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Abstract:

Described herein are fungal compound compositions and methods for treating, prophylaxis of, or
ameliorating symptoms of one or more adverse reactions triggered by an infectious disease or
condition that increases an anti-inflammatory response in a subject with such compositions. In one
aspect, the composition comprises one or more tryptamines or in pure form or extracts from
psilocybin containing mushrooms, or combinations thereof, optionally combined with one or more
erinacines or hericenones in pure form, extracts from Hericium mushroom species (e.g., H.
erinaceus, H. coralloides, H. ramosum), or combinations thereof, optionally one or more adversive
compounds, optionally one or more monoamine oxidase inhibitor (MAOI) compounds, and
optionally one or more pharmaceutically acceptable excipients.
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FUNGAL COMPOUND COMPOSITIONS AND METHODS FOR  MODULATING
INFLAMMATION

CROSE-REFERENCE TO RELATED APPLICATIONS
This application claims priority to U.S. Provisional Patent Application No. 63/185,825, filed

on May 7, 2021, which is incorporated by reference herein in its entirety.

TECHNICAL FIELD

Described hersin are fungal compound compositions and methods for treating,
prophylaxis of, or ameliorating symptoms of one or more adverse reactions iriggered by an
infactious disease or condition that increases an anti-inflammatory response in a subject with
such compasitions. In one aspect, the composition compises one or more ryplamings orin pure
form or exiracts from psilocybin confaining mushrooms, or combinations thereof, oplionally
combined with one or more erinacings or hericenones in pure form, extracts from Herfclum
mushroom species {(e.q., H. ernaceus, H. coralfoides, H ramosum), or combinations thereof,
optionally one or more adversive compounds, optionally one or more monoaming oxidase inhibitor

(MAQOH compounds, and optionally one or more pharmaceutically acceptable excipients.

BACKGROUND

Mushrooms have been embraced for centuries due to their nuiritional and medicinal
properties. They have been historically used in the fireatment of infectious disease,
gastrointestinal disorders, and asthmatic conditions, as wall as 1o support overall wellbeing. Fungl
now occupy their own kingdom, but they were once considerad plants due to their resemblance
and root-like structuras. One of many characteristics thal separate fungal from plant organisms
is the cell wall structure. The celi walis of fungi contain chitin, a modified form of the
polysaccharide ceillulose. Chitin is comprised of B-(1—4linked N-acetylglucosamine monomers,
whersas celiviose is comprised of B-(1-—4)-linked glucose units. Chilin degrades info a mixture
of shorter-chained polysaccharides along with monosaccharide products. This degradation can
ocour with a variety of processing techniques that implement heat and drying.

Contemporary research has mainly focused on the broad immune activily of mushrooms.
Mushroom polysaccharides possess documented immunomodulatory properties, specifically
through the activation of natural killer cells, macrophages, and neutrophils, as well as induction
of innate immune cyiokines and interieukins. B-glucans, profecgiycans, and heterogiucans are

classes of polymers present in the cell walls of fungi. The generic term B-glucan refers 1o the
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polymeric form of glucose residues connectad by B-{1—3), B-(1-—-4}, and &-{1—8)-linkages. The
tvpe of B-glucans isolated from fungl consist mainly of a linear backbone of 3-(1-—-3) glucose
monomers and side branches comprised of B-{1—3) and B-{1—-8)-linked oliqosaccharides.

The most widely studied B-glucans are comprised of (1-3)-3, and {1,8)-B linkages, which
exhibit immunostimuiatory and antitumeor properties. These polysaccharides are ligands for the
dectin-1 and til-like receptor 2 (TLR-2) receplor sysiems expressad on macrophages and
dendritic celis, inducing NK cells, neutrophils, T-cells, B-cells, as well as TNF-qg, {L-4, and 1L-6
signaling. The Complement Receptor-3 (CO11B/CD18) in contaxt of extracellular matrix is also
involved in immune responses to fungal B-glucans. Vhile the immune acltivating, pro-
inflammatory properties of fungal waler-insoluble B-glucans are well documentad, the immune
modulating effects of fungal non-B-glucan-fractions are less recognized.

While prior research on medicinal mushrooms has primarily focused on the solid, B-
glucan-rich fraction, and B-glucan mediated responses are clearly important, focusing on this
compound class in isolation clearly does notreflect the overall bicactivity of a complex blend when
consumed for immune support.  Emerging evidence suggests that a blend of mushrooms may

provide additive or synerqistic effects on the host immune response.

SUMMARY

One embodiment described herein is a composiion comprising: one or mors tryplamines,
saits thereof, or combinations thereof, and extracts or isolates from Hericium eringceus
mushroom species, erinacines, hericenones, or combinations thereof. In one aspect, the one or
more tryptaminegs may be psilocybin, psilocin, norpsilocing, basocystin, norbaeocystin, N A-
dimethyliryptamine (DMT), or combinations therecf. In ancther aspect, the composition may
comprise about 1 ng to about 10 mg, about 10 mg to about 100 myg, about 10 mg to about 20 myg,
about 20 myg to about 50 myg, about 20 mg to about 100 mg, about 1 ng to about 20 myg, about 1
ng 1o about 50 mg, or about 1 ng o about 100 mg of the one oF more tryptaminegs, salls thereof,
or combinations thereof  In another aspect, the composition may comprise about 1 ng to about
2000 mg of the exiracts or isclates from Hericium erinacsus mushroom species, erinacines,
hericenones, or combinations thereof. In another aspect, the composition may further comprise
a monocamine oxidase inhibitor. In ancther aspedct, the composition may comprise about 70 mg
to about 200 mg of the moncamine oxidase inhibitor. In ancother aspect, the moncamins oxidase
inhibitor may be Norharman, Harmine, 1,2,3 4-tetrahydro-8-carboling-3-carboxylic acid, 1-methyl-
1,2,3 4-tetrahydro-B-carbaline-3-carboxylic acid, 1-methyi-2,3,4,8-telrahydro-1H-B-carboline-1,3-
dicarboxylic acid, Harmaline, M-methoxy-1-vinvl-B-carboline, sthyl SH-B-arboline-3-carboxyiate,
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1-furyi-B-carboline-3-carboxyiic acid, 1-[5-(msthoxymethyi-2-furyl}-8H-8-carboline-3-carboxylic
acid, 8-hydroxy-3-(B8-hydroxy-1H-indol-3-y}-8H-B-carholine-4-carboxylic acid, Strictosidine, (18)-
1-4[{2 8,3R,48)-2-(B-L-glucopyranosyloxy)-&-(methoxycarbonyh-3-vinyl-3 4-dinydro-2H-pyran-4-
yiimethyl}-2,3 4 8-tetrahydro- 1H-B-carboline-1, 3-dicarboxylic acid, or combinations thereof.
Ancther embodiment described herein is a composition comprising: psilocybin, psilocin,
norpsilocin, basocysting, norbasocystin, N AN-dimethyltryptaming (DMT), salts thereof, or
combinations thereof, and an erinacine or hericenone in pure form, extracts or isolates from
Hericium erinaceus mushroom species, or combinations thereof. In one aspect, the composition
may comprise about 1 ng o about 10 mg, about 10 mg to about 100 myg, about 10 mg to about
20 mg, about 20 mg to about 50 mg, about 20 mg o about 100 mg, about 1 ng to about 28 mg,
about 1 ng o about 50 mg, or about 1 ng to about 100 mg of the psilocybin, psilocin, norpsiioccn,
baeocystin, norbasocystin, N N-dimethyliryptamine (DMT), salts thereof, or combinations thereof.
in another aspect, the compaosition may comprise about 1 ng to about 2000 mg of the erinacine
or hericenone in pure form, extracts or isolates from Hericium erinaceus mushroom species, or
combinations thereof. In another aspedct, the composition may further comprise a monoaming
oxidase inhibitor. In ancother aspect, the composition may comprise about 70 mg to about 200
mg of the moncamineg oxidase inhibitor. In ancother aspect, the monsamine oxidase inhibitor may
be Norharman, Harmine, 1,23 4-tetrahydro-B-carboline-3-carboxylic acid, 1-methyl-1,2 3 4-
tetrahydro-B-carboline-3-carboxyvlic acid, T-rnethyi-2,3 4 S-tetrashydro-1H-B-carboline-1.3-
dicarboxylic acid, Harmaline, A-methoxy-1-vinyl-B-carboline, sthyl SH-B-arboline-3-carboxyiate,
1-furyl-g-carboline-3-carboxylic acid, 1-[b-(methoxymethyh)-2-furyl]-OH-§-carboline-3-carboxylic
acid, 6-hydroy-3-(6-hydroxy-TH-indol-3-y-8H-B-carbeline-4-carboxylic acid, Strictosidineg, {(15)-
1-{[(28,3R, 4 8)-2-(B-L-glucopyrancsyloxy)-5-{methoxycarbonyl)-3-vinyl-3, 4-dihydro-2H-pyran-4-
yiimethyl}-2,3 4 S-tetrahydro-1H-B-carboline-1, 3-dicarboxylic acid, or combinations thereof.

Another embodiment described herein is a method for freating or modulating an
inflammatory response triggered by an infectious disease or condition, the method comprising:
administering a composition {o a subject in need theraof, the composition comprising: one or maore
tryptamineas, salts thereof, or combinations thereof.

Another embodiment described herein is a method for treating or modulating an
inflammatory response triggered by an infectious disease or condition, the method comprising:
administering a composition {o a subject in need thereof, the composition comprising. one ormore
tryptamines, salts thereof, or combinations thereof, and exitracts or isolales from Herdcium
ennacsus mushroom specias, eringcines, haricenones, or combinations thereof. In one aspect,
the composition may comprise about 1 ng o about 10 myg, about 10 mg (o about 100 myg, about
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10 mg to about 20 mg, about 20 myg to about 50 mg, about 20 mg to about 100 mg, about 1 ng io
about 20 myg, about 1 ng to about 50 mg, or about 1 ng o about 100 mg of the one or more
iryptamines, salis thereof, or combinations thereef. In another aspsct, the one or more
fryptamines may be psilocybin, psiocin, norpsilocin, baeocystin,  norbasooystin, N M-
dimethyltryptamine (DMT), or combinations thereof. In ancther aspect the compasition may
comprise about 1 ng to about 2000 mg of the extracts or isolates from Hencium erinacsus
mushroom species, erinacines, hericenonas, or combinations thereof. in another aspect, the
composition may further comprise a monoaming oxidase inhibitor.  In another aspeci, the
composition may comprise about 70 mg {0 about 200 mg of the mongcamine oxidase inhibitor. In
ancther aspeact the moncaming oxidase mhibifor may be Norharman, Harmine, 1,23 4-
tetrahydro-8-carboline-3-carboxylic  acid, 1-methyl-1,2,3 4-tetrahydro-B-carboline-3-carboxylic
acid, 1-methyl-2,3,4,8-telrahydro-1H-B-carboline-1,3-dicarboxylic acid, Harmaline, A-methoxy-1-
vinyk-B-carboline, ethyl 9H-B-arboline-3-carboxylate, 1-furyl-B-carboline-S-carboxylic acid, 1-[5-
{methoxymethvl)-2-furyll-OH-g-carboline-3-carboxylic  acid, &-hydroxy-3-(6-hydroxy-1H-indol-3-
yh-8H-B-carboline-4-carboxylic acid, Strictosidineg, {(18)-1-{[{28,3R 45)-2-(B-L~
glucopyranosyloxy)-S-imethoxycarbonyl)-3-vinyi-3, 4-dihydro-2H-pyran-d-viimethyi-2,3,4,9-
tetrahydro-1H-B-carboline-1, 3-dicarboxylic acid, or combinations thereof. In another aspect, the
inflammatory response may be cyickine storm.  In another aspect, the infectious diseass or
condition may be a viral infection, a baclerial infection, or a parasitic infection. In another aspect,
the viral infection may be Paramyxoviridae (respiratory syncytial virus (RSVY), parainfluenza virus
{(PIV), metapneumovirus (MPV), enteroviruses), Picormavirdae {(Rhinovirus, RY), Cormonaviridae
{CoV), Adencviridas (Adenovirus), Panvovisidas (HBoV), Orthomyxovinidae (influenza A, B, C, D,
isavirus, Thogoiovirus, Quaranjavirus), Herpesvirdas (human herpss viruses, Varicella zosier
virus, Epstein-Barr virus, cylomegalovirus), avian influenza, smallpox, pandemic influenza, or
adult respiratory distress syndrome (ARDS). In another aspect, the bacierial infection may be
Streptococcus pnewmoniae, Myoobacternum tubsrculosis, Bordetefla pertussis, Haemophifus
imfluenzae, Moraxella catarrhalis, Pseudomonas aeruginosa, Stenctrophomonas maltophila,
Staphylococcus aureyus, Streptococcus pyogenss, Neissena meningitidis, Klebsiella prnsumonias,
or Non-tuberculosis Mycobacterium. in another aspect, the parasitic infection may be malaria. In
another aspedct, inflammation may be reduced and neuroregeneration is induced in the subject.
in another aspedt, neurcregensration may comgprise nsurite cutgrowth,  In ancther aspect, the
infectious disease or condition may cause neurclogical damage in the subject and the method
may result in treatment of the neurclogical damags.

CA 03214191 2023-9-29



10

15

20

25

30

WO 2022/236130 PCT/US2022/028181

Another emboadiment disclosed herein is a method for inducing expression of an anti-
inflammatory cytoking, the method comprising administering a composiion {0 a subject in need
thereof, the composition comprising: one or more tryplamines, salts thereof, or combinations
thereof

Ancther embodiment disclosed herein is a method for inducing expression of an anti-
inflammatory cyloking, the method comprising administering a composition t¢ a subject in nesd
thereof, the composition comprising: one or more tryptamines, salls thereof, or combinations
thersof, and extracis or isclates from Hericium ennaceus mushroom species, erinacines,
hericenones, or combinations thereof. In one aspect, the composition may comprise about 1 ng
to about 10 mg, about 10 mg to about 100 myg, about 10 mg fo about 20 mg, about 20 mg to about
50 myg, about 20 myg to about 100 mg, about 1 ng to about 20 mg, about 1 ng to about 50 myg, or
about 1 ng to about 100 myg of the one or more tryplamines, salts thereof, or combinations thereof.
in ancother aspect, the one or more fryptamines may be psiocybin, psilocin, norpsilocin,
basocystin, norbaesocystin, N N-dimethvliryptamine (DMT), or combinations thereof. In ancther
aspect, the composition may comprise about 1 ng to about 2000 mg of the exiracts or isolates
from Hericium erinaceus mushroom species, arinacines, hericenones, or combinations thereof.
in another aspect, the composition may further comprise a monoaniine oxidase inhibitor. In
anather aspect, the composition may comprise about 70 mg to about 200 mg of the monoaming
oxidase inhibitor. In ancther aspect, the monoamine oxidase inhibitor may be Norharman,
Harmine, 1.2,3 4-tetrahydro-B-carboline-3-carboxylic  acid, 1-methyl-1,2.3 4-tetrahydro--
carboline-3-carboxylic acid, 1-methyl-2,3 4 8-letrahydro-1H-B-carboline-1,3-dicarboxylic  acid,
Harmaline, N-methoxy-1-vinvi-B-carboline, sthyi SH-B-arboline-3-carboxylate, 1-fury-B-carboline-
3-carboxylic acid, 1-[5-(methoxymethyl}-2-furyl]-SH-B-carboline-3-carboxylic acid, 8-hydroxy-3-
{B-hydroxy-1H-indol-3-yh-9H-B-carboline-4-carboxylic acid, Strictosidine, (15-1-{{(25,3R 45)-2-
{B-L-giucepyranosyioxyl-5-{imethoxycarbonyd-3-vinyl-3, 4-dihydro-2H-pyran-4-yiimethyi}-2,3,4,9-
tetrahydro-1H-B-carboline-1, 3-dicarboxylic acid, or combinations thereof. In another aspect, the
anti-inflammatory cytoking may be -4, IL-10, IL-1RA, or a combination thereof  In another
aspect, inflammation may be reduced and neurcregeneration is induced in the subject. In ancther
aspect, neuroregeneration may comprise neurite oulgrowth.

Ancther embaodiment described herein is a method for frealing or modulating an
inflammatory response triggered by an infecticus diseass or condition by inducing expression of
one or more anti-inflammatory cylokines sslected from the group of 1L-4, 1L-10, and IL-1RA, the
method comprising: administenng a composilion to a subject in need thereof, the composition
comprising: about 1 ng to about 10 mg, about 10 mig to about 100 mg, about 10 mg to about 20
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mg, aboul 20 mg o about 50 mg, about 20 mg to about 100 mg, about 1 ng o about 20 myg, about
1 ng to about 50 mg, or about 1 ng to about 100 mg of one or more tryptamines, salts thereof, or
combinations thereof, and about 10 ng to about 2000 mg of exiracts or isolates from Hericium
erinaceus mushroom spacies, erinacines, hericenones, or combinations thereof.

Ancther embodiment described herein is a method for treating or modulating an
inflammaltory response triggered by an infecticus dissase of condition by inducing sxpression of
one or more anti-inflammatory cytokines selected from the group of IL-4, IL-10, and IL-1RA, the
method comprising: administering a composilion 1o a subject in need thereof, the composition
comprising: about 1 ng to about 10 mg, about 10 mg to about 100 mg, about 10 mg to about 20
myg, about 20 mg o about 50 mg, about 20 mg to about 1680 mg, about 1 ng 1o about 20 mg, about
1 ng o about 80 mg, or about 1 ng to about 100 mg of one or more tryptamines, salts therecf, or
combinations thereof, about 1 ng to aboul 2000 mg of exdracts or isolates from Hercium erinaceus
mushroom species, erinacines, hericenones, or combinations thereof; and about 70 mg to about
200 mg of a monoamine oxidase inhibitor. In one aspect, the inflammatory respoense may be
cytokine storm. In another aspect, the infectious disease or condition may be a viral infection, a
bacterial infection, or a parasitic infection. In ancother aspect, the viral infection may be
Faramyxoviridas (respiratory syncytial virus (R3V), parainfluenza virus (PIV), metapneumovirus
(MPV), enteroviruses), Picomaviridas (Rhinovirus, RV), Coronaviridae (CoV), Adenoviridae
{(Adenovirus), Fanovindae {(HBoV), Orthomyxoviridae (influenza A, B, C, [, isavirus,
Thogotovirus, Quaranjavirus), Herpesviridae {(human herpeas virusses, Varicefla zoster virus,
Epstein-Barr virus, cytomegalovirus), avian influenza, smallpox, pandenic influenza, or adult
respiratory distress syndrome (ARDS).  In another aspect, the bacterial infection may be
Strepfococcus prieumoniae, Mycobacterium tuberculosis, Bordetella perfussis, Haemophiius
influenzae, Moraxelfa catarrhalis, Pseudomonas aeruginosa, Stenofrophomonas maliophila,
Staphylococcus aureus, Strepiococcus pyogenes, Neisseria meningitidis, Kiebsiefia pneumoniae,
or Non-tuberculosis Mycobacterium. in another aspect, the parasitic infection may be malaria. In
another aspect, the one or more tryptaminas may be psilocybin, psilocing, norpsilocing basocystin,
norbaeocystin, N A-dimethyitryptamine (DMT), or combinations thereof. In another aspect, the
monocamine oxidase inhibitor may be Norharman, Harmine, 1,2.3,4-tetrahydro-B-carboline-3-
carboxylic acid, 1-methyi-1,2,3 4-tetrahvdro-B-carboline-3-carboxylic acid, 1-methyl-2,3,4,8-
tetrahydro-1H-B-carboline-1,3-dicarboxylic acid, Harmaline, N-methoxy-1-vinvi-B-carboline, ethyl
SH-B-arboline-3-carboxyiate, 1-furvi-g-carboline-3-carboxylic acid, 1-[5-(methoxymethyly-2-furyl}-
gH-B-carboline-3-carboxyiic  acid,  8-hydroxy-3-(8-hydroxy-1H-indol-3-yl}-BH-B-carboiine-4-
carboxylic acid, Strictosidine, {(15-1-{[{25,3R 4 5)-2-(B-L~-glucopyranosyloxy-5-
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{(methoxycarbonyl-3-vinyil-3, 4-dihydro-2H-pyran-4d-yiimethy-2, 3,4, 8-tetrahydro- 1H-B-carboline-
1,3-dicarboxylic acid, or combinations thereof. In ancther aspect, inflammation may be reduced
and neuroregeneration is induced in the subject  In ancther aspect, neurcregeneration may
comprise neurite cutgrowth. In ancther aspect, the infecticus disease or condifion may cause
neurciogical damage in the subject and the method may result in treatment of the neurolegical

damage.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A-B show the impact of different treatments on the induction of the ant-
inflammatory oyiokine {L-10 in 1321N1 human brain cells and human peripheral bicod
mononuciear cells (PBMCs). FIG. 1A shows the effect of treatment with He EtOH, Basocystin,
MNorbaeocystin, NMNorpsilocin, He-Basocystin, He-NMorbasocystin, He-Norpsilocin, and vehicle
cortrol on H~-10 expression {pg/mL) in 1321N1 human brain cells. FIG. 1B shows the effect of
treatment with Norbaeocystin, Norpsilocin, and vehicle control on 1L-10 expression (pg/mb) in
FBMCs under standard non-inflammatory conditions (N = 4 for all reatments and vehicle control;
0= 0.05 “p 2 0.01, "0 s 0.001, ™*p < 0.0001).

FiG. 2A-D show the synergistic sffects of different combination formulations on JAKT
binding affinity, as compared o the calculatad theoretical sum of each individual component. FIG.
2A shows a 2.6« synergistic effect for a He-Norpsilecin-Niacin formudation (250 ug/mb) on JAK]
binding affinity. FiG. 2B shows a 2 4x synergistic effect for a PEP-Psilocin formulation (Human
dose equivalency: 2.2 mg PEP, 012 mg Psilociny on JAKT binding affinity. PEF represents a
putalive ernacing peak, a column derived He fraction enriched with erinacines. FIG. 20 shows
a 2= synergistic effect for a DMT-Niacin formutation (Human dose eguivalency: 1.1 mg DMT, 1.1
mg Niacin) on JAK1 binding affinity. FIG. 2D shows a 1.9x synergistic effect for a DMT-Niacin
formulation (Human dose equivalency: 10 mg DMT, 10 mg Niacing on JAKT binding affinity.

FIG. 3A-C show the synergistic effects of different combination formulations on JNK3
binding affinity, as compared {0 the calculated theoretical sum of each individual component. FIG.
3A shows an 8x synergistic effect for 2 Fsilocin-Niacin formulation (Human dose equivalency:
0.04 mg Psilecin, 0.04 mg Niacin} on JNK3 binding affinity. FIG. 3B shows a 2.5x synergistic
effect for an Ernacine C-Psilocin formulation (Human dose equivalency: 0.24 mg Erinacine €,
.01 mg Psilocin) on JNK3 binding affinity. FIG. 3C shows a 2% synergistic effect for an Erinacine
C-Psilocin-Niacin formulation (Human dose eguivalency: 583 mg Ernacine C, 3.3 mg Psilocin,

3.3 mg Niacin) on JNKG binding affinity.
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FIG. 4A-F show the synergistic effects of different combination formulations on TRKA
binding affinily, as compared {o the calculated theoretical sum of each individual component. FIG.
44 shows a 1.3x gynergistic effect for a He-bhasocystin-norbasocystin formulation on TREA
binding affinity. FiG. 4B shows a maximum calculable value (MOV) synergistic effect for a He-
DMT-Niacin formulation (Human dose equivalency: 184 mg He, 1.1 mg DMT, 1.1 mg Niacin) on
TREKA binding affinity. FIG. 4C shows a MOV synergistic effect for an Erinacine C-Niacin
formulation (Human dose equivalency: 0.08 mqg Erinacine C, 0.005 mg Niacin) on TRKA binding
affinity. Fi(. 4D shows a MCV synergistic effect for an Erinacine C-Psilocin formulation (Human
dose equivalency: 0.08 mg Erinacine C, 0.005 mg Psilocind on TRKA binding affinity. FIG. 4E
shows a MCV synergistic effect for an Erinacine C-Psilocin-Niacin formulation (Human dose
sguivalency: 0.72 mg Erinacine C, .04 mg Fsilocin, 0.04 mg Nizgcin) on TRKA binding affinily.
FIG. 4F shows a MCV synergistic effect for a DMT-Niacin formulation (Human dose equivalency:
3.2 mg DMT, 2.3 mg Niacin) on TRKA binding affinity.

FIG. BA-C show the effects of He, PEP, psilocin, niacin, and He-psilocin-niacin and PEP-
psiocin-niacin combination formulations on newrite culgrowth in PC12 cells. These data
demonsirate that the combination of He, psilocin, and niacin provides the most robust induction
of neurite extension out of the different treatments tested. FIG. BA shows representative images
for each of the tested treatments, with arrows indicating specific regions of neurite sutgrowth.
Celis were incubaled for 8 days folliowing treatment before imaging was conducted. FlIG. 5B
shows a graph of the mean neurite length {pixels) for each treatment. FIG. 5C shows the mean
naurite growth for each treatment as a relative % of vehicle contrel. N = 4 for He myc EtQAc and
He-psilocin-niacin combination treaiments; N = 3 for PEP and PEP-psilocin-niacin combination
treatments; *p < 0.05, **p < 0.01.

FIG. 6 shows the impact of different He myc SOP EtOAC treatment concentrations on -
6 expression (pg/mL) in human PEBMCs under LPS-induced (100 ng/miL) inflamimatory conditions
{N = 3 for all He myc SOF EtOAc treatments, N = 4 for vehicle control; *p s .05, *p 5 0.01).

FIG. 7 shows the impact of different Niacin freatment concentrations on IL-8 expression
{pg/ml} in human FBMCs under LPS-induced (100 ng/ml) nflammatory conditions (N = 3 for all
Miacin treatments, N = 4 for vehicle control; *p < 0.05).

FIG. 8 shows the impact of different PEP trealment concenirations on IL-6 expression
{pg/mi) in human PBMCs under LPS-induced (100 ng/ml) inflarmmatory conditions (N = 3 for all

FEP treatments, N = 4 for vehicle control, *p £ 0.05, *p = 0.01).
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FIG. 9 shows the impact of different Psilocin reatment concentrations on {L-8 expression
{pg/mL) in human PBMCs under LPS-induced (100 ng/ml) nflammatory conditions (N = 3 for all
Psilocin treatmentis, N = 4 for vehicle control; *p < 0.056},

FIG. 10 shows the impact of different He-Psilocin-Niacin formulation trestment
concentralions on {L-6 expression {pg/ml} in human PBMCs under LPS-induced {100 ng/mil)
inflammatory conditions (N = 3 for all He combination treatments, N = 4 for vehicle control, "p =
0.05).

FiG. 11 shows the impact of different PEP-Psilocin-Niacin formulation ftreatment
concentrations on {L-8 expression (pg/mbl) in human PBMCs under LPS-induced (100 ng/mL)
inflammatory congditions (N = 3 for all PEP combination tfreatments, N = 4 for vehicie control: *p <
0.05).

FIG. 12 shows the impact of different Norbaeocystin freatment concentrations on IL-8
expression {Absorbance at 450 nm) in human PBMCs under LPS-induced (100 ng/mi)
inflammatory conditions (N = 4 for all Norbasocystin treatments and vehicle control; “p < 0.05).

FIG. 13 shows the impact of different treatments on the expression of the pre-inflammatory
profein THNF-a (Absorbance at 450 nm) in human PBMCs under LPS-induced (100 ng/mb)
inflammatory conditions (N = 3 for ail treatments, N = 4 for vehicle control, *p < 0.05, *p £ 0.01).

DETAILED DESCRIPTION

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art.  For example, any
nomenclatures used in connection with, and techniques of, cell and tissue cullure, molecular
biclogy, immunclogy, microbiciogy, genelics, and protein and nucigic acid chemistry and
hybridization described herein are weil known and commonly used in the art. In case of confiict,
the present disclosure, including definitions, will control.  Exemplary methods and materials are
described below, aithough methods and materials similar or equivalent to those described herein
can be used in practice or testing of the embodiments and aspecis described herein.

As used herein, the terms "amino acid,” "nucleotide,” “polynuciectide,” “vector’”
‘polypepiide,” and "protein” have their common meanings as would be understood by a
biochemist of ordinary skill in the art. Standard single letter nucieotides (A, C, G, T, U} and
standard single letteraminoc acids (A C, D EF G H LK LM NP O R S TV, W orY)are
used herein.

As used hergin, the terms such as “include,” “including,” “cortain,” “containing,” “having,”
and the like mean “‘comprising.” The present disclosure also contemipiates other embodiments
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“comprising,” “consisting of,” and “consisting essentially of,” the embodiments or slements
presented herein, wheather explicitly set forth or not.

L

Az used herein, the term "3, “an,” "the” and similar terms used in the context of the
disclosure {especially in the context of the claims) are o be construed o cover both the singular
and plural uniess otherwise indicated herein or clearly contradicted by the context. In addition,
“a,” "an,” or "the” means "one or more” uniess otherwise specified.

As used herein, the term “or” can be conjunctive or disjunctive.

As used herein, the tarm "substantiaily” means © a great or significant exient, but not
completely.

As used hersin, the term “about” or "approximately” as applied {o one or more values of
interest, refers to a value that is similar {0 a stated reference value, or within an acceptable error
range for the particular value as determined by one of ordinary skill in the art, which will depend
in part on how the value is measured or determined, such as the limitations of the measurement
system. inone aspect, the term "about” refers o any values, including both integers and fractional
components that are within a varigtion of up to £ 109% of the value modified by the term “about”
Alternatively, “aboul” can mean within 3 or more standard deviations, per the practice in the art.
Alternatively, such as with respect (o biological systems or processes, the term "about” can mean
within an order of magnitude, in soms embadiments within 5-fold, and in some embodimeants
within 2-fold, of a2 value. As used herein, the symbeol “~" means “aboul” or “approximately.”

All ranges disclosed hersin include both end points as discrete values as well as all
integers and fractions specified within the range. For example, a range of 0.1-2.0 includes 0.1,
0.2 03, 04 ... 2.0 Ifthe end points are modified by the term “aboul,” the range specified is
expanded by a variation of up to £10% of any value within the range or within 3 or more standard
deviations, including the end points.

As used herein, gli percentages (%) used for compositions or formulations refer to mass
{or weight, wiw) percent unless noted otherwiss.

As usead herein, the terms “active ingredient” or "active pharmaceutical ingredient” refer io
a pharmacsutical agent, active ingredient, compound, or substance, compositions, or mixiures
thereof, that provide a pharmacological, often beneficial, effect.

As used herein, the terms “therapeutic composition” and "pharmaceutical composition”
can be used interchangeably and refer o a combination of at least two ingredients.

As  used herein, “formulation,” “composition,” “therapeulic  composition,” and
“‘pharmaceutical composition” can be used interchangeably and refer 1o g combination of at least
wo ingredients. In some embodiments, at least one ingredient may be an aclive agent or
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otharwise have properties that exert physiologic activity when administered o a subject. For
example, a mibdure including at least two ingredients {(e.g., water and nomsilocin} and is ilself a
composition or formulation,

As used herein, the terms “control)” or “reference” are used herein interchangeably. A
“reference” or “control” level may be a predelermined value or range, which is employed as a
bassline or benchmark against which (v asssess @ measured resull, "Control” also refers to control
experiments or control cells.

As used herain, the ferm “dose” denotas any form of an active ingredient formulation or
composition, including ceils, that contains an amount sufficient to initiate or produce a therapeutic
effect with at least one or more administrations.

The term "dosage” as used herein refers to the administering of a specific amount,
number, and frequency of doses over a specified period of time, typically 1 day.

As used herein, “treatment” or “freating” refers o prophylaxis of, preventing, suppressing,
repressing, reversing, alleviating, ameliorating, or inhibiting the progress of biclogical process
including a disorder or disease, or completely eliminating a disease. A treatment may be sither
performed in an acute or chronic way., The ferm “treatment” also refers {0 reducing the severity
of a disease or sympioms associated with such disease prior o affliction with the dissass.
“Repressing” or “"ameliorating” a dissase, disorder, or the symptoms thereof involves
administering a cell, composition, or compound described herein io a subject after clinical
appearance of such disease, disorder, or its symptoms. “Prophylaxis of or “preventing” a
disease, disorder, or the symptoms thereof involves adminisiering a cell, compaosition, or
compound described herein {0 a subject prior to onset of the disease, disorder, or the symptoms
thereof. “"Suppressing” a disease or disorder involves administering a cell, composition, or
compound described herein to a subject after induction of the disease or disorder thereof but
before its clinical appearance or symptoms thereof have manifest.

3

As used hersin, the terms “"sffective amount,” “therapeutically effective amount,” or
“therapeutically effective rate(s)” refers to a substantially non-toxic, but sufficient amount or
delivery rates of an agent or a composition or combination of compositions being administered
which will relieve to some exdent one or more of the symptoms of the disease or condition being
treated. The resuit can be reduction and/or alleviation of the signs, symploms, or causes of a
disease, or any other desired alleration of a biclogical system. For example, an "sffective amount’
for therapeutic uses is the amount of the composition comprising a compound as disclosed herein
required to provide a clinically significant decrease in disease symptoms. [t is understood that
various biclogical factors may affect the ability of an agent (o perform its intended task. Therefore,

i
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an “effective amount,” “therapeutically effective amount,” or “therapeutically effective rate(s)” may
be dependent in some instances on such bidlogical factors. For example, the precise
determination of what would be considered an effective dose may be based on factors individual
to each patient, including, but not limited fo, the patient's age, size, type or extent of disease,
stage of the disease, route of administration, the type or extent of supplemental therapy used,
ongeing disease process and type of treatment desired {e.g., aggressive vs. conventional
treatment). Further while the achievement of therapeutic effects may be measured by a
physician or a qualified medical practitioner using evaluations known in the art, it is recognized
that individual variation and response {0 ireatmenis may make the achievement of therapeutic
effects a subjective decision. An appropriate “effective” amount in any individual case may be
determined using techniques, such as a dose escalation study. The dose could be administered
in one or more administrations. The determination of a therapsutically effective amount or
delivery rate is well within the ordinary skill in the art of pharmaceutical sciences and medicine.

