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Abstract

Erinacine A (Hericium erinaceus) and psilocybin exhibit partially overlapping pharmacological profiles(pKi
5-HT = 6.3 and 7.2 respectively) in silico, but differ significantly in lipophilicity and the type of
neuroplasticity induced. Carvacrol(Sisti et al., 2021), a-bisabolol(Kim et al., 2025), and B-asarone(Dong et
al., 2014), which share serotonergic properties(Figure 1), also show potential as neurotrophic agents.

Furthermore, activation of 5-HT receptors leads to the upregulation of CREB and NF-kB/MAPK signaling
pathways, thereby inducing neurogenesis, also serotonergic structures are aimed at targeted induction of
BDNF in learning and memory areas CA1 and CA3 of the hippocampus (Jiang et al., 2016). This mechanism
has been demonstrated by several lipophilic agents, including antidepressants like captodiamine(Ring &
Regan, 2013) and neuroprotective terpenes such as carvacrol, a-bisabolol (Arunachalam et al., 2022), and -
asarone. The neurogenic potential of these compounds correlates with their affinity for 5-HT receptors

(Figure). Similarly, schisandrins(Li et al., 2019) (in silico pKi = 6.58) from Schisandra chinensis and
ginsenosides(Han et al., 2024) (in silico pKi = 6.4) from Panax ginseng have been extensively documented
as potent neuroprotective and neurotrophic agents.

Fast neuroplasticity (e.g., psilocybin(Golden et al., 2022), ketamine(Kopelman et al., 2023)) promotes

synaptogenesis but can duplicate pathological connections and increase neural noise. In contrast, slow
neuroplasticity—true neurogenesis and myelinogenesis—appears to be more beneficial for organic brain
damage, depression, Alzheimer's disease, and related conditions. The lipophilic and amphiphilic synthetic
terpenes and tryptophols presented in this study are designed for deep (intracellular) neurotrophic activity,
targeting 5-HT 1A receptors and potential allosteric sites. This is achieved through both deep regional
penetration averaged mimetics and the selectivity of some candidates with high 5-HT1A affinity, as
confirmed by in silico analysis (https://serotoninai.streamlit.app).

These structures exhibit varying levels of affinity (from moderate to high- pKi = 7.8), different gradations of
selectivity, high lipophilicity, and excellent bioavailability. Their deep penetration hypothetically ensures
sustained "slow neuroplasticity" and more comprehensive 5-HT modulation. Furthermore, this study presents
potential pharmacological analogs of hericenones: ultra-lipophilic lipophilic serotonin mimetics with
potential activity within myelin sheaths and axons. Finally, psilocybin has also been shown to extend
replicative lifespan by up to 50% through telomerase modulation and reduction of oxidative stress (Kato et
al., 2025).
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Reference compounds: Carvacrol — B-Asarone — a-Bisabolol - Hericenones - Erinacine A -
Psilocybin

pKi 5-HT1A; a-Bisabolol — 5.15, Carvacrol — 5.4, 3-Asarone — 5.4, Hericenones — 5.753, Erinacine
A —6.052, Psilocin —7.0

pKi 5-HT2A; B-Asarone — 5.2, Carvacrol — 5.236, Hericenones — 5.889, a-Bisabolol — 6.11,
Erinacine A —6.207, Psilocin — 7.2

pKi 5-HT2B; a-Bisabolol — 5.57, 3-Asarone — 5.78, Carvacrol — 5.794, Hericenones — 5.921,
Erinacine A — 6.264, Psilocin — 6.34

2. Rationale and Proposed Structures

Natural neurotrophic terpenes and terpenoids often exhibit their activity due to their ultra-high lipophilicity,
despite the spatial noise of random radicals and suboptimal pharmacophoric positions. Low receptor affinity,
low mimetic capacity, suboptimal bioavailability, limited physicochemical diversity, as well as inherent
difficulties in purification and production, are insurmountable obstacles to full-fledged pharmacological
practice. In this context, the search for and development of pharmacologically sound, bioavailable, and
amphiphilic agents with pronounced neurotrophic activity is a standard solution.

