room temp. The reaction
is monitored by TLC for completion. The reaction flask is set upon a rotovap and concentrated
and extracted twice with ethyl acetate, EtOAc layer is dried over MgS8Qs, filtered and rotovaped

10 a viscous oil

{0138} To the oil is added 3 wl of dichloromethane and stirred at RT for 10 minutes and then
is added Octanoic acid {144 mg), 1-hydroxybenzotriazole hydrate (HOBt hydrate) (2 mg} and
CuBr (10 mg). The reaction flask 1s closed with a rubber septum and stirred at RT for 24 h.
Upon completion of the reaction (TLC), the mixture is transferred into a 25 ml Erlenmeyer
reaction flask, diluted with dichloromethaneand quenched with an aqueous solution of 0.5 N HCI
and extracted twice with dichloromethane, washed with NaHCQO;, dried over MgSQOy, filterad
and concentrated by rotovap to give a colourless oil (380 mg) (Intermediate 5.1) LCMS shows

correct M+ at 361.517; 96.4 area%s.

Intermediate 3.1
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{0139} Intermediate 5.1 is converted to Compound Sb using the same Step 2, Step 3 and
Step 4 as shown in Example 1 to vield 413 mg of a yellow oil (Compeund 8b) LOCMS shows

correct M+ at 719.908; 81.7 area%e.

Compound Sb

Example 3

Synthesis of Compound 6a

{3140 Step 1 {Condensation of Racemic 2,4-dimethyloctanecic acid with L-Lew-Obn. To
a round-bottomed, single-necked reaction flask, equipped with a micro magnetic stir bar, is
added N, N'-carbonvidiimidazole {CDI) (162 mg), followed by of dichloromethane. Gently
stirred. The reaction flask is sealed with a rubber septum containing a thermoprobe. The reaction

flask is cooled to § °C (ice bath).

{0141} To a round-bottomed, single-necked reaction flask equipped with a micro magnetic
stir bar, is added N-Methyl-L-leucine benzyl ester p-toluenesuifonate (L-Leu-OBn} (221 mg),
followed by dichloromethane. To the resulting suspeunsion is added diisopropylethylamine
(BDIPEA) (129 mg). The suspension tumns clear and this is added to the chilled CDI suspension
reaction flask using a syringe over 10 minutes. The suspension turns clear and stirring under a
CaCly drying tube is continued for 20 hours at room tenp. The reaction is monitored by TLC for
completion. The reaction flask is set upon a rotovap and concentrated and extracted twice with

ethyl acetate, EtOAc layer is dried over MgS{y, filtered and rotovaped to a viscous oil.

{0142} To the oil is added dichloromethane and stirred at RT for 10 minutes and then added
2, 4-dimethyloctanoic acid (172 mg), 1-hydroxybenzotriazole hydrate (HOBt hydrate) (2 mg) and

CuBry (10 mg). The reaction flask is closed with a rubber septum and stitred at RT for 24 b,

(el
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Upon completion of the reaction (TLC), the mixture is transferred into a Erlenmeyer reaction
flask, diluted with dichloromethane and quenched with an aqueous solution of 6.5 N HCI and
extracted twicewith dichloromethane, washed with NaHCQ;, dried over MgSQy, filtered and
concentrated by rotovap to give a colourless oil (333 mg) (Intermediate 6.1) LCMS shows

correct M+ at 375.544; 90.6 area%.

Intermediaie 6.1

{0143} Step 2. Intermediate 6.1 is condensed with QAc-L-threonine benzyl ester
hydrochloride in exactly the same manner as shown in Step 2 Example 1 to vield Intermediate

6.2 (407 mg) LCMS shows correct M+ at S18.684; 95.2 area%.

Intermediate 6.2

{0144} Steps 3-4. Intermediate 6.2 is first condensed with L-valine benzyl ester 4~
toluenesulfonate in the same manner as described in Step 3 Example 1 and the resultant product
is condensed with cis-hydroxyproling 4-methylpyrrolidinone amide in the same manner as
shown in Step 4 Example | to vield Compound 6a (412 mg) as a pale yellow otl. LCMS shows

correct M+ at 719.907, 88 1 area%.

(4]
~3



WO 2022/108883 PCT/US2021/059416

- N
Compound 62
Example 4
Synthesis of Compound 7a
{0145 2,4-dimethyioctanoic acid i1s condensed with N-methyl- L-glycine benzyl ester HCl in

the same manner as shown in Step 1 Example 1 to yield

which is further condensed with OAc-L-threonine benzy] ester hydrochloride as shown in Step 2

Example 1 to vield

which is further condensed with N-methyi- L-glycine benzyl ester. HCI as shown in Step 3

Hxample 1 to yield
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which is finally condensed with cis-hydroxyproline 4-methyipyrrolidinone amide as shown in
Step 4 Example | to yield Compound 7a (357 mg) LCMS shows correct M+ at 649 775; 86.4

area%e.