»oow

As used herein, the terms “subject” “study participant,” “participant,” and “patient”
interchangeably refer {0 any vertebrate, including, but not Hmited {0, a mammal that wants oris in
need of the herein described compositions or methods. The subject may be a human or a non-
human. The subject may be a vertebrate. The subject may be a mammal. The mammal may be
a primate or a non-primate. The mammal can be a non-primate such as, for example, cow, pig,
camel, llama, hedgehog, anteater, platypus, elephant, alpaca, horse, goat, rabbit, sheep,
hamsiers, guinea pig, cat, dog, rat, and mouse. The mammal can be a primate such as a human.
The mammal can be a non-human primate such as, for example, monkey, cynomolgus monkey,
rhesus monkey, chimpanzee, gorilla, orangutan, and gibbon. The subject may be of any age or
stage of development, such as, for exampie, an adult, an adolescent, or an infant. The subject
may be male. The subject may be female. In some embodiments, the subject has a specific
genetic marker. The subject may be undergoing other forms of treatment.

As used herein, a subjactis “in need of reatment” if such subject would benefit biclogically,
medically, or in guality of life from such treaiment. A subject in nead of treatment does not
necessarily present sympitoms, particular in the case of preventative or prophylaxis treatments.

As used herein, the terms “inhibit,” “inhibition,” or “inhibiting” refer o the reduction or
suppression of a given biclogical process, condition, symptom, disorder, or disease, or a
significant decrease in the basseline activity of a biclogical activity or process.

As used herein, the terms “sample” or “test sampile” refers any sample in which the
presence and/or level of a target is 1o be detected or determinad or any sample treated with the
compositions as detailed herein.  Sampies may include liguids, solutions, emulsions, or
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suspensions. Samples may include a medical sample. Samples may include any biclogical fiuid
or tissue, such as biood, whole blood, fractions of blood such as plasma and serum, muscle,
interstitial fluid, sweal, saliva, urine, tears, synovial fluid, bone marrow, cerebrospinal fluid, nasal
secretions, sputum, amniotic fluid, bronchoalveolar lavage Tluid, gastric lavage, emesis, fecal
matier, lung tissue, peripheral blood mononuciear cells, olal white blood cells, lymiph node celis,
spieen celis, tonsil cells, cancer cells, Wmor celis, bile, digestive fluid, skin, or combinations
thereof  In some embodiments, the sample comprises an aliquot.  In other embodiments, the
sample comprises a biological fluid, Samples can be obtained by any means known in the art.
The sample can be used directly as obtained from a patient or can be pre-ireated, such as by
filtration, distillation, extraction, conceniration, centrifugation, nactivation of inferfering
components, addition of reagents, and the like, to modify the character of the sample in some
manner as discussed harein or otherwise as is known in the art.

As used herein, the terms “erinacines” and "hericenones” refer to the cyathin diferpenocids
erinacine, hericencne, and related compounds. The compounds may be synthetic or natural
products isolated from or exiracted from M. ernaceus, M. coralicides, H. ramosum. Exemplary
compounds include Erinacing A, Erinacine B, Erinacine C, Erinacine D, Erinacing E, Erinacine F,
Ernacing G, Erinacine H, Ernacing |, Erinacing J, Erinacine K, Erinacine P, Erinacine ),
Erinacine R, Erinacol, other Erinacines Hericenone A, Hericenone B, Hericenone C, Hericenons
D, Hericenone £, Hericenone F, Hericenone G, Hericenone M, other hericenones, or
pharmaceutically acceptable salts, hydrates, solvates, prodrugs, sierecisomers, or tautomers
thereof In contrast to psilocybin mushrooms which primarily grow on the ground in meadows
and woods of the sublropics and tropics, usually in scils rich in humus and plant debris, Hedcium
erinaceus {Lior’s Mane mushrooms) grow on the bark of trees in temperate forests of the Northern
United States and Canada, where they are able {o withstand cold temperatures and frost. Further,
psiocybin mushrooms are tervestrial, whereas Lion's Mane mushrooms are non-terrestrial {i.e.,
they grow on trees). Therefore, Lion's Mane mushrooms and psilecybin mushrooms live in
different habitals and neither is found cohabitating or combined in nature.

As used herein, the term “iryptaming” refers (o any compound related {0 or derived from
the monoamine alkaloid 2-(1H-Indol-3-yhethanamine (Iryptamine), a non-selective 5-MHTaa agonist
and seroionin-norepineghrine-dopamine releasing agent (SNDRA). The tryptamine may be a
natural product extracted from or isclated from a natural source, such as a Psilocybe mushroom,
or synthesized synthstically. Exemplary Uyptamines include psHocybin, basocystin,
norbasocysting, psilocin, norpsilocin, 4-hydroxyiryptamine, N N-dimethyitryptamine (DMT), &
hydroxytryptaming (serctoning, tryplamine, AM-methvliryptaming, N-methyiiryptamine, inter alig,

13

CA 03214191 2023-9-29



10

15

20

25

30

WO 2022/236130 PCT/US2022/028181

pharmaceutically acceptable salls, hydrates, solvates, prodrugs, synthetics, analogs, congsners,
isomers, stereoisomers, or tautomers thereof. Tryplamines such as psilocybin, psilocin, and
baaocystin when in mushrooms from naturs are known 10 decay over time, especially quickly in
suboptimal storage conditions. Repke et al., J Pharmac. Sol. 8601} 113-114 (1977). In another
study, psilocybin content of 7. cubensis ranged from 0.102% to 0.7¥06%, while psilocin content
ranged from 0.415% 1o 0.8368% of drisd mushroom tissue. Gambaro el g, J Fharmae. Siomed.
Anal 125 427-432 (2016). This variability is consistent with trends previously observed, where
psilocybin content of mushroom lissue appeared o increase with subsequent flushes. Bigwood
and Beug, [ Efhnopharmacdoiogy 5(3) 287-281 (1882), Beug amd Bigwood, J
Fthnopharmacology 5(3). 271-285 (1882). The growing substrate can affect the tryptamine
concentration as well. Garlz found that growing Fsilocybe cubensis on a cow dung-rice growing
substraie increased psilocin content in Psilocybe cubensis from 0.00% 1o 3.3% of the dried
mushroom weight. See Gartz, Planfa Med 55(3). 248-250 (1889} Also, different parts of a
mushroom can have different quantities of these compounds. For example, one study found that
psiocybin is highest in the caps of Fanaeo/us subalieaius as compared {o the rest of the fruiting
hody. See Gartz, Bicchemie und Physiclogie der Pllanzen. 184(1-2): 171-178 (1989). In addition
to psilocybin and psilocin, several other tryplaming slkaloid compounds can also be present in
varying concentrations in mushrooms found in nature. Generally, these compounds are part of
the same biosynthelic pathway that yvislds psilocybin and can be distinguished from one another
based on the presence or absence of one or more methyl or phosphate groups. This unique class
of binochemicals is referred o as psilocybin analogs. Few reports of basocystin consumption exist
in a 1887 book, Jochen Gartz reported that basocystin was roughly alin to psilocybin in terms of
ifs potency and psychotiopic effects. The same author had previcusly published an anecdotal
experience where he experienced a “gentie hallucinogenic experience” after consuming 4 mg of
baeocystin. See Gariz, Ann Mus civ Rovereio 7: 285-74 {1881). Additional case studies of oral
consumption of 10 mg and 20 mg baeocystin did not produce any hallucinogenic effects. Even
less is understood about norpsilocing basocystin's dephosphorylated derivative, which was only
recently identified. Lenz et al,, J Naf Frod 8O(10): 2835-2838 (2017).

The term “alkyl” refers o a radical of a straight chain or branched saturasted hydrocarbon
group having from 1 o & carbon atoms ("Cis alkyl”). In some embodiments, an alkyl group has
110 § carbon atoms ("Ci.s alkyl”). In some embodiments, an atkyl group has 1 to 4 cabon atoms
("Ci4 aikyl"). In some embodiments, an alkyl group has 1 to 3 carbon atoms (*Cis atkyl”). In
some embodiments, an alkyl group has 1 to 2 carbon atoms "Cq alky!”). In some embodiments,
an alikyl group has 1 carbon atom (“Cq altkyl™). I some embodiments, an alkyl group has 210 8
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carbon atoms ("Cos atkyl”). Exampies of Cis alkyl groups include methyl (G}, ethyl (Cz), propyl
(Cs) {8.g., n-propyl, sopropyl), butyl (Ca) (.., n-bulyl, fert-butyl, sec-butyl, iscbutyl), pentyl (Ts)
(8.q., n-pentyl, 3-pantanyl, amyl, necpentyl, 3-methyl-2-butanyl, tertiary amyl), and hexyl (Ce)
{e.q., n-hexyl).

“Alkylens” refers to a divalent radical of an alkyl group, e.g., ~CHy~, ~CHCH»~, and
~CH2OHCH—

“Heteroalkyl” refers to an alkyl group, which further includes at least one heteroatom (e.q.,
1, 2, 3, or 4 heteroatoms) selected from oxygen, nitrogen, or sulfur within (i.e., inserted betweaen
adjacent carbon atoms of) and/or placed at one or more terminal position{s) of the parent chain.
in certain ambodiments, a heteroalkyl group refers to a saturated group having from 1 to 10
carbon atoms and 1 or more heteroatoms within the parent chain ("heteroCqo alkyl™). In some
embodiments, a heteroalkyl group is a saturated group having 1 1o 8 carbon atoms and 1 or more
heteroatoms within the parent chain ("heteroCis alkyl"). In some embodiments, a heteroalkyl
group is a saturated group having 1 fo 8 carbon aloms and one or more heteroatoms within the
parent chain ("heteroCq s alkyl”). In some embodiments, a heteroalkyl group is a saturated group
having 1 1o 7 carbon atoms and one or more hetercatoms within the parent chain CheteroC.~
alky”). In some embodiments, a hetercalkyl group is a saturated group having 1 to 6 carbon
atoms and 1 or more heteroatoms within the parent chain (*heteroC. s alky!”). In some
embodiments, a heteroalkyl group is a saturated group having 1 o 5 carbon aloms and 1 or 2
heterogtoms within the parent chain "heteroC.s alkyl”). In some embodiments, a heteroalkyl
group is a saturated group having 1 fto 4 carbon atoms and 1or 2 heteroaioms within the parent
chain {"heteroC. alkyl™). In some embodiments, a hetercalkyl group is a saturated group having
1 to 3 carbon atoms and 1 hetercatom within the parent chain ("heteroCqa alkyl”). in some
embodiments, a heteroalkyl group is a saturated group having 1 to 2 carbon atoms and 1
heteroatom within the parent chain (“heteroCi.; alkyl). In some embodiments, a heteroalkyi
group is a saturated group having 1 carbon atom and 1 heteroatom ("hetercC1 alkyl”). In some
embodiments, a heteroalkyt group is a saturated group having 2 to 6 carbon atoms and 1 or 2
hetercatoms within the parent chain ("heteroC..s alkyl). Unless otherwise specified, each
instance of a heteroalkyl group is independently unsubstifuted (an “unsubstituted hetercallyl™) or
substituted {a "substituied hetercalkyl”) with one or more substituents. In certain embodiments,
the heteroalkyl group is an unsubstituted heteroCinip alkyl.  In certain embodiments, the
heteroalkyl group is a substituted heteroCi.y alkyl

“HMeteroatkyleng” refers to a divalent radical of a hetercalky! group.
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“Alkoxy” or “alkoxyl” refers to an -C-alkyl radical. In somes embodiments, the alkoxy groups
are methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, feri-butoxy, sec-butoxy, n-pentoxy, n-
hexoxy, and 1 2-dimsthylbutoxy. In some embodiments, alkoxy groups are lower alkoxy, L.e., with
between 1 and 8 carbon atoms. In some embodiments, alkoxy groups have between 1 and 4
carbon atoms.

As usad herein, the term “aryl” refers t© a stable, aromatic, mono- or bicyclic ving radical
having the specified number of ring carbon atoms. Examples of aryl groups include, but are not
limited to, phenyl, 1-naphthyl, Z-naphthyl, and the like. The relaied term “aryl ring” likewise refers
to a stable, aromatic, mono- or bicyclic ring having the specified number of ring carbon atoms.

As used herain, the term “heteroaryl” refars to a stable, aromatic, mono- or bicyclic ring
radical having the specified number of ring atoms and comprising ong or more heteroatoms
individually selected from nitrogen, oxygen, and sulfur. The heteroaryl radical may be bonded via
a carbon atom or heteroatom. Examples of heteroary! groups include, but are not limifed to, furyl,
pyirolvl, thienyl, pyrazolyl, imidazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl
tetrazolyl, pyrazinyl, pyridazinyl, pyrimidyl, pyridyl, guinolinyl, isoguinolinyl, indolyl, indazolyi,
oxadiazolyl, benzothiazolyl, guinoxalinyl, and the like. The related term “hetercaryi ring” likewise
refers to & stablg, aromatic, mono- or bicyclic ring having the specified number of ring atoms and
comprising one or more heternatoms individually selected from nitrogen, oxygen, and sulfur.

As ysed herein, the lerm “carbocycle” refers 10 a stable, saturated, or unsaturated, non-
aromatic, mone- or bicyclic (fused, bridged, or spiro) ring radical having the specified number of
ring carbon atoms. Examples of carbocycle groups include, but are not limited to, the cycloalkyl
groups ientified above, cyclobutenyl, cyciopentenyl, cycichexenyl, and the like. In an
embodiment, the specified number is Co—Cq carbons. The related term “carbocyclic ring” ikewise
refers to a stable, saturated, or unsaturated, non-aromatic, mono- or bicyclic (fused, bridgad, or
spiro) ring having the specified number of ring carbon atoms.

As used hersin, the term “heterocyclyl” refers 10 a stable, saturated or unsaturated, non-
aromatic, mona- or bicyclic (fused, bridged, or spire) ring radical having the specified number of
ring atoms and comprising ong or more hetercatoms individually selected from nifrogen, oxygen
and sulfur. The heterocycelyl radical may be bonded via a carbon atom or hetercatom. In an
embodiment, the specified number is Cy-Chz carbons, Examples of heterocyclyl groups include,
but are not limited (o, azetidinyl, oxstanyl, pyrrolinyl, pyrrolidiny, tetrahvdrofuryl, tetrahydrothieny,
piperidyl, piperazinyl, tetrahydropyranyl, morpholinyl, perhydroazepinyt, tetrahydropyridiny,
tetrahydroazepinyl, octahydropyrrolopyrrolyl, and the like. The related term “heterocyclic ring”
likewise refers to a stable, saturated or unsaturated, non-aromatic, mong- or bicyclic {fusad,
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bridged, or spirg) ring having the specified number of ring atoms and comprising one or more
hetercatoms individually selected from nitrogen, oxygen and sulfur.

Az used hersin, “spirocycloalkyl” or "spirocycie” means carbogenic bicyclic ring systems
with both rings connectad through a single atom. The rings can be differant in size and nature,
or identical in size and nature. Examples include spiropentane, sprichexans, spircheptane,
spirooctanes, spirenonans, or spircdecans. One or both of the rings in & spirocycie can be fused
to another ring carbecyclic, heterocyclic, aromatic, or heteroaromatic ring. For example, a (Ca—
Cizyspirocycloalkyl is a spirocycle containing between 3 and 12 carbon atoms.

As used hersin, “spircheterocycioalky!” or “spircheterocycle” means a spirocycle wherein
at least one of the rings is a haterocycle whersin one or mare of the carbon atoms can be
substituted with a heteroatom {(e.g., one or more of the carbon atoms can be substituted with a
heterocatom in at least one of the rings). One or both of the rings in a spirohsterocycle can be
fused o another ring carbocyclic, heterocyclic, aromatic, or hetercaromatic ring.

As used herein, “halke” or "halogen” refers to fluoring (fluore, -F}, chlorine (chiore, -Cl},
bromine (bromo, -8, or indine (iodo, -1}

As used herein, “haloalkyl” means an alkyl group substituted with one or more halogens.
Examples of haloalkyl groups include, but are nol limited o, triflucromesthyt, diffluosromsthyl,
pentafiucrosthyl, and trichioromethyl

As used herein, "substituted,” whether preceded by the term “oplionally” or not, means
that one or more hydrogens of the designated moiety are replaced with a suitable substituent.

As used herein, the definition of each expression, 2.g., alkyl, m, n, etc., when i occours
more than once in any structure, is intended o be independent of its definition elsewhere in the
same structure.

Definitions of specific functional groups and chemical terms are described in more detail
herein. The chemical elements are identified in accordance with the Periodic Table of the
Elements, CAS version, Handbook of Chemistry and Physics, 75" ed., inside cover, and specific
functional groups are generally defined as described therein. Additionally, general principles of
organic chemistry, as well as specific functiona! moieties and reactivity, are described in Thomas
Sorrell, Organic Chemistry, University Science Books, Sausalifo, 1998; Smith and March, March’s
Advanced Organic Chemistry, 5" ed, John Wiley & Sons, Inc., New York, 2001 Larock,
Comprehensive (Qrganic Transformations, VCOH Publishers, Inc., New York, 1888 and
Carruthers, Some Moderm Methods of Grganic Synthesis, 3% ed, Cambridge University Press,
Cambridge, 1987,
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Certain compounds described herein may exist in particular geometric or slerecisomeric
forms. A particular enantiomer of a compound described herein may be prepared by asymmetric
synthesis, or by derivation with a chiral auxiliary, where the resulting diastersomeric mixture is
separated and the auxiliary group cleaved o provide the pure desired enantiomers. Alternatively,
where the molecule contains a basic funclional group, such as aming, or an acidic functional
group, such as carboxyl, diastereomeric saits ars formed with an appropriate optically-active acid
or base, followed by resolution of the diastereomers thus formed by fractional crystallization or
chromatographic means well known in the art, and subsequent recovery of the pure enantiomers,

Unless otherwise stated, structures depicied herein are also meant to nclude geometric
{or conformational) forms of the struclture; for example, the R and S configurations for each
asymmetric center, £ and £ double bond isomers, and J and £ confermational isomers.
Therefore, single stereochemical isomers as well as enantiomeric, diastereomeric, and geometric
(or conformational) mixtures of the disclosed compounds are within the scope of the disclosure.
Unless otherwise stated, all tautomeric forms of the compounds described herein are within the
scope of the disclesure. Additionaily, unless otherwise stated, strucitures depicted herein are also
meant o include compounds that differ only in the presence of one or more isotopically enriched
atoms. For example, compounds having the disclosed structures including the replacement of
hydrogen by deuterium or tritium, or the repiacement of a carbon by a *C- or "C-enriched carbon
are within the scope of this disciosure. Such compounds are useful, for example, as analytical
iools, as probes in biclogical assays, or as therapsutic agents in accordance with the disclosure.

The “enantiomeric excess” or "% enantiomeric excess” of a composition can be calculated
using the equation shown below. In the example shown below a composition contains 80% of
one enantiomer, e.g., the 8 enantiomer, and 10% of the other enantiomer, Le., the R enantiomer.
ge = (80~-10)/100 x 100 = 80%.

Thus, a composition containing 80% of one enantiomer and 10% of the other enantiomer
is said 1o have an enantiomeric excess of 80%. The compounds or compositions described herein
may contain an enantiomearic excass of at lsast 50%, 75%, 90%, 95%, or 99% of one form of the
compeound, .¢., the S-enantiomer. In other words, such compounds or compositions contain an
enantiomeric excess of the 8 enantiomer over the R enantiomer.

Where a particular enantiomer is preferred, it may, in some embodiments be provided
substantially free of the corresponding enantiomer and may also be referred o as “optically
enriched.” “Optically enriched,” as used herein, means that the compound is made up of a
significantly greater proportion of one enantiomer.  In certain embodiments, the compound s
made up of at least about 80% by weight of a preferred enantiomer. In other embodiments, the
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compound is made up of at least about 85%, 88%, or 99% by weight of a preferred enantiomer.
Preferred enantiomers may be isolated from racemic mbdures by any method known to those
skilied in the art, including chiral high-pressure liguid chromatography (HPLC) and the formation
and crystallization of chiral salts or preparad by asymmetric syntheses. See e.g., Jacques et al.,
Enantiomers, Racemates and Resolutions (Wiley Interscience, New York, 1881}, Wilen, &t al,,
Tefrahedron 332725 (1977, Eliel, EL. Sfersochemisiry of Carbon Compounds (McGraw Hill,
NY, 18962); Wilen, S.H. Tables of Resolving Agents and QOpfical Resojutions p. 268 (E.L. Eligl,
Ed., Univ. of Notre Dame Press, Notre Dame, IN 1972).

Any resulting mixtures of isomers can be separated based on the physicochemical
differences of the constifuents, into the pure or substantially pure gaometric or optical isomers,
diastereomers, racemates, for example, by chromatography and/or fractional crystallization.

Any resulting racemates of final products or intermediates can be resolved into the optical
antipodes by known methods, e.g., by separation of the diastereomeric salts thereof, oblained
with an oplically active acid or base, and liberaling the optically active acidic or basic compound.
in particular, 2 basic molety may thus be employed to resolve the compounds described herein
into their optical antipodes, e.q., by fractional crystallization of a sait formed with an opticaily active
acid, &.q., tartaric acid, dibenzoyl tartaric acid, diacetyi tartaric acid, di-Q, ' -p-toluoyt tartaric acid,
mandelic acid, malic acid or camphaor-1G-sulfonic acid. Racemic products can also be resolved
by chiral chromatography, &.g., high pressure liquid chromalography (HPLC) using a chiral
adsorbent.

All methods described herein can be performed in any suitable order unless otherwise
indicated herein or otherwise clearly contradicted by context. The use of any and all examples,
or exemplary language (e.g., "such as”} provided herein is intended merely to betlter illuminate
the disclosure and does not pose a limitation on the scope of the disclosure otherwise claimed.

Various exemplary embodiments of the disclosure are described herein. it will be
recognized that features specified in each embodiment may be combined, substituted, or replaced
with other specified features disclosed elsewhere in the specification to provide further
embodiments of the present disclosure. Al anaglogous compounds may be substituted for each
other in the same or similar amounts (mass, concentration, or dosages) as indicated for
analogous compounds.

it is understood that in the following embodiments, combinations of substituents or
variables of the depicted formulae are permissible only if such combinations resuit in stable

compounds.

19

CA 03214191 2023-9-29



10

15

20

25

WO 2022/236130 PCT/US2022/028181

Described herain are compositions and methods for treating and/or alleviating symptoms
of adverse reactions, such as an increased anti-inflammatory response, triggered by infectious
diseases or conditions. Current therapies for the treatment of increased andi-inflammatory
responses, such as cytokine storm, aim to dampen the immune sysiem response. The treatments
include blocking specific cytokines, such as -8 with focilizumab or sitdmab, and generalized
mmunosuppressive drugs, such as corticostercids.  However, immunosuppressive drugs are
accompanied by many negative side effects such as increasing susceptibility to infections and
can interfere with anti-cancer immunotherapies. Recently, COVID-19 has been shown to cause
cyickine storm and potentially cause death. Thus, there remains a need for allernative medicings
that have decreased side effects and can be used in all patients. Polysaccharides in mushrooms
have been shown to initiate an mmune response, sparking activity of TNF-q, IL-1B, 1L-6, and
other pro-inflammatory proieins involved in acute immune activation. Concemn has been raised
regarding isolated polysaccharide extracts and induction of IL-18, an inflammalory cyickine that
may exacerbate the runaway inflammaltory presentations in iater stages of COVID-19. However,
we have shown that other biclogically active compounds in mushrooms and mycelium {(such as
the sterols, phenols, and other ferpencid compounds) are important for the resolution of this
inflammatory response, inducing anti-inflammatory cviokines such as L-10 and li-ira.
Therefore, it is surprising that an unexiracted whole mushroom mycelium complex impacts the

immune system in a balanced and modulatory manner and may decrease cylokine storm.

Cytokine Storm

The term “increased anti-inflammatory response” as used herein refers 1o an exacerbated
imimune response e an infection, therapeutic, or autologeus or allcgensic celis and tissues. The
increased anbt-inflammatory response may be a dysrequiated pro-inflammatory cylokine
response (o an infection, therapeutic, or autoiogous or allogenesic celis and tissues. The increased
anti-inflammatory response includss the rapid release of pro-inflammatory and anti-inflammatory
cytokines, where the release of these initial cytokines can lead to an inflammatory cascade. The
increased anti-inflammatory response may be a cytoking storm.

As used herein, the terms “cyiokine storm,” “cytokine release syndroms,” “‘macrophage
activation syndrome,” and "hemophagocyiic ivmphohistiocyicsis” interchangeably refer o the
dysregulation of pro-inflammatory and anti-inflammatory coytokines leading 1o disease. A cylokine
storm may be referred (o as being part of a sequence because one cyloking typically leads to the
production of multiple other cytokines that can reinforce and amplify the immune response.
Cytokine storm is a potentially life-thraatening cytokine-associated foxicity.  Diagnosing and
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management of cytokine storm is routinely based on clinical parameters and symptoms, such as
identifying biomarkers {(e.9., gene products {e.q., polypeptides, gane expression and/or protein
expression profiles), or other analytes). Cytokine storm results from high-level immune activation
when large numbers of lymphocytes and/or myeloid cells release inflammatory cytokines upon
activation. The severily of the cylokine storm and the timing of onset of symptoms can vary
depending on the magnitude of immune cell activation. The pro-inflammatory meadiators involved
in cytokine storm are divided into two subgroups: early mediators and late mediators. The
transcription factor interferon requilatory factor & {(IRF8) is critical for pro-inflammatory cytokine
production.  The inflammalory response o influenza infection is known o increase glucose
metabolism. Glucose metabolism is required for activating IRFS-induced cyfokine production,
specifically the hexosamineg biosynthesis pathway., Hexosamine biosynthesis resulis in the end
product uridine diphosphate N-acetylglucosamine (UDP-GlcNAcg).  Through O-GicNAcylation,
UDP-GlcNAC is added to proteins fo modify their activity. i has been shown that O-GicNAcylation
of IRFS is necessary for IRFS-mediated cvickine production. it also has been shown that
influenza patients have higher blood glucose levels and more O-GlcMacylation of IRFS than
healthy controls and that blood glucose levels are highly correlated with levels of inflammatory
cytokines., Therefore, glucose mstabolism plays a role in the devsicpment of cytokine storm.
Disease conditions commionly associated with a cytokine storm include but are not imited
to: sepsis, systemic inflammatory response syndrome (SIRE), cachexia, septic shock syndrome,
fraumatic brain injury {(€.q., cerebral cyiokine storm), graft versus host disease (GVHD), or the
result of frealment with activated immune celis, e.g., IL-2 activated T cells, T cells activated with
anti-CD18 Chimeric Antigen Receptor (CAR) T cealls.  Infectious diseases commonly associated
with cytokine storm include viral, bacterial, and parasitic infections. The viral infectious diseases
include, but are not limited to, Paramyxoviridae {respiratory syncytial virus (RS8V), parainfluenza
virus  (FPIV), metapneumovirus  (MPV), enteroviruses), Ficormavirnidse  (Rhinovirus, RV},
Coronavindae (CoV), Adenovirdae (Adenovirus), Parvoviridae (HBoV), Orthomyxovindae
(influenza A, B, C, D, isavirus, Thogotovirus, Quaranjavirus), Herpesviridae (human harpes
viruses, Varicella zoster virus, Epstein-Barr virus, cytomegalovirus), avian influenza, smalipox,
pandemic influenza, adult respiratory distress syndrome (ARDS). CoV can include one or more
of Severe Acute Respiratory Syndrome (SARS-CoV), Middie East Respiratory Syndrome (MERS-
CoV), COVID-18 2019-nCoV, SARS-CoV-2), 229E, NLE3, OC43, or HKU1. The bacterial
infectious diseases include, but are not limited to, Strepfococcus pneumoniae, Mycobacterium
tubercuiosis, Bordetella pertussis, Haemophilus influenzae, Moraxella catarrhalis, Pseudomonas
aeruginosa, Stenctfrophomonas malftophila, Staphyviococcus aursus, Streplococcus pyogenes,
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Neisseria meningitidis, Kigbsiella pneumoniae, or Non-tubsrculosis Mycobacterium. The
parasitic infectious diseases include, but are not limited to, malarna.

Coronaviruses (CoVs}, are snvelopsd positive-sense RNA viruses, which are surroundad
by crown-shaped, club-like spike projections on the culer surface. Coronaviruses’ spike proteins
are glycoproteins that are embedded over the viral envelope. This apike protein attaches ©
specific cellular receptors and initlates structural changes of the spike protein, and causes
penetration of cell membranes, which results in the release of the viral nucleocapsid into tha cell.
These spike proteins delermine host trophism.  Coronaviruses have g large RNA genome,
ranging in size from 26 1o 32 kilobases and capable of obtaining distinct ways of replication. Like
other RNA viruses, coronaviruses under-go replication of the genome and transcription of mRNAs
upon infection. Coronavirus infection in a subject can resul! in significant and long-term damage
of the lungs, leading o possibly severe respiratory issues.

As used herein "2012-nCoV” is a betacoronavirus (Beta-CoV or B-CoV). In particular,
2019-nCoV is a Beta-CoV of lineage B. 2019-nCoV may also be known as SARS-CoV-2 or 2019
novel coronavirus. Betacoronaviruses azre one of four genera of coronaviruses and are
enveloped, positive-sense, single-stranded RNA viruses of zoonotic origin. Belacoronaviruses
mainly infect bats, but they also infect other species like humans, camels, and rabbits. 2018
nCoV may be fransferable between animals, such as between humans. As used herein, “viral
transmission” is the process by which viruses spread between host subjects. Transmission
ocours from person (o person by direct or indirect contact or exposure. Examples of direct contact
include, but are not limited to, the exchange of body fluids between a subject infected with the
virus and someone else. indirect contact includes, but is not imiled 1o, exposure 1o bodily fluid
droplets produced by a subject infected by the virus during coughing and/or sneezing. Beta-CoVs
may induce fever and respiratory symptoms in humans. The overall structure of B-CoV genome
containg an ORF1ab replicase polvprotein (rep, ppiab) preceding other elements. This
polyprotein is cleaved into many nonstructural proteins. 2018-nCoV has a phenylalanine in the
(F488) in the flexible loop of the receptor binding domain, flexible glycy! residues, and a four amino
acid insertion at the boundary between the 81 and 82 subunits that resulis in the introduction of
a furin cleavage site. The furin cleavage site may result in 2019-nCoV tissue fropism, increase
transmissibility, and alter pathogenicity.

Diagnosis of 2018-nCoV may comprise a positive test for 2018-nCoV and/or onset of
2019-nCoV symptloms, or combinations thereol. Symptoms of 2019-nCoV include, but are not
limited to, one or more of the following symptoms: nasal congestion, sore throat, fever, body
aches, exhaustion, dry cough, difficulty breathing, loss of taste, Ioss of smell, or a combination
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thersof. The methods and compositions herein can recover or aid in the recovery of {aste and
smell. SBubjects may also experience long-term effects from COVID-19, sometimes referred to as
Hong COVIDY where symptoms can persist for weeks or months after the initial infection and
disappear and reappear after infection.  Long-term COVID-18 symptoms include, but are not
limited &, one or more of shortness of breath, cough, fatigue, joint pain, chest pain, difficulty with
thinking andf/or concentration {.e. “brain fog”), depression, anxiety, changes in mood, muscie
pain, headache, intermittent fever, heart palpitations, inflammation of the heart, lung function
abnormalities, acute kKidney injury, rash, hair loss, smell and/or taste problems, sleep issues, and
difficulty with memory. Subjects who experience long-term effects from COVID-18 are known as
fong-haulers. The methods and compositions herein may treat long-term COVID-19 or decrease
the symptoms thereof Subjects at higher rnsk of developing complications may be
immunocompromised {(e.g., undergoing cancer treatment, bone marrow or organ transplantation,
immune deficiencies, poorly controlied HIV or AlDS, prolonged use of corlicosteroids or immune
weakening medications}, have an underlying medical condition (2.q., diabeles, renal failure, liver
disease), are pregnant, are at least 65 years of age, have a chronic lung disease, have a heart
disease, or combinations thereof.

Symptoms of cytoking storm can include neurclogic toxicity, disseminated intravascuiar
coaguiation, cardiac dysfunction, adult respiratory distress syndrome, renal failure, and/or hepatic
failure. Forexample, symptoms of cytokine storm can include fever with or without rigors, fatigue,
malaise, myalgias, vomiting, headache, nausea, anorexia, arthralgias, diarrhea, rash, hypoxemia,
tachypnea, hypotension, widened pulse pressure, potentially diminished cardiac output {late),
increased cardiac cuiput (early), azotemia, hypofibrinogenemia with or without bleeding, elevated
D-dimer, hyperbilinubinemia, transaminitis, confusion, delirium, mental status changes,
hallucinations, tremor, seizures, altered gait, word finding difficulty, frank aphasia, slevated heart
rate, coagulcpathy, MODS {(multiple organ dystunction syndrome), cardiovascular dysfunction,
distributive shock, cardiomyopathy, hepatic dysfunction, renal dysfunction, encephalopathy,
clinical seizures, respiratory failure, tachycardia, or dysmeitria.