The development of dozens of original core compounds—characterized by specific pharmacokinetic
properties, in silico determined activity, strictly graded affinity within a bioavailable amphiphilic profile—
represents the path to realizing a full therapeutic spectrum. This spectrum ranges from averaged, pro-native
allosteric modulators (Nguyen et al., 2024) based on short pharmacological serotonin analogs to specialized,
highly selective, and high-affinity 5-HT1A agents(Casarotto et al., 2021), (Jiang et al., 2016), (Kato et al.,
2025).



https://doi.org/10.1038/s41514-025-00244-x
https://doi.org/10.1038/s41514-025-00244-x
https://journals.lww.com/nrronline/fulltext/2016/11090/serotonin_regulates_brain_derived_neurotrophic.32.aspx
https://doi.org/10.1016/j.cell.2021.01.034
https://doi.org/10.1016/j.crphys.2024.100125

Table

ZND=(0D\D=DV)D1D=7DD=DD=1D0D 0=D0001 10= 10= 10=00 ¢D=2D=D01D=C
D=D(2DD7D0)D=22=1202D | 2(0=2)2=2(DD0)D=1D0ID | D(D=232)2=2(D0)I=1D0DD0ID0II0D | =DI=1D0I2D0(1D=2I=DD=TD0DD0I)D | IND=1D(1DD1D)D=0
mm_l_ 1IN m 012=20=(0=2)DD=1D0DD
OdIN-SND v 6'v 'S 6°S 'S 'S
||ny (suomefora o) (suoneyora o) (suoneyora o) (suoneyora o) (suoneyora o) (suoneorA o)
_v_wc_Q_u_ SIX SOA SOA SOA SOA SIX
(2.V) vSdL qC'sy 69°LC 901, ST9v ¢6'9¢ 98°ce
dgaH C U 0 U U l
vdaH 4 € 9 = 14 T
(o1seq) eyd €5°¢C- 1v'v- eV 9°€- LLE- G9'/-
aboid [ é c0’¢ gT'¢c 9¢’¢ 68°C 174
sbojo €ee 86°¢- ¢0°S- LL°C 1¢v- 891~
dbojp ¢6'1 8.°¢C 8°¢C 991 88°¢C 88°C
(ea@MIN v e0c¢ 9¢'0¢¢ 6£°8G€E 6€0T1¢E 9¢°¢0¢ €298l
(821 H-G) Hd S6°S 89°G LS €99 [474S 9
(21H-G) 1yd g'q 12°S 1S 'S L'S €q
("T1LH-G) Md 19 vT'9 79 9 79 79
N v
5
o) S <
E . {
[&] o]
2 C/H 5oL N 0
) 2 § w
nla (@) O n.m.o (]
O ﬂ T
P LN TS :
m_np @) o o
Oz ‘\
O (@) (@] O Q N W
/ T
hwa [e]
T — om
o T
a = N S 3 s o
= 53] %3] 53] =3 23 M




STUNS Jugas 528 | 50  fese 243
13835 hE Ted Ll °538 8y g2
SRR S5S._ 5983 889 RTE0 g8 grd
O¥OLRS 50905 oOuLY SolL oGCWo 36d 800
OdIN-SND [AS) 9 7'a eV 9 [AS) 1S
.
(suomero1a ) (suomnejo1a Q) (suomeoia o) SUONE[OIA | (suome[ota ) | (suoneoia Q) (suomefo1a o)
a|ny pfsuidi SIX SIA SIA 0) SIA Sax SIA
SIX
(z2.v) vsdlL 90°TL 69°LC €9'qe 9781 66'€S 9%°6¢ ¢0'9¢
dagH 0 0 0 0 0 L C
VaH 9 € € 4 S [ T
(d1seq) exd 1€y~ L€ 6¢ V- LSV~ | LLE- SL'T- r'e-
aboio cee L9°C 89°C LTE 60°C €c’¢ 6€°C
sBo|o v1°G- | VA4 €6t vev- 88°¢- 9°¢- e8¢
dbo|o €0’¢ LS'T 6CC 6C'¢C 89°1T vee €c¢
(ed@)MIN [A XIS €€'8¢ec¢ 8¢'cec v 06T | SEV6C €C'8LT v L8T
(821H-G) ryd 99 LS 9°q €9°Sg LS LS v1'9
(¢1H-5) Hd GG 9 S'g 9'G s er's 'S
(*T1H-S) Hd 9 9 A €79 vT'9 <9 LT9
o]
A
O
e, o b
35
S o
> g T
= O~
7z Q, W DR
— T
@ o) 3
m L o\& N £
(@]
hnm Qo o|\ o)
@) 74 w 5 T
o} X2
~ o)
o) o @] \ =
o= < # F |
D~ © D 2 = S «a
) o S S o o o =)
— £ =3 3] 53] £ %3] 3]




