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Background HO 89

What qualifies as hallucinogenic? O"P:O
1- Single effective dose NMe, MeO NHMe
2- Produce noticeable changes in thought, mood, and perception without memory loss \ N ® 2
3- Produce neither narcosis nor excessive stimulation MeO
4- Produce no severe autonomic side effects N OMe H
5- Are non-addictive Dimethyltryptamine (DMT) Mescaline Psilocybin

Hollister, L.E. Chemical Psychoses, Charles C. Thomas, Springfield, IL, 1968.
"Naturally occurring hallucinogenic drugs played a significant role in the development of

philosophy and religious thought in many earlier cultures... How many Neolithic hunters,
one might wonder, eking out an existence in the wild, were likely to sit before the fire at
night contemplating the nature of man and the meaning of life?"

"We have reason to believe
you are carrying certain
substances of a hallucino-
genic nature.”

Unlike other psychoactive drugs,

like stimulants and opioids [see
Morphinans, DJJ], these drugs do
not merely amplify familiar states

of mind, but rather induce experien-
ces that are qualitatively different
from those of ordinary consciousness

Nichols, D.E. Pharmacology & Therapeutics 2004, 101, 131-181.

Psilocybin ("magic" mushrooms), mescaline (peyote cactus), and dimethyltryptamine

-trance (various sources) have been used medicinally and spiritually since before recorded history.
-meditation The discovery of LSD by Albert Hofmann in 1943 (and likely the popularity of hallucinogens
-dreams in the ensuing decades) sparked research into the usefulness of these compounds.
-insanity

-religious ecstasy

-near—death experiences Q
-Project MKULTRA EtoN NMe "l consider LSD to be a powerful
-Problem solving/creativity N H unspecified amplifier or catalyst of
Typically broken into three categories: psychedelics, dissociatives, and deliriants -Psychotomimetic biochemical and physiological
-Adjunct to therapy processes in the brain." Grof, S.
Psychedelics alter cognition & perception, and typically fall into three classes: -Terminal illness A\ Observations from LSD Research
tryptamines, phenethylamines, and lysergamides -Alcoholism N 1975, New York: Viking Press.
Dissociatives distort perception and produce feelings of detachment from environment -Antipsychotic drugs H

Lysergic Acid
Diethylamide (LSD)

and self.
Deliriants induce (you guessed it) delirium, as opposed to the more lucid states of the
other two classes.

Psychedelics _Ph
Often referred to as seratonergic or classical hallucinogens o : Qo @
Generally defined by action as an agonist (full or partial) at 5-HT,, receptors Y\NJg/'Y',\? NMe
The 5-HT receptors are GPCRs (save one) that act as a receptor for the neurotrans- N >~0 H H
mitter seratonin (or 5—HydroxyTryptamine). There are different effects associated ’ OH A
with each one, but in general, they regulate cell levels of cAMP (cyclic Adenosine
MonoPhosphate) A\
HO NH; HO _NH, . N
N\ :@A ergotamine
N HO

H. .
seratonin dopamine
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n ; N=
Me OH N N— BuLi, ZnCl,, Cul‘ l\f A . )
BF3-OFEt, "\o \ / 'o Ph(HZC)(STH\O
Me . * —>(440/) o)
Me ‘OH HO CsH1s ° Cl
verbenol olivetol

CsH1q

Mechoulam, R.; Braun, P.: Gaoni, Y. J. Am. Chem. Soc. 1967, 89, 4552. Boger, D.L; Cravatt, B.F. et. al. J. Med. Chem. 2005, 48, 1849.

-Synthetic THC is used to treat nausea and vomiting brought on by chemotherapy, as well
as an appetite stimulant
-CBD is generally believed to have a wider scope of medical applications, and is "less

Van Gaal, L.F.; Rissanen, M.; Scheen, A.J.;
Ziegler, O.; Rdssner, S. Lancet 2005, 365, 1389.