IL-6 is thought io be a mediator of cytokine storm toxicity. High 1L-6 levels may initiate a
pro-inflammatory 1L-8 signaling cascade, leading to one or more of the cytokine storm symptoms.
-6 and soluble 1L-6 receptor (slL-6R) levels can be measured for example, by methods
described in Chen etal, J. Immunol Meth. 434.1-8 (20186). in some cases, the level of C-reactive
protein (CRP) (a biomolecule produced by the liver, e.g., in response to 1L-8) can be a measure
of IL-8 aclivity. In some cases, CRP levels may increase several-fold {e.q9., several logs or orders
of magnituds) during cytoking storm. CRP levels can be measured using standard methods
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avaiiable in the art. Spiking iL-6 is dangerous for COVID-18 as it potentiates a cyickine storm,
therefore current clinical trials aim to suppress IL-6 in COVID-19 patients. The compositions
described herein spike -6 while simultaneously spiking -4, [L-10, and/or IL-1 recepior
antagonist ({L-1RA)}, and therefore surprisingly reduces cytokine storms, neursinflammation, and
blood clotting.

Rapidly proliferating and highly activated T-cells or natural killer (NK) cells that result in
the exaqgerated release of cytokines during a cytokine storm can include more than 150
inflammatory mediators such as cytokines, oxygen free radicals, and coaguiation factors. Both
pro-inflammatory cytokines {such as TNF-qg, IL-1, and IL-8) and anti-inflammatory cytokines (such
as iL-10, HL-4, and IL-1RA become greatly elevated in, for example, serum. 1t is this excessive
release of inflammatory mediators that tnggers the cytokine storm.

A "pro-inflammalory cytoking” or a “pro-inflammatory mediator” is an immuno-regulatory
cytokine that induces inflammation. A pro-inflammatory cytokine may upregulate or increase the
synthesis of secondary pro-inflammatory mediators and other pro-inflammatory cvtokines by
immune celis.  In addition, pro-inflammatory cytokines can stimulate production of acute phase
profeins that mediate inflammation and attract inflammatory celis. Pro-inflammatory cytokines
that are generaily responsible for sarly immune responses include -1, IL-8, and TNF-a. -1,
-8, and TNF-a are also considered endogenous pyrogens as they coniribute to increasing body
temperature. Other examples of pro-inflammatory cytokines or pro-inflammatory mediators
include 1L-2, HL-4, 1L-5, 1L-6, IL-7, 1L-8, HL-9, IL-11, I-12p70, IL-13, IL-15, 174 IL-18, interferon
{(IFN}-y, monocyte chemoattractant protein (MCP) 1, eotaxin, interferon gamma-induced protein
{IP) 10, granuiocyte colony-stimuiating factor (GM-CEF}, macrophage inflammatory protein (MIF)
1a, MIP 18, RANTES, leukemia, inhibifory factors (LIF), oncostatin M (OSM), and a varisty of
chemokings that aftract inflammatory cells.

{L-1 is an important pro-inflammatory cyiokine. 1L-1 is a soluble protein having a mass of
approximately 17 kilo-Daltons (kD). -1 is produced by a variety of cells, for example
macrophages, white blood cells, lymphocytes, monocytes, dendritic cells, and accessory cells
that are invelved in activation of T-lymphocytes and B-lymphocytes. 1L-1 is typically released by
such cells during an immune response. -1 is generally considered o be a pro-inflammatory
cytokine. The original members of the -1 superfamily are IL-1qg, IL-B, and IL-1 receptor
antagonist ({L-1RA). Both H-1a and IL-18 play important roles in the inflammatory response of
the body against pathogens or infection and recognize the same 1L-1 receptor and perform simiiar
biciogical functions. IL-1a is predominantly a celi-associated molecule whereas IL-15 is generally
a secrefed moleculs. The term “IL-1” as used herein includes one or both of li-fgand IL-18. .-
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1 can increass the expression of adhesion factors on endothslial cells t© enable transmigration of
leukocytes to sites of infection. In addition, 1L-1 can stimulate the hypothalamus thermoreguiatory
center to cause an increase in body temperature (8.9., a fever). In particular, iIL-18 is involved in
a range of cellular activities such as cell proliferation, cell differentiation, cell apoptosis, and pain.
TNF-a s involved in systemic inflammation and works in tandem with a variety of other cytokines
to stimulate the acute phase immune reaction. TNF-a can induce apoptotic cell death as well as
inhibit tumorigenasis and viral replication. TNF-a and IL-1 can work simultaneocusly and
synergistically in stimulating and sustaining inflammation within the body.

“Anti-inflammatory cytckines” or “anti-inflammatory mediators” refer generally to immuno-
regulatory cvtokines that inhibit or counteract various aspects of inflammation.  In other words,
anti-inflammatory cytokines counteract various biclogical effects of pro-inflammatory cytckinegs
and pro-inflammatory mediators. Anti-inflammatory cyiokines can control or miligate the
magnitude of inflammation. Functions of anti-inflammatory cytokines include inhibiting production
of pro-inflammatory cvtokines and inhibiting cell activation. Examples of anti-inBammatory
cytokines include, but are not limited to, IL-1RA, 1L-2, -4, IL-7 1L-8, IL-10, 1L-13, or {15 1L-2
is a variably glycosylated single protein molecule having as mass of approximately 158.5 kD, 1L-2
is generally produced by activated T hslper calls (also known as effector T cslls) during an
immune response. Pathogens (also known as antigens) that invade or are introduced within the
body bind {0 receplors that are found on the surfaces of lymphocytes. Binding of such pathegens
or antigens o T cell receptors (TCR) stimulaies secration of 1L-2. 1L-2 mediates iis offecis by
binding to IL-2 receptor molecules, which are expressed by lymphocytes. The binding of L-2 to
its receptor molecule triggers a signaling cascade, for example Ras/MAPRPK, JAK/Sta, and P 3-
kinase/Akt signaling modules. 1L-2 has numercus funclions induding facilitating production of
immunoglobulins {(Ig) by B cells. In addition, 1L-2 induces differentiation and proliferation of NK
calls and stimulates growth, differentiation, and proliferation of antigen-selected cytotoxic T cells
via induction gene expression. 1L-2 is considered to be important for the development of T cell
immunologic mamory and is necessary during T cell development in the thymus for enabling the
maturation of regulatory T cells.

Given the mutability of viruses as they jump from host {o host, many variants of viruses
can evolve and emerge, with some becoming more damaging and deadlier. Although vaccines
and antiviral drugs can be effective against one strain of virus when they are designed and lested,
these continuous mutations can result in vaccing evasion or 10ss in drug potency. Viruses or
other pathogens that can svade the efficacy of vaccines and drugs, make these disease agents
more virulent, more contagious, and ullimately more deadly o those infected. Hence, by
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augmenting immunity while downregulating specific cytokings can help not only lessen the degres
of infection but also prevent cytoking storms, making vaccines, anti-viral drugs, and other
treatmeants more effective. The methods and compositions described hersin, in conjunction with
conventional therapies such as vaccines and antiviral drugs, may potentiate the recovery of
patients infected with viruses such as COVID, flu viruses and other known virusss, dus o the
immune enhancement properties coupled with the anti-inflammatory effects of the methods and
compositions described herein, and the stimulation of 1L-10, IL1RA, and/or IL-4 by the methods
and compositions described herein.  Moreover, the use of the methods and compositions as
described herein can help enhance innate immunily of patients who suffer from viruses that are
immune avasive. Examples of immune evasion include but are not limited fo cancer-causing
viruses {(oncoviruses) that are responsible for Merkel Cell Carcinoma, and the many forms of
human papillomavirus (HPV) and Herpes induced cancers.  in essence, these mushroom
adjuvant therapies described herein can enhance innale immune system, helping decicak or
sensitize these disease agents and in some cases the cancers they cause, while augmenting
better immune detection, targeting, and vaccine/drug efficacy — enhancing recovery. The
methods and compositions herein can enhance a wide range of conventional therapies currently
in practice for fighting viral and microbial diseases. Conventional viral therapies include, but are
not limited o, vaccines such as live attenuated virus vaccines, atienuated virus vaccines, mRNA
vaccines, cell-based vaccines, recombinant vaccines, adjuvant vaccines, or guadrivalent
vaccines, and antiviral drugs such as ossitamivir (Tamifiu), zanamivir {(Relenza), peramivir

{(Rapivab) or baloxavir (Xofluza).

Monoamine Oxidase inhibitors

Monoamine oxidase inhibitors (MAQIs) farget two different iscenzymes of monoamine
oxidase (MAC-A and MAG-B). MAOIs can be nonselective or selective for these isoenzymes and
there is a subclass MACH that is reversible and specific to MAC-A (RIMA). MAQOIs were the first
class of antidepressants to be developad and the FDA has approved several as depression
treatments, including phenelzine, tranvicypromine, selegiling, and isocarboxazid. In addition to
atypical or treatment-resistant depressions, MAQIs have been used to treat Parkinson’s disease,
as well as anxiety, post-traumatic stress, panic, bipolar, and obsessive-compuisive disorders.
Among MAOIs are a class of compounds called §-carbolines, a group of indole alkaloids derived
from tryptophan that are naturally produced by bacteria, plants, animals, and fungi.

The two most commonly cited B-carbolines are harmane {(alsc harman) and norharmane
{also norharman) (Pischowska et al., Nutrienfs 11{4): 814 (2018)). Harmmine and harmaline are
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also frequently identified derivatives of the norharmane (somelimes referred {o generically as B-
carboling) backbone., Some molecules, ke telrahydro-B-carbolines are precursors o these
aromatic B-carbeoling moelscules.  Harming and harmaline both funclion as specific MAG-A
inhibitors, being poor inhibitors of MAQO-B (Herraiz et al., Food Chem. Tox. 4B{3): 838-845 {2010)).
Harmine seems to have a stronger inhibitory effect, as demonstrated by a comparison of the
inhibitory effects of the plant and seed fractions of Peganumn harmala, aka Syrian rue or wild rueg,
which endogenously creates both compounds. Seed extracts, whose effecis were attributed to
both harmaline and harmineg, had an 1Cse of 27 ug/l. when inhibiting MAG-A (Herraiz et al., 2010).
Comparatively, root exdracts, whose effects were atiributed (o solely harmine, had an 1Cs of 159
ug/h

B-carbelines are found in 2 wide variety of plants, fungi, bacteriz, and animals. Well known
plants such as Syrian Rue {(Peganum harmala), Soul Vine (Banisteriopsis caapi), Passionflower
{Passifiora incamafa), Tobacco (Nicotiana fabacum), and Coffes (Caffea arabica) contain
alkaloids such as harmane, harming, telepathine, and banisterineg, among others (Plechowska et
al., Nutrdenis 11(4y. 814 (2019)). in fungi, a number of species contain B-carbolines from a wide
variety of taxa. Entomopathogenic fungl such as Ophiocordyceps sinensis and Conidichoius
coronatus are known 1o contain B-carbolines such as the cordysining and harmaneg, respactively.
Other higher order fungi also produce B-carbolines. It has been detected in carpophores of a
number of Psidocybe species, as well as in Amanita muscaria and pantherina (Blei et al., Chem.
Eur. J. 26(3), 729-734 (2020); Yang et al., J Nat Prod. 74{9). 19986-2000 (2011); Tsujikawa st
al., Forensic Sci. inf. 164{2-3), 172-178 (2008); Wroniska et al.,, PLOS Cne 13(10) 0204828
(2018}, In bacternia, particularly soil dwelling Strepfomyces species, B-carbolines may be used
as extraceliular signaling meclecules, that in populations of bacieria encourage the biosynthesis of
certain secondary metabolites (Panthee et al., Scientific Rep. 10(1) (2020)). B-carbolines are also
found in some animal sources. The fluorescent activity under blacklight of the exoskeleton of
scorpions is thought 10 be due {0 the B-carboline content of the cuticle. Although it is currently
the subject of some scientific dispute, pinaline was long thought to be a B-carboline endogenously
produced in the human pineal gland (Barker et al., Biomed. Chromat. 27{12), 1890-1700 (2013}
This compound was found o have neurogenic activity in an in vifro rat stem cell model at very
low doses (de la Fuenie Revenga et al., ACS Chem. Neurcsci. 8(5), 800-810 (2015)).

The B-carboline harmine has traditionally besn used for a drug-liberating effect during the
preparation of ayahuasca, a pan-South Armerican psychoactive drink created by combining two
species of planis, one containing DMT, and one containing $-carbolinegs, specifically harmine.
Because DMT is usually enzymatically deactivated when faken orally, the inclusion of harmine
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allows it to pass undestroyed inte the brain, where it can lake effect. This combination of a MAG
inhibitor and psychoactive compound has been called “the ayahuasca effect” (McKenna and
Towers, J. Psychoactive Drugs 16(4). 347-358 (1884)). B-carbolings have been identified in
Psilocybe spp. and may inhibit metabolism of the prodrug psilocin by MAQG-A.

5 Harmane was identified as the most prevalent B-carboling in Psifocybe cubsensis, with 16-
fold higher concentrations in mycelium when compared to mushreoms (Blei et al., Chem. Eur. J
26(3)y, 729-734 (2020)). Specifically, Blei et al. quaniified carpophores of P cubensis as having
harmine concentrations 0.10 pg/g dried biomass, whereas mycelium contained 0.08 pg/g;
whereas harmane was delected at 0.08 ug/g in carpophores and 1.32 ug/g in mycelium (Table

10 13, Biei et al, Chem. Eur J. 26(3), 728-734 (2020}, Imaging with MALDI-MS suggested that the
highest concentrations of harmane were present near the leading edge of mycelium colony. Table
2, shown below, lists B-carbolings and related molecules putatively detected in exiracts of

Herncium ennaceus mycelium using mass speciroscopy.

Table 1. B-carboline Concentrations in Psilocybe cubensis and P. Mexicana {ugig dry

niass)
Harmane
P cubensis P, Mexicana
Carpophores .08 n.d.
Mycelium 1.32 21.48
Sclerotia - 2.01
Harmine
P. cubensis P. Mexicana
Carpophores 0.10 0.04
Mycelium (.08 .61
Sclerotia - 1.82

15

Table 2. B-carbolines and related moleculss putatively detected in extracts of Hericium
arinaceus mycelum using mass spectroscopy.

Compound Name Formula Mass (Da} Certainty* ions
Norharman CqaHsN2 168.07 High + /-
Harmine CiaHiaNO 21210 High + -
1,2,3,4~telrahydro-B-carboline-3- o A . .
carvoxylic acid CraHiaN2Oz - 218.08 High +
1-methyl-1,2,3.4-tetrahydro-B-carboline- "y . _
3-carboxylic acid CiaHuNaGs 230 .11 High +/
t-methyi-2,3,4, 8-tetrahydro-1H-B- CraHia N 27410 High o)

carholine-1,3-dicarboxylic acid
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Harmaline CaaHiaNO 214.11 Medium -+
M-methoxy-1-vinyk-B-carboline CraHaN2C 22410 Medium +
Ethyl OH-B-arboline-3-carboxylate CiaHiNoC2 240.09 Medium +
1-furyl-B-carboling-3-carboxyiic acid CasHioN2Gs 278.4G7 Medium

1-{&-(methoxymethyD-2-furyl}-OH-B-
carboline-3-carboxylic acid
S-hydroxy-3-(6-hydroxy-1H-indol-3-yh-

CraHiaN2Oy 322.08 Medium -

oH-B-carboline-4-carboxylic acid CaothiaNsGe 359,08 Low -
Strictosidine CortaaN2Gs 530.23 Low -
(15)-1-{[(28,3R 4 5)-2-(B-L-

glucopyranosyloxy)-5-

{methoxycarbonyl}-3-vinyl-3,4-dihydro- CogHasMNoOn 574,99 Low _

ZH-pyran-4-yiimethvi}-2,3,4,9-
{eirahvdro-1H-B-carboline-1,3-
dicarboxylic acid

*Certainty is described as High if bolh positive and negative ions Teatured maiching retention times,
Medium i two or more annotation databases showed matches, and Low if only the compound was
annotated using a single database.

Based on the concentrations recorded in Blei et al,, Chem. Eur J 28(3), 728-734 (2020},

g 1 g dried dose . cubensis mushrooms would only contain 0.00008 mg of harmane and §.0001

mg of harmine. Given an expecied effective MACI dose of 70-200 mg, the naturally occurring 8-

5 carboline content (combination of harmane and harming) in F. cubensss is negligible, amounting
to less than 0.0003% of the required amount for MAO! activity. If the same calculations are
performed using the numbers listed in the "Resulls and Discussion” section of Blei et al., then the
maximum observed conceniration of harmane observed in dried Psidocybe tissue is 21 .48 yg/g,

or 0.02148 mg harmane per gram of dried biomass. In this case, harmane would constitute just

10 0.031% of the requisite 70 mg MAQGI content.

in another embodiment, the carboline comprises a compound having the structure of:

H
N
AW
O
Norharman Harmine 1,2.3 4-tetrahydro-f-
carboline-3-carboxyiic acid
28
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N
7R //%H H/é

1-methyl-1,2 3 4-tetrahydro- Harmaiiﬁe
g-carboline-3-carboxylic 1-methyl-2, 3,4, 8-tetrahydro-1H-
acid g-carbaoline-1,3-dicarboxylic acid

T
S eed

A-methoxy-1-vinyk-B-

carbgoline Ethyl 9H-beta-carboling-3-
carboxylate 1-furyl-B-carboline-3-
carboxylic acid
S e
y NS
N
B

1-[E-(methoxymethyl-2-fury(-0H-8-carboline- B"hydmxzﬁggﬁgﬁ?gggi‘?gﬁ“%yi)“gH“B“
3-carboxylic acid Y “

(18)-1-{{[(2S, 3R 45)-2- (beta [
giucopyran%yioxy) -S-(methoxycarbonyi}- 3-
vinyl-3 d-dihydro-2H-pyran-d-yllimethyi}-
2,3.4 9-tetrahydro-1H-B-carbelineg-1,3-
dicarboxylic acid

Sirictosidine

Natural scurces of non-B-carboline MAOIs include Areca catechy, Arisaema amurense,
Calluna vulgar, Carytia japonica, Chelidonium majus (Chelerythine) (Baek et al., Bicorgan. Med
Chem. Let. 2814, 2403-2407 (2018)), Chironia krebsii, Coptis chinensis, Curcuma longa

5 (Cucurmin} (Juvekar et al., Pharmacognosy Magazine 12{(48). 118 (2018)), Dictamnus albus,

30
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Garcinia gerrardii, Garcinia livingstonei, Geijera parvifiora, Genfiana lutea, Ginkgo hiloha,
Glycyrrhiza glabra (Isoliquiritigenin, Liquiritigenin), Halenia campanulate, Hypericum aucher,
Hipericum Brasiliense, Hypericum caprifoliatum, Hypericum  hircinum, HMHypericum  pinai
Hypercum polyanthemum, Lilium brownie, Lycium chinense, Melissa officinalis, Mentha aquatic,
Monascus anka, Monnina obtusifolia, Monnina syivetice, Morinda cifrifolia, Myristica fragrans
{(Kampfercl, Myristichyy (Sidaro ot al, J. Agd Food Chemn. 84(8). 13941400 2018), Truity
Psychopharmacol Bul. 4(3): 14 (1967}, Opuntia ficus-indica var. saboten, COriganum vulgare
{Cregano extract) (Mechan et al, Brf J Aulnfion 105(8). 1150-1183 (2010)), Fasona
suffruficosa, Pentadesma reyndersii, Fiper nigrum (Pipering), Polvgala virgafe, Folygonum
multifiorum, Psoralea corviifolia, Rhazya stricta, Rhodiola rosea {(van Diermen et al, J
Ethnopharmacology 122(2). 397-401 (2009, Sahva milficrrhiza, Sinofranchetia chinensis
(Isoliquiriigenin, Liguiriigenin), Theobroma cacao (caffeine, catechin, epicatechin), Uncara
rhvnchophylla, Vaccinum myrilus, Zanthoxyium rgidum {Plazas et al., Bioorgan. Chem. 98:

103722 (2020)), Zanthoxylum schinifolium, Zingiber officinale (Geraniol from rhizomes).

Compounds

in one embodiment described herein, the composition comprises one or more fungal
compounds including tryptamineas, or an amount of a mushroom (or plant} exiract or mushroom
{or plant) having an eguivalent amount of tryptamine(s), or & combination thereof.

in one embodiment, the tryptamine comprises psilocybin, basocystin, norbasocystin,
psilocin, norpsilocin, 4-hydroxytryptamine, N A-dimethyltryptamine (DMT), 5-hydroxyiryptamine
{serofoning, iryptamine, aeruginascin, 4-hydroxy-N N N-trimethyltryplamineg, S-hydroxy-~N N N-
trimethyltryptamine  (bufotenidineg), N-methyitryptamine, N-ethyltryptamine, N-methyl-N-
ethyltryptamine, M-methyl-N-propyltryptamine, N M-diethyliryptamine, M-methyl-N-
isopropyitrypiamine, N-ethyl-N-isopropyltryptamine, N N-diisopropyliryptanine, N N-
dipropyitryplamine, N MN-dipropyltryptamine, N N-diglivliryptamine, 4-hydroxylryptamineg, 4-
hydroxy-AM-methyiryptaming  (norpsilocin), 4-hydroxy-N N-dimethyltryptamine  {(psilocin), 4-
hydroxy-M-methyl-N-ethyitryptamine, 4-hydroxy-N-methyl-A-propyliryptamine,  4d-hydroxy-A M-
diethylitryptamine, 4-hydroxy-N N-disthyltryptamine, 4-hydroxy-N-ethyl-A-isopropyitryptamineg, 4-
hydroxy-N N-diisopropyliryptamine, 4-hydroxy-N, N-dipropyliryptamine, 4-hydroxy-A-N-
dipropyiiryptamine,  4-hydroxy-N N-diallyitrypltaming,  4-methoxytryplamins, 4-methoxy-A-
methyltryptamine  (norpsilocing,  4-methoxy-N A-dimethyltryptamine  {psilocing, 4-methoxy-A-
methyl-Neathyliryptamine, 4-methoxy-M-methyl-N-propyliryptamine, 4-methoxy-N N-
diethyitryptamine, 4-methoxy-N N-digthyitryptamine, 4-methoxy-N-ethyl-N-isapropyitryptamine,
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d-methoxy-N N-diisopropyliryptamine,  4-methoxy-N N-dipropyliryptamine,  4-misthoxy-N-N-
dipropyliryptamine,  4-methoxy-N-N-digliyltryptamine, 4d-acetoxyiryplamine,  4d-acetoxy-N-
methyliryptamine, 4-acetoxy-A-methyl-N-sthyliryptamine, 4-acsioxy-N-methyl-N-athyltryptamine,
d-acetoxy-N-methyl-M-propyltryptamine, 4-acetoxy-N Al-digthyltryptamine, 4-acetoxy-MN-methyl-
N-isopropyitryptamine, 4-acetoxy-M-ethyvl-N-isopropyitryptamine, d-acetoxy-N,N-
diisgpropyliryptaming, 4-acetoxy-N N-dipropyltryptamine, 4-acetoxy-AN-N-dipropyiryptamineg, 4-
acetoxy-N-N-diallyltryptamine, 5-hydroxytryptamineg, 5-hydroxy-A-methyliryptamine, 5-hydroxy-
N AN-dimethyitrypiamine (oufolening),  S-hydroxy-A-methyl-N-ethyliryptamine,  S-hydroxy-N-
methyi-N-propyitryptamine, S-hydroxy-N, M-diethyliryptamine, 5-hydroxy-N-methyl-N-
ispproapyiryptamine, S-hydroxy-Nesthyl-M-isopropyliiryptamine, B-hydroxy- N-
diisopropyltryplamineg, S-hydroxy-N N-dipropyltryptamineg, S-hydroxy-N-N-dipropyltryptamine, 5-
hydroxy-A-N-diglivitryptamine,  S-methoxytryptamine,  B-methoxy-AM-methyliryptamine,  5-
methoxy-NM N-dimethyltryptamine, 5-methoxy-N-methyl-N-ethyltryptamine, S-mehoxy-A-methyl-
N-propyliryplamine, S-methoxy-N, N-diethyliryptamine, S-methoxy-NM-methyl-N-
isopropyitryptamine, A-methoxy-N-ethyl-N-isopropyitryptamine, B-methoxy-N, M-
diisopropyltryptamine, S-methoxy-N, N-dipropyiltryptamineg, S-methoxy-AN-N-dipropyitryptamine, 5-
methoxy-N-N-diglivitryptaming, S-acetoxyiryptamine, S-gcetoxy-A-methyitrypiaming, 5-acetoxy-
N N-dimethyltryptamine, S-acetoxy-N-methyl-N-athyltryptamine, S5-mehoxy-N-methyl-N-
propyitryptamine, S-acetoxy-N N-disthyltryptamine, 5S-acetoxy-N-methyi-N-isopropyitryplamine,
S-acstoxy-M-ethyl-AM-isopropyltryptaming, S-aceloxy-N AN-dilsopropyitryptamine, S-acetoxy-A M-
dipropyliryptamine, 5S-acetoxy-N-N-dipropyitryptaming,  S-aceloxy-A-Al-diallyitryptamine,  o-
methyltryptamine, A-ethyl-A-isopropyltryptaming, M-methyl-N-butvliryptamine, 2,0
dimethyiryptamine, a-N-dimethyitryptamineg, a-methyi-N, N-dimethyitryptamine, o
ethyltryptamine, 2-methyl-M AM-dimethyltryptamine, 2~-methyl-N, N-diethyltryptamine, 1~
methylpsilocin, 5-methoxy-a-methyltryptamine, ibogaing, harmaling, 7-methoxy-1-methyi-1,2,3,4-
tetrahydro-b-carboline (tetrahydrocharmine), M N-diethy-D-lysergamide (L3D), 8-aily-N, N-disthyl-
norlysargic acid (G-allyl-N N-diethyl-norlysergic acid), 8,10-didehydro-N N &-tristhylergoline-8b-
carboxamide (8N N-triethyl-norlysergic acid), 8,10-didehydro-6-propyl-N N-disthvlergoline-8b-
carboxamide (B-propyl-norlysergic acid), other trypltamine compounds, or a pharmaceutically
accepiable salt, hydrate, solvate, prodrug, synthetic, analog, iscmer, sterecisomer, congener, or
tautomer thereof, or g combinatlion thereof.

in ancther embodiment, the tryplamine comprises: 8-Alyl-N AN-diethyi-norivsergic acid
{(AL-LAD), N N-dibutyl-tryptamine  (DBT), N N-diethyl-tryptamine  (DET), N A-diisopropyl-
tryptaming (DiPT), 5-methyoxy-c-methyl-tryptamine (o, O-DMS), N N-dimethyl-tryptamine (DMT),
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2, a-dimethyl-tryptamine (2,0-DMT), a N-dimethyil-tryptaming {o, N-DMT), N A-dipropyl-tryptamine
(DPT), N-ethvl-N-isopropyi-trypltamine (EiPT), a-ethyi-tryptamine (AET), 6N N-tryptamineniethyl-
norlysergic acid (ETH-LAD), 3, 4-dihydro-7-methoxy-1-methyl-carboling (Harmmaling), 7-mesthyoxy-
1-methyl-carboline (Harmine), N N-dibubyi-4-hydroxy-tryptamine (4-HO-DBRT), N N-diethyl-4-
hydroxy-tryptamine  (4-HO-DET), N N-diiscpropyi-4-hydroxy-tryptamine  {4-HG-DIPT), NA-
dimethyl-4-hydroxy-tryptamineg  {4-HG-DMT), N AN-dimethyl-S-hydroxy-tryptamine  (5-HO-DMT),
N N-dipropyl-d-hydroxy-tryptamine (4-HO-DPT), N-ethyl-4-hydroxy-N-methyltryptamine (4-HQO-
MET), 4-hydroxy-N-isopropyl-AN-methyl-tryptamineg (4-HO-MIPT), 4-hvdroxy-A-methyl-M-propyl-
fryptamine (4-HO-MPT), 4-hydroxy-N N-tetramethylene-tryptamine (4-HO-pyr-tryptamine), 12-
methoxyibogamine {ibogaine), N N-disthvl-lysergic acid (LSD), Akbutyl-A-methyi-iryptamine
(MET), N AN-diisopropyi-4 S-methyienedioxy-tryptamine  (4,5-MDO-DIFT), N N-diisopropyl-5,6-
methylensdioxy-tryptamine (5,8-MDC-DIPT), N N-dimethyl-4,5-methylenedioxy-tryptamine (4,5-
MDO-DMT), A Adimethyl-58-methylenedioxy-tryptamine  (5,6-MDO-DMT),  A-isopropyi-A-
methyl-5 8-methvienedioxy-tryptamine {5,8-MIC-MIPT), N N-disthyl-2-methvi-iryptamine (2-Me-
DET), 2N N-ryptaminerimethyl-tryptamine (2-Me-DMT), N-acetyl-B-methoxy-tryplamine
{melatoning, N A-disthyi-S-methoxy-tryptamine (5-MeO-DET), N N-diisopropyl-5-methoxy-
tryptaming (5-Me(Q-DIPT), S-methoxy-N AN-dimsthyl-tryptamine (5-Me(O-DMT), N-isopropyl-4-
mathoxy-N-methyl-tryptamine  (4-MeG-MiPT), N-isopropyl-5-methoxy-N-methyl-tryptamine (5-
MeO-MiFT), 5 8-dimethoxy-N-isopropyl-M-methyl-tryptamine (5,6-MeQ-MiFT), S-methoxy-N-
methyi-tryptamine  (5-MeQ-AMMT),  S-methoxy-N N-tetramethylens-tryptamine  (5-MaQ-pyr-
5.
methoxy-2 M N-trimethyl-tryplamine {&-MeC-tryptamineMT), N N-dimethyl-5-methyithio-

tryptamine),  S-methoxy-1-methyi-1,2,3 4-tetrahydro-carboline  (B8-MeU-tryplaminetHH),
tryptamine {5-MeS-DMT), N-iscpropyl-N-methyl-tryptamine (MiPT), a-methyl-tryptamine (a-MT),
N-ethyl-tryptamine (NET), N-methyl-tryptamine (WMT), S-propyl-norlysergic acid (PRO-LAD),
N N-tetramethylene-tryptamine (pyr-T), Tryptamine {T), 7-methoxy-1-meihyl-1,2,3,4-tetrahydro-
carboline {(Tetrahydroharmine), or aA-dimethvi-8-methoxy-tryptamine (o AN O-TMS), or a
pharmaceutically acceptable salt, hydrate, solvate, prodrug, steresisomer, or tautomer thereof, or
a combination thersof. See Shulgin and Shuigin, TIHKAL: The Continuation, Transform Press
(1887), which is incorporated by reference herein for the specific teachings thereof.

in another embadiment, the tryptamine comprises a compound having the structure of

Formula 1,
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wherain

Ry is H, OH, COOH, OCH: O{CH):CHe (CH2OH, (CHWCOOH, -C{O)CH:,
{(CH23OCOIN(Rs}2, ~(CH23.COYOCIO0OH, POy, POy, PaGio, 804 8207, 53040,
CHOs, a C-Cs mono- di-, or tri-carboxylic acid, a pentose sugar, a hexose sugar,
Or an amino acid;

Ry is (CHz)N{Ra)z, {CH2O(Rs), or C—Cs alkyl-N{R7)z,

Rais H, CHs, OH, CHOCHS;, or (CH23OH;

Rsis H, CHs, OH, CHOCH;, or {CHanCHs;

Rz is H, CHa, C1—C4 alkyl, OH, CHOCH:, (CHa3nOH, OCHa, O{CH2)CHa;

R’ is independently H, CHs, Ci~Cs alkyl, Ci~Cs aliyl, Ci~Cs sthynyl, OH, COOH,
{CH2,.COOH,; OCH;, {CHIWCHs, (CH3.0H, (CHLnNH;; dimethy! amineg, pyrrole,
pyrazole, imidazole, pyridine, piperdine, pyridine, pyrimidine, indole, purine,
quinoline, morpheling, pyran, or furan;

wherenis 0, 1, 2, 3, ord; and

wherein

mono-, di-, and tri-carboxylic acids is sslected from acetic acid, acetylsalicyic acid, adipic
acid, alginic acid, arachidic acid, ascorbic acid, aspartic acid, benzenesulfonic
acid, benzoic acid, bisulfic acid, boric acid, butyric acid, camphoric acid,
camphorsulfonic acid, capric acid, caproic acid, caprylic acid, carbonic acid, citrie
acid, cyciopentanepropionic acid, digluconic acid, dodecylsulfic acid, enanthic
acid, sthanesulfonic acid, formic acid, fumaric acid, glucoheptanoic acid, gluconic
acid, glutamic acid, ghutaric acid, glyceric acid, glycerophosphoric acid, glycing,
glycolic acid, hemisulfic acid, heptanocic acid, hexanocic acid, hippuric acid,
hydrobromic acid, hydrochioric acid, hydroiodic acid, hydroxyethanesulionic acid,
jactic acid, lauric acid, maleic acid, malic acid, malonic acid, mandsilic acid,
margaric  acid, methanesulfonic  acid, mucic acid, myristic  acid,
naphthylanesulfonic acid, naphthylic acid, nicotinic acid, nonadecylic acid, oxalic
acid, oxalic acid |, palmitic acid, pelargonic, pelargonic acid, pentadecylic acid,
phosphoric acid, propionic acid, saccharin, salicylic acid, sorbic acid, stearic acid,

succinic acid, sulfuric acid, lartaric acid, thiccyanic acid, thicglycolic acid,
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thiosulfuric acid, tosylic acid, trichiorcacstic acid, tridecylic acid, triflucrcacetic
acid, undecylenic acid, undecylic acid, valeric acid,

fricse sugars are selected from D- or L-glyceraldshyde,

fetrose sugars are selected from O- or - erythrose or threose, and their deoxy
counterparts;

pentose sugars are selectad from D- oF L- grabinose, lyxose, ribose, xylose, ribuluse, or
xylulose, and their deoxy counterparts;

hexose sugars are selected from D- or L- allose, altrose, glucose, mannose, gulose, idose,
galactose, talose, psicose, fruciose, sorbose, tagatose, and their deoxy
counterparts,

and amino acids are selected from alanine, arginine, asparagine, aspartic acid, cysteing,
glutaming, glutamic acid, glycine, histidine, isoleucine, leucing, lysine, methionine,
phenylalanine, proline, serine, threcnine, tryptophan, tyrosine, valine, ornithine,
citrulline, tawrine, selenccysteine, pyrrolysine, aminchbulyric acid, gama-
aminchutryic acid, 3-aminopropancic acid, dehydroaianine, delta-carboxygliutamic
acid, M-formylimethionine.

