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Mitchell et al. 2023

This is not specific to MDMA or Lykos/Resilient:

Transcend found the beta-keto analogue of MDMA improved PTSD in a Phase 2 trial
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FDA Approved treatments are inadequate

NNT to
Adherence prevent
Medicine Mechanism (6-mo)’ drinking?
Naltrexone J-opioid receptor 94.6% 20
(ReVia, Vivitrol, antagonist
Depade)
Disulfiram (Antabuse) ALDH2 and DBH 41.3% Not effective?
inhibitor
Acamprosate NMDA antagonist 44.7% 9to12
(Campral) and GABA-A PAM
o MDMA Psychedelic 98.1% 1.6
P=0.02 MDMA Historic .
(N =14) Controls entactoger"C

(=19 amphetamine

572-577. doi: 10.15288/jsad.2019.80.572; MDMA estimate is completion rate from Mitchell et al 2023 Nature Medicine, 29(10), pp.2473-
et al. 2019. Journal of Studies on Alcohol and Drugs, 80(5), pp.572-577.10.15288/jsad.2019.80.572. MDMA data from Sessa et al. 2022 J.
3“little evidence supports its effectiveness outside of supervised settings” in Poorman et al. 2024. American Family Physician, 109(1),
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Cardiovascular 5% have systolic > 180 mmHg; Creat g
10% have heart rate > 120 bpm reate a nNee

-~ for clinical
i 5% report anxiety; Dose-dependent monitoring,

Emotional feelings of drunkenness, sedation; costing $15k
Overwhelming emotions

v

Mood decreased several days later
in a subset of users

v

After-effects
Decrease
acceptability

Therapeutic effects often diminish o PEUEE

Loss of therapeutic effects — .
with repeated exposure

A minimally impairing MDMA-like treatment, administrable
outside clinical settings, would greatly help patient access.
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ur after controlled

5 mg S-MDMA (but not racemic or R MDMA)
scores at 24-72 hr after dosing (N = 24):

Placebo: 2.0+0.9 >*
125 mg S-MDMA: 84+1.7
125 mg R-MDMA: 43+1.2
250 mg R-MDMA: 44+1.2
125 mg MDMA: 48+1.3

0.0 25 5.0 7.5 10.0
Beck Depression Inventory (24-72 h)

milar to 250 mg racemic MDMA, this after-effect
S.

, Varghese N, Eckert A, Rudin D, Luethi D, Liechti ME. Acute effects of R-MDMA, S-MDMA, and
rticipants. Neuropsychopharmacology. 2024 Aug 23:1-0.



“My first experience with this drug
was indeed magical. ... | was a
person who had no secrets from
himself and one who could trust
others to be as honest with him as
he was with himself. ... But that is
usually lost after a few experiences
and, | do believe, is never recovered.
The stimulant properties are still
there, and the eye-twitch and tooth-
grinding are still there, and some of
the warmth and comfortable
interactions, but the magic is gone.”

— Alexander Shulgin (2002)

ed diminished effects
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40% of MDMA users (N = 600) reported changed effects

Have the effects of MDMA on you changed

since you first started using it?

Yes

Unsure

No

0.0% 10.0% 20.0% 30.0% 40.0%

(Baggott, unpublished)
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Hallucinogenic Amphetamine Selectively Bestroys=-Brain= Changes may recover with abstinence
Sevetenin=Nemve-Tormminals dOWN-regulates serotonin? (van de Blaak & Dumont 2022)

Abstract. (*)-3,4-Methylenedioxyamphetamine (MDA), an amphetamine analog 110
with hallucinogenic activity, produced selective long-lasting reductions in the level of — -
serotonin, the number of serotonin uptake sites, and the concentration of 5- 3 D105
hydroxyindoleacetic acid in rat brain. Morphological studies suggested that these 5 e O o
neurochemical deficits were due to serotonin nerve terminal degeneration. These a + 100 ®
results show that MDA has toxic activity for serotonin neurons in rats and raise the 7p) S o
question of whether exposure to MDA and related hallucinogenic amphetamines can % O P ‘
produce serotonin neurotoxicity in the human brain. — Yy

+ o 9

G. RICAURTE*, G. BrYAN (£)-3,4-Methylenedioxyamphetamine g 'E 35 o
L. STrAuss, L. SEIDEN (MDA) is a synthetic amphetamine de- o9
C. SCHUSTER rivative that produces a mixture of psy- -5‘ 8 Q0
Department of Pharmacological and chomotor stimulatory and hallucinogenic o QO
Physiological Sciences and Drug effects (7). This combination of psycho- % & 75 ‘.
Abuse Research Center, tropic actions may stem from MDA’s
Department of Psychiatry, 70
University Of Chicago, Pritzker *Present address: Department of Neurology, Stan- 0 500 1000 1500

. L ford University Medical School, Palo Alto, Califor-
School of Medicine, Illinois 60637 nia 94301.