A

Compound 7a

Example §

Synthesis of Compound 8a

[0146] Fatermediate 1.1 is condensed with L-threonine benzy! ester hydrochloride by the

process simtlar to that shown in Step 2 Example | to yield

which is further condensed with N-Methyl-L-valine benzyl ester 4-toluenesulfonate in the same
manner ag described in Step 3 Example 1 and the resultant product is condensed with cis-
hydroxyproline 4-methylpyrrolidinone amide in the same manner as shown in Step 4 Example 1
to yield Compound 8a (521 mg) as a yellow oil. LCMS shows correct M+ at 705.924; 79.5

area%o.

o4
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Compound 8a

Example 6

Synthesis of Compound 9a

{0147} Fatermediate 1.1 is condensed with OAc-L-serine benzyl ester hydrochioride using

the process as shown in Step 2 Example 1 to yield

which is further condensed with N-Methyl-L-valine benzy! ester 4-toluenesulfonate in the same
roauner as described in Step 3 Example 1 and the resultant product is condensed with cis-
hydroxyproline 4-methyipyrrolidinone amide in the same manner as shown in Step 4 Example 1
to yield Compound 9a (668 mg) as a colourless oil. LCMS shows correct M+ at 733.934; 8§2.4

area%e.

Compound 9a

60



WO 2022/108883 PCT/US2021/059416

Example 7

Synthesis of Compound 10a

{0148} Steps 1-3. Steps 1, 2 and 3 were carried out as in Cempound 1b synthesis to yield
Intermediate 1.3 which is further condensed with 3-Hydroxy-2-{methvlamino-1-{S~-methyl-2-

oxo-3-cyclopenten-1-yl)-1-propanone as show in Step 4 below.

[0149] Step 4. To a round-bottomed, single-necked reaction flask, equipped with a micro
magnetic stir bar, is added Intermediate 1.3 (645 mg), dry methanol and 10% PJ/C {(40mg). The
reaction is stirred under Hy atmosphere (balloon) for 2 hours, filtered and rotovaped to give a

pale yellow oil (Intermediate 1.3 acid).

{0150] To a round-bottomed, single-necked reaction flask, equipped with a micro magnetic
stir bar, is added N N'-carbonylditmidazole (CDi} (162 mg), followed by 1 mi of
dichloromethane. Gently stirred. The reaction flask is sealed with a rubber septum containing a

thermoprobe. The reaction flask is cooled to 0 °C (ice bath).

{0151} To a 20 ml round-bottomed, single-necked reaction flask equipped with a micro
magnetic stir bar, is added 3-Hydroxy-2-(methylamino)-1-(5-methyl-2-oxo-3-cvclopenten-1-y1)-
I-propanone {197 mg), followed by dichloromethane (10 rol). To this ts added
ditsopropylethylamine (DIPEA} (129 mg) and this is added to the chilled CD{ suspension using a
syringe over 10 minutes. The suspension is stirred under a CaCly drying tube for 20 hours at
room temp. The reaction is monitored by TLC for completion. The reaction flask is set upon a
rotovap and concentrated and extracted twice with ethyl acetate, EtOAc layer is dried over

MgSOs, filtered and rotovaped to a yellow oil.

[0152) To the oil is added of dichloromethane and stirred at RT for 10 minutes and then
added Intermediate 1.3 acid (from above), 1-hydroxybenzotriazole hydrate (HOBt hydrate) (2
rog) and CuBo (10 mg). The reaction flask is closed with a rubber septum and stirred at RT for
24 h. Upon completion of the reaction {TLC), the mixture is transferred into a 25 ml Erlenmeyer
reaction flask, diluted with dichloromethane (8 mi) and guenched with an aqueous solution of 0.5

W HCI (30 ml) and extracted twice with 10 ml dichloromethane, washed with NaHCOs, dried
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over MgSQ;, filtered and concentrated by rotovap to give a light brown oil Compound 10a (514

mg}). LCMS shows correct M+ at 721.923; 75.8 area%.