in ancother embodiment, the tryptamine comprises a compound having the structure of

Formula 2A or 28,

R%\I_ Ry,
CHazin
R s
S
(2A) or R {2B),

wherein:

Ri is H, OH, COOH, OCH; O{CH2)GHs (CH2nOH, (CH)RCOOH, -C{OHCHS,
{CH)OCOMIN(Rs)2, ~(CHCOMOCLOIOH, P04, P20y, F3Cie, 304 S207, 8304,
CHQOs, a C-Ce mono- di-, or tri-carboxylic acid, a friose sugar, a tetrose sugar, a
pentose sugar, @ hexose sugar, or an aming acid;

R, and R; are independently H, CH;, C-C4 alkyl, Ci—Ca allyl, C+—Cy sthynyl, OH, COOH,
(CHLLCOOH, OCH:, O(CHWCH:, (CH20H, (CHWNM,, dimethyl amineg, pyrrole,
pyrazole, imidazeole, pyridine, piperdine, pyridine, pyrimidineg, indole, puring,
quinocline, morpholingo, pyran, or furan,

Rais H, CHs, OH, CHOCH;, {CH2aOH, OCH;, O{CH23aCHs;

Rsis M, CHa, OH, CHOCH,, (CH2InOH, OCHa, O(CH2CHa or (CH2)nCHs; and
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Rsis H, CHa, C1-C4 alkyl, OH, CHOCHs, {CH23OH, OCHa, O(CH2).CHa;

wherenis 0, 1. 2, 3, or 4;

wherein

mono-, di-, and tri-carboxylic acids is selected from acelic acid, acetylsalicylic acid, adipic
acid, alginic acid, arachidic acid, ascorbic acid, aspartic acid, benzenesuifonic
acid, benzoic acid, bisylfic acid, boric acid, bulyric acid, camphoric acid,
camphorsulfonic acid, capric acid, caproic acid, caprylic acid, carbonic acid, citric
acid, cyciopentanepropionic acid, digluconic acid, dodecyisulfic acid, enanthic
acid, ethanesulfonic acid, formic acid, fumaric acid, glucoheptancic acid, gluconic
acid, glutamic acid, glutaric acid, glveeric acid, glycerophosphaoric acid, glycine,
giycolic acid, hemisulfic acid, heptancic acid, hexanoic acid, hippuric acid,
hydrobromic acid, hydrochloric acid, hydroiodic acid, hydroxyethanssulfonic acid,
tactic acid, lauric acid, maleic acid, malic acid, malonic acid, mandelic acid,
margaric  acid, methanesulfonic acid, mucic  acid, myristic acid,
naphthylanesuifonic acid, naphthylic acid, nicotinic acid, nonadecylic acid, oxalic
acid, oxalic acid . palmitic acid, pelargonic, pelargonic acid, pentadecylic acid,
phosphoric acid, propionic acid, saccharin, salicylic acid, sorbic acid, stearic acid,
succinic acid, sulfuric acid, tartaric acid, thiocyanic acid, thioglycolic acid,
thiosulfuric acid, tosviic acid, trichloroacetic acid, tridecylic acid, triflucroacetic
acid, undecylenic acid, undecyiic acid, valeric acid,

frinse sugars are selected from D- or L-glyceraldehyde,

tetrose sugars are selected from D- or - erythrose or threose, and their deoxy
counterparts;

pentose sugars are selected from D- or L- arabinose, lyxose, ribose, xylose, ribulose, or
xyluiose, and their deoxy counterparts;

hexose sugars are selected from D- or L- allose, alirose, glucose, mannose, gulose, idose,
galactose, talose, psicose, fructose, sorbose, tagatose, and their deoxy
counterparts;

and amingc acids are selected from alanine, arginine, asparagineg, aspartic acid, cysteine,
glutamine, glutamic acid, glycine, histidine, iscleucine, leucine, lysine, methionine,
phenvialanine, proline, sering, threconing, tryptophan, tyrosing, valing, omithing,
citrulline, taurine, selenccysieine, pyrrolysineg, amincbulyric  acid, gama-
aminobutryic acid, 3-aminopropancic acid, dehydroalaning, delia-carboxyglutamic
acid, M-formyimethionine.
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in ancther embodiment, the tryptamine comprises a compound having the structure of

Formula 3A or 38,

Ry
Ri_ / !A{\Ra
.
Y
(3A) or Ry (3B),

wherein:

Ry is H, OH, COGCH, OCHs;, O(CH.CHs, (CH2).0H, (CH2).COOH, C{O)CHs,,
(CHzIOC{OIN(Re)z, (CHnC{OYOC(OI0OH, POy, P07, PO, 804 8207, S50,
CHOn, a C4-Cor mono- di-, or tri-carboxylic acid, a pentose sugar, a hexose sugar,
or an aminge acid;

R» and Ra are independently H, CHa, (CHuJCHa, OH, COOH, (CH).COOH; OCH;,
O(CHCHs, (CH2).0H, (CHLNH,;, dimethyl amine, pyrrole, pyrazole, imidazols,
pyridine, piperdine, pyridine, pyrimiding, indols, purine, guineling, morpholino,
pyran, or furamn;

Rsis H, CHs, OH, CHOCH:, (CH2)aOH, OCHs, O{CH2}CHs;

Rsis H, CHa, CCy alkyl, OH, CHOCH;, {CHu)OH, OCHa, O{CH2CHs or (CH23.CHs; and

Re is H, CHs, C1-C4 alkyl, OH, CHOCH;, (TH2)OH, OCHs, O(CHz)nCHs;

wherenis 0, 1, 2, 3, or 4; and

wherein

mono-, di-, and tri-carboxylic acids is selected from acetic acid, acetyisalicylic acid, adipic
acid, alginic acid, arachidic acid, ascorbic acid, aspartic acid, benzenesulfonic
acid, benzoic acid, bisulfic acid, boric acid, butyric acid, camphoric acid,
camphorsulfonic acid, capric acid, caproic acid, caprylic acid, carbonic acid, cilric
acid, cyclopentanspropionic acid, digluconic acid, dodecylsulfic acid, enanthic
acid, ethanesulfonic acid, formic acid, fumaric acid, gluccheptanocic acid, gluconic
acid, glutamic acid, glutaric acid, glyceric acid, glycerophosphoric acid, glycine,
giycolic acid, hemisulfic acid, heptanoic acid, hexanoic acid, hippuric acid,
hydrobromic acid, hydrochioric acid, hydroiodic acid, hydroxysthanesuifonic acid,
lactic acid, lauric acid, maleic acid, malic acid, maionic acid, mandsiic acid,
margaric  acid, methanssulfonic  acid, mucic  acid, myristic acid,
naphthylanesulfonic acid, naphthylic acid, nicotinic acid, nonadecylic acid, oxalic

acid, oxalic acid , palmitic acid, pelargonic, pelargonic acid, pentadecylic acid,
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phosphoric acid, propionic acid, saccharin, salicylic acid, sorbic acid, stearic acid,
succinic acid, sulfuric acid, tarlanc acid, thiccyanic acid, thioglycolic acid,
thiosulfuric acid, tosylic acid, trichloreacetic acid, tridecylic acid, triflucreacetic
acid, undecylenic acid, undecylic acid, valeric acid;
5 trivse sugars are selected from D- or L-glyceraldehyde,

{etrose sugars are selected from - oF L~ erythrose or thregse, and thelr deoxy
counterparts;

pentose sugars are selected from - or L- grabincse, lyxose, ribose, xylose, ribulose, or
xylulose, and their deoxy counterparts;

10 hexose sugars are salected from D- or L- allose, alirose, glucose, mannose, gulose, idoss,
galactose, tzlose, psicose, fruclose, sorbose, tagalose, and their deoxy
counterparts;

and amino acids are selected from alanine, arginine, asparagine, aspartic acid, cysteine,
glutamine, glutamic acid, glycine, histiding, iscleucineg, leucing, lysine, methionine,

15 phenyialanine, proline, sering, threcning, tryplophan, tyrosing, valine, ormithing,
citrulline, taurine, selenccysieing, pyrrolvsing, aminchulyric acid, gams-
amincbuiryvic acid, 3-aminopropancic acid, dehydroalanine, delta-carboxyvgliutamic
acid, N-formylmethionine.

In one embodiment, the iryptamine comprises a compound having the structure of

20 Formula 4A or 4B,
R R
0 *on-Ra Ry

o) A

C /g

Y,
R (4A) or (4B,

whersin,

Ry is M, OH, COOH, OCHs;, O(CHaCHs, (CHz)hOH, (CH)WCOOH, -C{O)CHs,
(CH2ROCOIIN(Re)z, ~(CHCOYOCOI0H, PQy4, P07, P301s, 8Q4 5207, 8301,
25 CHOs, 8 C4-Cs mono- di-, or iri-carboxylic acid, a pentose sugar, a hexose sugar,
ar an amino acid;
K2 and Rs are independently H, CHs, OH, COOH, (CH2).CO0H; OCH;, O{CH2CH;,
(CH).OH, (CHz)uNH,; dimethyl amine, pyrrole, pyrazole, imidazole, pyridine,
piperdine, pyridine, pyrimidine, indole, purine, quincline, morpholine, pyran, or
30 furan;
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Rais H, CHa, OH, {CH.0H, OCH;, O(CHL)CH:;, and

Re is H, CHa, C1-C4 alkyl, OH, CHOCH,, ({CH2).0H, OCHa, O(CH2)WCHa;

wherenis 0,1, 2, 3 or4; and

wherain

mono-, di-, and tri-carboxylic acids is selecied from acetic acid, acelyisalicylic acid, adipic
acid, alginic acid, arachidic acid, ascorbic acid, aspartic acid, benzenesulfonic
acid, benzoic acid, bisulfic acid, boric acid, butyric acid, camphoric acid,
camphorsulfonic acid, capric acid, caproic acid, caprviic acid, carbonic acid, citric
acid, cyciopsntanepropionic acid, digluconic acid, dodecyisulfic acid, enanthic
acid, ethanesulfonic acid, formic acid, fumaric acid, gluccheptancic acid, gluconic
acid, glutamic acid, ghutaric acid, glyceric acid, glycerephosphoric acid, glycineg,
glyceolic acid, hemisulfic acid, heptanocic acid, hexanoic acid, hippuric acid,
hydrobromic acid, hydrochloric acid, hydroiodic acid, hydroxyethanesulfonic acid,
lactic acid, lawric acid, maleic acid, malic acid, malonic acid, mandslic acid,
margaric  acid, methanesulfonic  acid, mucic  acid, myristic  acid,
naphthylanesulfonic acid, naphthylic acid, nicotinic acid, nonadecylic acid, oxalic
acid, oxalic acid , palmitic acid, pelargonic, pslargonic acid, pentadscylic acid,
phasphaoric acid, propionic acid, saccharin, salicylic acid, sorbic acid, stearic acid,
succinic acid, sulfuric acid, tartanc acid, thiccyanic acid, thioglycolic acid,
thiosulfuric acid, tosylic acid, trichiorcacetic acid, tridecylic acid, triflucroacstic
acid, undecylenic acid, undecylic acid, valeric acid;

trivse sugars are selected from D- or L-glyceraldehyde,

tetrose sugars are selecied from O or - erythrose or threcse, and their deoxy
counterparts;

pentose sugars are selected from - o L- arabincse, hyose, ribose, xyiose, ribuinse, or
xylulose, and their deoxy counterparts;

haxose sugars are selected from D- or L- allose, alfrose, glucose, mannose, gulose, idoss,
galactose, talose, psicose, fruciocse, sorbose, tagaiose, and their deoxy
counterparis;

and aming acids are selected from alanine, arginine, asparagine, aspartic acid, cysteine,
glutamine, glutamic acid, glycine, histidine, iscleucing, isucins, lysine, methionine,
phenyigianine, proling, sering, threconine, tryplophan, tyrosing, valine, ormithing,

citruline, taurine, selenccysieine, pyrrolysing, amincbutyric  acid, gama-
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aminobutryic acid, 3-aminopropancic acid, dehydroaianine, delta-carboxyglutamic
acid, N-formylimethionine.

in another embodiment, the tryptamine comprises a compound having the structure of

Formula 5A or 58;

SRR
RN
5  (BA)Y or H (583,
wherein each R is independently H, CH;, CH:CHy, CHCHCH,, (CH2)CH, CHCH=CH,
QCHs;, OC~Cy alkyl, CHxOH, Ci—Cs alkyl-OH, COOH, C-Cs alkyl-COQOH, or a
pharmaceutically acceptable sall, hydrate, solvate, or tautomer thereo!, or a combination
thereof.
10 in another embodiment, the tryptamine comprises a compound having the structure of:
e O ) o)
| N ; N ; -
HO” 1 ~0 ) HO™ SO J HO” | 0
H OH OH
gk r’§ .
S N’ Sy N
H > H
psiocybin bagooystin
Sy HN-—
o OH S
2
[ ‘“N;
psilocin norpsilocin 4-hydroxytryptamine N N-dimethyitryptamine
’;'\IHZ \N/+‘” \i\-\(+“'
o oH //,,J
! - HO
M A I\
Z pN ~N W“g

S-hydroxyiryptamine
{serotonin)

CA 03214191 2023-9-29

d-hydroxy-~N N, N-
trimethyitryptamine

440

bufotenidine



WO 2022/236130

H

,f"
/ i \
N

H

\

™~

tryptamine

N
ot

L

I

L\,y’ N
H

A-methyi-N-
propyiiryptamine

2

N.N-
diisopropyltryptamine

N
N
H

4-hydroxyiryptamine

ey

\NM/'

.—

$

4-hydr0xy-N—methyl—l\i~
propyliryptamine

OH

CA 03214191 2023-9-29

AM-methyiiryptamine

,—«"\\?\gﬂj

Y
e\

-

N N-dipropyiiryptamine

HN -~

om 4

RN
H

4-hydroxy-i-
methyltryptamine
{norpsilocing

S

OH i

Cry

H
4-hydroxy-N, A
diethvitryptamine

-

N-ethyiiryptamins

H

\N’”k
A
@’é
N
H

fN-methyl-A-
isopropyitryplamine

o

N-methyl-N-
allylfiryptamins

Ny
I3

OH !

4-hydroxy-MN, N-
dimethyiiryptamine

{psilocin)
/
~
N
OH S
TN
2N

4-hydroxy-N-methyl--
isopropvitryptamine

PCT/US2022/028181

i\i—mefhyi N~
athyltryptamine

B
B j\>
N
H

N-ethyi-N-
isopropyitryptamine

1~

N-A-diallyltryptamine

S i
55

P “‘[\

O

4-hydroxy-N-methyl-N-
ethyltryptamins

4-hydroxy-N-ethyl-N-
isopropyitryptamine



WO 2022/236130

iy

/\N”'k

OH vy
Crd
2N
R
4-hydroxy-N, -
diisopropyliryptaming

AN '
\NM’
OH
SR
s
N

4-hydroxy-#, A-
dipropyhryptamine

d-methoxytryptamine

~o
S

N
H

4-methoxy-N-methyi-iy-
propyitryptamineg

N o
vy

/
—
N
o f,_f N
\
N
H

d-methoxy-N, -
diisopropyltryptaming

4-acetoxylryptamine

CA 03214191 2023-9-29

4-methoxy- M-
methyliryptamine

Mﬂ\i\\
~0 S
B
5N

4-methoxy-N AN-
disthyliryptamine

\,ﬂ\N
™~
oS
Lﬁx N
H
d-methoxy-N, N-

dipropyliryptamine
o]

/H\ HN -
o S/

e
/

et

4-aoatoxy-N-
methyltryptamine

42

==
\N*‘""
o
o8
i

4-hydroxy-N-methyl-N-
allyitryptamine

\Nf

—
S
N

4-methoxy-~N N-
dimethyitryptamine

N H
N
w N

Yol

-

d-methoxy-N-methyi-N-
isopropyliiryptamine

o=

\N____/

l’”‘J
;/‘%
N

H

4-methoxy-NM-methyl-id-
allyitryptaming

o ™

//l\(_*\ ~ JN -

~o

7

X
o

d-goetomyy-N, N-
dimethyiryptamine

PCT/US2022/028181

“? _
wa
O /

s
N
N
H

4-hydroxy-N N-
diallvitryptamine

{
N,

™~ v

gy

H
4-methoxy-N-methyk-N-
ethyltryptamine

4-methoxy-N-ethyl-Al
isopropyitryplamine

™G

o»
N
H

4-methoxy-V A
diallyltryptamine

4-goetoxy-M-methyl-Ak
ethyltryptamine



WO 2022/236130

N
)\‘? r"/
S
E P :}
H

4-goetoxy-AN-methyil-/N-
propyitryptaming

d-acetoxy-N N-
diisopropyitryptamine

R

S-hydroxyirypiamine

r.—

N

e

HO
N Nﬁ

S-hydroxy-AN-methyl-/V-
propyitryptamine

el
pes

5-hyd mxy-N,i\i—
diisopropyltryptamine

—
O
/\fjfg
St N
=}

CA 03214191 2023-9-29

Ao

O o
J\ —-—-—\N i j' /Ll\ KN . {
s _— o A
/ !
e DR
PN Ny
H H

4-acetoxy-N N-
disthyliryptamine

4-acetoxy-A-methyi--
isopropylivyptamine e

e

NN

i'J o A

4-acetoxy-N M-
dipropyitryptamine

4-acetoxy-N-methyi-Al
aliylirypiamine

HN- g e
o 2 ~
-~ :f/\ HO - >
I g%
~N
H SN
S-hydroxy-- 5-hydroxy-N -

methyliryptamine dimethyitryptamine

/
S, \Nr‘é\

/ )

HO
® éw Tj?%;
N N g

S-hydroxy-N N-
diethyitryptamine

S-hydroxy-A-methyl-N-
isopropyliryptamine

\/“\ /,/ﬂ \N _ _/F:;

-
HO
| ‘jié
P Y
H

S-hydroxy-A-methyl-N-
allyitryptamine

S-hydroxy-N,N-
dipropyltryptamine
HN-"'

No—
r”‘j
s} ;
H
43

PCT/US2022/028181

4-meihoxy-N-ethyl-N-
isopropyliryptamine

2
O N’fx
A -
1\N§

SF N

4-acemxyy»i\!, N-
diallyltryplamine

H

N

:

!

i
A

S-hydroxy-NM-methyl-Ad
ethyliryptamine

1?5

S-hydroxy-N-ethyl--
isopropyliryptamine

Yy

e

S-hydroxy-N M-
diallyitryptamine

™

o [
-~ E oy \\§
L N
H

/

[



WO 2022/236130

S-methoxytryptamines

N

xe\{\ A
f*’\\é

S—meti‘aaxy—!\!—meti‘;yi—i\!—
propyitryptamine

i
{
_,.——'\

N«‘
- \ /*\V/é
Pt

'\\,\

5—meth0xy~i\i, A~
diisopropyltryptaming

AR e

S-acetoxylryptamine

N,

r""

et

/

-

j/ \/“N

! -acemxy~!\i—rnethyi-i\i~
propyliryptamine

e N-f‘/\
/,_.,
L').\\\?/O i/\i/(B
H \L\y/ ﬁ

S-aceloxy-N, -
diisopropyltryptaming

N

—
4

A
Z5N
H

CA 03214191 2023-9-29

5-methoxy-N-
methyltryplamine

]

N._
O .
SN
H

/
S-methoxy-N N-
disthylryptamine

o)
\? X
-
S-methoxy-N N-

dipropyliryptamine
HN-

Yok
TG

5-aceioxy-N-
methyltryplamine

/O\'E/A\\\‘.\/"\
{ N

S-acetoxy-N M-
diethyitryptamine

S-gcotoxy-N, V-
dipropyitryptamine

AN
RN

44

o o -
~ R
T

PCT/US2022/028181

S-methoxy-N N-
dimethyitryptamineg

S-methoxy-N-methyl-A-
ethyltryptamineg

- J\
,\,Ié

S-methoxy-N-methyl-Ai- S-methoxy-N-ethyl-Al-
isopropyliryptamine isopropyliiryplamine

AN /r = \5 =

N__—-
: St

,/‘O\ o -~ /./‘
Dh S
=N ! /},\E/

S-methoxy-N N-
diaEEyi‘trypiamine

S-methoxy-N-methyl-N-
allyitryptamine

N

o
Q o) S
T T
SN \N
H
5-acetoxy-N N-
dimethyitryptaming

5-acetoxy-N-methyl-N-
ethyltryptamineg

,.—3“‘* R
o ; { R
Yo R :rg

+H

S-acetoxy-N-methyi-A- S-methoxy-N-ethyl-Al
isopropyitryptamine isopropyitryptamine

N/ - \j A

5—aceioxyy—i\i, N-
dialivliryptamine

S-acetoxy-N-methyi-N-
allyliryptamine

HiN-—

,k

DR
N




WO 2022/236130 PCT/US2022/028181

. - N-methyl-/A- it sl et 5 e o el v .
a-methyitryptamine bulyltrypiamine 2 a-dimethyliryplamine a-N-dimethyiiryptamine
S NH, Ny Ny /
/(\/ S
O ; (\/\E— @“\g
- N S5 N ~
H i = N
a-methyl-A N- . : 2-methy N A- 2-methyl-N N-
dimethyitryptamine a-ethyltryptamine dimethyiiryptamine diethyltryptamine
N pf e NH;
on 4
/’G AN
7N B
N N Sl
N H

1-methyipsilocin S-methoxy-a-
YIpSioe methyliryptamine

in another embaodiment, the compaosition comprises a compound having the structure of:

b Sh oK o
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in ancther embodiment, the composition comprises an ernnacing or hericenone in pure
form, extracts or isolates from Hericium erinacsus mushroom species, or combinations thereof.
in another embodiment, the erinacing comprises Erinacing A, Erinacine B, Erinacine C,
Erinacine [, Erinacine &, Erinacine F, Erinacine G, Erinacine H, Erinacine |, Erinacine J, Erinacine
5 K, Ernacine P, Erinacine Q, Erinacineg R, Ernacol, other Erinacines or a pharmaceutically
acceptable sall, hydrate, solvate, prodrug, sterecisomer, or tautomer thereof, or a combination
thereof.
in ancther embodiment, the hericencne comprises Hericencne A, Hericenone B,
Hericenone C, Hericenone D, Hericenone &, Hericenons F, Hericenone G, Hericenone H, other
10 hericenones, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterecisomsr, or
tautomer thersof, or a combination therecf.
in another embodiment, the hericenong comprises Hericenone A, Hericenong B,
Hericenone C, Hericenong D, Hericenone E, Hericenons F, Hericencone G, Hericenone H,
Erinacine |, Erinacine J, Erinacine K, Erinacing P, Erinacine G, Erinacine R, Erinacol, other
15 hericenones, or a pharmaceutically acceptable salt, hydrate, solvate, predrug, sterecisomer, or
tautomer thereof, or a combination thereof.
in ancther embodiment, the srinacing comprises a compound having the structure of:

ONOH

O\"H/'p,OH

Q@

o)
HA oH
'}<\':9 OH
=
//

Erinacine D Erinacine £ Erinacine F
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in ancother embodiment, the hericenone comprises Hericenone A, Hericenone B,
Hericenone C, Hericenone D, Hericenone E, Hericeneone F, Hericenone G, Hericenone H, other
hericenones, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterecisomsr, or

5 fautomer thersof, or a combination thereof.

in another embodiment, the hericenone comprizes a compound having the siructure of;
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S

Hericenone F, R = paimitoyl, -OC{CH)14CHs
Hericenone G, R = stearoyl, ~OC{CH231eCH3
Hericenone H, B = linoleoyl, 18:2 ¢is-8,12

in another embodiment, the active compound is a compound isolated and identified in an
exiract from Hericium erinaceus.

in another embediment, the compositions as described herein may comprise a

L]

cannabinoid comprising Af8-fetrahvdrocannabinol {THC), Ag-tetrahydrocannabinot,
tetrahvydrocannabinclic acid (THCA), cannabidicl (CBD), cannabidiclic acid (TBDA), cannabing]
(CBN), cannabigerol (CBG), cannabichromene (CRBC), cannabicyclol (CBLY, cannabivarin (CBV),
tetrahydrocannabivarin (THCV), cannabidivarin  (CBDV), cannabichromevarin  (CBCV),
cannabigerovarin (CBGY), cannabigerel monomethyl ether (CBGM), cannabisisoin (CBE),
10 carnabicitran (CBT), other cannabineids, or a pharmaceutically acceplable sall, hydraie, solvate,
prodrug, sterecisomer, or tautomer therecof, or a combination thereof

in ancther embodiment, the cannabineid comprises a compound having the structure of;

N

S~ o”W\//\
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e . oH
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| T\
O T e N
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GH CH
M e
AL SN
Cannabichromene Cannabinol
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~0 P S NP N

OH OH
P AN N

HO
Cannabigerol Cannabigerol monomethyiether

A-8-tetrahydrocannabinoli

Tetrahydrocannabivarin

in another embodiment, the compositions described herein may comprise one or more

natural products such as aliphatic natural products, alkaioids, amino acids, anthranilic acid
atkaloids, apivle, (+raromanderndrene, asarone, aurones, benzofuranoids, benzofurans,

5 benzophenones, benzopyranocids, benzopyrans, benziropolonas, cis-a-bergamotens, trans-a-
bergamotene, o-bisabolol, bormeol, vy-cadinene, caffeic acid, camphor, carbohydrates,
carotencids, 3-carene, B-carbolines, frans-B-caryophyllens, catechins, chalcones, chavicol,
chavicols, chromones, cineol, cinnamic acid, cinnamic aldehydes, cinnamic monolignols, conferyt
aicohol, coniferyl alcohol, cordysinin, coumarins, coumanc acid, coumaryl aleohol, cutin,

10 depsides, depsidones, dillapicle, diterpenes, diterpenocids, y-elemene, slemicin, eleutherosides,
esterterpenocids, estragole, eudesman-3,7(11)-diene, B-eudasmol, y-eudesmoi, eugenol, trans-p-
famesene, ferulic acid, haramane, harmine, norbarmine, harmol, a-humuline, B-fenchol, 5-
hydroxyferulic acid, favonoids, glycopeptides, hydroxycinnamic acids, hydroxyiated fatty acids,
imidazole alkaloids, isoflavonoids, isoquinocline alkaloids, B-lactams, lignans, himonoids, R-

18 limoneneg, (~)linalool, lipids, lysing alkaloids, mercterpencids, methyl eugeanol, miscellansous
terpenocids, monoterpencid indole alkaloids, moenoterpencids, myrcene, myristicin, nerolidol,
nicotinic acid alkkaloids, ofs~-ocimene, 1-octanc!, omithine alkaloids, otencids, oxazole alkaloids,
oxygen heterocycles, peptides, phellanderene, phenolics, phenvialanine alkaloids,
phenyipropancids, phenylpropancids., phenyipropenes, perlolyrine, pinene, polycydlic aromatic

20 natural products, polyketide alkaloids, polyketides, polypyrroles, ptieridines, purines, pulrescine
alkaiolds, pyrazine alkaloids, pyrimidines, pyrrole alkaloids, guassinoids, guinonemethides,
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quinones, quinoxaline alkaloids, resveratrol, frans-resveralral, ois-sabinene hydrate, safrole, y-
salinensg, semiochemicals, seplide alkaloids, sesquilerpenes, sesquiterpenoids, simple aromatic
natural products, sinapic acid, sinapyl alcchols, spermiding alkaloids, spermine alkaleoids,
sporopollenin, steroidal alkaloids, steroids, sierols, stibbenes, siilbencids, suberin, tannins,
terpencid alkaloids, lerpencids, y-lerpinene, o-terpined!, terpinclene, telraterpencids, thiazole
alkaloids, titerpenes, triterpenocids, iryptophan alkaloids, tyrosine alkalcids, umbelliferone,
xanthones, or a pharmacautically acceptable salt, hydrate, solvate, prodrug, sterecisomer, or
tautomer thereof, or a combination thereof.