~| ~|
G 2 S s
FEE Tl a ‘@ N > o
T T T 8 nwiaol <| 2 0
1 1 1 D o O <0 ~ i) = w
LB S8 e oS 2D8g F | =
_ -/ 2000¢g*TTo £ 2 =
Chemical Structure ool o o o 2 @
| 5 o
I
< A
0 N —
o o RenYBRB 3 T g5
\V/ © 9 N g >3
>
E014 I3 0C1CC10C
1=CC=CC=
/CH2 clcc=C
N A
Mmoot QNF 2| R f =
o IR TR S 823
/\/ LN | <t ;|| [ee} >~ © oM
. al \ — i~ C=CCC1=C(
E015 =) 0Cccoc2=C
e C=CC=C2)C
=CC=C1
CHs o 2
— =
nlmlo TN 8 I SIS
[{s) LN LN 0 . . A . < | C 2 v 8 .
. S|en| Y| en| o =3 LA |ccci=coc
EO16 o/\/o\/\ ~CHs R ik z ~ccocex
o oS =C(COCC2C
c2)c=C1
o i
o Mmi~|n| M e S 3 5
Ld L{') Lr') o A @ A N @ $ E m
5 | s Sr ~ =3 < |ccci=cc=
E017 o o o ; c(ocaccc
o C2)C=C1)0
O—<] =~ ciccl
\ o H D ?
o NN 2P K =
)| 2 2O R| AR | Cl g N
SV WLF SR ST SlS © <
~l oN = C1CC10C1=
E018 o : 8 Ccc(ocace2
)=CC(0C2C
C2)=C1
A o _
N w
o N~ (@)) oN 5
ol Nlels o Sa@ 42 s g
J =) Do @] Y wlo=2 <
>
E019 NH 8 ClCC10C1=
CC=CC2=C1
Hsc\ o C=CN2
o/\/ \/\o O\CH
3 o 0
< mno N2 R T b S
o SIEl3lsn 2 T8 n|gg| &2 <
RNl =N~ N 0 > 9 LN
=% ) f F 2 €OCCOCCo
E020 o CC1=CC(OC
~ )=C(0C2CC
o 2)C=C1
H3C = z
3 o < | < Mo W — D N 5
J A . — . ] .
ﬁ NP T S > <t |ccceeco
F021 cn NH > Ciecntas
3 S C1=CNC2=
H3C\ C1C=CC=C2
o
o ~ COC1=C(O0
o < E ~ w © I~ w é CZCCZ)C(=C
e o DS = 2|m o < 2 & oeeeor
SOPUSN SN EIFEE I R
1 o - »
E022 I <t ! >~ 5 C(0C)=C(0
U e C3CC3)C=C
2)=C1




SITINS 880, v 9 = 8887 53 °r% Sue
2158 5t I8 3 SEse 50 ik 5248
SRES it g% g 858359 87 889 8Te5
[SASRINS) 000 OO0 ~=20 OnmoOoou 000 000~ [SASReN]
OdIN-SNOD q'q 6'€ e 7'E q'q 1o % 8'S
(suoneora o) (suonefoia 0) | (suomejora o) | o' PSAVOTNquoperona ) (suoneyora o) (suoneora o)
a|ny psuidi S0k so% sox .:ouwms I S S9A S
(2.v) vSdl T4°€9 €C’6 €coc ¢6'9¢€ GCve 9%°81 9509
agH C 0 } 0 } 0 }
vdaH 1% T T 14 4 4 1%
(o1seq) exd eq'e VA 9¢ce- v'9- S0V 197 €8°¢-
abo|o 76'1 1442 801 LLY 61°¢C 8T'¢ veT
sbo|o LS°C L'y 16'v- 1G6°9- 8¢ YOV~ V-
dbo|o LV'T 89°¢C 9EYy 79 L6°T LC€E 891
(@MW qe'T6C vevLl cE91¢ 99001 cc'16l LCY0C ceLLe
(821H-G) Hd 19 8'G 8'G 8'G 9 LS 8'S
(V¢1H-G) hid v'S g'S g'S LS S 'S S
("TLH-G) Hd 79 79 S'9 S'9 S'9 9’9 99
O o
N z
(@] —
o
2 5 N
S o 5 o
2 L 3
a N
m S 5 _— N
o \ Q - o
5 5
v
: I
(@) O (@) (@)
/ \
O o C
nva 5 7 @ ma
(92 < LN © D~ (@] (@)]
(e (] (e (] oN (@] (]
(e} (@) o o (an) () (@)
=2 =2 =2 =2 =2 =4} [5a]