SCIENCE. VOL. 229 Duration of Abstinence (days)
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Self-report Drug Effects (0-100)
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1.0
MDMA Plasma (umol/L) A Plasma (umol/L)

Does this later MDMA exposure have any therapeutic
value?
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Patients may prefer it: “I had a smoothened comedown
without the typical jagged’ burned out feelings. More
importantly, the ‘standard’ 3-day mild depression was

completely absent.”
¥ MDMA+SSRI
@ -4 MDMA
MDMA+SSRI 3 ® Placebo MDMA+SSRI
i
MDMA E MDMA
0
L
0 2 Time (hr) 4 6 0% Accuracy 80%
Baggott et al. in preparation
Rl at 3 hours after MDMA The SSRI protects against
es therapeutic response to next-day MDMA-induced
in humans (N = 13) cognitive impairment in humans
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1993+ 2017
Dioxole substitutions Reconsider enantiomers?
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ntactogen that was longer-lasting and less stimulating than

ibing cocktails for creating MDMA experience, one of which
all amount of a tryptamine psychedelic.
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Representative comparisons
from respondents

-
“They both have enabled me to face traumas in the past | hadn't
previously admitted to myself had even happened. Likewise, both of
them greatly facilitate opening up to others and them, being
comfortable, opening up to you.”
cc
“MDMA is more energetic and gives a stronger
body-high, but has a lot more issues with concentrating and you're more
scatterbrained. 5-MAPB has a smoother comedown but a more abrupt
come up, and the ‘hangover’ is much milder.”

Y-

“5-MAPB is less energetic, and more long-lasting than MDMA. The
comedown of 5-MAPB is also way lighter.”

going anonymous web-based survey.



similar emotional
ing than MDMA

Social anxiety H-8H
Self-compassion HasH

Much less than Normal
Normal

® 5-MAPB A MDMA

Positive emotions: 5-MAPB produces less positive activation than MDMA

Awe, wonder, or amazement

Interested, alert, or curious

Love, closeness, or trust

Hopeful, optimistic, or encouraged
Grateful, appreciative, or thankful

Joyful, glad, or happy

Serene, content, or peaceful
Sympathetic, concerned, compassionate

0.0 2.5 5.0
b-based survey. ® 5MAPB A MDMA

o
Proud, confident, or self assured —eo—
H—eo—

Decreased social anxiety and increased self-compassion: 5-MAPB and MDMA do not differ

Much more

than Normal

A
]
we
—o—| A
o A
oA
o+
oA
oA
7.5

J

-p <0.05

~ N.S.
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L} - L] . T - 1

-10 -8 -6
log [dose] M

MDMA 155.2 +22.7
S-MDMA 142+ 4

R-MDMA 3700 + 100
S-5-MAPB 17.1+1.5
R-5-MAPB 191.6 + 30.4

ers are potent

R-5-MAPB
1001 A
$ 754
©
[
© 50
(14
<o | o DAT
° 25 = NET
0- -+ SERT
10 -8 -6 -4
logM
NET SERT
116.5+13.2 94.3+13.6
136+ 9 74 + 3
560 + 40 340 + 20
22.4+3.8 13.0+1.2
60.0+9.0 29.3+3.7

S-5-MAPB
100-
$ 75-
[y}
Q
© 50
(14
Q\o i o DAT
25 = NET
0- -+ SERT
10 -8 -6 -4
logM
DAT vs. NET DAT vs. SERT
ratio ratio
0.75 0.61
0.96 0.52
0.15 0.09
1.3 0.76
0.31 0.15
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enables efficient confirmation of MDMA-like psychoactivity

Training Phase Test Phase
* MDMA - GRP 2 (N=8) Note the high
Q [T IR,
. @ 1001 - Perce -2.0 sensitivity:
Drug Vehicle Test Y §- o et 2 EDS50s are
. . @ g R typically very
ﬂ ﬂ 4 15 Q close to human
5 & 2 EDS0s with no
> a need for
< 0 B interspecies
< 40 o .
s = dose conversion.
Sprague-Dawley rats are trained to discriminate 1.5 mg/kg IP MDMA from Vehicle under a fixed-ratio 20 (=) g
schedule of food reinforcement. In each training session, either training drug or vehicle is given and only E 204 05 8
presses of the lever associated with the session’s drug or vehicle are rewarded. During test sessions, a S =]
novel compound is administered, and both levers are rewarded. Percent responding on each lever and o o
; o & o L0.0
response rate are recorded and dose-response curves can be generated. By convention, 80% or greater a

drug appropriate responding is interpreted as ‘generalization’, indicating similarity between the training and Veh 043 038 075 1.5

test drug. Rodents can discriminate MDMA effects at doses/concentrations that are comparable to those Dose (mg/kg)
producing therapeutic effects in humans (roughly 0.7 to 1.5 mg/kg). Further details can be found in Baker
(2018).