in ancother embodimeni, the compositions described hersin may comprise &
phensthylamine or an amphetamine compound  selected from:  a-athyl-3 4 5-rimethoxy-
phenethylamine (AEM), 4-allvioxy-3 5-dimethoxy-phenethylaming  (AL), 4-methyithio-2.5-
dimethoxy-amphetamine {(ALEPH), 4-ethyhhio-2 5-dimsthoxy-amphetamine (ALEPRPH-2), 4-
isopropyithio-2 S-dimethoxy-amphetamine {ALEPH-43, 4-phenylthio-2, 5-dimethoxy-
amphetamine (ALEPH-8), 4-propyithio-2,5-dimethoxy-amphetamine (ALEPH-7), 2,5-dimethoxy-
a-athyl-4-methyl-phenethylamine (ARIADNE), 3, 4-diethoxy-5-methoxy-phensthylamine (ASE), 4-
buioxy-3,5-dimethoxy-phensthylamine (B), 2, 5-dimethoxy-4, AM-dimethyl-amphetamine
{(BEATRICE), 2,5-bismethvithic-4-methvl-amphetamine (BIS-TOM}, 4-bromo-2.5 8-trimethoxy-
phenethylamine (BOB), 2.5 B-trimethoxy-4-methyi-phensthylamine (BOD), B-methoxy-3.4-
methylenedioxy-phenethylamineg (BOH), 2,5-dimethoxy-B-hydroxy-4-methyl-phensthylamine
(BOHD)Y, 3,4,5,8-tetramsthoxy-phenethylaming (BOM), 4-bromoe-3,5-dimethoxy-amphstamine {(4-
Br-3,5-DMA)Y, 2-bromo-4 B-methylenedioxy-amphetamine (2-Br-4 5-MDA),  4-bromo-2.5-
dimethoxy-phenethylamine (2C-B), 4-benzyloxy-3,5-dimethoxy-ampheataming (3C-BZ}, 4-chioro-
2, 5-dimethoxy-phenethylamine 2C-C), 4-methyl-2,5-dimethoxy-phenethylamine (2C-D), 4-sthyl-
2, 5-dimethoxy-phenethylamine (2C-E), 4-ethoxy-3,5-dimethoxy-amphetamine (3C-E), 4-fiuoro-
2. 5-dimethoxy-phensthylamine (2C-F}), 3.4-dimethyi-2 5-dimethoxy-phenathviamine (20C-G), 3.4~
trimsthylene-2, 5-dimethoxy-phensthyiamine {(2C-G-3), 3,4-tstramethylens-2, 5-dimsthoxy-
phenethylamine (2C-G-4), 3 4-norbormyl-2 S-dimethoxy-phenethylamine (2C-G-5), 1.4-
dimethoxynaphthyl-Z-ethylamine (2C-G-N), 2,5-dimethoxy-phenethvlamine 2C-H), 4-i0do-2,5-
dimethoxy-phenethylamine (2C-1), 4-nitro-2,5-dimethoxy-phensthylamine (2C-Nj, 4-isopropoxy-
2. 5-dimethoxy-phenethylamine (20C-0-4), 4-propyi-2.5-dimethoxy-phenethyiamine {2C-P), 4-
cyclopropyimsthoxy-3,5-dimsthoxy-phenethylamine (CPM), 4-methylselenc-2, 5-dimethoxy-
phenethylamine (2C-8E), 4-methylthio-2 S-dimethoxy-phenethylamine (2C-T), 4-ethyithio-2,5-
dimethoxy-phensathylamine (2C-T-2), 4-isopropyithio-2, 5-dimethoxy-phenethylamine (2C-7-4}, 4-
isepropyithio-2 6-dimethoxy-phengthylamine {(Dsi-2C-T-4}, 4-propylthio-2,5-dimethoxy-
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phensthylamine (2C-T-7), 4-cycdlopropyimethylthio-2, 5-dimethoxy-phensthylamine (2C-7-8), 4-
({-butyithio-2,5-dimethoxy-phensthylamine (2C-T-8), 4-(2-methoxysthylthio}-2, 5-dimethoxy-
phanethylamineg (2C-T-13), 4-cyclopropylthio-2,5-dimethoxy-phenethylamine (2C-T-15), 4-(s)-
butylthio-2 5-dimethoxy-phenethylamine (2C-T-173, 4-{2-fluormethylthio)-2, 5-dimethaxy-
phenethylamine  (26-T-21),  4-trideuteromethyi-3, 5-dimethoxy-phensthylamine  4-D),  B,B-
dideuters-3 4, 5-trimsethoxy-phenethylamine (-0},  4-methyl-3,5-dimethoxy-phensthyiamine
{DESOXY), 2 4-dimethoxy-amphetamine (2,4-DMA), 2 5-dimethoxy-amphetamine (2.5-DMA),
3,4-dimethoxy-amphetamine  {(3,4-DMA), 2-(2,5-dimethoxy-4-methyiphenyl)-cyclopropylamine
{(DMOCPA)Y, 3 4-dimethoxy-B-hydroxy-phenethylamins (DME), 2,5-dimethoxy-3,4-methylenedioxy-
amphetaming (DMMDAY, 2 3-dimethoxy-4 5-methylenedioxy-amphetamine (DMMDA-2), 3.4-
dimethoxy-phenethylamine (DMPEA), 4-amyl-2 5-dimethoxy-ampheatamine (DOAM), 4-bromo-
2, 5-dimsthoxy-amphetamine (DOB), 4-butyl-2,5-dimsthoxy-amphetamine (DOBU), 4-chloro-2,5-
dimethoxy-amphetamine (DOQG), 4-(2-flucraethyl}-2, 5-dimethoxy-amphetamine (DOEF), 4-ethyl-
2. 5-dimethoxy-amphetamine (DOET), 4-iodo-2,5-dimethoxy-amphetaming (D01, 4-methyl-2,5-
dimethoxy-amphetamine (DOM (8TF)), 4-methyl-2 8-dimethoxy-amphetamine {(psi-DOM), 4-
nitro-2,5-dimethoxy-amphetamine (DON), 4-propyil-2,8-dimethoxy-amphetamine (DOPR), 4-
athoxy-3,5-dimsthoxy-phenethyviaming (E), 2.4.5-riethoxy-amphsiamineg (EEE}, 2,4-disthoxy-5-
methoxy-amphstaming (EEM), 2 5-disthoxy-4d-msthoxy-amphetamine (EME), 2-sthoxy-4.5-
dimethoxy-amphetamine (EMM), N a-disthyi-3 4-methylenedioxy-phenethylamine (ETHYL-J), N-
ethyl-a-propyl-3,4-methyienedioxy-phensthylamine {(ETHYL-K), benzofuran-2-methyl-5-
methoxy-8-(2-aminopropane) (F-2), benzofuran-2 2-dimethyl-5-methoxy-6-2-aminopropane) {F-
22y, N-hydroxy-N-methvil-3,4-methylenedioxy-amphetamine (FLEA), 3.4-trimsthylene-2,5-
dimethoxy-amphetamine {(G-3), 3 4-tetramethylene-2, 5-dimethoxy-amphetamine (G-4), 3,4-
norbormy-2 5-dimethoxy-amphetamine (G-5), 3 4-dimethyl-2 5-dimethoxy-amphetamine
{GANESHA),  1.4-dimethoxynaphthyl-Z-isopropylamine  {(G-N},  2,5-dimethoxy-N-hydroxy-4-
ethylthic-phensthylamine (HOT-2), 2,5-dimethoxy-N-hydroxy-4-(m-propylthic-phenethylamine
{(HOT-73, 2 5-dimethoxy-A-hydroxy-4-{s}-butylthio-phenethviamine (HOT-17), 2 5-dimethoxy-
N N-dimethyl-d-icdo-amphetaming {({DNNA), 23 4-tnmethoxy-phenethylamine (M), 3.,5-
dimethoxy-4-isopropoxy-pheneathyiaming (P, E-ethoxy-2-methoxy-4-methyl-amphetamine
(RIS}, a~-ethyl-3 4-methylenedioxy-phenethylamine  {J), 3-methoxy-4 5-methylenedioxy-
phaenethylamine (LOPHOPHINE), 3.4, 5-trimethoxy-phensthylamine (M), 4-methoxy-
amphetamine  {4-MA), 2 N-dimethyl-4 5-methylenedioxy-amphetamine  (MADAM-6), 3.5~
dimethoxy-4-methallvioxy-phenethyiamine (MAL), 3 4-methyienedioxy-amphsetamine (MDA), N-
aliyl-3, 4-methyienadioxy-amphstamine (MDAL), AN-butyi-3 4-meathylenedioxy-amphetamine
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MDBLDY, AN-benzyl-3 4-methylenedioxy-amphetamine (MDBZ), A-Cyclopropyimethyl-3,4-
methylenadioxy-amphetaming (MDCPM), N A-dimethyil-3 4-methylenedioxy-amphetamine
(MDDM), MN-athyi-3 4-methylensdioxy-amphetaminsg {MDE), N-(2-hydroxyethyl}-3,.4-
methylenadioxy-amphetamine (MDHOET), N-isopropyl-3 4-methylenadioxy-amphatamine
(MDIP), ANemethyl-3 4-methyvienedioxy-amphetamine  (MDMA)}, A-methyl-3,4-ethylenedioxy-
amphetamine (MDMC), A-methoxy-3 4-methyvienedioxy-amphetamine  (MDMEQO), N-(2-
methoxyethyl)-3 4-methylenedioxy-amphetamine (MDMEQET), a0, Md-trimethyl-3 4-
methyienedioxy-phenethylamine {(MDMP), A-hydroxy-3 4-methylenedioxy-amphetamine
(MDOH), 3 4-methvienedioxy-phenethylamine (MDPEA), q,c-dimethyl-3.4-methvienedioxy-
phenathylamine (MDPH), N-propargyl-3 4-methylenaedioxy-amphsatamine (MDPL), M-propyi-3 4-
methylenedioxy-amphetamine (MDPR)}, 34-dimethoxy-5-ethoxy-phenethylamine (ME), 3-
methoxy-4,5-ethylenedioxy-amphetamine (MEDA), 2-methoxy-4, 5-digthoxy-amphetamine
(MEE), 2 5-dimethoxy-d-ethoxy-amphetamine (MEM), 3-methoxy-4-ethoxy-phensthylamine
(MEPEA), S5-bromo-2.4-dimethoxy-amphetamine (META-DOB), S5-methyithico-2, 4-dimethoxy-
amphetamine (META-DOT), N-methyl-2,5-dimethoxy-amphetamine (METHYL-DMA), 4-bromo-
2. 5-dimethoxy-A-methyl-amphetamine (METHYL-DOB), A-methyl-a-ethvi-3 4-methylenedioxy-~
phenethylamine (METHYL-5, M-methyil-a-propyl-3,4-methylenediony-phenethyiamine
{(METHYL-K), MN-methyl-4-methoxy-amphetamineg (METHYL-MA), MNemethyl-Z-methoxy-4 5-
methylenedioxy-amphetamine {(METHYL-MBMDA-2}, 3-methoxy-4 5-methylenedioxy-
amphetamine (MMDA), 2-methoxy-4,5-methvisnadioxy-amphetamine (MMDA-2), Z-msithoxy-
3 4-methylenedioxy-amphetamine  (MMDA-3a), 4-methoxy-2 S-methylenedioxy-amphetamine
{(MMDA-3b3, 2. 4-dimethoxy-5-ethoxy-ampheiamine {(MME), 34-dimethoxy-5-propoxy-
phenethylamine (MF), 2,5-dimethoxy-4-propoxy-amphetamine (MPM), 2Z-methyithic-4,5-
dimethoxy-amphetamine (ORTHO-DQOT), 3,5-dimethoxy-d-propoxy-phenethylamine (P}, 3,5-
dimethoxy-4-phenethyvioxy-phensthviamine (Fk), phenethviamineg (PEA), 4-propynvioxy-3,5-
dimethoxy-phenethylamine (PROPYNYL), 3,5-disthoxy-4-methoxy-phenethylamine (8B},
2.3.4 5-Tetramethoxy-amphetamine (TA), 4d-ethoxy-3-ethyithio-B-methoxy-phensthylamine (3-
TASE), 3-sthoxy-4-sthylthio-5-methoxy-phensthylamine (@-TASBE), 3.4-disthoxy-5-methylthio-
phenethylamine (5-TASB), 4-thicbuloxy-3,5-dimethoxy-phenethylamine (TB), 4-ethoxy-5-
methoxy-3-methylthic-phenethylamine (3-TE), 3,5-dimethoxy-4-ethylthio-phenethylamine (4-TE),
2-methyithic-3,4-dimsthoxy-phenethylamins (2-TiM), 3-methyithico- 2, 4-dimethoxy-
phenethylamine (3-TiM), 4-methyithio-2, 3-dimethoxy-phensthylamine (4-TiM), 3-methyithio-4,5-
dimethoxy-phenathylamine (3-TM), 4-methyithio-3,5-dimethoxy-phensthylamine {4-TM)}, 3,4,5-
frimsthoxy-amphstamineg (TMA), 2.4, 5-trimethoxy-amphetamine {TMA-2), 2,3 .4-trimethoxy-

52

CA 03214191 2023-9-29



WO 2022/236130 PCT/US2022/028181

amphetamine (TMA-3), 2,3,5-trimsthoxy-amphetamine {TMA-4), 2,3,6-lrimethoxy-amphetaming
{(TMA-B), 2.4 8-trimethoxy-amphetamine (TMA-8), 4,5-dimethoxy-3-athyithio-phensethylamine (3-
TME), 3-sthoxy-5-methoxy-4-methyithio-phensthylamine {(4-TME), 3-sthoxy-4-methoxy-5-
methylthio-phenethylamine {(5-TME), Z-methylthio-3 4-methylenedioxy-amphetamine {27

5 MMDA-3a), 4.5-thiomethyleneoxy-Z-methoxy-amphetamine (47-MMDA-2), 2.4,5-trimethoxy-
phenethylamine (TMPEA), 4-ethyl-S-methoxy-2-methylthic-amphetamine 2-TOET), 4-ethyl-2-
methoxy-5-methylthic-amphetamine (B-TCOET), 5-methoxy-4-methyl-2-methylthio-amphetamine
{(2-TOM), Z-methoxy-4-methyl-b-methyithio-amphetamine (5-TOM), 2-methoxy-4-methyl-5-
methylsulfinyl-amphetamine (TOMSO), 4-propyithic-3,5-dimethoxy-phenethylamine (TF), 3,4,5-

10 iristhoxy-phenethylamine (TRIS), 3-ethoxy-5-ethylthio-d-methoxy-phenethylamine (3-TSR}, 3,5-
diethoxy-4-methyithic-phensthylamine (4-TSH), 4 5-disthoxy-3-sethyithio-phansthylamine (3-7-
TRIS), 3, 5-digthoxy-d-ethylthio-phengthylamine {4-T-TRIG]}, {R)-2,5-dimethoxy-4-
iodoamphetamine, or a pharmaceutically acceptable sall, hydrate, solvale, prodrug,
sterecisomer, of fautomer thereof, or a combination thereof. See Shulgin and Shulgin, FPIHKAL:

15 A Chemical Love Story, Transform Press (1894}, which is incorporated by reference hersin for
the specific feachings thereof. In some embodiments, the amphetamine may be (R)y-2.5-
dimethoxy-4-icdocamphetamine or a pharmaceutically acceptable salf, hydrate, solvate, prodrug,
sterecisomer, or fautomer thereof  (R)-2 5-dimethoxy-4-iodoamphetamine (ie., 2C-H) is
structurally similar to the popular psychedelic drug 2C-B {(which is similar to ecstasy and MDMA),

20 but it does not itself have any psychoactive effects. It was found 1o activate the 5-HTaa recepior
and prevent and reverse inflammation in the lungs. Flanagan and Nichols, It Review of
Psychiatry, 30{4). 363-375 (2018). In another embodiment, the amphetamine comprises (K}-2,5-

dimethoxy-4-icdoamphetamineg, having the structure:

Pharmaceutically Acceptable Salts
Pharmaceutically acceplable salls of the compounds described herein are also
cortemplated for the uses described herein. Ag used herein, the terms “salt” or "salts” refer to an
acid addition or base addiion salt of a compound described herein. "Salis” nclude n particular
30 “‘vharmaceutical acceptable salis.”” The term “pharmaceutically acceptable saits” refers o salts
that retain the biclogical effectiveness and properties of the compounds disclosed herein and,

which typically are not biologically or otherwise undesirable. In many cases, the compounds
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disclosed herein can form acid and/or base salls by virdue of the presence of aming and/or
carboxyl groups or groups similar thereto.

Pharmaceutically acceptable acid addition salis can be formsd with inorganic acids and
arganic acids.

inorganic acids from which saits can be derived include, for example, hydrochioric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like.

Organic acids from which salts can be derived include, for example, acetic acid, propionic
acid, giveolic acid, oxalic acid, maleic acid, malonic acid, succinic acid, fumaric acid, tartaric acid,
citric acid, benzoic acid, mandelic acid, methanesulfonic acid, ethanesulfonic scid,
toluenesulfonic acid, sulfosalicylic acid, and the like.

Pharmaceutically acceptable base addition salts can be formed with inorganic and organic
bases. Inorganic bases from which salts can be derived include, for example, ammonium salts
and metals from columns | o X of the periodic table. In cerain ambodiments, the salis are
derived from sodium, potassium, ammonium, calcium, magnesium, iron, silver, zinc, and copper;
particularly suitable salts include ammonium, potassium, sodium, calcium, and magnesium salis.
Organic bases from which salis can be derived include, for example, primary, secondary, and
tertiary amines, substifuted amines including naturally occurring substituted amines, cvclic
amines, basic ion exchange resins, and the like. Certain organic amines include isopropylamine,
benzathine, cholinate, disthanclamine, disthylamine, lysing, megluming, piperazine, and
tromethamine.

Anocther embodiment is a tryptaming, erinacing, or hericenone as an acetate, ascorbate,
adipate, aspariate, benzoate, besylate, bromide/hydrobromide, bicarbonate/carbonale,
bisulfate/sulfate, camphorsulfonate, caprate, chicride/hydrochioride, chiortheophylionate, citrate,
ethandisulfonate, fumarate, gluceptate, gluconate, glucuronate, glutamate, glutarate, glycolate,
hippurate, hydroiodide/iodide, isethionate, lactate, laciobionate, laurvisulfate, malate, maleate,
malonate, mandslate, mesyiate, methyisulphate, mucate, naphthoaie, napsylate, nicotinate,
nitrate,  octadecancate, oleate, oxalate, palmitate, pamoate, phosphate/hydrogen
phosphate/dihydrogen phosphate, polygalacturonate, propionate, sebacate, slearate, succinate,

sulfosalicylate, sulfate, tartrate, tosylate, trifenatate, trifluoroacstale, or xinafoate salt form.

Pharmaceutical Compositions
Anocther embodiment is a pharmaceutical compaosition comprising one or more
compounds described herein or a pharmaceuticaily acceptable salt, hydrate, solvate, prodrug

2

sterecisomer, or tautomesr thereof, and one or more pharmaceutically accepiable carrier(s). The
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term “pharmaceutically acceptable carrier” refers o a pharmaceutically acceptable matenial,
composition, or vehicle, such as a liguid or solid filler, diluent, excipient, solvent, or encapsulating
material, invelved in carrying or transporting any subject composition or component thereof. Each
carrier must be "acceptable” in the sense of being compatible with the subject composition and
its components and notl injurious o the patient. Some examples of materials which may serve as
pharmaceutically acceptable carmriers include: {1} sugars, such as lactose, glucose and sucrose,
{2} starches, such as com starch and potato starch; (3) cellulose, and its derivatives, such as
sodium carboxymethyl celiviose, ethyl cellulose and cellulose acelate; (4) powderad tragacanth;
{5y malt; (6) gelatin, {¥) talc; (8) excipients, such as cocoa bulter and suppository waxes; (9} oils,
such as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, com oil and soybean oil; (10)
glveols, such as propylene giveol, (11) polyols, such as glycerin, sorbitol, mannitol and
polyethylene glyeol; {12) esiers, such as ethyl oleate and ethyl laurate; (13) agar; (14) buffering
agents, such as magnesium hydroxide and aluminum hydroxide; (15) alginic acid; {18} pyrogen-
free water; (17) isotonic saline; (18) Ringer's solution; (19} ethyl alcohol; (20) phosphaie buffer
solutions; and (21) other non-toxic compatible substances employed in pharmaceutical
formulations.

The compositions described herein may be administered orally, parenterally, by inhalation
spray, topically, rectally, nasaily, buccally, vaginally or via an impianted reservoir. The term
“‘parenteral” as used herein includes subcutaneous, intravenocus, intramuscular, intra-articular,
intra~-synovial, intrastemal, intrathecal, intrahepatic, intralesional and intracranial injection or
infusion technigues. In some embodiments, the compositions of the disclosure are administered
orally, intraperitoneally, or intravencusly. Sterile injectable forms of the compositions of this
disclosure may be aguecus or oleaginous suspension. These suspensions may be formulated
according to techniques known in the art using suitable dispersing or wetting agenis and
suspending agenis. The steriie injectable preparation may also be g sterile injectable solution or
suspension in a non-toxic parenterally acceptable diluent or solvent, for example as a solution in
1,3-butanediol.  Among the acceptable vehicles and solvents that may be emploved are water,
Ringers solution, and isotonic scdium chioride solution.  In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium.

For this purpose, any bland fixed oil may be employed including synthetic mono- or di-
glycerides. Falty acids, such as oleic acid and its glyceride derivatives are useful in the
preparation of injectables, as are natural pharmaceutically acceptable oils, such as olive ol or
castor oil, especially in their polyoxyethylated versions. These of solulions or suspensions may
also contain a long-chain alcohol diluent or dispersant, such as carboxymethyi celluiose or similar
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dispersing agents that are commonly used in the formulation of phamacsutically acceptable
dosage forms including emulsions and suspensions. Other commoniy used surfactants, such as
Tween®, Spans and other emuisifying agents or biocavailability enhancers which are commonly
used in the manufacture of pharmaceutically acceptable solid, liquid, or other dosage forms may
aiso be used for the purposes of formulation.

The pharmaceutically acceptable compositions described hergin may be orally
administered in any orally acceptable dosage form including, but not limited to, capsules, tablets,
agquesus suspensions, or soiutions. in the case of tablets for oral use, carriers commonly used
include {actose and com starch. Lubricaling agents, such as magnesium stearale, are also
typically added. For oral administration in a capsule form, useful diluents include actose and
dried comstarch. VWhen aguesous suspensions are required for oral use, the aclive ingredient is
combined with emulsifying and suspending agents. If desired, cerfain swestening, flavoring, or
coloring agents may also be added.

Alternatively, the pharmaceutically acceptable compositions of this disclosure may be
administered in the form of suppoesiteries for rectal administration. These can be prepared by
mixing the agent with a suitable non-irritating excipient that is solid at room temperature but liguid
at rectal temperature and therefore will melt in the rectum 1o release the drug. Such materials
include cocoa bulter, heaswax, and polyethylene glycais.

The pharmaceutically accepiable compositions of this disclosure may aiso be
administerad topically, especially when the target of treatment includes areas or organs readily
accessible by topical application, including diseases of the eye, the skin, or the lower intestinal
tract. Suitable topical formulations are readily prepared for each of these areas ororgans. Topical
application for the lower intestinal tract can be administered using a rectal suppository formulation
{(see above) or a suitable enema formulation. Topically transdermal patches may also be used.

For lopical applications, the pharmaceutically acceptable composilions may be formuiated
in a suitable ointment containing the active component suspended or dissolved in one or more
carriers. Carriers for topical administration of the compounds of this disclosure include, but are
not limited to, mineral o, liquid petrolatum, white petrolatum, propylene ghveol, poivoxyethylens,
polyoxypropylene compound, emulsifying wax, and water. Alternsatively, the pharmaceutically
acceptable compaositions can be formulated in a suitable lotion or cream containing the active
components suspended or dissolved in one or more pharmacsutically acceptable carriers.
Suitable camriers inciude, but are not limiled o, mineral oil, sorbitan monosiearaie, polysorbate

B0, cetyt esters wa, ceteary! alcohol, 2-octyidodecanc!, benzy! alcohol, and water.
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The pharmacsutically acceplable compositions of this disclosure may also be
administered by nasal zerosol or inhalation. Such compositions are prepared according o
technigues known in the art of pharmaceutical formulation and may be prepared as selutions in
saline, employing benzyl alcohol or other suitable preservatives, absorption promoters to enhance
bioavailability, fluorocarbons, or other conventional solubllizing or dispersing agents. The amount
of the compounds of the present disclosure that may be combinaed with the carrier matsrials ©
produce a composition in a single dosage form will vary depending upon the host freated and the
mode of adminisiration. Preferably, the compositions shouid be formulated so that a dosage of
between 0.01-100 mg/kg body weight/day can be administered 1o a palient receiving these
compositions.  in one ambodiment, the compaosition is described as shown beiow in Table 3.

Compositions may cortain one or more species, or combinations of any of the species, listed

below in Table 3.

Table 3. Exemplary Compositions

Componeant Example Dosage
Tryptamines, fryptamine Psilocybin, basocystin, norbasocystin,
derivatives, esters, or psilocin, norpsilocing, 4-hydroxytryptamine,
saits thereof, or extracts N AN-dimethyltryplamine, A-methyitryplamine,
from fungi or plants. in inter alia. In addition or alternatively, 3,4,5-
addition o or alternatively, trimethoxyphenethylamine (Mescaline), 2, 4- 1 ng to 10 mg

phensthylamines,
amphestamines,
dervatives thereof,
extracts from fungi or
plants.

Optional secondary fungal
or plant exiracts, or
purified compounds
thergof.

CA 03214191 2023-9-29

dimsthoxy-amphetamine (2,4-DMA), 3.4-
dimethoxy-amphetamine (3,4-DMA), 3,4-
methylenedioxy-amphetamine (MDA), 3-
meathoxy-4, 5-methylendioxy-amphstamine
{(MMDA), inter alia.

Erinacines, hericenones, cannabidiol,
cannabichromene, cannabigerol, A8
{etrahydrocannabing!, AS-
tetrahydrocannabinol, cannabinol,
tetrahydrocannabivarin, cannabidiol-2',6-
dimethyi ether, Ketamine, Anfrodia,
Beauveria, Copelandia, Cordyceps,
Fomrtopsis, Ganoderma, Grifola, Hernicium,
Hypsizyvgus, inonotus, Isaria, Panaedolus,
FPheiflinus, Phellinus, Piptoporus, Fleurotus,
Polyporus, Pochonia chiamydosporia, or
Trametes spacies or combinations thereof;
Bacopa monnien, Centelia asiatica, Gingko
bitoba, Zingiber officinale, Ocimum sanctum,
Folygonum cuspidatum, Criganum vulgars,
Origanum onites, Rosmarinus officinalis,
Rosrnarinus eriocalyx, Curcuma longa,
Camellia sinensis, Psychofria viridis, inter
alia.
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Optional mushroom

. . . " . . &
myceliurm and/or fruit Hericiurm erinaceus (Lion's mane) U mg to 2000

; myg
body mixture
Optional MAG inhibitor ﬁ—carboi;‘nes {a.g., h_armame, harming, N
norharmine, periolyrine, harmol, cordysinin, 1 ng to 200 mg
compounds ) ,
inter alia)
Nigcin, capsaicin, ipecac, apomcaorphine,
Optional adversive bittering agenis {e.g., denatonium benzoate) 10 ug to 200 mg
inter alia
Optional phamaceutical Fillers, binders, diluents, vehicles, lubricants, .
g . guanium sufficit
axcipients praservatives, flavors, colors, ste.

Compositions may contain one or more species or combinations of any of the species listed
above. Compositions can be licuid, suspensions, emulsions, dry powder admixtures, or
combinations thergof.

Cne embodiment described herein is a composition comprising one or more fryptamines
such as psilocybin (d-phosphoryloxy-N N-dimsthyitryptamineg), baeocystin, (4-phosphoryloxy-N-
methyltryptamine), norbasocystin {(4-phosphorvioxy-tryptamine), psilocin  (4-hydroxy-N, N-

j&x}

dimethyliryptamine, norpsilocin d-hydroxy-N-methyl-tryptamineg), N A-dimethyliryptamine, 4-
hydroxytryplamine, infer alia, in pure form or comprising extracts from Psifocybe and psilocybin
containing mushreoms, or combinations thereof,

Another embodiment is a composition of gne or more tryptamines or in pure form or
exiracts from psilocybin containing mushrooms, or combinations thereof combined with one or
10 more erinacines or hericenoneas in pure form, exiracts from Hericium mushroom species, or

combinations thereof.

Ancther embodiment is a compaosition of one or more tryptamines or in pure form or
extracts from psilocybin containing mushrooms, or combinations thereof, and further combined
with one or more adversive compounds such as niacin, ipecac, apomorphine, bittering agents

15 {e.g., denatonium benzoate), capsaicin, capsacutin dihvdrocapsaicin, nordihydrocapsaicin,
homocapsaicin, homgodihydrocapsaicin, capsaicinoids, gingerol, pipsling, isopipserineg, zingerons,
shogao!, vanillylamide derivatives, or combinations theredf, inter alia.

Another embodiment is a composition of one or more {ryptamines or in pure form or
axtracts from psilocybin containing mushrooms, or combinations thereof combined with one or

20 more erinacines or hercanoneas in pure form, extracts from Heroium mushroom species (g, H.
ennaceus, H. coralioides, H. ramosurn) or combinations thereof, and further combined with one
or more adversive compounds such &s niacin, capsaicin, ipgcac, apomorphing, bittering agents

{e.g., denatonium benzoate), inter alia.
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Another embodiment is a composition of one or more tryptamines or in pure form or
exiracts from psilocybin mushrooms cortaining fungi, extracts thereof or pure chemicals thereof,
or plant extracts, or pure chemicals thereof, or combinations thereof.

Anocther embodiment is a composition of one or maore fryptamines or in pure form or
extracts from psilocybin containing mushrooms, or combinations thereof combined with one or
morg monoaming oxidase (MAQG) inhibiturs, such as B-carbolines {g.g., hamang, harming,
norharmine, periolyrine, harmol, cordysinin, inter alia), t© any of the above mentioned
compositions to enhance the pharmaceutical efficacy of the tryplamine(s).

Pharmaceutical excipients useiyl for the compositions as described herein comprisse:
acidifying agents (aceatic acid, glacial acetic acid, citric acid, fumaric acid, hydrochloric acid, diluted
hydrochioric acid, malic acid, nitric acid, phosphoric acid, diluted phosphoric acid, sulfuric acid,
tartaric acid); alkalizing agents {ammonia solution, ammonium carbonate, disthanolamine,
diisopropanciamine, potassium hydroxide, sodium  bicarbonate, sodium borate, sodium
carbonate, sodium hydroxide, trolamineg);, antifcaming agents {(dimethicone, simethicone);
antimicrobial  preservatives  (benzalkonium  chicride, benzalkonium  chioride  solution,
henzethonium chioride, benzoic acid, benzyl alccohol, butviparaben, cetyipyridinium chioride,
chiorobutanol,  chiorocresol, cresol, dshydroacetic acid, ethviparaben, methyiparaben,
methyilparaben sodium, phenol, phenylethyl alcohol, phenyimercuric acetate, phenylmercuric
nitrate, potassium benzoate, polassium sorbatle, propviparaben, propyiparaben sodium, sodium
benzeoate, sodium dehvdroacetaie, sodium propionate, ascorbic acid, thimerosal, thymoly;
antioxidants {(ascorbic  acid, ascorbyl palmitate, butylated hydroxyanisole, butylated
hydroxyicluene, hypophosphorous acid, moncthioglycerol, propyl gallate, sodium formaldehyde
sulfoxylate, sodium melabisulfite, sodium thiosulfale, suifur dioxide, tocopheral, tocopherols
excipient); buffering agents (acetic acid, ammonium carbonate, ammonium phosphate, boric acid,
citric acid, lactic acid, phosphoric acid, potassium citrate, potassium metaphosphate, potassium
phosphate monobasic, sodium acetate, sodium citrate, sodium lactate solution, dibasic sodium
phosphate, monobasic  sodium  phosphate);  chelating  agents  {edefate  disodium,
sthylenediaminstetraacetic  acid and salls, edetic acid); coating agents (sodium
carboxymethylcellulose, cellulose acetate, cellulose acelate phthalate, ethylcellulose, gelatin,
pharmaceutical glaze, hydroxypropyl celiviese, hydroxypropyl methyiceliulose, hydroxypropyl
methylceliviose phthalate, methacrylic acid copolymer, msthyicelulose, polyvinyl acelate
phithalate, shellac, sucrose, titanium dioxide, camauba wax, microcrystalline wax, zein); colorants
{caramel, red, vyellow,  Dblack or  blends, feric oxide), complexing agents
{ethylensdiaminstetraacetic acid and salls (EDTA), edsiic acid, gentisic acid sthanolamide,
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oxyquinoline sulfate); desiccants {calcium chloride, calcium sulfate, silicon dioxide), emulsifying
and/ or solubllizing agents (acacia, cholesterol, disthanolamine (adjunct), glvceryl monostearste,
lanolin alcohols, mono- and di-glvcerides, monosthanclamineg {(adjunct), lecithin, oleic acid
(adjunct), cleyl alcohol (stabilizer), poloxamer, polyoxyethylene 50 stearate, polyoxyl 35 castor
ail, polyoxyl 40 hydrogenated castor oil, polvoxyl 10 coleyl ether, polyoxyl 20 celostearyl sther,
polyoxyl 40 stearate, polysorbate 20, polysorbate 40, polysorbate 80, polysorbate 80, diacetats,
monostearate, sodium  lauryl sulfate, sodium  stearate, sorbitan monolaurate, sorbitan
monoocieats, sorbitan monopalmitate, sorbitan monostearate, stearic acid, trolamine, emulsifying
wan; filtering aids (powdered cellulose, purified silicecus earth),; flavers and perfumes (ansthols,
benzaldehvde, ethyl vanillin, menthol, methyl salicylate, monosodium giutamate, orange flower
oil, peppermint, peppermint oif, peppermint spirit, rose o, stronger rose water, thymol, tolu
balsam tinclure, vanilla, vanilla tincture, vanillin}; humectants (glycerol, hexylene glycol,, sorbiiol);
plasticizers {e.q., castor oil, diacetylated monoglycerides, diethyl phithalate, glycerol, mono- and
di-acetylated monoglycerides, propyiene glycol, triacetin, triethyl citrate); polvmers {e.g., cellulose
acetate, alkyl celluloses, hydroxyalkyl, acrylic polymers and copolymers); solvents {acetone,
alcohol, diluted alcohol, amviene hydrate, benzyl benzoate, butyl alcochol, carbon fetrachioride,
chioroform, com oil, cottonsead cil, ethyl acetate, glvcerol, hexylens glvcol, isopropyl alcohol,
methy! aicohol, methvlens chioride, methyl isobutyl ketone, mineral oil, peanut ocil, propyiene
carbonale, sesame oil, water for injection, sterile water for injection, sterile water for irrigation,
purified water); sorbents (powdered ceallulose, charcoal, purified siliceous earth); carbon dioxide
sorbents (barium hydroxide lime, soda lime); stiffening agents (hydrogenated castor oil,
cetostearyl alcohol, cetyl alcohol, cetyl esters wax, hard fat, paraffin, polyvethvlene excipient,
stearyi alcohol, emulsifying wax, white wax, yellow wax); suspending and/ or viscosity-increasing
agents (acacia, agar, alginic acid, aluminum monostearate, bentonite, purified bentonite, magma
bentonite, carbomer, carboxymethyiceliviose calcium, carboxymethyicellulose  sodium,
carboxymethylcelluiose sodium  carrageenan, microcrystalline and  carboxymethyiceliulose
sadium celivlose, dexirin, gelating guar gum, hydroxyesthyl cellulose, hydroxypropy! callulose,
hydroxypropyl  methyicellulose, magnesium  aluminum  silicate, methyicellulose, pectin,
polyethylene oxide, polyvinyl alcohol, povidone, alginate, silicon dioxide, colloidal silicon dioxide,
sadium alginate, fragacanth, xanthan gum), sweetening agents (aspartame, dexirates, dexirose,
excipient dextrose, fructose, mannitel, saccharin, calcium saccharin, sodium saccharin, sorbitel,
solution  sorbitol, sucrose, compressible sugar, confectioner’s sugar, syrup), surfactants
{simethicone};, tablet binders (acacia, alginic acid, sodium carboxymethyicellulose,
microcrystalline celiviose, dextrin, ethyiceliviose, gelatin, liquid glucose, guar gum, hydroxypropyl
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methylceliuiose, methyiceliulose, polysthylene oxide, povidone, pregelatinized starch, syrup);
tablet and/ or capsule diluents (calcium carbonate, dibasic calcium phosphate, ribasic calcium
phosphate, calcium sulfate, microcrystalline celiulose, powdered cellulose, dextrates, dexrin,
dexirose excipient, fructose, kaolin, lactose, mannitel, sorbifol, starch, pregelatinized starch,
sucrose, compressible sugar, confeclioner's sugar);, tablet disintegrants (alginic acid,
microcrystalline cellulose, croscarmeliose sodium, crospovidone, polacriiin potassium, sodium
starch giycolate, starch, pregelatinized starch); tablet and/or capsule lubricants (calcium stearate,
giyceryl behenate, magnesium stearate, light mineral oil, sodium stearyl fumarate, stearic acid,
purified siearic acid, talc, hydrogenated vegetabie oil, zinc stearate); thickening agents (gelatin
having a bloom strength of 50-100); fonicity agent (dexirose, glycersl, mannitol, potassium
chioride, sodium chioride); vehicle: flavored and/ or sweetened {(aromatic elixir, compound
benzaldehyde elixir, iso-alcoholic elixir, peppermint watler, sorbifol solution, syrup, tolu balsam
syrup); vehicle: oleaginous {(almond oil, com oil, cottonseed oil, ethyl oleate, isopropyl myristate,
isopropy! palmitate, mineral oil, ight mineral oil, myristyl alcohol, octyl dodecancl, olive ofl, peanut
oil, persic oil, sesame oil, soybean oil, squalane); vehicle: solid carrier (sugar spheres); vehicle:
sterile (bacteriostatic water for injection, bacteriostatic sodium chioride injection); viscosity-
increasing (see suspending agent);, waler repelling agenis (cyclomsthicone, dimsthicone,
simeathicone);, and/ or solubilizing agent (benzalkonium chicoride, benrethonium  chioride,
catyipyridinium chloride, docusate sodium, nonoxynol 9, nonoxynol 10, octoxynol 9, poloxamer,
polyoxyl 35 castor oil, pelyoxyl 40, hydrogenated castor oil, polyoxyl 50 stearate, polvoxyl 10 olayl
ether, polyoxyl 20, cetostearyl ether, polyoxyl 40 stearate, polysorbate 20, polysorbate 40,
polysorbate 60, polysorbate 80, sodium lauryl sulfate, sorbitan monolaurate, sorbitan monooieate,
sorbitan monopalmitate, sorbitan monosiearate, tyloxapel). This listis not meant 1o be exclusive,
but instead merely representative of the classes of excipients and the particular excipients that
may be used in oral dosage forms as described herein. See Remingion’s Essentials of
Pharmaceutics, Pharmaceutical Press Publishing Company, London, UK, 1st Edition, 2013, and
the Handbook of Pharmaceutical Excipients, 8ith Edition, Fharmaceutical Press Fublishing
Company London, UK, 2017, sach of which is incorporated by reference herein for such

teachings.