Compoeund 10a

Example 8§

Syunthesis of Compound 11a

{0153} Fatermediate 1.1 is condensed with L-cysteine benzyi ester hydrochloride using a

similar process to that shown in Step 2 Example 1 to yield

which is further condensed with N-Methyl-L-valine benzyl ester 4-toluenesulfonate in the same
manner as described in Step 3 Example 1 and the resuitant product is condensed with L-proline
4-methylpyrrolidinone amide (194 mg) in the same manner as shown in Step 4 Example 1
vield Compound 11a (439 mg) as a vellow oil. LOMS shows correct M+ at 691,967, 72.1

area%o.
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Compound 11a

Example 9

Synthesis of Compound 12a

{0154} Intermediate 1.3 is condensed with L-proline-maleimide (194 mg) in the same
manner as shown in Step 4 Exarople 1 to yield Compound 12a (539 mg) as a brown oil. LCMS

shows correct M+ at 731.918; 77.8 area%.

Compound 12a

Example 10

Synthesis of Compound 133

{3155} Step 1 {(Condensation of cyclohexane carboxylic acid with N-methyl-L-Leu-

{Bn). To a round-bottomed, single-necked reaction flask, equipped with a micro waguetic stir
bar, is added N, N'-carbonylditmidazole (CDI) (162 mg), followed by 1 mi of dichloromethane.
Gently stirred. The reaction flask is sealed with a rubber septum containing a thermoprobe. The

reaction flask is cooled to 0 °C (ice bath).
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{0156} To a CDI round-bottomed, single-necked reaction flask equipped with a micro
magnetic stir bar, is added N-Methyl-L-leucine benzyl ester p-toluenesulfonate (PTS HMeN-
Leu-03Bn) (407 mg), followed by dichloromethane (2 ml). To the resulting suspension is added
ditsopropylethylamine (DIPEA) {129 mg). The suspension turns clear and this is added to the
chilled CD3i suspension reaction flask using a syringe over 10 minutes. The suspension turns
clear and stirring under a CaClz drying tube is continued for 20 hours at room temp. The reaction
is monitored by TLC for completion. The reaction flask is set upon a rotovap and concentrated
and extracted twice with ethyl acetate, EtOAc layer is dried over MgS8Q;, filtered and rotovaped

10 a viscous oif

{0157} To the oil 1s added 3 ml of dichloromethane and stirred at RT for 10 minutes and then
is added cyclohexane carboxylic acid (128 mg), 1-hydroxybenzotriazole hydrate (HOB1t hydrate}
{2 mg) and CuBn (10 myg). The reaction flask is closed with a rubber septum and stirred at RT
for 24 h. Upon completion of the reaction {TLC), the mixture is transferred into a 25 ml
Hrlenmeyer reaction flask, diluted with dichloromethane (7 m!} and quenched with an aqueous
solution of 0.5 N HCI (10 wl) and exiracted twice with 10 mi dichloromethane, washed with
NaHCG;, dried over Mg8Qq, filtered and concentrated by rotovap to vield a yellow oil { LCMS

shows correct M+ at 345.475; 94.2. area)

which is condensed with L-Thr-OBn in a process similar to Step 2 Example 1, followed by
condensation with N-Methyl-L-Valine OBu as in Step 3 Example 1 and finally condensed with
cis-hydroxyproline 4-methyipyrrolidinone amide as in Step 4 Example 1 to yield 413 mg of 2

pale brown oil Compound 13a - LCMS shows correct M+ at 663.801; 82.7 area%.
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Compound 13a

Example 11

Synthesis of Compound 14a

{0158] EPA acid (CAS No. 10417-94-4} (302 mg) 15 condensed with N-methyl-L-Leu-OBn
in the same manuner as shown in Compound 13a to vield a brown oil {LCMS shows correct M+

at 519.756; 92.5. area%)

which is condensed with L-Thr-OBn in a process similar to Step 2 Example 1, followed by
condensation with N-Methyl-L-Valine. OBn as in Step 3 Example 1 and finally condensed with
cis-hydroxyproline 4-methylpyrrolidinone amide as in Step 4 Example 1 to vield 684 mg of a

brown viscous oil Compeund 14a - LOMS shows correct M+ at 838.083; 77.0 area¥.
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Example 12

Synthesis of Compound 18a

{0159} DHA acid (CAS Number 6217-54-5) (328 mg) ts condensed with N-methyl-L-Leu-
(Bn in the same manner as shown in Example 1 to yield a brown waxy solid (LCMS shows

correct M+ at 545.793; 90.6 area%)

which is condensed with L-Thr-OBn in a process similar to Step 2 Example 1, followed by
condensation with N-Methyl-L-Valine.OBn as in Step 3 Example 1 and finally condensed with
cis-hydroxyproline 4-methylpyrrolidinone amide as in Step 4 Example 1 to yield 660 mg of a

brown sclid Compound 15a - LCMS shows correct M+ at 864.120; 753 area%.
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Compoungd 15a

Example 13

Synthesis of Compound 16a

{0160} Steps 1-3, Steps 1, 2 and 3 were carried out exactly as in the Synthesis of Compeund

Sa to vield a vellow ol (562 rog) Intermediate 16.3 as shown below,
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Intermediate 16.3

which is condensed with 1-{{{25,45)-4-Hydroxy-2-pyrrolidinyljcarbonyl } -2-piperidinone (212
mg} in the same manner as shown in Step 4 Example 1 to vield a yellow waxy solid (504 mg)

Compound 16a. (LCMS shows correct M+ at 707.897; 91.8 area%).