S3TINS Tppd SELR °838e 25 2898 greged
shEs 905l TEEY 298 sia8 523879
3385 13885 55509 8585 5858 53852,
OdIN-SND 'S € % 8 9'G 'S
ST P<dOOTIN
a|ny pisuidr] @:o_wwms 0) aouwms I @:o_wwms 0) @:omwms 0) ?ommmg 0) @:omwms 0)
(2.v) vsdl 8¥'59 9181 9LvY 69°LC 8€°GS 6208
agH € 0 0 0 0 0
vaH € 4 14 € 9 L
(o1seq) exd vee- 9GS~ rv- 0v- ge- €6'¢-
aboio LT LTV 6v°€ vI°€ 65°C S6°C
sBo|o v0°€- 9.L'G- s 85°¢C- 6€°€- €6°¢-
dbo|o 1°¢C GE'S 99°¢€ L6'C v8'1 9’
(e@)MN 1€°65C 6€16¢ LETIE 1€°9€C LY'89€ vy cov
(821H-G) Md 6'S 9 LS LS LS 8'S
(V21H-G) 1yd LS 9 €'g €q A z'S
(V*'1H-S) HMd S'9 S'9 g9 S'9 g9 259
(o]
\
_3 P
o o &
> T o o
(@] /I o
.W o Q O\A N T
B O 52l
S o o) w 5
m 5 o NW Q mv ot Ao
e
O b o o 0 o
O / A
Q
N g > A w %

E030| NH

E032

E033

E035




—~ —~ —~ P q)
S8R © = 0O 0
el o | A 0 ° o o
I T I a3 L 8 g8 « & = (1N
1 | | = o O o e —’ = |
| oW S|l ool = m < V4 ! =
— |z .z = OO0 ® I c =
_ Y X | X| = X a| & ) n
Chemical Structure e oo =3
w ~ o g CCOC1=CC(
| < | N B=| \C=C2\CCC\
N o — | N o < |in|c x g s N | o=acsc
© | © oY < i ™M >~ 9 M |cioco)=c(
< ! LN > 0C4CC4)C=
S C3)C2=0)=
CC=C10C1
E036 ccl
@
o =
[9p)] | ool N | - (@) .g
N NN o <4 N LS M =N R ©  |ecoci=ce
© | " AR T C[\\l > 9 M |=coc=cico
o g C2=C(0C)C
e =C(CC=C)C
E037 =C2)C=C1
<t o
M| X ag! x 5
Clin| o o e R g Nl = T 80 S| 9 |coccocco
© Ol N (‘Q > "%’ LN |CCCl1=CNC
! ! 2 2=C1C=CC=
E038 N > c2
@
o) =
N w N I 2
HsC o SYiE s I T g2 4
3V o S
0/\/ g o \ o ~ g
= COCCOC1=
C(0C2CC2)
E039 c=cc=C1
@
=
LN ™ o © S
o (0] =
N N N N © e3R8 N o g5 | o,
O NN KT | M LN > o CCOC1=CC
o o < ! ! LN 5 =cc=c10C
|/ |/ <) CCOCCOCC
0C1=CC=C
E040 |cH, CH, c=C10CC
il
i
LN =
S| =R | a =
o o <° Q- T S L g5 <
) ] 1 o N
<) C=CCC1=C
C=CC=C10
NS CCOCCOC1
=C(CC=C)C
E041 CH, =cc=C1
(e} (0] i
H3C/ \/\O/\/ © o o g
© o | NITS L I o« = ©
ol Y| S : =}
Ld LN L(') Te) ) . ) o oM | — m >a_‘.) = m
o | Qe <f = €OCCOCCO
\ N z c1=Cc=cc2
E042 NH = =C1C=CN2