Dosages

Toxicity and therapeutic efficacy  of compounds described  herein,  including
pharmaceuticaily acceptable salts and deulerated vanants, can be determined by standard
pharmaceutical procedures in cell cultures or experimental animals. The LDsq is the dose lethal
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fo 50% of the population. The EDsq is the dose therapeutically effective in 50% of the population.
The dose ratio bebtween ifoxic and therapeutic effects (LD:/EDss) 18 the therapeutic index
Compounds that exhibit large therapeutic indexes are preferred. While compounds that exhibit
toxic side effects may be used, care should be taken to design a delivery system that targets such
compounds o the site of affected tissue in order o minimize polential damage o uninfected cells
and thereby reduce side effecis.

Data obtained from the cell culture assays and animal studies can be used in formulating
a range of dosage for use in humans. The dosage of such compounds may lie within a range of
circulating concentrations that include the EDse with little or no toxicity. The dosage may vary
within this range depending upon the dosage form employed and the route of administration
utilized., For any compound, the therapeutically effective dose can be estimated inthially from cell
culture assays. A dose may be formulated in animal models to achieve a circulating plasma
concentration range that includes the ICsy (e, the conceniration of the test compound that
achieves a half-maximal inhibition of symptoms) as determined in cell culture. Such information
can be used o more accurately determine useful doses in humans. Levels in plasma may be
measured, for example, by high performance liguid chromatography.

it should alse be understood that & specific dosage and treatment regimen for any
particular patient will depend upon a varisty of factors, including the activity of the specific
compound employed, the age, body weight, general health, sex, diet, time of administration, rate
of excretion, drug combination, and the judgment of the treating physician and the severity of the
particular disease being treated. The amount of a compound described herein in the composition
will also depend upon the particular compound in the composition.

in one embodiment, the pharmaceulical compositions described herein provide a dosage
form of the pharmaceutical compositions described here for adminisiration to a subject. In one
embodiment, the subject is suffering from or has the symptoms of one or more neurslogic
diseases or disorders or wishes {¢ enhance one or more cegnitive or sensory motor traits. The
dosage form can be administerad, for example, 1o a subject, or a subject in naed thereof In one
aspect, the subject is a2 mammal, or a mammal in need thereof. In one aspect, the subject is a
human, or human in need thereof. In one aspect, the subject is a human or a human in need
thereof. In one aspect, the subject is a child (~0-9 vears old) or an adolescent (~10~17 vears
gid). In one aspedct, the subject is from about 0 1 about © years of ags. In ancother aspedt, the
subject is from about 10 years o about 17 years of age. In ancther aspect, the subject is over 17

vears of age. In another aspect, the subject is an aduit (218 years of age).
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One or more dosage forms of the compositions described herein can be administered, for
exampile, 1x, 2= 3x, dx 5x 8x, or even more times per day. One or more dosage forms can be
administered, for example, for 1, 2, 3, 4, 8, 8, 7 days, or even longer. Ong or more dosage forms
can be administerad, for example, for 1, 2, 3, 4 weeks, or even longer. One or more dosage
forms can be administered, for example, for 1, 2, 3, 4, 5, 6, 7, 8, &, 10, 11, 12 months, 1 year, 2,
vears, 3 years, 4 years, 5 years, over 5 years, a decade, multiple decades, or even longer. One
or more dosage forms can be administered at a regular interval until the subject or subject in need
thersof, does not require treatment, prophyiaxis, or amelioration of any disease or condition
including but not imited to a neurciogical or neurcdegeneralive disease or disorder.

in ong embaodiment, the compositions dascribed hersin can b administered as dosage
forms in various regimens, including one dose per day (QD), two doses per day (BID), three doses
per day (TiD), or four times per day (QID) to achieve @ total daily dosage. In ancther embodiment,
any of the foregoing doses comprise a total daily dosage.

in one embodiment, the pharmaceautical composition comprises a dose of about 1 ng ©
about 100 mg of one or more tryptamines or an amount of @ mushroom {(or plant) extract or
mushroom (or plant) having an equivalent amount of tryptamine(s). In ancother embodiment, the
composition comprises about 1 ug to about 10 myg of one or more ryptamings or an amount of a
mushroom exiract or mushroom having an equivalent amount of fryptamine{s). in anocther
embodiment, the composition comprises about 1 ug to about 100 yg of one or more fryplamines
or an amount of a mushroom extract or mushroom having an equivalent amount of tryptamine(s).
in another embodiment, the composition comprises about 1 pg to about 5 mg of one or more
tryptamines or an amount of a mushroom exdract or mushroom having an equivalent amount of
tryptamine(s}. In another embodiment, the composition comprises about 100 yg to about 1 myg
of one or more tryptamines or an amount of a mushroom exiract or mushroom having an
aquivalent amount of tryptamine(s}. In one aspect, the composition comprises about 1 ng, 5 ng,
10 ng, 20 ng, 30 ng, 40 ng, 50 ng, 80 ng, 70 ng, 80 ng, 80 ng, 100 ng, 110 ng, 120 ng, 130 ng,
140 ng, 150 ng, 180 ng, 170 ng, 180 ng, 180 ng, 200 ng, 210 ng, 220 ng, 230 ng, 240 ng, 250 ng,
260 ng, 270 ng, 280 ng, 290 ng, 300 ng, 310 ng, 320 ng, 330 ng, 340 ng, 350 ng, 380 ng, 370 ng,
380 ng, 390 ng, 400 ng, 410 ng, 420 ng, 430 ng, 440 ng, 450 ng, 480 ng, 470 ng, 480 ng, 480 ng,
500 ng, 510 ng, 520 ng, 530 ng, 540 ng, 550 ng, 560 ng, 570 ng, 530 ng, 590 ng, 800 ng, 610 ng,
820 ng, 830 ng, 640 ng, 850 ng, 660 ng, 670 ng, 880 ng, 890 ng, 700 ng, 710 ng, 720 ng, 730 ng,
740 ng, 750 ng, 780 ng, 770 ng, 780 ng, 790 ng, 800 ng, 810 ng, 820 ng, 830 ng, 840 ng, 850 nyg,
880 ng, 870 ng, 880 ng, 880 ng, 800 ng, 910 ng, 920 ng, 920 ng, 840 ng, 850 ng, 980 ng, 970 nyg,
880 ng, 890 ng, 1 ug, 5 ug, 10 ug, 2C ug, 30 ug, 40 ug, 50 ug, 60 ug, 70 ug, 80 g, 80 pg, 100
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pg, 110 pg, 120 ug, 130 pg, 140 ug, 150 ug, 180 ug, 170 ug, 180 ug, 190 ug, 200 ug, 210 ug,
220 g, 230 ug, 240 ug, 250 ug, 260 pg, 270 ug, 280 ug, 250 g, 300 ug, 310 ug, 320 pg, 330
Mg, 340 ug, 350 ug, 380 ug, 370 ug, 380 ug, 380 ug, 400 ug, 410 pg, 420 ug, 430 g, 440 ug,
450 ug, 480 ug, 470 ug, 480 pg, 480 pg, 500 ug, 510 pg, 520 ug, 530 ug, 540 g, 550 pg, 580
Mg, 570 pg, 580 pg, 520 pg, 800 pg, 810 ug, 820 g, 830 pg, 640 ug, 850 pg, 660 ug, 670 ug,
680 ug, 890 ug, 700 ug, 710 pg, 720 yg, 730 ug, 740 ug, 750 ug, 760 ug, 770 ug, 780 ug, 790
Mg, 800 pg, 810 ug, 820 ug, 830 yyg, 840 pg, 850 ug, 860 ug, 870 ug, 880 ug, 880 ug, 200 ug,
910 ug, 920 yg, 930 yg, 940 ug, 950 ug, 9680 yg, 970 pg, 980 ug, 890 ug, or 1000 ug of one or
more tryptamines or an amount of a mushroom extract or mushroom having an equivalent amount
of tryptamina(s). In another aspect, the composition comprises about: 0.1 mg, 6.2 mg, 0.3 myg,
0.4mg, 0.5mg, 0.8mg, 0.7 mg, 0.8mg, 0.8mg, 1.0mg. 1.1mg, 1.2 mg, 1.3 mg, 1.4 mg, 1.5 mg,
1.8mg, 1.7 mg, 1.8 mg, 1.9 mg, 2.0 mg, 2.1 myg, 2.2 mmg, 2.3 mg, 24 mg, 25 mg, 2.6 mg, 2.7 mg,
28mg, 29mg, 3.0mg, 3.1 mg, 2.2 mg, 3.3 mg, 3.4 mg, 3.5 mg, 3.8 mg, 3.7 mg, 3.8 mg, 3.9 mg,
40mg, 4.1mg, 4.2mg, 4.3 mg, 44 mg, 45 mg, 4.8 mg, 4.7 mg, 4.8 mg, 49 mg, 5.0mg, 5.1 mg,
52mg, 5.3 mg, 5.4mg, 5.5mg, 5.8 mg, 57 mg, 5.8mg, 58 mg, 8.0 mg, 6.1 mg, 8.2 mg, 6.3 mg,
84mg 8.5mg. 6.6mg 8.7 mg,8.8mg. 8.9mg. 7.0mg, 7.1mg, 7.2mg, 7.3mg, 7.4 mg, 7.5 mg,
768mg, 7.7 mg 7.8mg, 7.8mg 8.0myg, 8. 1mg, 82 mg, 8.3 mg, 84 mg 8.5 mg, 8.8 mg, B.Y myg,
B8mg 89mg 90mg, 81mg, 92mg 83 mg, 94mg, 895mg, 96 mg, 97 mg, 98 mg, 8.9 mg,
or 10.0 mg of one or more tryplamines or an amount of a mushroom exiract or mushroom having
an sguivalent ameount of iryptamine{s).

in one embodiment, the dose of trypiamine is about 0.00001 mg/kg to about 0.2 mg/kg,
assuming an average mass of 70 kg for a human. In one embodiment, the dose of tryptamine is
0.0001 mg/kg to about 0.001 mg/kg. In another embediment, the dose of tryptamine is 8.001
mg/kg to about 0.01 mg/kg. In ancother embodiment, the dose of tryptamine is 0.01 myg/kg to
about 0.1 mg/kg. In ancther embodiment, the dose of tryptamine is 0.1 mg/kg to about 0.2 ma/ka.
in ancther embodiment, the dose of tryptamine is about 0.005 mg/kg, 0.01 mg/kg, 0.02 mg/kg,
0.03 mg/kg, 0.04 mo'kg, 0.05 mo/kg, 0.06 mg/kg, 0.07 mg/kg, 0.68 mo/kg, 0.09 makg, 010
mo/kg, G.11 mg/kg, 0.12 mg/kg, 0.13 mo/kg, 0.14 mg/kg, 0.15 mo/kg, 0.18 ma/kg, 0.17 mg/ky,
0.18 mg/kg, 0.18 mg/kg, 80.20 mg/kg, In another embadimeant, the dose of iryptamine is about
0.01 mg/kg to about C.05 mg/kg. In ancther embodiment, the dose of ryplamine is about G.01
mg/kg to about 0.02 mglkg.

in one embodiment, the dose of the erinacines, hericenones, one or more adversive
compounds such as niacin, capsaicin, ipecac, apomorphineg, bittering agents, or an amount of a
mushroom or plant extract or mushroom or plant having an equivalent amount of abouwt 1 ng. 5
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ng, 10 ng, 20 ng, 30 ng, 40 ng, 50 ng, 80 ng, 70 ng, 80 ng, 80 ng, 100 ng, 110 ng, 120 ng, 130
ng, 140 ng, 150 ng, 1680 ng, 170 ng, 180 ng, 180 ng, 200 ng, 210 ng, 220 ng, 230 ng, 240 ng, 250
ng, 280 ng, 270 ng, 280 ng, 280 ng, 300 ng, 310 ng, 320 ng, 330 ng, 340 ng, 350 ng, 380 ng, 370
ng, 380 ng, 390 ng, 400 ng, 410 ng, 420 ng, 430 ng, 449 ng, 450 ng, 460 ng, 470 ng, 480 ng, 480
ng, 500 ng, 510 ng, 520 ng, 530 ng, 540 ng, 550 ng, 580 ng, 570 ng, 580 ng, 580 ng, 600 ng, 610
ng, 820 ng, 830 ng, 840 ng, 650 ng, 880 ng, 870 ng, 680 ng, 890 ng, 700 ng, 710 ng, 720 ng, 730
ng, 740 ng, 750 ng, 760 ng, 770 ng, 780 ng, 780 ng, 800 ng, 810 ng, 820 ng, 830 ng, 840 ng, 850
ng, 860 ng, 870 ng, 880 ng, 830 ng, 900 ng, 10 ng, 8920 ng, 930 ng, 940 ng, 950 ng, 960 ng, 970
ng, 980 ng, 990 ng, or 1000 ng; 1 g, & ug, 10 ug, 20 ug, 30 ug, 40 ug, 50 wg, 80 ug, 70 ug, 80
pg, 90 pg, 100 yg, 110 yg, 120 ug, 130 pg, 140 yg, 150 pg, 160 pg, 170 yg, 180 yg, 190 pg, 200
Mg, 210 ug, 220 ug, 230 ug, 240 ug, 250 ug, 260 ug, 270 ug, 280 ug, 280 ug, 300 ug, 310 g,
320 ug, 330 ug, 340 yyg, 350 pg, 380 pg, 370 ug, 380 ug, 380 ug, 400 ug, 410 pg, 420 ug, 430
Hg, 440 pg, 450 ug, 460 g, 470 ug, 480 pg, 480 ug, 500 ug, 510 pg, 520 pg, 530 ug, 540 ug,
550 ug, 580 ug, 570 ug, 580 uyg, 590 ug, 800 ug, 810 ug, 620 ug, 830 ug, 840 ug, 650 ug, 680
g, 670 pg, 880 ug, 690 ug, 700 g, 710 pg, 720 ug, 730 ug, 740 ug, 750 ug, 780 wg, 770 ug,
780 ug, 790 ug, 800 ug, 810 ug, 820 yg, 830 ug, 840 ug, 850 uUg, 860 ug, 870 g, 530 ug, 880
M, 900 ug, 910 ug, 920 ug, 830 ug, 940 ug, 850 ug, 980 ug, 870 ug, 880 ug, 890 ug, or 1000 ug;
O01mg, 02mg, 03mg, 84dmg, 05mg 08mg, 0.7 mg, 0.8mg, 09 mg, 10mg, 1.1 mg, 12mg,
1.3mg, 14 mg, 1.5mg, 16mg, 1.7 mg, 1.8 mg, 1.8 mg, 2.0 mg, 2.1 mg, 22 mg, 2.3 mg, 2.4 mg,
2.5 mg, 26 mg, 2.7 mg, 28 mg, 2.8 mg, 3.0 myg, 3.1 mg, 3.2 mg, 3.3 mg, 3.4 mg. 3.5 mg, 3.8 mg,
3.7mg, 3.8mg, 3.89mg, 4.0mg, 4 1mg, 42mg, 43 mg, 44 mg, 4.5mg, 46 mg, 4.7 mg, 48 mg,
4.9 mg, 5.0mg, 5.1 mg, 5.2mg, 5.3 mg, 5.4 mg, 5.5 mg, 5.6 mg, 5.7 mg, 5.8 mg, 5.2 mg, 6.0 mg,
8.1 mg, 8.2mg, 6.3 mmg, 8.4mg, 8.5 mg, 8.6 mg, 8.7 mg, 8.8mg, 8.9mg, 7.0myg, 7.1 mg, 7.2 mg,
73mg, 74mg, 7.5mg, 76mg, 7.7 mg, 7.8mg, 7.9mg, 80 mg, 81 mg, 82 mg, 83 mg, 8.4 mg,
8.5mg, 8.6 mg, 8.7 mg, 8.8 mg, 8.89mg, 2.0mqg, 2.1 mg, 8.2 mg, 8.3 mg, 8.4 mg, 8.5 mg, 8.6 mg,
9.7 mg, 8.8 mg, 9.9 mg, or 10.0mg; &.1 mg, 8.25 mg, 8.5 mg, 1.0 mg, 2.5 mg, 5.0 mg, 10.0 mg,
200 mg, 300 myg, 400 mg, 500 mg, 80.0mg, 700 mg, B0.O mg, 800 mg, or 1000 myg; 1mg. 5
mag, 10 mg, 25 mg, 50 mg, 75 mg, 100 mg, 125 mg, 150 mg, 175 mg, 200 mg, 225 mg, 250 mg,
275 myg, 300 mg, 325 mg, 350 myg, 375 mg, 400 myg, 425 myg, 450 mg, 475 mg, or 500 mg of
campound,

in one embodiment, the dose of the erinacings, hericenonss, ong of more adversive
compounds such as niacin, capsaicin, ipecac, apomorphing, bittering agents, or an amount of a
mushroom or plant extract or mushroom or plant having an equivalent amount of about 0.1 mg/kg,
0.25 mg/kg, 0.5 markg, 0.75 mg/kg, 1 mo/kg, 2.5 ma/kg, 5 ma/kg, 10 mg/kg, 15 markg, 20 mo/kg,
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25 mg/kg, 30 mg/kg, 35 mgrkg, 40 mgikg, 45 mgikg, 50 mg/kg, 55 mg/kg, 80 mg/kg, 65 mg/kg,
70 mao/kg, 75 mg/kg, 80 mg/kg, 85 mg/kg, 80 ma/kg, 95 mglkg, or 100 mg/kg.
in one embodiment, the dose of the monoaming oxidase inhibitor, such as B-carbolines
(e g., harmane, hamine, norharmine, perlolyrine, harmol, cordysinin, inter alia) ranges from 70
mg to 200 mg.
in ong embodiment, the dose of Herdoium ernaceus {Lior's mane) mycslium ranges from
50 mg to 2000 myg. In one aspect, the dose of Hericium erinaceus {Lion’s mane) mycelium ranges
from 400 mg to 500 myg.
in one embodiment, the pharmacsutical composition comprises;
00T mgte00img COimgi01img 00T mgtoimg 01imgiobmg 1 mgio1
mg, 05mgtotTmeg 05mgiosSmg, 025mgitoimg 0Z2mgio2mg GZmgto
5 myg of one or more tryplamines or an amount of a plant or mushroom extract or
plant or mushroom o provide an equivalent dose; and/or
T ug to 5 ug, T ug o 10 pg, 5 ug to 10 ug, 10 ug to 5 mg, 10 ug to 100 ug, 100 ug to 1
mg, 500 yg to 1 mg, 500 ug to S mg, 1 mg o S mg, 100 ug to 1 mg, 100 g to 500
g, 100 ug to 250 ug; 250 ug to 1 mq; 750 ug to 1 mg, 250 ug to 750 ug, erinacines
or hericenones or an amoaunt of a plant or mushroom extract or plant or mushroom
to provide an equivalent dose; and/or
0.1 mg to 10 mg, 1 mg o 500 mg, 1T mg to 100 mg, 200 mg to 500 mg, 50 mg to 200 mq,
10 mg to 50 mg, 50 mg to 200 mg, 1 mg to 200 mg, 1 mg to 50 mg of adversive;
and/or
50 mg to 2000 mg, 400 mg to 500 mg of Hericium erinaceus (Lion's mane) myceahum;
and/or
70 mg to 200 mg monoamine oxidase inhibitor.
The percent mass of psilocybin, psilocin, and baeocysiin in dried Psifocybe mushrooms is

shiown below in Table 4.

Table 4. Psilocybin, psilocin, and bageocystin concenirations in Psilocybe mushrooms
Mass percent based on dry welght of mushroom

Bpecies Psilocybin Psilocin Basocystin
. azurescens 1.78 0.38 0.35
F. bohemijca 1.34 .11 0.02
P, semilanceals 0.88 0.02 0.36
F. baeocysiis 0.85 0.5 0.10
P. cyanascens (.85 .36 0.03
P tampanensis 0.68 .32 n/d
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F. cubensis 063 0.60C 0.025
. weilii 0.61 0.27 0.05
F. hoogshagenii 0.60 0.1 nid
P stunizii 0.36 .42 002
F. cyanofibriliosa 0.21 0.04 nid
P liniformans 0.16 n/d 0.05
Average 0.754% 0.243% 0.137%

Data from Stamets, Psifocybin Mushrooms of the World, Ten Speed Press, page 39 (1986)

Table 5 shows the relative amount of psilocybin, psilocin, and basoccystin in dried

Psifocybs mushrooms.

Table 5. Relative amounts of psilocybin, psiiocin, basocystin in dry Psliocybe

mushrooms
Dry Mushroom Psilocybin Psilocin Baeocystin
0.754% 0.243% 0.137%

g mg mg mg
0.2-0.8 1.5-6.0 0.5-1.0 0.3-1.1
0.8-1.0 8.0-7.5 1.8-2.4 1.4~1.4
1.0-1.5 7.5-11.3 2.4-3.6 1.4-2.1
1.5-3.0 11.3-22.6 3.6~-7.3 2.1-4.1
3.0-4.0 22.6-30.2 7.3-9.7 4.1-5.5
4.0-5.0 30.2-37.7 0.7-12.2 55-6.9

Based on data from Stamets, Psilocybin Musfirooms of the World, Ten Speed Press, page 39 (1988

&2}

Methods of Treatment
Meathods for freating, prophylaxis of, or ameliorating symptoms of an infectious disease
including administering an effective amount of the compositions detailed herein are contempiated.
Methods for treating, prophylaxis of, or amesliorating symptoms of a bacterial or viral infection or
10 maodulating a bacterial or viral infection that includes administering an effective amount of one or
more of tryptamines, erinacines, hericenones, or phammaceutically acceptable salts, hydrates,
solvates, prodrugs, sierecisomers, or tautomers thereof, or combinations thereof are also
carternplated. Ancther embodiment described herein is a method of freating a subject suffering
from or having the symptoms of an infeclious disease or disorder by orally administering one or
16 muore of the phamaceautical compositions described herein to the subject. The composition may
be administered in one or more doses, one or more limes per day for a total daily dosage. Inons
aspect, the compositions described herein are effective {o at least partially treat, allsviate, prevent,

or ameliorate symptoms of an infectious disease. Further, provided herein are means for
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modulating an inflammatory response that includes administering 1o a subject an effective amount
of the composition described herein.

in some embodiments, a dose of the compeosition may be administerad fo the subject 1
fime per day, 2 times per day, 3 times per day, 4 fimes per day, or b times per day. In some
embodiments, the dose includes at least 1 capsule, at least 2 capsules, at least 2 capsules, at
least 4 capsules, al legst 5 capsules, at ieast 8 capsules, at least 7 capsules, at least 8 capsulses.
in some embodiments, the composition may be administered o the subject for about 1 to 30
consecutive days, about b to 30 consecutive days, about 10 o 30 consecutive days, about 1510
30 consecutive days, about 1 {o 15 consecutive days, about 5 1o 15 consecutive days, or about
10 to 15 consscutive days. In some embaodiments, the composition may be administarad to the
subject for about 1 day, about 2 days, about 3 days, about 4 days, about & days, about 8 days,
about 7 days, about 8 days, about 8 days, about 10 days, about 11 days, about 12 days, about
13 days, about 14 days, about 15 days, about 16 days, about 17 days, about 18 days, about 19
days, about 20 days, about 21 days, about 22 days, about 23 days, about 24 days, about 25 days,
about 26 days, about 27 days, about 28 days, about 29 days, or about 30 days.

For example, administration of the composition {0 the subiject may result in inhibition or
slowing of the infectious disease. In ancther example, administration of the compaosition to the
subject may rasult in inhibition or slowing of the narmal rate of increase of viral ioad as compared
o an untreated subject. As used herein, the term “viral load” is a measurement of the amount of
a virus in a subject. in some smbodiments, the infectious dissase may cause lung inflammation.
The lung inflammation may be associated with, but not imited to, respiralory failure, respiraiory
distress, pulmonary dissase, cystic fibrosis, asthma, bronchilis, inflammation/swelling of the
lungs, chronic obstruclive pulmonary disease (COPD), pneurncnia, restrictive lung disease,
bronchiectasis, pulmonary fibrosis, sarcoidosis, allergies, smoking, emphysema, acute
respiratory distress syndrome (ARDS), interstitial lung disease {ILD), pneumoceniosis or fung
cancer. The lung diseases may affect the aiveoli, trachea, inferstitium, pluera, bronchi and/or
bronchioles. The lung disease may cause diffuse alveolar damage, denuded alveolar lining cells
with reactive type H pneumocyie hyperplasia, intra-alveolar fibrinous exudates, loose interstitial
fibrosis, intra-alveclar loose fibrous plugs of organizing pneumonia, intra-alveolar organizing
fibrin, damaged alveolar epithelial cells, desquamaled cells within the aiveolar space, celiuiar
fibromyxoid exudates, desquamation of pnsumocyies, hyaling membrane formation (e.g.
indication of ARDS), pulmonary cedema, (e.g. early-phase ARDS). The lung disease may also
cause chronic inflammation such as interstitial mononuclear inflammatory infiltrates dominated by
lymphocytes. The lung disease may cause infiltration of the intra-alveolar spaces in the lung by
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multinucleated syncvtial cells with alypical eniarged pneumocytes characterized by large nuclsi,
amphophilic granular cyioplasm, and/or prominent nuciech that show viral cylopathic-like
changes. The lung disease may cause increassd inflammatory FCN1+ macrophages that replace
FARP4+ macrophages in severe disease. The lung disease may cause highly expanded and
functional competent tissue resident clonal CD8+ T cells in mild dissase. Blood vessels or
interstitial areas between alveoli may not be affected by the lung diseass. in some embodiments,
the infectious disease may include one or more symptoms such as shoriness of breath, wheezing,
coughing, yellow mucus, green mucus, blood-tingsd mucus, chest pain, breathlessness, rapid
breathing, hypoxia, inflammation of the lung tissue, rapid heart rale, or increased biood pressure,
or decreasad blood pressure.  In some embodiments, the subject may have COPD,
cardiovascular disease, diabetes mellitus, hypertension, or a combination thereof. In some
embodiments, the subject may be at least 1 vear old, at least 2 years old, at least 3 years oid, at
least 4 years old, at least 5 years old, at least € years old, at least 7 years old, at least 8 years
old, at least @ years old, at least 10 vears old, atleast 11 years old, at least 12 years old, at least
13 years old, at least 14 years old, at least 15 vears old, at least 16 years old, at least 17 years
old, at least 18 vears old, at least 19 vears old, at least 20 vears old, at least 21 years old, at least
22 years oid, at least 23 vears old, at least 24 yvears old, at least 25 vears old, at least 206 yesars
old, at least 27 years old, at ieast 28 vears old, at least 29 years old, at least 30 years old, at least
31 years old, at least 32 vears old, at least 33 years old, at least 34 vears old, at least 35 vears
old, at least 38 years old, at least 37 vears old, at least 38 years old, at lsast 30 years old, at least
40 years old, at least 41 years old, at least 42 vears old, at least 43 vears old, at least 44 years
old, at least 45 years ¢ld, at least 48 vears old, at least 47 years old, at least 48 years ¢ld, at least
49 years cld, al least 50 years old, at least 51 years old, at least 52 years old, at least 53 years
old, at least 54 years old, at least 55 years old, at least 56 years old, at least 57 years old, at least
58 years old, at least 59 years old, at least 80 years old, at least 81 years old, at least 82 years
old, at least 83 years old, at ieast 84 years old, at least 85 years old, al least 68 years old, atleast
87 years old, at least 68 vears old, at least 89 vears old, at least 70 years old, at least 71 vears
old, at least 72 years old, atleast 73 vears old, atleast 74 years old, at least 75 years old, at least
76 years old, at least 77 years old, at least 78 vears old, at least 79 years old, at least 80 years
old, at least 81 vears ¢ld, at least 82 vears old, al least 83 years old, at least 84 vears ¢ld, at least
85 years old, at least 86 years old, at least 87 vears ¢ld, at least 88 vears old, al least 89 years
old, at least 90 years old, at least 81 vears old, alt least 82 years old, at least 93 years old, at least
84 years old, at least 95 years old, at least 86 years old, at least 97 vears old, al least 98 years
oid, at least 88 years old, at least 100 vears ¢ld, or sven older,
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in some embodiments, the infeclious disease or condition may increase expression of
growth factors. In some embodiments, the growth faciors may be basic fibroblast growth factor
and/or vascular endothelial growth factor. In some embodiments, the methods hersin comprise
administering a therapy for one of the symptoms or conditions associated with cytoking storm
For instance, if the subject develops coagulopathy, the method may comprise administering
crycprecipitate.  In some embodiments, if the subject develops cardiovascular dysfunction, the
method may comprise administering vasoactive infusion support.  In some embodiments, if the
subject develops distributive shock, the method may comprise administering alpha-agonist
therapy. In some embodiments, if the subject develops cardiomyopathy, the msathod may
comprise administering milrinonas therapy.  In some embodimenis, if the subject develops
respiratory failure, the method may comprise performing mechanical ventilation {e.g., invasive
mechanical ventilation or noninvasive mechanical ventilation). In some embodiments, if the
subject develops shock, the method may comprise administering crystalioid and/or colloid fluids.

in the absence of prompt intervention, such as that provided herein, a cytokine storm can
result in permanent lung damage and, in many caseas, death. The end stage symptoms of the
cytokine storm include but are not limited {0 hypotension, tachycardia, dyspnea, fever, ischemia
or insufficient tissue perfusion, uncontroiiable hemomrhage, severe metabolism dysreguilation, and
multisystermn organ failure. Deaths from infectious diseases such as COVID-19, are not caused
by the virus iiself, but rather, the cylokine storm that causes uncontroliable hemorrhaging, severe
metabolism dysreguiation; hypotension,; tachycardia;, dyspnea, fever, ischemia or insufficient

tissue perfusion; and multisystem organ failure.

Methods of Use

Anocther embodiment is a method of freating or preventing an infectious disease or
disorder in a subject in need thereof, the method comprising administering to the subject a
therapeutically effective amount of an exiract, a compound, or formulation disclosed herein.

Another embodiment is a composition comprising a trypltamine, an erinacine, a
hericenone, or a pgharmaceutically acceptable salt, hydrate, solvate, predrug, sterecisomer, or
tautomer thereof, or @ combination thereof, and a pharmaceutically acceptable carrier, for use in
treating an infectious disease or disorder in a subject in need thereof.

Ancther embodiment is the use of a composition comprising a tryptamine, an erinacine, a
hericenone, or a pharmaceutically acceptable sall, hydrate, solvate, prodrug, sterecisomer, or
tautomer thereof, or a combination thereof, in the manufacture of a medicament for treating an
infectious disease or disorder.
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Another embodiment is the use of a pharmaceutical composition comprising a tryplamine,
an erinacing, a hericenone, or a pharmacsutically acceptable sall, hydrale, solvate, prodrug,
steracisomer, or tautomer thereof, or a combination thereof, and a phamaceutically acceptable
carrier, in the manufacture of & medicament for reating an infectious disease in a subject in nead
thereof

Ancther embodiment is a method for trealing or preventing an infeclicus disease or
disorder in a subject in need thereof comprising administering a composition comprising a
ryptaming, an ennacing, a hercenone, or a pharmacsautically accepiable salt, hydrale, sclvate,
prodrug, sterecisomer, or fautomer thereof, or a combination thersof to the subject.

Anothear embodiment is the addition of one or more adversive compounds such as niacin,
ipecac, apomorphing, bitlering agents {e.g., denatonium benzoate), capsaicin, capsacutin
dihydrocapsaicin, nordihydrocapsaicin, homocapsaicin, homodihydrocapsaicin, capsaicinoids,
gingerol, pipeline, isopiperine, zingerone, shogaol, vanillylamide derivatives, or combinations
thereof, inter alia.

Anocther embodiment is the addition of a moncamine oxidase inhibitor, such as B-
carbolines {(a.g., harmane, harmineg, nor harmine, periolyrine, harmol, cordysinin, inter alia), fo any
of the above mentioned compositions or methods to enhance the pharmacsutical efficacy of the
trypiamine(s).

Methods of Manufacturing
Anocther embodiment is a method of manufacturing a composition comprising one or more
tryptamines, erinacines, hericenones, or pharmaceutically acceptable salls, hydrates, solvales,

prodrugs, sterecisomers, or tautomers thergef, or combinations thereof.

it will be apparent to one of ordinary skill in the relevant art that suitabie modifications and
adaptations 10 the compositions, formulations, methods, processes, and applications described
herein can be made without departing from the scope of any embodiments or aspects thereof
The compositions and methods provided are exemplary and are not intended to imit the scope
of any of the specified embodiments. Al of the varicus embaodiments, aspects, and options
disciosed herein can be combined in any variations or ilergtions. The scope of the compositions,
formulations, methods, and processes described herein include all actual or potential
combinations of embodiments, aspects, options, examples, and prefergnces herein described.
The exemplary compositions and formulations described herein may omit any component,
substitute any component disclosed herein, or include any component disclosed slsewhere
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herein. The ratios of the mass of any component of any of the compaositions or formulations

disciosed herein {0 the mass of any other component in the formulation or to the total mass of the

other componenis in the formulation are hereby disclosed as if they were expressly disclosed.