Compound 16a

Example 14

Synthesis of Compound 17a

{0161] Fntermediate 16.3 is condensed with OMe-L-hydroxyproline {145 mg) in the same
manner as shown in Step 4 Example 1 to vield a brown viscous oil (504 mg) Compound 17a.

(LCMS shows correct M+ at 640.808; 84.3 area%;.

Compound 17a
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Example 15

Synthesis of Compound 18a

{0162} Step 1 {Condensatien of Octansic acid with N-methyl-L-Phe-OBn}. To a round-
bottomed, single-necked reaction flask, equipped with a micro magnetic stir bar, is added N,N'-
carbonyldiimidazole (CDI) (162 mg), followed by 1 ml of dichloromethane. Gently stirred. The
reaction flask is sealed with a rubber septum containing a thermoprobe. The reaction flask is

cooled to ¢ °C {ice bath).

{0163} To a CBI round-bottomed, single-necked reaction flask equipped with a micro
magnetic stir bar, is added N-Methyl-L-phenylalanine benzy! ester (MeN-Phe-OBn) (269 mg),
followed by dichioromethane {2 ml}. To the resulting suspension is added diisopropylethylamine
(DIPEA) {129 mg). This solution is added to the chilled CDI suspension reaction flask using a
syringe over 10 minutes. Stirring under a CaCly drying tube is continued for 20 hours at room
temp. The reaction is monitored by TLC for completion. The reaction flask is set upon a rotovap
and concentrated and extracted twice with ethyl acetate, EtOAc layer is dried over MgSOs,

filtered and rotovaped to a viscous oil.

{0164} To the oil is added 3 ml of dichloromethane and stirred at RT for 10 minutes and then
18 added octanoic acid (144 mg), 1-hydroxybenzotriazole hydrate (HOBt hydrate) (2 mg) and
CuBr (10 mg). The reaction flask is closed with a rubber septum and stirred at R for 24 h.
Upon completion of the reaction (TLC), the mixture is transferred into a 25 ml Erlenmeyer
reaction flask, diluted with dichloromethane (7 mi} and quenched with an aqueous solution of 0.5
N HCH(10 ml) and extracted twice with 10 mi dichloromethane, washed with NaHCO;, dried
over MgSQs, filtered and concentrated by rotovap to give a colourless oil (406 rug)

(Intermediate 18.1) LCMS shows correct M+ at 395.533; 93.9. area%.

68



WO 2022/108883 PCT/US2021/059416

Intermediate 18.1

[0165] The above compound is sequentially condensed with (G Ac-L-Thr OBn, followed by

condensation with N-Methyl-L-valine benzy! ester 4-toluenesulfonate to yield

which is finally condensed with L-hydroxyproline-maleimide (210 mg) in the same manner as
shown in Step 4 Example 1 to yield Compound 18a (551 mg} as a vellow oil. LCMS shows

correct M+ at 753 .880; 78 4 area%.

Compounsd 18a

Example 16
Synthesis of Compound 19a

{8168] Steps 1 and 2 from Example 2 were repeated to yield
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which is condensed with N-Methyl-L-methiouine benzyl ester in a similar manner as shown in
Step 3 Example 1 and then condensed with L-hydroxyproline-maleimide (210 mg) in the same
manner as shown in Step 4 to yield Compound 19a (594 mg) as a brown oil. LCMS shows

correct M+ at 751.932; 78 4 area%.

{
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o

Compound 19a

Example 17

Synthesis of Compound 20a

{6167} Step 1 {Condensation of Octanoic acid with pTes.N-methyl-L-Hle-0OBn). Toa
round-bottomed, single-necked reaction flask, equipped with a micro magnetic stir bar, ts added
N, N'-carbonyldiimidazole (CDI) (162 mg), followed by 1 ml of dichloromethane. Gently stirred.
The reaction flask is sealed with a rubber septum containing a thermoprobe. The reaction flask is

cooled to ¢ °C {ice bath).