I
mind-altering" : (0]
: = — OH
: CsH1q N/\/
Me.  CO,Et : o
| ! Fatty Acid Amide Hydrolase (FAAH)
0O 0 con I '\ 5
tOH, A N '
CO,E > C ol : o
NHNH, ' /:\/;/WL
Cl /@ : CsH1q OH
cl cl f :
E The a-ketoheterocycle shown above was found to have a 4.7 nM K; vs FAAH, and was
found to produce analgesia in "multiple nociceptive models"
CB1 antagonist Rimonabant 0 '
was explored as an obesity Me :
treatment and appetite NH :
suppressant. "One European /R N .
clinical study... found that a 1. NaOH N'N Q :
daily dose of 20 mg coupled > Cl :
with a reduced calorie diet 2. SOCl, Cl
led to an average sustained 3. EtsN, ;
weight loss of 7 kg vs. an -NH, !
average sustained weight N Cl
loss of 2 kg in the placebo ) '
group, treated with diet :
alone." Since, rimonabant Seltzman, H.H.; Carroll, F.l.; Burgess, J.P,; '
has been removed from the Wyrick, C.D.; Burch, D.F. J. Chem. Soc., .
market due to risk of severe Chem. Comm. 1995, 24, 1549. :
depression and suicidal '
thoughts.
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Misc.: Psychotic antimalarial

(MeO),HC Me

Ding, J.; Hall, D.G. Angew. Chem. Int. Ed. 2013, 52, 8069.

Scheerer, J.R.; Lawrence, J.F.; Wang, G.C.; Evans, D.A. J. Am. Chem. Soc. 2007, 129, 8968. T

Deliriants

1
E Mefloquine
' (Lariam, racemic)
1. MNBA, DMAP BOMO,, : on '
> : Pd(OAc),, HBPin 1. Crabtree's cat., Hy

%. TDBI\'/?IE ' _ (+) or (-)-TANIAPHOS (2. DMP, 3. NaBHy, CeCls)

(85%) \ then CHO 2(4). HCI, MeOH
: Boc
: | Ir

TBAF, E ZSNENCF,
-5708C Cto (990/0) E CF3

: HO, HO
: " N N
! H H

1. NaH, Comin's : N N

2. Pd(OAc),, dppf, ' z -
(Et3Si)|24 PP BOMO,,, : N™ "CFs N~ >CF;
< 5 CF3 CF3
3. L-selectride (+)-erythro (-)-erythro (-)-threo
(64%) : 14.5 nM 12.9 nM 82.7 nM

Me

Deliriants induce delirium, and generally refer to anticholinergic drugs, which block the
neurotransmitter acetylcholine in both the CNS and PNS. Some examples include
uncured tobacco (in high enough doses), the tropane alkaloids found in Mandrake &
Jimson Weed, and OTC drugs like benadryl and dramamine.

Me CsHaq
N A%-tetrahydrocannabinol Cannabidiol
MeHN @)
S
B \/\r | ~OH o)
| LI~ N OH
Z fluoxetine 8 O — — O~|:
dramamine 0 — — CsHuq OH
atropine

O/\/ N Mez E
2-arachidonoylglycerol

anandamide
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Dissociatives- KOR agonists

R

\

N
H

R= OMe Ibogaine
R=H Ibogamine

corroborate
1. BnCIl, MeOH B
o 2. NaBHy,, n
Na,COj3(aq) N
A NH, y
| P 3. hydroquinone, H2N
N MVK, (13.4%) O O
(0]
p-TsOH,
AcOH, A N
\
1.5h, then Zn, N
1.5h, A (65%) HO
AcO
0]
\ 1. LiAlH,, THF,
N Me 30 °C, 1h (83%)
E——
N OH 2. DCC, DMSO,
OH

NH

-Nonselective- 5HT, KOR, D,

M, A, N

-Used to treat fatigue, hunger,

and thirst

-opiate addicts reported they
lost the desire to use

-studies in cocaine self-

administrating rats

TFA, 18h (66%)

Me

Me

1. NaBHy,,
MeOH (80%)
 —
2. KOH, NaOCl
MeOH (53%)

1. 6N HySOy,
A, 16h

2. Ac,0, pyr.
44h, RT
(93%)

1. HCI, MeOH,

-—

2. O

Cl

Bn

HN

O

' MeOZCl) 9]

Bn

Y

N

AcO

Me

Me
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1. NaOMe, MeOH,
A, 1h (93%) N\ N
2. Zn, AOH, A, 1h N
(59%) 0P Me
H,NNH, N\ N Ibogamine (26%)
> epi- Ibogamine (33%)
16h, RT; N
KOH, A, 3h Et

Bichi, G.; Coffen, D.L.; Kocsis, K.; Sonnet, P.E.; Ziegler, F.E. J. Am.
Chem. Soc. 1966, 88, 3099.