~| ~| ()
S8 &) ) = @) 0
=l © | O 0l (7] ° x o wl
I T T A o 8 < Q< =
1 1 1 = o D O m ~ 2 T |
0| W W0 o100 = O =
Y Y| ¥ = X a ol ) n
Chemical Structure
B D ~ o) 5
LN | & (9] =
Clol o sl o Nin|e 9 ] LA |ccoci=cc
© D n| O | < 3] >~ S \C=C2\CC\C
< ! ! LN S (=C\C3=CC(
o 0CC)=C(0C
4CC4)C=C3)
C2=0)=CC=
E043 clociccl
—_ CCOC1=CC(
~ Z2 \C=C\C(=0)
D~ [eo] O 9 CC(=0)
O | NN L Q| N B — lnlal <@ R M |\c=ac2=C
CARRRTR R A - R —| =T | o |coco=c
<t ! ! D~ = 0C3CC3)C=
) 0 °© CHj S C2)=CC=C1
EO044| w.c = ocicct
@
i ™ © — o) s
.| LN ~— =
O— O | 0| © o~ <t © n 2 o0 |ccoci=Ccc
o 4 g | O | N = . 0 iz} A evvss
7 A ERIGIE IR NI - R =
/CcH o I I N > Eca)_c:(cz)
E045 3 e c=cioc
0
O
(9N [ N o
o o Ol o NN A FIN ~ | »Z LN
-~ \/\ /\/ . . . o™ . N N . st .
HsC o S| 5|16 Flalo e Sl ol 22 LA |coccocco
o SR LI R v
E046 S e 10
H,C
3 \O -
I~ =
w0 )
HaC oV N | n| o 2
£\ 230381283 el g 0
O © 8 N rm ! i = COC1=C(O
o c2cc2)c=c
~ C(\C=C\C)=
E047 C(1 )
(\O O/CH3 I~ >
[ee] o D~ =
o < | D~ oo} 5 COCCOCCO
HaC -~ ° NI Y oo —| R X~ 8 = B |cccizenc
o N © | Q| — || —| ™M E > = LN -cic=c©
F048 o] o™ i~ CCOCCOC)
NH Cc=C2
I
@
LN LN o) o g
.| LN =
o 0 ™ Rala T R| N Q| g E @
o/\/ ~ O/\/ e O Ao ﬂ' Sl sl e <t | < >a_‘.) E’ o
3el ! ! 3] > c=ccci=c
=) C=CC=C10
| ccoccoce
0C1=C(CC=
E049 (cH, C)C=CC=C1
H,;C
3% _
O 2
A I N T R [))] o
NI®R ||| oA L AR 8 ©  |coci=co
o O NN N | || < D~ > § o |c2ce)c=C
/ lap) i i o N c(C=C\C2=
o CC=C(0C3C
~ C3)C=C2)=C

E050

1




—~ ~ ~— ~—~ 2
|_5 é £‘ —_ ) NS O 0
Saln al 8 : o e ]
I T T Al 8 < Q< = =
1 1 | O O o ~ =~ |
O LWL T O ool < m m i =
|z Ololo| =& % = pd %)
. AR R A X o o O
Chemical Structure ool o o | 3
<{ o—] ‘2
m Tp) o] O i=
. | LN D~ =
5 N 2[R N[ T DT s | T
O || N a < | M| | 2 >*.§ ™M lecci=ce=
2 C(0C2CC2)
= C=C10cC1C
EO051 CHz c1
HZC\ ~~
w
0 =
O/\CHs ~ | SN Yam N = ccoci=¢(
o 5 o8| .| D < | | < 5 v = <t |oc)c=c(cc
©| | < TR R 8 ~ 2 €OC2=C(0
o C)C=c(CC=
e C)C=C2)C=
EO052 HaC” HaC C)1 )
OH
™
— =)
Mmin N o D = 3
OH NV o N RF| @ N Y gE A
O A R B 7
/ [\ g 0C1(CC1)C(
e C1=CC=CC2
=C1C=CN2)
EO53| NH c10)cCl
o™ e o g
P NVANS WL T R
o 0 o N T e o A 2 0C1CC10C
1=Ccc=CC=
E054 < c1
n < 0 D 5
oM n i m m =
/\/o CHz | IN g ﬁ cn Qe N lnlc g &= 2
© SN |Q || T ) -g cccecec(
< - =0)0CCOC
e 1=C(C=C(C
c2cc2)c=C
1)C1CC(=0)
EO055 J o C(=0)C1
CHj
NI I T I =S O 9% | 0
N Yo I I I I B e == - S Y|
© N || o A 2 ccoci=¢(
oY 2 0C2CC2)C=
~ CC(\C=C\C
E056/| 0)=(c1
4
— | M © g
NIESIS 2% T8 oo 828 o
SN o S g Rl = >-‘_go CCCl=CC=
CH, e\ : 3 C(C=C1)C(C
1cCClce
E057 = .
CH3 —
=
(ap) <t 9\ o 2
Rlnnig 8 oW oI g3 | @
. ‘_‘ . L]
A Uv S| w8 S| ) S F2 O force
CC=C)=CC=
E058 e clociccl