[016§] To a CDI round-bottomed, single-necked reaction flask equipped with a micro
magnetic stir bar, is added N-Methyl-L-Isoleucine benzyl ester p-toluenesulfonate CAS #
201544-39-0 {pTos. MeN-lle-OBn) (407 mg), followed by dichloromethane (2 mi). To the

resulting suspension is added diisopropylethylamine (DIPEA} (129 myg). The suspension turns
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clear and this is added to the chilled CDM suspension reaction flask using a syringe over 10
minutes. The suspension turns clear and stirring under a CaCly drying tube is continued for 20
hours at room temp. The reaction is monitored by TLC for completion. The reaction flask is set
upon a rotovap and concentrated and extracted twice with ethyl acetate, EtQAc¢ laver is dried

over MgSOy, filtered and rotovaped to a viscous oil.

{0169} To the oil is added 3 ol of dichloromethane and stirred at RT for 20 minutes and then
is added Octanoic acid {144 mg), 1-hydroxybenzotriazole hydrate (HOBt hydrate} (2 mg) and
CuBr, (10 mg). The reaction flask is closed with a rubber septum and stirred at RT for 36 h.
Upon completion of the reaction (TLC), the mixture is transferred into a 25 ml Erlenmeyer
reaction flask, diluted with dichloromethane (7 ml) and quenched with an agueous solution of 0.5
N HCE(10 ml) and extracted twice with 16 ml dichloromethane, washed with NaHCO;, dried

over MgSQ,, filtered and concentrated by rotovap to give a pale yellow il

@-}c’ ~..

Intermediate 26.2

which s condensed with N-Methyl-L-Tryptophan benzyl ester: To a round-bottomed, single-
necked reaction flask, equipped with a micro magnetic stir bar, is added 532 mg of Step-2-MA-
017, dry methanol and 10% P&/C (40mg). The reaction is stirred under Hz atmosphere (balloon)

for 2 hours, filtered and rotovaped to give a pale yellow ol {(Intermediate 26.2 acid).

6170} To a round-bottomed, single-necked reaction flask, equipped with a micro magnetic

stir bar, is added N, N'-carbonylditmidazole (CD1) (162 mg), followed by 1 ml of
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dichloromethane. Gently stirred. The reaction flask is sealed with a rubber septum containing a

thermoprobe. The reaction flask is cooled to 0 °C (ice bath).

{8171] To & 10 mi round-bottomed, single-necked reaction flask equipped with a micro
magnetic stir bar, is added N-Methyl-L-tryptophan benzyl ester HCH (N-Me-L-Trp-OBn HCI)
{344 mg), followed by dichloromethane (2 ml). To the resulting suspension is added
ditsopropylethylamine (DIPEA) (129 mg). The suspension turns clear and this is added to the
chilled CD{ suspension reaction flask using a syringe over 10 minutes. The suspension turns
cleat/colousiess and stirring under a CaCly drying tube is continued for 20 hours at room temp.
The reaction is monitored by TLC for completion. The reaction flask is set upon a rotovap and
concentrated and extracted twice with ethyl acetate, EtOAc layer is dried over MgSQOy, filtered

and rotovaped 1o a viscous ofl.

[0172] To the oil is added of dichloromethane and stirred at RT for 10 minutes and then
added Intermediate 20.2 (from above), 1-hydroxybenzotriazole hydrate (HOBt hydrate) (2 mg)
and CuBr (10 mg). The reaction flask is closed with a rubber septum and stirred at RT for 24 h
Upon completion of the reaction (TLC), the mixture is transferred into a 25 ml Erlenmever
reaction flask, difuted with dichloromethane (8 wi) and guenched with an aqueous solution of 0.5
N HCI (10 ml) and extracted twice with 10 ml dichloromethane, washed with NaHCQO;, dried
over MgS0s, filtered and concentrated by rotovap to give a pale yellow oil (485 mg)

{Intermediate 20.3) LUMS shows correct M+ at 704.894; 77 .2 area%,

Intermediate 20.3
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which is condensed with L-hydroxyproline-maleimide (210 mg) in the same manner as shown in
Step 4 Example | to yield Compound 20a (594 mg) as a pale vellow oil. LCMS shows correct

M at 806.943; 78.4 area%

Compound 20a

Biological Examples

Example 18

Percent eosinophil apopiosis in allergic human purified peripheral blood cosinophils

i0173] In triplicate, Allergic Human Eosinophils were placed in RPMI 1640 medium
supplemented with 11.-5 (50 pM), 1% FBS and PenStrep in the presence of 3 pg/mL ApoA-IV
{positive control), 10 pg/ml test compounds, and formulation vehicle (negative control).
Aliquots were removed after 18 hr incubation, washed twice in PBS, and resuspended in binding
buffer. The eosinophii cells were stained using the Annexin V-FITC Apoptosis Detection Kit 1,
{Sigma Aldrich) and immediately analyzed by flow cytometry. Each sample was acquired for 1
min, and the total number of eosinophils gated on a forward scatter/side scatter plot and the
percentage of Hve cells {(annexin Vneg) and apoptotic cells {annexin Vpos) was recorded.