roughs and Candace Johnson in Lisa Baker's lab at Western Michigan University
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iting release of DA (dopamine)
d NE (norepinephrine) minimizes
mulant-like abuse liability and
ardiovascular effects, potentially
oiding the need for safety
onitoring

not cause long-term
to mood AEs

Measurement of
Serotonin (5-HT)
in the rat
Prefrontal Cortex
at two weeks after
repeated high
dose exposure

0.05 0.10 0.15
5-HT (ng/ml, PFC)

releaser:
~  Emax
,}—
v 50%

yroved selectivity and profile over MDMA

TACTE33 has fewer off-target

interactions than MDMA

MDMA

5-HT2A (ecs0)
5-HT2B (Ec50)
5-HT2C (Ec50)
a2A (ki)

a2B (i)

a2C (ki)

D2 (ki)

H1 (ki)

M3 (ki)

M4 (i)

TACT833
>30,000 nM
>30,000 nM
>30,000 nM
>30,000 nM
>30,000 nM
>30,000 nM
>30,000 nM
>30,000 nM
>30,000 nM
>30,000 nM

No hERG interactions seen with TACT833 in
agonist/antagonist screening or in patch clamp

studies
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TACT833 Comparison
200- 3000
150- —
> - B 2000-
£ =
'E, 100 %
=< 2 1000
¢ Q¢ L) <
Q%‘Q"un) v"o 9 b 8
0- 0-
R T 1111 T T T T
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0o 1 3 10

Time (min) Time (min) Dose (mg/kg)
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Baseline Basellne Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 15
Day 1 Day 2
SPT = Sucrose preference test EPM = Elevated plus maze

LDB = Light-dark box HPLC = High-pressure liquid chromatography

5.0x3

— Human 1.6 mrkg PO == Rat 5.0 mgikg P x3

Expected Plasma Concentrations Expected Plasma Concentrations

— Human 1.6 mykg PO == Rat 2.5 mgikg 1P x3

Human: Cmax 257 ngfmlL, AUC 3071 h*ng/mL
~ Ratestimate: Cmax 240 ng/mL, AUC 920 h™ngfmL

Rat estimate: Cmax 523 ng/mL, AUC 920 h*ng/mL

entration (ng/mL)
-
entration (ng/mL)

MDMA Conc:
MDMA Conc

al models of NG CENERAL HOSPITAL
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>
w

[=2]
g O
T

_ 60- i+ N 40+ Iy 5
= v * 5 v * I
o < 304 o )
g 407 Y oo 3 v ﬂ > 4000
(o] Q =
(&} o i
c <= 204 8
["1]
8 20 2 § 2000
© £ 10+ 2
5 1T} ]
° 5
0- 0- 2 0
Female Male Female Male Female Male
0 Female - Saline A Female - 2.5 mg/kg MDMA v Female - 5 mg/kg MDMA
0 Male - Saline A Male - 2.5 mg/kg MDMA v Male - 5 mg/kg MDMA

One day after treatment, MDMA decreased locomotion and increases anxiety-
like behavior in the open field test (OFT) compared to control. (A) Duration in
center square of the arena. (B) Number of center square entries. (C) Distance
traveled. * = p < 0.05. ** = p < 0.01. Error bars represent standard error of the
mean (SEM).

Not shown: One day after exposure, MDMA decreased locomotion but did not
affect anxiety-like behavior in the elevated plus maze (EPM) compared to
control. MDMA also did not affect sucrose preference in the five days post-dose.
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Comedown Afterglow

Mean = 51.0, Med = 50

Mean = 48.5, Med = 50

Binned 80-100
distribution of
responsesona 4079

0-100 scale e
(0 ="Not at all,
100 = ‘Very 20-39

strongly’)

15

20 25 0 5 10 15 20 25

Percentage of respondents in endorsement bracket

ood, or very tired/fatigued,’ and “Afterglow” effects - feeling peaceful, content, happy, or “cleansed”. Figure modified from
ns of long-term costs and benefits of MDMA use: Findings from a large online sample. Drugs: Education, Prevention and



MASSACHUSETTS
GENERAL HOSPITAL

9

PSYCHIATRY ACADEMY

ank you

att@tactogen.com




	Slide 1: Progress in Novel Entactogens as Therapeutics
	Slide 2
	Slide 3
	Slide 4: Midomafetamine (MDMA) resembles stimulants and psychedelics but also does something new
	Slide 5: MDMA is a promising therapeutic
	Slide 6: MDMA beat standard-of-care pharmaco- therapy for Alcohol Use Disorder (AUD)
	Slide 7: MDMA has known issues that will limit its market
	Slide 8
	Slide 9
	Slide 10: NIDA-funded MDMA research in the 80s and 90s focused on the risks of long-term serotonergic changes after nonmedical use 
	Slide 11: MDMA has brief acute emotional effects and a longer plasma half-life
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16: 5-MAPB as a promising starting point
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23: TACT833 has improved selectivity and profile over MDMA
	Slide 24: TACT833 limits dopamine release, minimizing the stimulant-like effects seen with MDMA
	Slide 25
	Slide 26
	Slide 27: Thank you