10




~ | ()]
<7879 o ) 5 O %
EFlElE|© alnln (2] ° x o wl
I T T A %Y s < S
o 71218 2 o |mi;m §~ 7 =
wiw w32 oo T < 5 AN
bt gl g oOlool s T T 2 2 =
488 & o 3 |5 @
Chemical Structure -
@
NN RV G NNl 8= o
o CH S|P IR |es| T || P N g &
e N N o > ceci=ce=
e c(cccee)
C=C10CCO
E059 CHj ccoc
(0]
/\/ o
o S D oo} D 5
o/ RITR T2 8 S S| 42 |«
o IO N N . .| . N s v 8 :  |CC(=0)CO
S B o N T | m ~ S LN Iccoccoct
™M g CC10C1=C
CH ) C=CC=C1)C
E060 O/ 3 1ccccl
I~ ;‘ n Njinl L N B C(COCC1=C
P LGN /A\ QX Clo | ok — Clsic %8 8% Nk oty
o o o O ANy M Q| = LN |ccocicc
) ! ! o™ 2 0C1=CC=C
EO061 > c=c1
HaC rCH3
| o lap} < — ©0 é
— .| &N o =
O NN BN R | C NS 85 o
T BT N I R e R ©| 7S <
o (@\] 1 1 — > _
€Coc1=¢(
2 0C2CC2)C=
CC(C=C\C)
E062 / \ =1
™
/O\/\ /\/O\/\ /\/O D — <t 5
H,C o o o M| N | N 2
3 © . LN LN <)) % o]
Q| " sl o N | - 5 < %‘ L~ |coccocco
© % — | | ® ) 2 ccoccoct
=CC=CC2=
E063 \ NH e C1C=CN2
CH, —
w w
o LN = CCC1=C(0C
© % E &~ : g = @ O linlel 3| 8o 2 I |coccocc
Sl NS ﬁf‘ o~ ™, O | == <t |=c(oc2ce2
~CHg 53} ! < L 0C2CCCC2)
E064 o o o o > c=c1
HO OH —
Z
—
T || ) X 2
N NIZ =N T Y 8E o) lecee
OH Sl RN~ 0 ©| >0 OC(C1=CcC=
\ f = = cc2=Cc1c=C
74 Y 2 N2)
e (C1(0)cC)
EO065| ‘NH C1(0)CCL
0
Ve NN I~ @ Nl | in| © N S
o) o) o — | ® L Qo Rlglo@ g 5 DN |c=ccci=c
Ld O | A g Lr] LD ("’) m Ts) Sl M |C=Cc=C10
Q | f A s ccocccoc
| | 2 COC1=CC=
= cc=c1cc=
EO066 |cH, CH, C
OO g
HsC o) ol ol o Sla|in — @ D =
0 D~ O n = i
H 4 JdE=3Na < <t L en |l v = :+  |coccocco
[CcR TN ToNNe)! < i len| ™ D~ >~ o < | Giece
& s ~ 2 =cc(ce2
CC2)=CC=C
E067 e 1c1CCl

11




~| |
NI ) o o) N
EEEITia nal @ < o 0l
s oo 2ooo g Tt 52 2 2
: Y | X | X X o
Chemical Structure o ola o = O
CH, CH, =
| < © © L g
.| N =
DI oS|I N2 NN N e D s o™ |c=ccci=c
o o O | O S| |f|l©| | < (<6} >~ 9 C=CC=C10
W/ ™M ! ! — > C1CC10C1=
=) cc=cc=C1
E068 = cc=c
> g
LN
D~ — [©))] S
N\ ° NI S| g5 | -
o ] | ©| oo ] . ] . ;M| . L = 3 -
e Bl < < I~ ] " |cccoci=c
©o % L5 \ Y 5 C=C(\C=C\C
O/\CH p 2=CC=C(0C
3 = 3CC3)C(0C
EO069 |H,c €)=C2)C=C1
0
O—CH;  CH b fop) S
3 sl A g | T B »=Z I~ |cccoci=c
A —H| D . . L ln|lc 4 o ® . S
LIRS B = < i (o R I~ L3 o |c=cac=ac
g N\ SO |m - , ~ 2 oc2=cc=c(
(¢} o S C=C2)C2CC
E070 S 2)C=C10C
< E o N~ ™ o 2 COCCOCCO
" C/O\/\O/\/O 0. o | BN R AR e D 3o S @) |c1=cc(cco
3 sl n | O o< M O| == oM |ccaccee?
© IS A A e 0 M S C2CC2)=CC
- =
EO071 HyC S =cic
<CH3
(0] [ee) ~ é
5 [58) Q| IR A g B~
Q D~ ©| || T || ¥ M = 0C2CC2)C=
o) ag} z CCOC=C\C2
) e =CC(0CC)=
€(0C3CC3)
EO072| n,c C=C2)=C1
3
1) @
CH3 HaC g
3 o o2 Tl B S| 2 .
S| NN <t LN = .o | . v S : |CC(=0)C(O
0 Nn | Dla| T ™ - > 'S LN |ccoccoct
<t ] 1 [ = _
O\/\O CC10C1=C
/\/ S C=CC=C1C(
c)=0)c1cc
E073 o c3:1)
CHj
@
B~ = S|~ ™ Ln 5
0 S8 Y3 QB Y n e gE | T cowr
P ) ) o S < |coccoc)c
o/\/ D~ nio(t|T o P < = =C(0C2(CC
5 o] <
N S Soccene
E074 0—CHs =C1
A
<o)
D )
o o NN D ; g g % 10\3 A= 28 L |ccci=ce-
D N S I N Vo [ I T o B g os 5 -9 ™M |cc=cioce
a0} g 0CCOC)C(C
S 1ccncice
E075 CHg ! )