(Standard deviation in the assay is +/- 2.3%). Seeresults in Table 1 below.
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Tabie 1.

PCT/US2021/059416

Compound | Percent live Percent of Total percent live and

No. EO cells apoptotic EO celis apoptetic £O cells

Formulation 59.1% 36.6% 98.7%
Vehicle
ApoA-TYV 29.3% 63.1% 92.4%
(3mg)

ia 42.5% 53.2% 95. 7%
ih 41.8% 55.0% 96.8%
3a 51.6% 43 7% 95.3%
Sa 42 9% 53.1% 96.0%
Ga 54.5% 42 8% 97.3%
7a 59.4% 39.9% 99 3%
8a 31.2% 60.1% 95.3%
Ga 39.6% 56.4% 96.0%
10a 58.2% 40.3% 98.5%
1la 49 7% 44 4% 94, 1%
12a 52.0% 42.1% 94.1%
13a 51.3% 44 0% 95.3%
ida 26.6% 67.1% 95. 7%
15a 38.6% 57.9% 96.5%
i6a 502% 44.3% 94.5%
17a 53.5% 48.2% 98.7%
i8a 41.0% 55.5% 96.5%
19a 52.7% 41.8% 94.5%
20a 59.3% 39.4% 98 7%
21a 38.2% 58.0% 96.2%
22a 28 1% 68.7% 96.8%
23a 31.4% 65.6% 97.0%
24a 33 8% 64.9% 98.7%
25a 22.3% 73.1% 95.4%
262 30.0% 67.3% 97.3%
273 39.1% 56.5% 95.6%
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UD11b change (160% as baseline) on PMNL surface stimulated by 2.8 nm CCL1E

{8174] {PMINL} cells were pretreated with 3 pg/mb ApoA-1V (positive control), 1 pg/mL
test compounds, and formulation vehicle (negative control) for 30 minutes and incubated with
serial dilutions of CCL11 for 30 minutes at 37°C. Samples were stained with anti-CD16-PE-Cy S
and anti-CD11b-PE (JCRF44) antibodies. Eosinophils were identified as CD16 negative cells.

CD11b upregulation was analyzed by flow cytometry and reported above. (Standard deviation in

Example 19

the assay is +/- 2%). See results in Table 2 below.
Table 2.
Compound | CD1ib change (1606%
Ne. as baseline)
Formulation 147%
Yehicle
ApoA-1V 121%
(3mg)
ia 129%
b 128%
3a 139%
Sa 129%
6a 141%
7a 149%
8a 122%
Sa 127%
10a 148%
ila 135%
12a 141%

¥4

PCT/US2021/059416
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CLAIMS
What is claimed is:
I A lipopeptide, comprising:
alkenyi-[N-methyi aminoacid with hydrophobic side chain}-{aminocacid with polar

uncharged sidechain - N-methy! aminoacid with bhydrophobie side chain}-N-{(4-Hydroxy-2-

pyrrolidinylcarbonyl-5-methyl-3-pyrrolin-2-one, or

alkenyi-[N-methy! aminoacid with hydrophobic side chain}-[aminoacid with polar
uncharged sidechain}-[N-methyl aminoacid with hydrophobic side chain}-N-[4-

hydroxypyrrolidine-2-carbonyi}-1 H-{pyrrole-2,5-dione], or

alkenyi-[N-methyl aminoacid with hydrophobic side chain}-{aminoacid with polar
uncharged sidechatn - N-methyl aminoacid with hydrophobic side chain}-N-{pyrrolidine-2-

carbonyl]-1H-[pyrrole-2,5-dione],
or a salt thereof, including any isomers of the foregoing.
2. A lipopeptide of formula V)

o (Ivy,

il

or a salt thereof, including any isomers of the foregoing, wherein:

RS R'L.RQ

R!is at least one optionally substituted amino acid motety;

R?%is e . R2¢ , wherein
RZX \\ 2y E)Zv i
Rié\i )’\W/N R\i}i)\( \‘N/\ﬂ/

R*is H, oxo or optionally substituted alkyl;

R%* is alkyl, optionally substituted with ~OH or ~COOH;

R* is H or alkyl; or

R* and R¥ are taken together with the atoms to which they are attached to form an
optionally substituted 5-membered heterocycle; and

R’ is alkenyl,
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2

3. The lipopeptide of claim 2, or a salt thereof, including any isomers of the foregoing,
wherein R is a sequence of three optionally substituted amino acid moieties.