Should the meaning of any terms in any of the patents or publications incorporated by referance

conflict with the mesaning of the terms used in this disclosure, the meanings of the terms or

phrases in this disclosure are controlling. Furthermore, the foregoing discussion discloses and
describes merely exemplary embodiments. Al patents and publications cited herein are
incorporated by reference herein for the specific teachings thereof.

Various sembodimentis and aspects of the inventions described hersin are summarized by
the foliowing clauses:

Clause 1. A composiion comprising: one or more tryptamines, saits thereof, or combinations
thereof, and extracts or isolates from Hericium erinaceus mushroom species, erinacings,
hericenones, or combinations thereof.

Clause 2. The composition of clause 1, wherein the one or more tryplamines are psilocybin,
psilocin, norpsilocin, _ basocystin, norbaesoccysting, N N-dimsthyliryptamine (DMT), or
combinations thareof.

Clause 3. The composition of clause 1 or 2, wherein the composition comprises about 1 ng to
about 10 mg, about 10 mg to about 100 myg, about 10 mg to about 20 mg, about 20 mg to
about 50 mg, about 20 mg to about 100 mg, aboul 1 ng to about 20 myg, about 1 ng fo
about 50 myg, or about 1 ng to about 100 mg of the one or more tryptamines, saits thereof,
or combinations thereof.

Clause 4. The composition of clause 2 or 3§, wherein the composition comprises about 1 ng to
about 2000 mg of the exiracts or isolates from Hericium erinaceuds mushroom species,
grinacines, hericenones, or combinations thereof.

Clause 5. The composition of any one of clauses 1-4, further comprising & monocamine oxidase
inhibitor.

Clause 6. The compaosition of clause 5, wherein the compaosition comprises about 70 mg to about
200 mg of the moncamine oxidase inhibifor,

Clause 7. The composition of clause § or 8, wherein the monoamine oxidase inhibitor is
Norharman, Harmine, 1,2,3,4-tetrahydro-B-carbaline-3-carboxylic acid, 1-methyi-1,2,3,4-
tetrahydro-B-carboline-3-carboxylic acid, 1-methyi-2,3 .4, 8-tetrahydro-1H-B-carboline-1,3-
dicarboxylic acid, Harmaline, AN-methoxy-1-vinyl-§-carboline, ethyl 3H-B-arboline-3-
carboxylate, 1-furyl-B-carboline-3-carboxyiic acid, 1-[5-{methoxymethyi}-Z2-furyl}-gH-B~
carboline-3-carboxylic  acid, &-hydroxy-3-(6-hydroxy-1H-indol-3-yh-8H-f-carboling-4-

72

CA 03214191 2023-9-29



10

15

20

25

30

WO 2022/236130 PCT/US2022/028181

carboxylic acid, Strictosidins, {(15)-1-8{2 5, 3R 4 8)-2-(B-L-glucopyranosyloxy}-5-
{methoxycarbonyl)-3-vinyk-3 4-dihydro-2H-pyran-4-ylimethy(}-2,3, 4, S-tetrahydro-1H-B-
carboline-~1,3-dicarboxylic acid, or combinations thereof.

Clause 8. A composition comprising: psilocybin, psilocin, norpsiiocin, baeocystin, norbasocystin,
AN N-dimethyliryptamineg (DMT), saits thereof, or combinations thereof, and an ernacing or
hericencns in pure form, extracts or isolates from Hedoium eninaceus mushroom spacies,
or combinations thereof,

Clause 9. The composition of clause 8, wherein the composition comprises about 1 ng to about
10 mg, about 10 mg to about 100 mg, about 10 mg to about 20 mg, about 20 mg 1o about
50 mg, about 20 mg to about 100 mg, about 1 ng 1o about 20 mg, about 1 ng to about 50
mg, or about 1 ng to about 100 mg of the psiocybin, psilocin, normpsilocin, basocystin,
norbaeoccystin, M N-dimethyliryptamine (DMT), salts thereof, or combinations thereof.

Clause 10, The composition of clause 8 or clause 8, wherein the composition comprises about 1
ng t© about 2000 mg of the erinacine or hericenone in pure form, exiracts or isolates from
Hericium erinaceus mushroom species, or combinations thereof.

Clause 11. The composition of any one of clauses 8-10, further comprising a monoamine oxidase
inhibitor.

Clause 12. The composition of clause 11, wherein the composition comprises about 70 mg to
about 200 mg of the moncamine oxidase inhibitor.

Clause 13. The composiiion of clause 11 or clause 12, wherein the moncaming oxidase inhibitor
is Norharman, Harmine, 1,23 4-tetrahydro-B-carboline-3-carboxylic acid, 1-methyl-
1.2, 3, 4-tetrahydro-B-carboline-3-carboxylic acid, 1-methvl-2,3,4, 8-tetrahydro-1H-B-
carboling-1,3-dicarboxylic acid, Harmaline, N-methoxy-1-vinyl-3-carboline, ethyl 9H-B-
arboline-3-carboxylate, 1-furyl-B-carboline-3-carboxylic acid, 1-[B-(methoxymethyl}-2-
furyl]-9H-g-carboline-3-carboxylic  acid,  8-hydroxy-3-(8-hydroxy-1H-indol-3-yi}-9H-B-
carboline-4-carboxylic acid, Strictosidine, (18)-1-{(25,3R,45)-2-(B-L-glucopyranosyloxy}-
A-{methoxycarbonyl-3-vinyl-3 4-dihydro-2H-pyran-4-yiimethyi}-2 3 4 S-tetrahydro-1H-B-
carboline-1,3-dicarboxylic acid, or combinations thereof.

Clause 14. A method for treating or modulating an inflammatory response triggered by an
infecticus disease or condition, the method comprising: adminisiering a composition to a
subject in need theredof, the compaosition comprising: one of more typtamines, salls
thereof, or combinations thereof.

Clause 15. A method for treating or modulating an inflammatory response friggered by an
infectious disease or condition, the method comprising: administering a composition to a
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subject in need thereof, the composition comprising. one or more ryptamines, salls
thereof, or combinations thereof, and exdracts or isolales from MHericium erinaceus
mushroom species, erinacings, hericenonas, or combinations thereof,

Clause 16. The method of clause 14 or clause 15, wherein the composition comprises about 1
ng to about 10 myg, about 10 mg o about 100 mg, about 10 mg to about 20 mg, about 20
mg to about 50 mg, about 20 mg to about 100 mg, about 1 ng to about 20 myg, about 1 ng
to about 50 myg, or about 1 ng to about 100 mg of the one or moare fryptamines, salls
thereof, or combinations thersof.

Clause 17. The method of any one of clauses 1418, wherein the one or more tryplamines are
psilocybin,  psilocin, norpsiocing,  basocystin, norbaeocystin, N N-dimethylryptamine
{(DMT), or combinations thereof.

Clause 18. The method of any one of clauses 1517, wherein the composition comprises about
1 ng to about 2000 mg of the exiracts or isolates from Hericium erinaceus mushroom
species, erinacings, hericenones, or combinations thereof,

Clause 18. The method of any one of clauses 1418, wherein the composition further comprises
a monocamine oxidase inhibitor.

Clause 20. The method of clause 18, whearein the composition comprises about 70 mg to about
200 mg of the monocamine oxidase inhibitor.

Clause 21. The method of clause 19 or clause 20, wherein the monoaming oxidase inhibitor is
Norharman, Marmine, 1,2,3 4-tetrahydro-B-carboline-3-carboxylic acid, 1-methyl-1,2,3,4-
tetrahydro-B-carboline-3-carboxylic acid, 1-methyl-2,3 4 S-tetrahydro-1H-B-carboline-1,3-
dicarboxylic acid, Harmaline, MN-methoxy-1-vinyl-B-carboline, ethyl g9H-B-arboline-3-
carboxylate, 1-furyl-R-carboline-3-carboxylic acid, 1-[&-{methoxymethy!)-2-furyl}-9H-8-
carboline-3-carboxylic  acid, 6&-hydroxy-3-(6-hydroxy-1H-indol-3-y)-8H-B-carboline-4-
carboxylic acid, Strictosidine, {15)-1-{{{28,3R 4 5)-2-B-L-glucopyranosyloxy)-5-
{methoxycarbonyl)-3-vinyl-3 4-dihydro-2H-pyran-4-yiimethy}-2,3, 4, 9-tetrahydro-1H-2-
carboline-1 3-dicarboxylic acid, or combinations thereof.

Clause 22. The method of any one of clauses 14-21, wherein the inflammatory response is
cytokine storm.

Clause 23. The method of any one of clauses 14-22, wherein the infectious disease or condition
is a viral infection, a bacterial infection, or a parasitic infection.

Clause 24. The method of clause 23, wherein the viral infection is Paramyxoviridae (respiratory
syneyhal virus (RSV), parainfluenza virus (PIV), metapneumovirus (MPV), enteroviruses),
Ficomaviridae (Rhinovirus, RY), Cormonaviridae (CoV), Adenovirdae (Adenovirus),
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Parvovindae (HBoV), Orthomyxoviridae (influenza A, B, C, D, lsavirus, Thogolovirus,
Quaranjavirus), Hempesviridae (human herpes viruses, Varncella zoster virus, Epstein-Barr
virug, cyiomegalovirug), avian influenza, smallpox, pandemic influenza, or adul
respiratory distress syndrome (ARDS).

Clause 25  The meothod of clause 23, wherein the baclerial infection is Strepiococcus
pneurnoniae, Mycobacteriurn tuberculosis, Bordelella pertussis, Hasmophilus influsnzage,
Moraxella catarrhalis, Pseudomonas aeruginosa, Stenotrophomonas maltophifa,
Staphviococcus aureus, Strepiococcus pyogenes, Neisseria meningitidis, Kiebsiella
pneumoniae, or Non-tuberculosis Mycobacterium.

Clause 268, The msthod of clause 23, wherein the parasitic infection is malaria.

Clause 27. The method of any one of clauses 14-28, wherain inflammation is reduced and
neurcregeneration is induced in the subject.

Clause 28, The method of clause 27, wherein neuroregeneration comprises neurite cutgrowth.

Clause 29. A method for inducing expression of an anti-inflammatory cytokine, the method
comprising administering a composition o a subject in nesd therecof, the composition
comprising: one or more tryptamines, salts thereof, or combinations thereof,

Clause 30. A method for inducing expression of an anti-inflammatery cvioking, the method
comprising administering a compasition o a subject in need thereof, the composition
comprising: one or more tryptamines, salts thereof, or combinations thereof, and extracts
or isolates from HMercium erinaceus mushroom species, erinacines, hericenonses, or
combinations thereof.

Clause 31, The method of dause 29 or 30, wherein the composition comprises about 1 ng to
about 10 mg, about 10 mg to about 100 myg, about 10 mg to about 20 myg, asbout 20 mg to
about 50 mq, about 20 mg to about 100 mqg, about 1 ng to about 20 mqg, about 1 ng to
aboul 50 mg, or aboul 1 ng to about 100 myg of the one or more tryptamines, salis thereof,
or combinations thereof.

Clause 32. The method of any one of clauses 29-31, wherein the one or more tryptamines are
psifocybin, psilocin, norpsiiocin, basocystin, norbaeocystin, A N-dimsthyitryptamine
(DMT), or combinations thereof.

Clause 33, The method of any one of clauses 30-32, wherein the composition comprises about
1 ng to about 2000 mg of the exiracts or isolates from Hericium erinaceus mushroom
species, erinacines, hericenones, or combinations thereof.

Clause 34. The method of any one of clauses 28-33, wherain the composition further comprises
a monoamine oxidase inhibiior.
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Clause 35. The method of clause 34, wherein the composition comprises about 70 mg to about

200 mg of the monoamine oxidase inhibifor,

Clause 38. The method of clause 34 or clause 35, wherein the mongamine oxidase inhibitor s

10

Norharman, Harmine, 1,2,3 4-tetrahydro-B-carboline-3-carboxylic acid, 1-methyl-1,2,3,4-
tetrahydro-B-carboline-3-carboxylic acid, 1-methyl-2,3,4,8-tetrahvdro-1H-B-carboline-1,3-
dicarboxylic acid, Harmaline, N-methoxy-1-vinyl-g§-carboling, ethyl SH-B-arboline-3-
carboxylate, 1-furyl-B-carboline-3-carboxylic acid, 1-[5-(methoxymethy!)-2-furyl}-9H-B-
carboline-3-carboxylic  acid, 8B-hydroxy-3-{(6-hydroxy-1H-indol-3-yl)-SH-3-carboline-4-
carboxylic acid, Strictosiding, (18)-1-8{2 S, 3R, 45)-2-(B-L-glucopyranosyloxy)-5-
{meathoxycarbonyl)-3-vinyl-3 4-dihydro-2H-pyran-4-yiimethy}-2 3 4 9-tetrahydro-1H-B-

carboline-1,3-dicarboxylic acid, or combinations thereof.

Clause 37. The method of any one of clauses 29-38, wherein the anti-inflammatory cytokine is

-4 110, IL-1RA, or a combination thereof

Clause 38. The method of any one of clauses 28-37, wherein inflammation is reduced and

15

neuroregenearation is induced in the subject.

Clause 39. The method of clause 38, wherein neuroregeneration comprisas neurite cutgrowth,

Clause 40. A method for treating or modulating an inflammalory response triggered by an

20

25

infactious disease or condition by inducing exprassion of ong or more anti-inflammatory
cytokines selacted from the group of 1L-4, IL-10, and IL-1RA, the method comprising:
administering a composition {0 a subject in need thereof, the composition comprising:
about 1 ng to about 10 mg, about 10 mg to about 100 mg, about 16 myg to about 20 mg,
about 20 mg to about 50 mg, about 20 mg © about 100 mg, about 1 ng to about 20 mg,
about 1 ng to about 50 mg, or about 1 ng to about 100 mg of one or more tryplamines,
salts thereof, or combinations thereof, and about 10 ng fo about 2000 myg of extracts or
isolates from Hercium ernnaceus mushiocom species, erinacines, hericenonss, or

combinations thereof.

Clause 41 A method for treating or modulating an inflammatory response triggered by an

30

CA 03214191 2023-9-29

infectious disease or condition by inducing expression of one or more anti-inflammatory
cytokines selected from the group of iL-4, IL-10, and [L-1RA, the method comprising:
administering a composition o a subject in need thereof, the composition comprising:
about 1 ng to about 10 myg, about 10 mg to about 100 myg, about 10 myg o about 20 mg,
about 20 myg 0 about 50 myg, about 20 mg to about 100 myg, about 1 ng to about 20 myg,
about 1 ng to about 50 mg, or about 1 ng to about 100 mg of one or more tryptamines,
salts thereof, or combinations thereof, about 1 ng to about 2000 mg of extracts or isclates
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from Hercium ernaceus mushroom species, ernacings, hericenones, or combinations
thereof, and gbout 70 mg to about 200 mg of a monoamine oxidase inhibitor,

Clause 42. The method of clause 40 or 41, wherein the inflammatory response is cytoking storm,

Clause 43. The method of any one of clauses 40-42 ) wherein the infectious disease or condition
is a viral infection, a bacterial infection, or a parasitic infection.

Clause 44. The method of clause 43, wherein the viral infection s Paramyxoviridae (respiralory
syncytial virus (R3V), parainfluenza virus (PIV), metapneumovirus (MPV), enteroviruses),
Picornaviridae  (Rhinovirus, RV), Coronaviridae (CoV), Adenoviridae {(Adenovirus),
Parvovindae (HBoV), Orthomyxovirdse (influenza A, B, C, D, Isavirus, Thogolovirus,
Quaranjavirus), Herpesviridae (human herpes viruses, Varcella zoster virus, Epstein-Barr
virus, cytomegalovirus), avian influenza, smalipox, pandemic influenza, or adult
respiratory distress syndrome (ARDS).

Clause 45 The method of clause 43, wherein the bacterial infection is Strepfococcus
prneumoniae, Mvoobacterium tuberculosis, Bordelella pertussis, Haemophilus influenzae,
Moraxefia cafarrhalis, Fseudomonas aeruginosa, Stenotrophomonas  malophila,
Staphviococcus aureus, Strepiococcus pyogenes, Neisseria meningifidis, Klebsiella
prneumoniae, or Non-tuberculosis Mycobhacterium,

Clause 48. The mesthod of clause 43, wherein the parasitic infection is malaria.

Clause 47. The method of any one of clauses 4048, wherein the one or more tryplamines are
psitocybin, psilocin, norpsiiocin, basocystin, norbaeocystin, AN AN-dimsthyitryptamine
{(BDMT), or combinations thereof.

Clause 48. The method of any one of clauses 4047, wherein the moncaming oxidase inhibilor
is Norharman, Harmine, 12,3 4-tetrahydro-B-carboline-3-carboxylic acid, 1-methyl-
1.2,3 4-tetrahydro-B-carboline-3-carboxylic acid, 1-methyl-2 3 4 9-tetrahydro-1H-B-
carboline-1,3-dicarboxylic acid, Harmaline, A-methoxy-1-vinyi-B-carboline, ethyl 9H-B-
arbeline-3-carboxyviate, 1-furyl-B-carboline-3-carboxviic acid, 1-[5-(methoxymethyl)-2-
furyl}-9H-B-carboline-3-carboxylic  acid,  S-hydroxy-3-{8-hydroxy-1H-indol-3-yh-5H-B-
carboline-4-carboxylic acid, Sirictosiding, (18)-1-{{{25,3R,48)-2-(B-L-glucopyranosyloxy)-
S-(methoxycarbonyD-3-vinyl-3,4-dihydro-2H-pyran-d-ylimsthyi}-2,3 4, B-tetrahydro-1H-B-
carboline-1,2-dicarboxylic acid, or combinations thereof.

Clause 48. The method of any one of clauses 40-48, wherein inflarmmation is reduced and
nauroregeneration is induced in the subject.

Clause 50. The method of clause 48, wherein neuroregeneration comprises neuriie cutgrowth.
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Clause 51. The method of any one of clauses 14-28, wherein the infecticus disease or condition
causes neurolegical damage in the subject and the method resulis in treatment of the
neaurological damags.

Clause 52. The method of any one of clauses 40-50, wherein the infectious disease or condition
causes nsurclogical damage in the subject and the method results in treatment of the

naeurclogical damage.

EXAMPLES

Example 1

The impact of Hercium erinaceus (He, Lion's Mane mushroom  mycelium}  and
tryptamina/psilocybin analogs on {L-10 protein expression

Treatment of 1321N1 human brain cells with norpsilocin (3 pg/mb; 0.3 pg/ml),
norbaeccystin (0.3 pug/ml), and He-norbaeocystin (125, 0.3 ug/mb; 82.5, 0.3 pg/mb) was found
to significantly upregulate the expression of the anti-inflammatory cytokine 1L-10 via ELISA (FIG.
1A). |t was both surprising and unexpected to find that ethyl acetate exiracts of He, combined
with norbasocysting, increase [L-10 expression in these brain cells. These data and resulls
demonstrate an anti-inflammatory effect for certain tryplaming/psilocybin components and
analogs both individually and in combination formulations with He or PEP, and Niacin.

In a separate experment, human peripheral bloocd mononuciear cells (PBMCs) were
ireated with different concentrations of norbasgocystin, norpsilocin, and vehicle control under
standard non-inflammmatory conditions, and [L-10 expression was measured. The resuits shown
in FIG. 1B demonstrate that these individual typlamine/psilocybin analogs significantly
upregulate the expression of the anii-inflammatory cyitokine {L-10 at multiple concentrations.
Additionally, combination formuiations comprising He-Psilocin-Niacin or PEP-Psilocin-Niacin

resulted in very minimal pro-inflammatory responses.

Example 2
B-carbolines in He mycelium

it was identified that several 8-carbolines are present in exiracts of He mycelium cultivated
on rice, suggesting that He mycelium grown on grains contains the constifuents listed below In
Table 8. Notably, it was surprising and unexpected o detect harming, a reversible inhibitor of
MAG-A (RIMA), in ethyl acetale extracts of He myceelium. Atleast one of the compounds in Table

g, 2,34 9-Tetrahydro-1H-B-carboline-3-carboxylic acid, has been detected in He fruitbodies
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{(Yang &t al,, J. Food Qualify 2021, 580628 (2021)). Yang et al. did not detect the compound
harmine.

Table 8. Beta-carbolines and related molecules putatively detected in extracts of
Hericium erinaceys mycelium Using Imass spsctroscopy.

Compound Name Formula Mass {(Da} Certainty” fons
Norharman Ci1HaN2 168.07 High + [ -
Harmine CraH2N2 G 212.10 High +/ -

1,2,3 4-tetrahydro-beta-carboline-3-

carboxylic acid CrztlizNoliz 216.09 High +/ -
t-methyi-1,2,3 4-tetrahydro-beta- "y " e . .
carboline-3-carboxylic acid CishiaNzO2 - 23071 High +
t-methyi-2,3, 4, 8-tetrahydro-1H-beta- , ,
carboline-1,3-dicarboxylic acid CraH1aN2O4 274.10 High *
Harmaline CoaabaNG 214 11 Medium +
A-methoxy-1-vinyl-bela-carboline Crab i NGO 22410 Medium -+
Ethyl 9H-beta-carboline-3-carboxyiate CaaHiaNaGy 24009 Medium +

1-furyl-beta-carboline-3-carboxylic acid CieMioNGh 278.07 Medium
1-[5-{methoxymethyh-2-furyll-9H-beta- . e .
carboline-3-carboxylic acid CrafiaNaOs $22.09 Medium h
B-hydroxy-3-(G-hydroxy-1H-indol-3~yh-
OH-beta-carboline-4-carboxylic acid CaoriaNsOs 358.08 Low B
Strictosidine CortHuaNoCy 530.23 Low -
{(18)-1-{J{25,3R 45)-2-(beta-L-
glucopyranosyioxy}-5-
{methoxycarbonyl)-3-vinylk-3,4-dihydro-
ZH-pyran-4-ylimethyi}-2 3 4 ©-
fetrahydro-1H-beta-carboline-1,3-
dicarboxylic acid

*Certainty is described as High if both positive and negative iens featured matching retention times,
Medium if two or more annotation databases showed maiches, and Low if only the compound was
annotated using a single database.

CoaHaaMN20O14 57422 Low -

5 Example 3

Future studies will focus on confirming the detection of compounds like harmine in MHe

mycealium using mass spectroscopy with reference standards of known analytes. Future studies

will also aim to clarify the role of MAOIs in influencing blood-brain barrier (BBRE) permeability of
tryptamines in combination with He. The human tempeoral lobe microvessel cell line hCMEC/D3

10 will be ulilized, which serves as a well-established BBB model (Weksler et al., Fluids Barriers
CNS, 10(1): 16 (2013)). The hCMEC/D3 celis will be cultured and passaged into an in vitro BEBB
transwell system such that cells are cultured on a microporous membrang transwell insert
Compounds will be added (o the upper compartment to determine if they pass through the
microvessel cells into the lower compartment, providing insight into BER permeability (Bikhezar
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etal., J Neurconcology 146(2): 239-246 (2020)). The in vitro BBE transwell system will be tested
for the ability of iryptamine and He components o permeate the BBE in the presence and absence
of MAGIs., Morgover, cells may be harvested fo determine the impact of tryptamine and He
components in combination with MAQOI!s on the expression of genes and proteins of interest, such
as serotonin specific transporters (SERTs), cvtochrome pdbQ0s, and cyickines, which influence
BBB permeability.

Exiracts of He mycelium on grain that contains endogenous MACOGIs (e.q., harming) may
improve the pharmacokinetic profile of tryptamines such as norpsilocin, baeocystin, and
norbasocystin through either delaysd degradation and/or improved passage through the BBB.
Clinical bensfits of the combinations of tryptamines with He mycelium and MAQIs may increase
upregulation of anti-inflammatory IL-10 proteins, which are helpful for neurological and immune
health. The benefits of formulating compositions with MAOIs may also exiend to other

tfryptamines and psilocybin analogs, such as aeruginascin.

Example 4

It was identified that many combination formulations of tryptamines, He/PEF/Erinacine C,
and niacin can interact with several mitogen-activated profein kinasss (MAPKS) involved with
brain health and can even provide synergistic benefits (Tables 7-8). Surprisingly, niacin was
found to provide a synergistic effect on a neurcinflammation MAPK regulatory protein, Janus
kinase 1 (JAKT) that is required for production of the anti-inflammatory cytoking H-10, when
combined with He and norpsilocin (FIG. 2A).  Varicus other combination formulations also
resuited in synergistic effects on JAKT binding affinity (FIG. 2B-D), as well as the binding affinily
for other MAFKs involved in anti-inflammatory pathways, including c-Jun N-terminal Kinase 3
{(JNK3) (FIG. 3A-C) and Tropomyosin Receptor Kinase A (TRKA} (FIG. 45-F), which is a MAPK
associated with the NGF receptor, stimulating neurcgenesis throughout the CNG.

it was swrprising and unexpectad that such dilute psilocin at low ng concenirations
produced a synargistic effect on MARK binding when combined with other componenis because
these low concentrations had no effect on MAPK binding when used alone. Therefore, one would
have expected these low concentrations 1o be ineffective. The low concentrations alse overcome
the phamacodynamic issues faced when using high concentrations of psilocin.

Ong of the fop hits revealed in the MAPK screen was JNK3 with the He-Agarikon
{(Fornitopsis officinalis, Fo) formulation (Table 7). Although the literature has suggested a role of
He in influencing JNK, it appears that there may be disparate meachanisms by which He promotes
the activation or inhibition of this MAPK, as it has been previously ideniified 1© be activated by He
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it 132 1N1 human microglial ceils, while it has been inhibited in murine colorectal carcinoma CT-
26 cells (Mori et al., Biolg. Pharmaceut. Buyl 31(9): 1727-1732 (2008); Kim ot al,, J. Agri. Food
Chem. 81(20): 4898-4804 (2013)). Future research will aim to utilize MAPK assays to reveal
potential bioactivity of psilocin and psilocybin individually and when combined with He and/or

5 niacin, and aim to utilize an alternative, more immunclogically active cell model to potentially
provide mors robust newsinflammaiory responsss. Cylokine and MAPK ELISAs i murine BV2
microglial cells will be explored to better elucidate the potential synergistic effects of ryptamines
with He and/or niacin.

10
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Example 5
The impact of He, PEP, psilocin, and niacin formulations on neurite outgrowth in rat PC12 celis

Rat PC12 cells are a cell line derived from rat pheochromocoytoma and are an immorialised
cell ine similar to the primary culture of fetal neurons. These cells are relatively easy to passage
and culture and have some features of neurons, which makes them useful in the study of nerve
physiology and pharmacoiogy. FPCO12 celis were treated with He Myo Et0AC (3.5 — 28 wgimi),
Futative Erinacine Peak (PEP) (3.125 ~ 25 ug/mbL), psilocin {14 — 430 ng/mbL), niacin (0175~ 14
Hg/mb), a He-Psilocin-Niacin formuiation, a PEP-Psiloccin-Niacin formulation, vehicle (DMSQO)
negative control, or nerve growth factor (NGF) positive control and incubated for 6 days before
neurite cutgrowth was evaluated using microscopic imaging analysis.

FIG. 5A shows representative images of the PC12 cells treated with He Myc EtCAc {7
pg/mb), PEPR {6.25 ug/ml), psilocin {80.043 ug/ml), niacin {(0.35 ug/mL), 8 He-Psilocin-Niacin
formulation {7, 0.043, 0.35 ug/mlb), a PEP-Psilocin-Niacin formulation (7, 0.043, 0.35 pg/mi),
vehicle (DMS0) negative control, and NGF positive control. The arrows in FIG. 5A indicate
regions of neurite ocutgrowth. FIG. 5B shows a graph of the mean neurite length (pixels} for each
of the treatments. FIG. 5C shows the mean neurite growth for each treatment as a relative % of
vahicle control. The highest mean outgrowth was observed with He-psilocin-niacin treatment {7,
0.043, 0.35 yg/ml), where a 194% increase was observed ralative to the vehicle (DMSQO) control.
in comparison, the highest mean outgrowth for He treatment was 131% of vehicle control (7
ugdmbl), the highest mean outgrowth for psilocin treatment was 188% of vehicle control (0.043
pg/mb), and the highest mean ocuigrowth for niacin freatment was 112% of vehicle control (0.35
Lgiml).

These resuits are very significant because cultured cell lines grow radially. Therefore, a
G-day incraase from 188% with psilocin to 184% with the He-psilocin-niacin formulation has a
dramatic long-term effect. The increase in neurite outgrowth becomes amplified as neurites
continue o grow, bifurcate in different directions, eic., making this effect more exponential than
linear This impact on neurite oulgrowth and lengthening may be due in part to the effects that
the combination formulations have on [L-10 expression levels and MAFK binding that is involved
in neuronal health, as described in Examples 1 and 4, respectively. interestingly, previous studies
have found that IL-10 not only attenuates neuronal apoptosis, but also promotes neurite cutgrowth
and synapse formation via the JAKYUSTATS signaling pathway in cullured primary cortical
neurons after OGO injury {Chen et al., Scientific Reports 8(1): 30459 (2016)). Although 1L-10 has
been shown o promote neurite oulgrowth, it was surprising to observe neurite ouigrowth as
shown in FIG. 5. This is because it is known that inflammation is also required for induction of
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neurite culgrowth {e.g., Pilake et al., Front. Neurosci.,, 13. (2019)), but the compositions as
described herein induce an anti-inflammatory response and reduce the inflammatory response.
Therefore, the compositions as described hersin provide both nsurcregenerative and anti-
inflammatory effects and may pravent neurcioxic effects associated with inflammation during

neuroregensration and cell division.

Example &
The impact of He, psilocin, and niacin formulations on the expression of IL-10, IL-1RA, and
phospho-JNK in murine BV2 microglial cells

Future studies will further investigate whether formulations of psilocin, He, and niacin
promote the expression of 1L-10 and [L-1RA | influence the activation of phospho-JNK, and provide

broad impacts on MAPK signaling.

Materials and reagenis
Bv2 celis; culture media; rypsin, PES; flasks; 88 well plates; ELISA Kits including: 1L-10,
H~-TRA, phospho-JNK; JNK inhibitor; gRT-PCR primers.

Methods

Murine BV2 microglial cells will be cultured and grown to confluency in 775 flasks.
Subssguently, celis will be trypsinized and sesaded into several 98 well plates, grown io
confluency, starved for 24 hours, and treated with individual compounds and formulations.
Treatments include an He ethyl acetate (EtOAC) fraction, a column-derived putative erinacineg
peak (FEP} fraction that putatively contains a concentrated erinacine pool, psHocin, and nicotinic
acid (B3). An lL-10 ELISA will be conducted fo compare the anti-inflammatory effects of psilocin
versus the psilocybin analogs of baeoccystin, norbaeocystin, and norpsiiocin, The concentration
ranges o be tested for the ELISA assays are illusirated below in Table 9. 200 yl of conditioned
media fromn each well will be harvested for ELISA assays. Assays will focus on the impact of
psilocin, He, niacin, and permutations on the expression of IL-1RA, IL-10, and phospho-JNK
protein. Subseguent ELISAs may be conducted to corroborate findings and/or explore other
proteins of interest, such as IL-4 and IL-8. The ELISAs assays will be run mostly in paraiiel. The
data from the ELISAs may reveal optimal conditions for synergy, which could be applied t©
subsequent gRT-PCR work to profile the expression of a broader range of related gene targets,

including growth factors, MAPKS, and cytokines.

86

CA 03214191 2023-9-29



WO 2022/236130 PCT/US2022/028181

Table 8. Concentrations and Equivalent Human Doses for ELISA Assays

Assay Concentration

Concentration 1 Concentration 2 Concentration 3 Concentration 4
Psilocin 430 ng/mL 143 ng/mL 43 ng/mb 14 ng/mb
Niacin 1.4 yg/mi 0.7 ug/mi. 0.35 ugiml 0.175 ug/mb
He 28 ug/imbL 14 ug/ml 7 ugfmi 3.5 ug/mb
PEF 25 ugimb 12.5 ug/mb 8.25 pg/mi 3.125 pygimb

Human Equivalent Dose {mg/70 kg}

Concentration 1 Concentration 2 Concentration 3 Concentration 4
Psilocin 30 10 3 1
Niacin 100 50 25 12.5
He 1960 980 490 245
PEP 1750 875 437.5 218.75

Future siudies will also aim to investigate if niacin, psilocin, and He possess
complementary mechanisms by which they influence anti-inflammatory activily and MAPK
signaling, which may provide a synergistic effect. While it is possible that synergistic effects may

5  notbe chserved, these data could still serve {o substantiate sfficacy of the combination of niacin,
psileocin, and He, and also demonstrate a mechanism by which He promotes anii-

neurscinflammaiory activity.

Example 7
10 MAPK Kinome Profiling
Future studies will further investigate the MAPK kinome profile of sample sets including
He and PEP combined with psilocin and niacin, as shown below in Table 10, Tuwkey tail
{Tramefes versicolor, Tv) will also be included to provide prelimmary data in support of interest in
its potential inclusion in formulations. The specific MAPK kinome profile targets are listed delow
15  inTable 11.