12




—~| o~ ~ ()
<7 e o S|OS o 0
CEEBana g < € £ 0
1 1 1 e = D O o g a ~ = E. -
Lvv FEee = f2cs G | g S
— .| .= Olo|lo| =& TIT v c pzd n
SRR X o = O
ol ol a o I— 5
Chemical Structure
CHy
@
fe) CH (V] g N D on| M x 5
o 0/\/ \/\O/ 3 Nl R D < | @ Ni=| R ole ™M g ® A
~im N A Y| 5| ™ @ >~ 9 cce1=ce=
o hany 5 C(0C2(CC2)
w o C2(CC2)0C
23CC20CC3
)C=C10CC
E076| o 0Cccoc
~
w
| o | L lop) ) o)) w8 — |ccci=ce=
HO O O IR AR Ay R AR © 3 ) =
WAl ! ! I~ LA |ce=cioce
o) CHy | N g)) M| Mmn| < > E 0CCoc)C(C
£077 cH o 1CC1)CICC
3 = 10
m
==}
P Ve N e © g = NI @ LN S c(coccoc
N o o AR D S| N D] EE D aca
- NNl R A T S e ol »2° < osce=cn
l3p} g 0CCOoC1=C
C=CC2=C1C
E078 \_ = nt
A
<=}
{o) o =
o o Bleo TR YE Qg g5 | @ oo
\/\0/\/ \/\O o~ ToRTs) R (‘d ﬂl‘ C‘O‘ o o >~ o <t |1=Cc=CC=
A f A 5 C1)0CCOC(
i C1CC1)C1=
E079 = cc=cc=C1
~
[72]
OH O/\\ 3 D~ LN - 5
Y 3 ) COCCOCCO
< W RIN | g la D ¢ = LN |ci=Ccc=ce2
NN O | g | N m ™M [22) >~ 9 =C1C(=CN2
/ ] o) ' ! © 2 )C(0)
(C1Cc1)CIc
EO080 NH CHs ~ c1
@
L 2
— <o) o < 2
\H NERAR) ;‘; % < @ DN - g5 12 |coccocco
e S e e W > O — ||| M o ~e LN |ccoccoct
HaC 0 o Iaa) g =C2C(NC=C
2C2CC2)=C
EO081 = c=c1
A
To) fop) o) o i) c(cocci(c
Q Blo RaFIRR Q8 ¢ g5 | O oo
: N | © : ™ o) > 9 <t |=cc=cnoc
o{ /\/o\/\o > s Y ? I5p) i~ coc(c1cct
S )C1=CC=CC
E082 16) ~ =C1
~
[72]
OO A O <t LN s
o o ©| | o g BIIH S el 3| 28 L |ccoci=cc
D~ | N Y <F 2l o o} >~ 9 <t |=cc=cioc
S| 3| Y|ed| o =) 2
o F 5 €OCCOCCO
k = C(c1CC1)CL
=CC=CC=C
E083 CHj, 1
A g
Tp) c(coccoc
o [N < LN S Py
. . N 48R S s T 82 Y Geaa
N~ N O DN | N — | < <Ir o CYI) g >~ 9 <t occoc(cl
<t > cc1)c1=cc
E084 e =CC=C1