4. The lipopeptide of claim 2, or a salt thereof, including any isomers of the foregoing,
wherein R!is ~RIMRB.RIC wherein:

R'is an optionally substituted amino acid moiety with a hydrophobic side chain;

R is an optionally substituted amino acid moiety with a polar uncharged side chain; and

R is an optionally substituted amino acid moiety with a hydrophobic side chain.

5. The lipopeptide of claim 2, or a salt thereof, including any isomers of the foregoing,
wherein RUis ~RM-RP.RI wherein:

R1%is an optionally substituted Leu or Phe;

R'®is optionally substituted Thr; and

R is is optionally substituted Val.

6. The lipopeptide of claim 2, wherein R! is:
Leu-The-Val, wherein each Leu and Val is N-methylated;
Leu-OAcThr-Val, wherein each Leu and Val 1s Nemethylated,
Phe-OAcThr-Val, wherein each Phe and Val is N-methylated, or
Phe-Thr-Val, wherein each Phe and Val is N-methylated.

7. The lipopeptide of any one of claims 1 to 6, or a salt thereof, including any isomers of the

foregoing, wherein:

R%is e
RAX
R N )
N [
8. The lipopeptide of claim 7, or a salt thereof, including any isomers of the foregoing,
wherein:

RZ% and R¥ are taken together with the atoms to which they are attached to form an

optionally substituted S-membered heterocycle.

3
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9. The lipopeptide of any one of claims 1 to 8, or a salt thereof, including any isomers of the

foregoing, wherein:

R?is R
/
%N o
g N} _____ y
RZa
10.  The lipopeptide of claim 9, or a salt thereof, including any isomers of the foregoing,
wherein:

R® s Hor QH.

150 The lipopeptide of any one of claims 2 to 10, or a salt thereof, including any isorers of
the foregoing, wherein:

R* i3 alkyl or oxo.

12. The lipopeptide of any one of claims 2 to 11, or a salt thereof, including any 1somers of
the foregoing, wherein:

R7 is C-Czo alkenyl.

13, A lipopeptide of formula (IV-A):

O RS O R Ry (IVY-LA;),
A I
3
R N ;\
RE O pogrR O (7

or a salt thereof, including anv 1somers of the foregoing, wherein:

Zis C}§ . or atkoxy, whetein
N
\{N\> X
Q

Rza
R*is H, oxo or optionally substituted alkyl;
R is alkyl, optionally substituted with ~OH or ~COOH;

R* is H or alkyl; or

78



WO 2022/108883 PCT/US2021/059416

R2* and R¥ are taken together with the atoms to which they are attached to form an
optionally substituted S-membered heterocycle;

R¥ is alkenyl;

R*is H or alkyl;

each R and R® is independenily a hydrophobic side chain of Ala, Val, He, Leu, Met, Phe,
Tyr, Trp, or Gly, wherein the hydrophobic side chain is optionally substituted;

R%is H or alkyl; and

R7is ~OH, ~O{C=0alkyl, ~SH, or ~S{(C=0)alkyl.

14, The lipopeptide of claim 13, or a salt thereof, including any isomers of the foregoing,
wherein;
Zis QO .
roN
\{, N
REE&
15, The lipopeptide of claim 14, or a salt thereof, including any isomers of the foregoing,

wherein:

R is alkyt or oxo.

16. The lipopeptide of any one of claims 13 to 15, or a salt thereof, including any isomers of
the foregoing, wherein:
R¥ and R¥ are taken together with the atoms to which they are attached to form 5-

membered heterocycle substituted with ~OH.

17.  The lipopeptide of any one of claims 13 to 16, or a salt thereof, including any isomers of
the foregoing, wherein:

R is C2-Cio alkenyl,

18. The lipopeptide of any one of claims 13 to 17, or a salt thereof, including any isomers of
the foregoing, wherein:

R i3 the hydrophobic side chain of Leu or Phe.
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19, The lipopeptide of any one of claims 13 to 18, or a salt thereof, including any isomers of
the foregoing, wherein:

R7 is ~OH, ~O(C=(NCHa, ~SH, or ~S(C=0)CHs.

24, A lipopeptide, wherein the lipopeptide is:

80



WO 2022/108883 PCT/US2021/059416

or a salt thereof, including any isomers of the foregoing.

21 The lipopeptide of claim 20, whergin the lipopeptide is:
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or a salt thereof, including any isomers of the foregoing.

22 Alipopeptide, wherein the lipopeptide is:
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or a salt thereof, including any isomers of the ?oregomg.