Table 10. MAPK Profiling Screen: Human Dose Eguivalencies
Human Equivalent Dose

Sompound Concentrations (ugfmL) (Assuming 70 kg human)
He 250 125 62.5 17.5 ¢ 875¢9 4375 ¢
PER 50 25 12.5 35g 175 ¢ 0.875 g
Tv 250 125 62.5 17.5 g 875¢g 4375 ¢g
Psilocybin 10 5 25 700 myg 350 mg 175 mg
Psilocin 10 5 25 700 mg 350 mg 175 mg
Niacin 5 2.5 1.25 350 myg 175 myg 87.5 myg
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Table 11. MAPK Kinome Profile Targets
DiscoveRx Entrez Gene

MAPK Gene Symbol Symbaol Bescription
Janus Kinase 1 (JH%j Semain- JAKA Cytokine signaling, including i~
© N 2, -4, IFN-a/B, IFN-y, 1L-10
catalytic)

¢-Jun N-Tenminal Kinase 3 JNK3 MAPK10  ewronal specific protein
isoform; requiation of apoptosis
immuneg cell macrophage

p38-a P38-slpha MAPK14 activation marker; TNF-a
induction

Rho Aﬂ&s;aaaated {?"@‘E?d"cmi ROCK2 ROCK2 Neurtte retraction, inflammation

Containing Protein Kinase 2

Tropomyosin Recentor NGF receptor, stimulating

Ki pomy ~Cep TRKA NTRK1 neurcgenasis throughout the

inase A

CNS

Tropomyosin Receplor TRKE NTRKZ  BDNF receptor

Kinase B

Eﬂpﬁmyﬁsm Receptor TRKC NTRK3  NT-3 receptor

inase C
Extraceliular Sianal- Iinflammation, myeslination,
=19 ERK2 MAPK naurcinflammatory disease

Regulated Kinase 2
response

interieukin-1 Recepior- inflammation, ROS response,

Associated Kinase 1 IRAK] IRAK] Antioxidant Activity

Example 8
The impact of different individual components and combination formulations on IL-8 expression
in human PBMCs

Human PBMCs were freated with 100 ng/mb LPS to induce inflammatory conditions. The
FBMCs were then treated with different concentrations of He mye SOP EtOAc (He), niacin, PEP,

(%]

psiocin, a He-psilocin-nigcin formuiation, a PEP-psilocin-niacin formulation, or DMBO vehicle
controf, and IL-8 expression was measured (pg/mb). The {L-6 expression resullts for each
10 freatment are shown in FIG. 611, FIG. 1011 specifically demonstrate that multipie
concentrations of He-psilocin-niacin and PEP-psilocin-niacin formulations can significantly reduce
the expression of IL-8, indicating an anti-inflammalory effect for the combination formulations.

Example 9
15 The impact of Norbaesocystin on [L-8 expression in human PBMCs
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Human PEMCs were treated with 100 ng/mb LPFS 1o induce inflammatory conditions. The

PBMCs were then reated with different concentrations of Norbasocysiin or DME0 vehicle control,

and -6 expression was measured {average adjusied absorbance at 450 nm). The [L-8
exprassion resulls for each treatment are shown in FIG. 12, whare the highest concentration of

5 Morbasocystin (0.43 ug/ml) significantly reduced 1L-8 expression, indicating an anti-inflammalory

affect.

Example 10
The impact of different individual components and combination formulations on TNF-a expression
10 in human PBMCs
Human PEBMCs were treated with 100 ng/mb LES o induce inflammatory conditions. The
FPBMCs were then freated with different concentrations of He EtOAc {(MHe), niacin, norpsilocin, a
He-psilocin-niacin combination formulation, or DMSQO vehicle control, and TNF-g expression was
measured (average adjusted absorbance at 450 nm). The TNF-a expression results for each
15 treatment are shown in FIG. 13, where the He-psilocin-niacin formulation (28, 0.43, 1.4 ug/ml)
was found fo significantly reduce TNF-0 expression {0 levels lower than any of the tested
individual componenis. These data indicate a polential additive or synergistic anti-inflammatory
effect for the combination formulation, and also indicate that the individual components of He
EiOAc (He), niacin, and norpsilocin have anti-inflammatory effects at certain concentrations.
20
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CLAIMS

Y
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What is claimed is;

A composilion comprising:
one or more tryptaminss, salts thereof, or combinations thereof, and
extracts or isolates from Herfcium ernaceus mushroom species, srinacines, hericenonsgs,

or combinations theraof.

The composition of claim 1, wherein the one or more tryplamines are psilocybin, psiocin,
norpsilocing, basocysiin, norbaesocystin, N N-dimethyltryptamine (DMT), or combinations
thergof.

The composition of claim 1, wherein the composition comprises about 1 ng to about 10
mg, about 10 mg to about 100 mg, about 10 mg to about 20 mg, about 20 mg 0 about 50
mg, about 20 mg to about 100 myg, about 1 ng to about 20 mg, about 1 ng to about 50 mg,
or about 1 ng to about 100 mg of the one or more tryplamines, salts thereof, or

combinations thereof.

The composition of claim 2, wherein the composition comprises about 1 ng 1o about 2000
mg of the extracts or isolates from Hercium erinaceus mushroom species, erinacines,

hericenonsas, or combinations thersof.

The composition of claim 1, further comprising a monoamine oxidase inhibitor.

The composition of claim &, wherein the composition comprises aboul 70 mg o about 200

mg of the moncamine oxidase inhibitor,

The composition of claim 5, wherein the monecaming oxidase inhibitor is Norharman,
Harmine, 1,2,3 4-tetrahydro-B-carboline-3-carboxylic acid, 1-methyl-1,2,3 4-tetrahydro-f-~
carboline-3-carboxylic acid, 1-methyl-2,3,4 S-fetrahydro-1H-B-carboline-1 3-dicarboxyilic
acid, Harmaline, AN-msthoxy-1-vinyl-B-carboline, ethyl SH-B-arboline-3-carboxylate, 1-
furyl-B-carboline-3-carboxylic  acid, 1-[5-{methoxymethyly-2-furyl]-8H-B-carboline-3-
carboxylic acid, B-hydroxy-3-(8-hydroxy-1H-indol-3-yi}-OH-B-carboline-4-carboxylic acid,
Strictosidineg, {(18)-1-{[{28 3R 45)-2-(B-L-giucopyrancsyloxy)-5-(methoxycarbonyi)-3-

o0
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vinyl-3, 4-dihydro-2H-pyran-4-yiimethyi}-2, 3 4, S-tetrahydro-1H-g-carbaline-1,3-

dicarboxylic acid, or combinations thereof.

A composition comprising:

psifocybin, psiocin, norpsilocin, basocystin, norbaeoccystin, A AM-dimethyitryptamine
{(DMT), salts thereof, or combinations thereof;, and

an erinacineg or hericenona in pure form, extracts or isclates from Hercium erinaceus

mushroom species, or combinations thergof.

The compaosition of claim 8, wherein the composition comprises about 1 ng to about 10
mg, about 10 mg to about 100 mg, about 10 mg 1o about 20 mg, about 20 mg to about 50
mg, about 20 mg to about 100 mg, about 1 ng t© about 20 mg, about 1 ng to about 50 mg,
or about 1 ng to about 100 mg of the psilocybin, psilocin, norpsiiocin, baeocystin,

norbasccystin, N A-dimethyltryptamine (DMT), salts thereof, or combinations thereof.

The composition of claim 8, wherein the composition comprises about 1 ng to about 2000
mg of the srinacing or hericenone in pure form, exiracts or isolates from Herdcoium

annaceus mushroom species, or combinations thereof.

The composition of claim 8, further comprising a moneamineg oxidase inhibitor,

The composition of claim 11, wherein the composition comprises about 70 mg to about

200 mg of the moncarming oxidase inhibitor.

The composition of claim 11, wherein the monoamine oxidase inhibitor is Norharman,
Harmine, 1,2,3 4-tetrahydro-B-carboline-3-carboxylic acid, 1-methyi-1,2, 3 4-tetrahydro-f-
carboline-3-carboxylic acid, t-methyl-2 3 4 S-tetrabydro-1H-B-carboline-1 3-dicarboxylic
acid, Harmaline, AN-methoxy-1-vinyl-B-carboline, ethyl SH-B-arboline-3-carboxylate, 1-
furyl-B-carboline-3-carboxylic  acid, 1-[5-(methoxymethyh-2-furyl]-8H-B-carboline-3-
carpoxylic acid, 8-hydroxy-3-(8-hydroxy-1H-indol-3-yi}-9H-B-carboline-4-carboxylic acid,
Strictosiding, {15)-1-{{{28 3R 4 5)-2-(B--glucopyranosyloxy)-5-(methoxycarbony-3-
vinyl-3, 4-dihydro-2H-pyran-d-ylimethyi}-2 .3 4 S-tetrahydro-1H-B-carboline- 1 3-
dicarboxylic acid, or combinations thergof,
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A methoed for freating or moedulating an inflammatory response triggered by an infectious
disease or condition, the method comprising:
administering a composition 1o a subject in need thereof, the composition comprising:

one or more tryptamines, salts thereof, or combinations thereof.

A method for treating or modulating an inflarmmatory response triggered by an infectious
disease or condition, the method comprising:

administering a composilion (o g subject in need thereot, the composition comprising:
one or more tryptamines, salts thereof, or combinations thereof, and

axiracts or isolates from Heancium ernaceus mushroom species, srinacinas, hericenonas,

or combinations thereof.

The method of claim 14, wherein the composition comprises about 1 ng to about 10 mg,
about 10 mg o about 100 mg, about 10 mg to about 20 myg, about 20 mg o about 50 mg,
about 20 mg to about 100 mg, about 1 ng to about 20 mg, about 1 ng to about 50 mg, or
about 1 ng to about 100 mg of the one or more tryptamines, saits thereof, or combinations
thereof.

The method of claim 14, wherein the one or more tryptamines are psilocybin, psilocin,
norpsilocin, basocystin, norbasocystin, A A-dimethyltryptamine (DMT), or combinations

thereof.
The method of claim 15, wherein the compaosition comprises about 1 ng to about 2000 mg
of the extracts or isolates from Hericium erinaceus mushroom species, erinacines,

hericenones, or combinations thereof.

The method of claim 14, wherein the composition further comprises a moanoamineg oxidase

inhibitor.

The method of claim 19, wherein the compasition comprises about 70 mg o about 200

mg of the monoamine oxidase inhibitor,

The method of claim 19, wherein the moncamine oxidase inhibitor is Norharman, Harmine,
1.2,3 4-tetraghydro-B-carboline-3-carboxylic acid, 1-methyl-1,2,3 4-tetrahydro-B-carpoline-
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3-carboxylic  acid, 1t-msthyvi-2,3 4, 8-telrahydro-1H-B-carboline-1,3-dicarboxyiic  acid,
Harmaline, A-methoxy-1-vinyl-B-carholine, sthyl 9H-B-arboline-3-carboxylate, 1-furvi-B3-
carboline-3-carboxylic  acid, 1-[B-(methoxymethyl-2-furyl}-OH-B-carboling-3-carboxylic
acid, &-hydroxy-3-{(8-hydrogy-1H-indol-3-yl}-9H-8-carboline-4-carboxylic acid,
Strictosidine, {15 1-{{{285,83R 45)-2-(B-L-glucopyrancsyioxy-5-(methoxycarbonyi)-3-
vinyi-3,4-dihydro-2H-pyran-d-ylimethyiy-2, 3,4, S-tetrahydro- 1H-B-carboline-1,3-

dicarboxylic acid, or combinations thereof.

The method of claim 14, wherein the inflammatory response is cytokineg storm.

The method of claim 14, wherein the infectious disease or condition is a viral infection, a

bacierial infection, or a parasitic infection.

The method of claim 23, wherein the viral infection is Paramyxoviridae (respiraiory
syncytial virus (R8Y), parainfluenza virus (PHV), metapneumovirus (MPVY), enteroviruses),
Ficomaviridae (Rhinovirus, RY), Coronaviridae {(CoV), Adenoviridae {(Adenovirus),
Farvoviridae (HBoV), Qrthomyxovirnidae {(influenza A, B, C, D, fsavirus, Thogolovirus,
Quaranjavirus), Herpesviridae (human herpes viruses, Varicella zoster virus, Epstein-Rarr
virus, cytomegalovirus), avian influenza, smallpox, pandemic influenza, or aduil

respiratory distress syndrome (ARDS).

The methaed of claim 23, wherein the bacterial infection is Sfrepfococcus prneumoniae,
Mycobacterivm tuberculosis, Bordetella pertussis, Haemophilus influenzae, Moraxeila
catarrhalis, Pseudomonas aeruginasa, Stenotrophomonas maltophiia, Staphylococcus
aureus, Streptococcus pyogenes, Neisseria meningitidis, Klebsielia pneumoniae, or Non-
uberculosis Mycobacterium.

The method of claim 23, wherein the parasitic infection is malaria.

The method of claim 14, wherein inflammation is reduced and neuroregeneration is

induced in the subject.

The method of claim 27, wherein neurcregeneration comprises neurite outgrowth.
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A method for inducing expression of an anti-inflammatory cytokine, the method comprising
administering a composition to a subject in need thereof, the composition comprising:

ong or more tryptamines, salts thereof, or combinations thersof.

A method for inducing expression of an anti-inflammatory cyiokine, the method comprising

administering a composition 1o a subject in need thereof, the composition comprising:

one or more tryptamines, salls thereof, or combinations thereof, and

exiracts or isnlates from Hercium ennaceus mushroom species, erinacines, hericenones,
or combinations thereof.

The method of claim 29, wherein the composition comprises about 1 ng to about 10 myg,
about 10 myg to about 100 mg, about 10 mg o about 20 myg, about 20 mg {o about 50 mg,
about 20 mg to about 100 mg, about 1 ng to about 20 mg, about 1 ng to about 50 mg, or
about 1 ng to about 100 mg of the one or more tryplamines, salts thereof, or combinations

thereof.

The mesthod of claim 28, wherein the one or more tryptamines are psilocybin, psilocin,
norpsilocin, basccystin, norbasocysting, N M-dimethyltryptamine (DMT), or combinations

thereof.

The method of claim 30, wherein the compaosition comprises about 1 ng to about 2000 mg
of the exiracts or isclates from Hericium ernaceus mushroom species, ernacines,

hericenones, or combinations thereof.

The method of claim 29, wherein the composition further comprises a monoamine oxidase
inhibitor.

The method of claim 34, wherein the composition comprises about 70 mg 1o about 200

mg of the moncamine oxidase inhibitor,

The method of claim 34, wherein the moncamine oxidase inhibitor is Norharman, Harmine,
1.2,3 4-tetrahydro-B-carboline-3-carboxylic acid, 1-methyl-1,2 3 d-tetrahydro-B-carboline-
3-carboxylic  acid, 1-methyl-2,3,4 8-tetrahydro-1H-B-carboline-1,3-dicarboxylic  acid,
Harmaline, N-methoxy-1-vinyl-B-carbolineg, ethyl SH-B-arboline-3-carboxyiate, 1-furyl-B-
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carboline-3-carboxyiic  acid, 1-[5-(methoxymethyh-2-furyl}-9H-B-carboline-3-carboxylic
acid, G-hydroxy-3-(8-hydroxy-1H-indol-3-y-OH-B-carboline-4-carboxylic acid,
Strictosidine, {18)-1-{[{2 8,3R 4 8)-2-(B-L-glucopyranosyloxy)-5-(methoxycarbonyh-3-
vinyl-3 4-dihydro-2H-pyran-d-yiimethyi}-2 3 4 8-tetrahydro-1H-B-carboline-1,3-

dicarboxylic acid, or combinations therecf,

The method of claim 28, wherein the anti-inflammatory cytokine is -4, IL-10, IL-1RA or

a combination thereof.

The method of cdaim 29, whersin inflammation is reduced and nsauroregeneration is

induced in the subject.

The method of claim 38, wherein neurcregeneration comprises neurite outgrowth.

A method for treating or modulating an inflarmmatory response triggered by an infectious

disease or condition by inducing expression of one or more anti-inflammatory cyiokines

selected from the group of -4, IL-10, and [L-1RA, the method comprising:

administering a composition to a subject in need thereof, the composition comprising:

about 1 ng to about 10 mg, aboul 10 mg o about 100 mg, about 10 mg to about 20 mag,
about 20 mg to about 50 myg, about 20 mg o about 100 mg, about 1 ng to about
20 mg, about 1 ng o about 50 mg, or about 1 ng o about 100 mg of one or more
tryplaminegs, salts thereof, or combinations thereof, and

about 10 ng to about 2000 mg of exiracts or isciates from Hericium erinaceys mushroom

specias, erinacines, hericenoneas, or combinations thereof.

A methed for freating or modulating an inflammaltory response triggered by an infectious

dissase or condition by inducing exprassion of one or more anti-inflammatory cytokines

selected from the group of -4, 1L-10, and IL-1RA, the method comprising:

administering a composition to a subject in need thereof, the composition comprising:

about 1 ng to about 10 mg, about 10 mg o about 100 mg, aboul 10 myg to about 20 mg,
about 20 myg © about 50 myg, about 20 mg © about 100 mg, about 1 ng t© about
20 mq, about 1 ng o about 50 myg, or about 1 ng to about 100 mg of one or more

tryptamines, salts thereof, or combinations thereof,
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about 1 ng to about 2000 mg of extracts or isolates from Hericium erinaceus mushroom
species, erinacines, hericenones, or combinations thereof, and

about 70 mg to about 200 mg of 2 moncaming oxidase inhibitor,

The method of claim 40, wherein the inflammatory response is cytokine storm.

The method of claim 40, wherein the infectious disease or condition is a viral infection, a

bacterial infection, or a parasitic infection.

The meathod of claim 43, whersin the viral infection is Fammyxovindae (respiratory
syncytial virus (R8V), parainfluenza virus (FIV), metapneumovirus (MPV), enteroviruses),
Picornaviridas {(Rhinovirus, RV), Coronaviridae {(CoV), Adenowviidae (Adenovirus),
Parvoviridae (HBoV), Orhomyxoviridae (influenza A, B, C, D, fsavirus, Thogotovirus,
Quaranjavirus), Herpesviridae (human herpes viruses, Varicela zostervirus, Epstein-Barr
virus, cytomegalovirus), avian influenza, smalipox, pandemic influenza, or aduit

respiratory distress syndrome (ARDS).

The method of claim 43, whersin the bacterial infection is Strepfococcus pneumonias,
Mycobacterium {uberculosis, Bordetella periussis, Haemophilus influsnzae, Moraxella
catarrhalis, Pseudomonas asruginosa, Stenotrophomonas maltophila, Staphylococous
aureus, Strepfococcus pyogenes, Neisseria meningifidis, Klebsiella pneumoniae, or Non-

tuberculosis Mycobacterium.

The method of claim 43, wherein the parasitic infection is malaria.

The method of claim 40, wherein the one or more ryplamines are psilocybin, psilocin,
norpsilocin, basocystin, norbasocystin, N M-dimethyltryptamine (DMT), or combinations

thereof.

The method of claim 40, wherein the monocamine oxidase inhibitor is Norharman, Harmine,
1.2,3 4-tetrahydro-B-carboline-3-carboxylic acid, 1-methyl-1,2,3,4-tetrahydro-g-carboline-
3-carboxylic  acid, t-methyi-2 3 4 S-tetrahydro-1H-B-carboline- 1, 3-dicarboxylic  acid,
Harmaline, AN-methoxy-1-vinyl-B-carboling, ethyl SH-B-arboline-3-carboxyiate, 1-furyl-B-
carboline-3-carboxyiic  acid, 1-[5-(methoxymethyh-2-furyl}-2H-B-carboline-3-carboxylic
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acid, G-hydroxy-3-(6-hvdroxy-1H-indal-3-yi}-9H-B-carboline-4-carhoxylic acid,
Strictosidine, (18- 1-{H{23,3R 4 85)-2-(B-L-glucopyranosyloxy)-5-{methoxycarbonyh-3-
vinyl-3,4-dihydro-2H-pyran-d-yiimethyi}-2,3 4 8-tetrahydro-1H-B~carboline-1,3-

dicarboxylic acid, or combinations thereof.

The method of claim 40, wherein inflammation s reduced and neworsgeneration is

induced in the subject.

The meathod of claim 49, wherein nsuroregeneration comprises neurite oultgrowih.

The method of claim 14, wherein the infectious disease or condition causes neurclogical

damage in the subject and the method results in treatment of the neurological damage.

The method of claim 40, wherein the infectious disease or condition causes nsurclogical

damage in the subject and the method results in freatment of the neurological damage.

o7



PCT/US2022/028181

WO 2022/236130

0E/L

R s
PO S
3 2 DI S N
@&& 2 & @%@ «a% %@% o @&s 2 &@& 7
¥ Gamv &M@ @dwv & & F @QM o & oF @& @@
R S T A N . P & &
T EF TN F T TN T F IR e R
RS- T M LR S S S, L R LU Y - 3
o F VT F S S F NI ITFT ST PSS PP
PN LT AT AT A S LAV I NS FFPFLIP
E AN A AR T IRCAR T G A - -
@@ &@ &@ &@ ¥ @ a@ a ,«e @ a@ @ , @,% Y Aw @ @ @& Aw«
%@@@@@%%%%%%@%%%%@%%%
ol A L) % % % % % % &
¢ &8 ¢ 3 ﬁ_, & }_ )
} { i H i H i H | H i H ﬁa@
o .
w
&
L . :
- % Lo - £
L. e 4]
i T P . - ST
Mh i 1 e e T 5
j : :
dn . €
L N ST e
* 3
3
.ﬁ % S TAR )
ga
Sen,
* * % 1 - e Wa
% oggoct
- &€

Vi Ol

CA 03214191 2023-9-29



FIG. 1B

CA 03214191 2023-9-29

WO 2022/236130

i
i
b
%
*
3 .
e
#
® ;\———{———i
¥
* 5§1
E3
*
® 5
* {
H 1 ) H ¥ i
e © e w e 9 @
3 L 3 ) e ) L
[ag] [ ] Ca LR

35.0

e /8d) uoissaadxy 914

PCT/US2022/028181

2120



WO 2022/236130

CA 03214191 2023-9-29

IRKL Binding Affinity

1aK3 Binding Affinity

i8

8 -

18 -

12

W -

iy

16 -

i4d
iz
14

[ B - T I

PCT/US2022/028181

FIG. 2A

He

Nergstiocin Miacin Theoretical He ¢

Sum Norpstiocin +
Niacin
FIG. 28
;—‘ \\\
rdxthe R
theoretical R
SUM \\
T
\\
B
REP Psifocin Theorsiical PEPR + Bailogin
{30 ngfmi) {18 ngfmi) Sun
3/20



FIG. 2C

555555
L ~ ] ]

FIG. 2D

] % £ 2 o] (] & e o
el ] 1 ]



WO 2022/236130

CA 03214191 2023-9-29

INKE Binding Affiniyy

JNK3 Binding Affinity

PCT/US2022/028181

FIG. 3A

2x the

theoretical :\
sum

s

2%

20

i%

16

Pailocin
0.8 ngfmil}

piacin Theoretical Psilovin + Miatin

(0.6 ngfmi} B

FIG. 3B

Erinacine €
§3 ngdmd]

Psiiocin Theoretical Erinacine C +
{0.2 ngfmi} Sagers Psilocin
5720



WO 2022/236130

FIG. 3C

SSSSSSS
20 8 ™~ L (]

Mgy Bupig £sNg

6/2G



FIG. 4A

QQQQQQQQ
3333333

FIG. 4B

& T Niagin
ngfmil {18 ngfmi} {18 ngfmi)

< o~ o
11111111

DO
Sum



FIG. 4C

m [N B T - Bt L S T < T T

FIG. 4D

_______
B ) B S 1 A o R o SR



FIG. 4E

_______

Lad L4+] H ] ¥ 4] ™~ wd [

ngfmi} {08 ngfmi}

Erinacine ©
{10 ngdml}

{0.8

FIG. 4F

2222222
AAAAA

Ayuygy Bupug YL

Rifacin
{48 ngfmi}



PCT/US2022/028181

WO 2022/236130

Qg0

joRuCD anistd 4ON jonuod (OS] siviuRA

HI901iSd

YOS oA ol

CA 03214191 2023-9-29



PCT/US2022/028181

QciLt

]

WO 2022/236130

&
3 g
> 5 B
P e &% P
AN
S P
.%«%&@
%%&.&&x \%W.AV
& N b ogb AT
, - T s b b P 55
o I LTI P PSP
T M NI I N C O PR PR R 0 I S
I AT SR L Pl e i o
PO A S A S AR AR A AR U
o BTG e g e T
RO RN R PR SRR R R PR GRGRGEgE.
A A A A A A AT AR
) H J. I} J. i ~ 1 1} i 1 m
- W00
- B0
L
- 1 i I
T “ %%
e Pl ” - 800
S B :w. M .W "
.M.* o+ % E23 1o
- IT'0
- PTG
. 91p

g% Ol

{sianig) YaBuey suanay uesw

CA 03214191 2023-9-29



PCT/US2022/028181

WO 2022/236130

A4

o n
B
Nv \ .&W Q&a
& &% A g
%% Ry wm«wﬁ% m@% R
A..%m ..&m“n._,v,n ku«swv smmﬂ@ ,&..u...a »vr,\ «m@/. sm.w%u
..mu s@? ‘“vwv PO & = o
P .a,w.,,,v.}@ & f,% %? @&m« & > S
il A SN NGO i %@ A
» B LA o g sy AN A B W o
s I O v L TP St o Y
& & VA ORI RO S A Y Sy
R AN N I M I A N C N S e e LR L L e L R < R S ~ . R
T - NPT, S A PR ARC IR A I AP PR PR < A i R
W A R A PR NG N I S NG R P N
T e N o I S BT S AR I A N S R G S 3}
..VO @ W'.A\.w ﬂ\u..{ .”ew\ .N;Ae ﬁ»ﬂm .W..f\ .axw .N..ﬁv & .,.,.v. % .VA« fu.uc .,u.na «V.ﬂ. .?Ao .ww& .mew ﬁv no .N...r. ,N/& .W.&
SO IR I KR O I g oK g g O R O
P F P E PSP S P E DS
LS AR A AR A IR AR G AT G S O AT G WA G G VAT G SRS
i} _. i} 1 5. _ 3 1 J) 1] _ J. J) i J. ». L 1 I} ] 1 . ] i @
- 5
IR q - oot
i | 2
: ! w i - B
; S B : 5
. - 05T o
My . EFS i &% it ’ &
4 % 7 o ' «
- 5
1 . £33 K& N
- 008 o
K4
%
3
N T
g,
- 008
- 5K

2% Ol

CA 03214191 2023-9-29



PCT/US2022/028181

WO 2022/236130

{pufad gg}
RHCE J0% 2hul By

{pufad ¢}
MO 405 sh8 B

Qcrel

fyw f8d o1}
WO 406G it By

fy /Bl g
2O 406 A oy

fOA3ETY @{3tasn,

ramassasandasasnsananay

9 'Ol

F ¥

{13]

- B0t

a7

O'0E

oy

i

- 008

s/ 8d} uoissasdxg g1

CA 03214191 2023-9-29



PCT/US2022/028181

WO 2022/236130

{ra /B s o} vy

[y {3t £} wiompy

Qcivl

{paef8d 1) woay

RO BiHURA

L Ol

1]

- Y

[ 74

G°0E

ooy

208

PREE

{1 f3d} uoissaadxy g-y

CA 03214191 2023-9-29



PCT/US2022/028181

WO 2022/236130

{nw/Briqgeldag

Prosfdd 2} gad

gcral

P8 o1 gad

P8 g7} dud

ORI BDHIBA

8 "Old

HRY

- B'0T

- §E

90E

g0y

0%

0%

{1 8d] uopssaadxy o1

CA 03214191 2023-9-29



PCT/US2022/028181

WO 2022/236130

a8 pgoco} woonsd

{pufd goteoh woonsd

gcrel

{1/t o Tl voysd

joRU0T BPBA

[ ——

6 Ol

1 R1]

- G401

- 30T

- 00

- §85

- G708

{qufRd) uoissasdag g-

CA 03214191 2023-9-29



PCT/US2022/028181

WO 2022/236130

{pu /80 050 'ROT'D L)
UBI- RS E-BH

Qo

[/ 205120 o1}
mwwmmz,zwuemmm..mx

(OO BBIBA

0L "Oid

&9

1R

E9L

AL

oo

408

§08

{3 /9d} vossaadng 9o

CA 03214191 2023-9-29



PCT/US2022/028181

WO 2022/236130

{3 ose0 ‘2070 ‘L)
BB -UIB0HS 4434

0c/8l

P/ L0 ‘5120 'v)
B30 =10 HS g d 34

[©13407 BIBIUBA

b1 "9Id

8

RIS

I

R

gay

005

209

{1/ 34} uoissaadxy -

CA 03214191 2023-9-29



PCT/US2022/028181

WO 2022/236130

{3 p60°0)
BHSAIDDBLION

{1u/En go1 o)
uRsAronRgion

Qcel

{1/8r 512°0) fru/dn
upshooesainy 70l UsAseesgio

1AUDT BPRBAA

4

AIIE

[ -

Y

oz

§%

o't

{wu gsy 12 say}

381

~

uoissaadx

CA 03214191 2023-9-29



PCT/US2022/028181

WO 2022/236130

02i0g

7
S
5 =
.9..% Jﬁf‘ g fu»$
P N
& & 5 9
& %v. ‘va oy
mv.mw‘ Sﬁmk QAV \A..ev .«“V ‘.UA,.\ % ..numuf
A A A A N 2 R st
& & & & X A3 g B g% S % PO % 2
Y =Y Y ne & &5 2 Y & & & PN ¥ ) o 5
- 5 v ) Ao o, 3 e ammu o i £y T
g & A o 4 & A i e Ry o &° ~ && o 5 e
I T A A S T I
L NN S S A A I & w4 8 8
# & & & & & F S &S & & & &P
AR G I I G S I DT I S P S N G
<& o kN kS o A had L e e N & ks & & kS L4
i i H 5 J, i ] i i H J. ] i i i H mum
- &0
- 0%
- 571
oz
i i
- L + \wn w 7 L e B e g ..\m. E33
Ey ) - =n : ’ E B i i b §E
R+ : # s EF ¥ # %
e

A IIE

{wiu psp 38 syl

uoiss a4y v-gnL

CA 03214191 2023-9-29



	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - DESCRIPTION
	Page 32 - DESCRIPTION
	Page 33 - DESCRIPTION
	Page 34 - DESCRIPTION
	Page 35 - DESCRIPTION
	Page 36 - DESCRIPTION
	Page 37 - DESCRIPTION
	Page 38 - DESCRIPTION
	Page 39 - DESCRIPTION
	Page 40 - DESCRIPTION
	Page 41 - DESCRIPTION
	Page 42 - DESCRIPTION
	Page 43 - DESCRIPTION
	Page 44 - DESCRIPTION
	Page 45 - DESCRIPTION
	Page 46 - DESCRIPTION
	Page 47 - DESCRIPTION
	Page 48 - DESCRIPTION
	Page 49 - DESCRIPTION
	Page 50 - DESCRIPTION
	Page 51 - DESCRIPTION
	Page 52 - DESCRIPTION
	Page 53 - DESCRIPTION
	Page 54 - DESCRIPTION
	Page 55 - DESCRIPTION
	Page 56 - DESCRIPTION
	Page 57 - DESCRIPTION
	Page 58 - DESCRIPTION
	Page 59 - DESCRIPTION
	Page 60 - DESCRIPTION
	Page 61 - DESCRIPTION
	Page 62 - DESCRIPTION
	Page 63 - DESCRIPTION
	Page 64 - DESCRIPTION
	Page 65 - DESCRIPTION
	Page 66 - DESCRIPTION
	Page 67 - DESCRIPTION
	Page 68 - DESCRIPTION
	Page 69 - DESCRIPTION
	Page 70 - DESCRIPTION
	Page 71 - DESCRIPTION
	Page 72 - DESCRIPTION
	Page 73 - DESCRIPTION
	Page 74 - DESCRIPTION
	Page 75 - DESCRIPTION
	Page 76 - DESCRIPTION
	Page 77 - DESCRIPTION
	Page 78 - DESCRIPTION
	Page 79 - DESCRIPTION
	Page 80 - DESCRIPTION
	Page 81 - DESCRIPTION
	Page 82 - DESCRIPTION
	Page 83 - DESCRIPTION
	Page 84 - DESCRIPTION
	Page 85 - DESCRIPTION
	Page 86 - DESCRIPTION
	Page 87 - DESCRIPTION
	Page 88 - DESCRIPTION
	Page 89 - DESCRIPTION
	Page 90 - DESCRIPTION
	Page 91 - DESCRIPTION
	Page 92 - CLAIMS
	Page 93 - CLAIMS
	Page 94 - CLAIMS
	Page 95 - CLAIMS
	Page 96 - CLAIMS
	Page 97 - CLAIMS
	Page 98 - CLAIMS
	Page 99 - CLAIMS
	Page 100 - DRAWINGS
	Page 101 - DRAWINGS
	Page 102 - DRAWINGS
	Page 103 - DRAWINGS
	Page 104 - DRAWINGS
	Page 105 - DRAWINGS
	Page 106 - DRAWINGS
	Page 107 - DRAWINGS
	Page 108 - DRAWINGS
	Page 109 - DRAWINGS
	Page 110 - DRAWINGS
	Page 111 - DRAWINGS
	Page 112 - DRAWINGS
	Page 113 - DRAWINGS
	Page 114 - DRAWINGS
	Page 115 - DRAWINGS
	Page 116 - DRAWINGS
	Page 117 - DRAWINGS
	Page 118 - DRAWINGS
	Page 119 - DRAWINGS