13




=L o o ~—~
— [N N 9 N — O wn
EEE T a 0 a 0 ° X o w
T IIQ %% S|/<gl 20| S 0
W W W ST oo = VD 532 ¢ =
:::goachIm:fﬁz =
. Y | X | X X al
Chemical Structure S| ola o — o
@
S o LN Rl 2ol @ AN 5
= C(CoCcsc(
NN | N D SN T N iglc N & L |cicencis
N PSS R e W Q| e ™M |ce=cc=cy
o} <t g 0CCOCI=C
=) c=cc=c10
EO085 W ciccl
© ’i-’/:')\ CC(C)C1=C
~ g 2C3=CC=C(
N L R~ R Nl g < |CIC@@H]
©ls N N < | 5 | @Y s ﬁ% < |Ceenc
©|m < o X 2 Clc@R(ce
< 2 1HC)0)0IC@
= Hl4[C@@H]
([C@H]
(C@@H]
(CO4)0)0)0
EA )C=0
Erinacine A (Positive Control)
H3C
o @
3 :
< | < g Cq\pl o[?D M|~ 38! g b= 00 |ccE)cl=C
BslS ol =g SR < |2c3=Cc=c(
Q|| ¥ | ™ 2 CIC@HI0)
, 3 [C@BC)CC
H3C = ~ [C@@]2(C)
EAA | CHzyy CC1)C=0

Erinacine A Aglycone (Positive Control)

3. Predicted Advantages

* Synthesis 1-4 steps from commercial precursors

* Superior blood-brain and intracellular barrier penetration (logP 1-5.)

* Elimination of 5-HT,B agonism - no valvulopathy risk

* Activity of MAPK and NF-kB, reduces inflammation and activates neurogenesis

* Sustained NGF/BDNF induction without hallucinogenic effects

* Adjustable elimination half-life via lipophilicity tuning

* Potential telomerase activation and geroprotective properties

* High expected metabolic stability and low toxicity
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4, Conclusion

The structures presented in this study demonstrate a broad spectrum of affinity for serotonin receptors, often
possess increased potential for penetration across the blood-brain barrier and biomembranes, are free of
molecular ballast, and provide a good starting point for precisely determining optimal toxicological and
pharmacokinetic properties in subsequent stages of research. The structures are synthesized in 1-4 steps
using clean, simple, and accessible pharmacological synthesis methods from readily available starting
materials, which is often crucial for lipophilic candidates, terpenes, and terpenoids.

The structures contain fine amine-affinity ligands, such as dienes and cyclopropane radicals, polyether
chains, and alcohol groups. Thus, not only the modulatory properties of the candidates but also their full
mimetic properties can be realized. Given their high affinity for serotonin receptors, some of the candidates
may exhibit the full spectrum of effects characteristic of potent serotonergic agents, ultralipophilic and
amphiphilic, deeply penetrating, potent 5-HT mimetics, hypothetically involved in all of the above-
mentioned neuroplastic and geroprotective scenarios.

The in silico analysis summarized in the table demonstrates high affinity values for 5-HT and CNS-MPO for
the most common pharmacological nuclei, such as indoles and polyether linkages. In contrast,
underrepresented diene radicals, cyclopropyl radicals, substituted allylbenzene-based nuclei, and alkylated
cinnamic alcohols have low CNS-MPO values. Given that the history of pharmacology is poor in lipophilic,
nitrogen-free, centrally active substances (e.g., fenpentadiol), the in silico data are based on heterochemical
compounds, and there are no reference standards for non-nitrogenous lipophilic substances other than natural
terpenes, terpenoids, and saponins, there is likely significant variability in the assessment of LogP, CNS-
MPO, active permeability, and some other parameters. Dynamic calculations of polyethyleneglycol behavior,
the high amphiphilicity of cyclopropane and the allyl radical, and the exotic nuclei and radicals of these
compounds are extremely challenging for in silico evaluation using existing databases and algorithms.
Furthermore, the ultra lipophilicity of candidates like hericenones can be interpreted as excessive
lipophilicity, but this may be a guarantee of accumulation in the myelin sheath, indicating that existing
algorithms are not designed for deep regional delivery. Thus, these structures represent a case of working in a
pharmacological blind spot, which introduces some inaccuracies, but also potentially offers great potential
for new classes of pharmacological agents and therapeutic approaches.

A wide range of pharmacological properties of structures can also be provided by a large number of
fundamentally different new nuclei, which facilitates the development of drugs of various therapeutic classes
and is an integral part of the development of drugs for complex pathologies.
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