23. The lipopeptide of claim 22, wherein the lipopeptide ts

OH ,

o ]
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or a salt thereof, including any isomers of the foregoing.

24. A pharmaceutical composition, comprising at least one lipopeptide of any one of claims 1

10 23, and at least one pharmaceutically acceptable excipient.

25, A method for treating an eosinophilic inflammatory condition, disorder or disease in a

human in need thereof, comprising: administering to the human an effective dose of a



WO 2022/108883 PCT/US2021/059416

composition comprising at least one lipopeptide of any one of claims 1 to 23 to treat the

cosinophitic inflammatory condition, disorder or disease.

26, The method of claim 25, wherein the eosinophilic inflaromatory condition, disorder or

disease is a chronic inflammatory disorder of the airways.

27. The method of claim 25, wherein the eosinophilic inflammatory condition, disorder or

disease is asthma.

28. The method of claim 25, wherein the eosinophilic inflammatory condition, disorder or

disease is bronchial asthma.

29, A method for treating an eosinophilic respiratory condition, disorder or disease in a
human in need thereof, comprising: administering to the human an effective dose of a
composition comprising at least one lipopeptide of any one of claims 1 1o 23 to treat the

eosinophilic respiratory condition, disorder or disease.

30 The method of claim 29, wherein the eosinophilic respiratory condition, disorder or

disease is a viral respiratory disease.

31 The method of claim 29, wherein the eosinophilic respiratory condition, disorder or

disease 1s severe acute respitatory syndrome.

32, The method of claim 29, wherein the severe acute respiratory syndrome is caused by a
coronavirus.
33, The method of any one of claims 25 to 32, wherein the human is largely resistant to

medical and surgical interventions for treating the condition, disorder or disease.

34, The method of any one of claims 25 to 32, wherein the human exhibits or has resistance

{0 steroid treatmenis.

35. The method of any one of claims 25 to 32, wherein the human has steroid treatment

resistant asthma.
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36 The method of any one of claims 25 to 35, wherein the administration of the composition

to the human reduces or delays the need to provide the human with assisted respiration.

37. A method for reducing eosinophil effector function in a hursan in need thereof,
comprising administering to the human a salmonid oil composition or a composition comprising

at least one lipopeptide any one of claims 1 to 23 to reduce eosinophil effector function.

=
i
i

38. The method of any one of claims 25 to 37, wherein the composition further comprises

caproic acid, caprylic acid, capric acid, lauric acid, behenic acid, lignoceric acid, myrstoleic acid,
heptadecencic acid, elaidic acid, gadoleic acid, erucic acid, brassidic acid, nervonic acid, gamma
finolenic acid, columbinic acid, stearidonic acid, mead acid, or dihomo gamma linolenic acid, or

any combination thereof.

39. The method of any one of claims 25 to 38, wherein the composition further comprises
figustilide, germacrene, thymwol, eugenel, carvacrol, linalool, citronellol, terpineol, bisbalol,
santalol, thujone, pinacamphone, italidone, linalyl acetate, geranyl acetate, citronelly! formate,
helenalin, elecampane, furocoumarin, chavicol, sitosterol, stigmasterol, or 3-butyliden-4,5-

dihydrophthalide, or any combination thereof.

40, The method of any one of claims 25 to 39, wherein the composition further coruprises
iturin A, hoiamides, heronamides, laxaphycein, apramides, dragonamides, gageotetrins,
iyngbyabelling, cyclodycidins, parguerine, pumilacidin, sulforeido lipopeptides, fengycins,
mebamamides, penicimutamides, sulfoglycolipids, halovir, kahalalide, or tuftsin, or any salt

thereof, or any combination of the foregoing.

41, The method of any one of claims 25 to 40, wherein the composition is administered as a

syrup, chewable, capsule or soft gel, or the composition is formulated for asrosel adminisiration.
42, Au article of manufacture, comprising:

a container comprising a composition comprising at least oue lipopeptide of any one of

claims 1 to 23; and

a label containing instructions for use of such composition.
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43, The article of manufacture of claim 42, wherein the composition is provided in a dosage
form.
44, The article of manufacture of claim 42 or 43, wherein the dosage form is a syrup,

chewable, capsule or soft gel.

45, The article of manufacture of claim 42 or 43, wherein the container is an aerosol

container.
46, A kit, comprising:

a dosage form of a composition comprising a composition comprising at least one
itpopeptide any one of claims 1 10 23; and

a package insert containing instructions for use of such composition.

47. The kit of claim 46, wherein the dosage form is a syrup, chewable, capsule or soft gel, or

the dosage form is in agrosol form.
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