-Salvia divinorum
-religious sacrament
-analgesia & addiction

treatment
0
@
Me
|z TBSO
OTES 1. "BuLi, MgBr
.\ 2 BOMO,
BOMO,, _CHO 2. TBSOTf
Me OTBS 3. PPTS
X\ C0Me 4. LiOH
CH(OMe), (65%)
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Seratonin Releasers Bu Ph
MeAl N o ”
NO, ) then o, 0.©0 CI)
0 NHMe | r NN
-Empathogen Ar g A | |
<O -Neither a psychedelic nor a stimulant | u 4 X
3.4-methylenedioxymethamphetamine -Empathy, love, and closeness to others <6 210 °C, 1h, then 2nd eq. of MAD SNy
(82-86%, 25-29:1 dr) M

pilot study investigating the efficacy of

I
(MDMA) :
: ¢ (3:2dr) % O
"In a double-blind placebo controlled !
MDMA in the treatment of PTSD, 20

individuals diagnosed with PTSD took Ph(géoA/o’)Zh
part in 2 drug administration sessions
and 11 psychotherapy sessions. The
MDMA group showed 83% clinical OH Owri-O_wOR
response to treatment compared to A(\O H H N ‘
25% in the placebo control group at two N Ra-Ni, MeOH,
month follow-up.” 0 20 atm H,, 36h o) Ar
MeO Mesembrine is found in the herb (74%, 99% ee, O
MeO kanna, used by South African hunter- ' 91% recovery xa) (recrystallization-
gatherers as a mood-altering, : MeO single diast., 66% from
empathogenic substance. It is OMe nitro)
E generally believed to be a selective '
seratonin reuptake inhibitor. Kanna ' Denmark, S.E.; Marcin, L.R. J. Org. Chem. 1997, 62, 1675.
N has been used to decrease anxiety iy LT Pttt
Me and treat depression. Dissociatives
Mesembrine

Dissociatives produce a feeling of detachment from the environment and self. They block

EtMgBr (2.2 eq) signals to the conscious mind from other parts of the brain, and often cause sensory

) o :
Ti(O'Pr)4 (0.1 eq) Br NBS, CCl, deprivation. Some may induce euphoria, and they are generally associated with depressant
/\)I\ _ \/ _ 1 effects. Two classes are NMDA (N-methyl-D-aspartate) antagonists and k-opioid receptor
Et,0 (82%, 2 steps) agonists.
! Cl Cl
1. : AN Cl O_MQBF MeNHz,
% 2.Nal, i ] = 5 — A,
acetone, + N\ _~ Bry H,0 M HN
OH OH | A 24n ! CN o B ? NMS °
TSOH PhH, (89%) ketaminé
0 L]
NO, , (64%) : OMe
| : 0
Ar | 1. Zn; CuCN-2LiCl; N EtHN
D ld S 0
0”0 AN m ; S MeN
PhSeBr : -~ tiletamine
3:2d :
(3:2.dr) 2. Hy0,/H,0 (72%) : phencyclidine (PCP) dextromethorphan
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. . i+ General Tryptamine Synthesis
Syntheses of Lysergic Acid ! e y o 9
RN, (COCle NR LiAIH, A NR;
' T B — 2 — I
N2 g NHBz NHBz 5 ZN RN N Ry L
., s 1 .
CoH 2 S COZ 1.Ac,0,a O : \ A H
\ 2 BzCl 5 AICI N H ! "Obsessive thoughts would be
N (58%) (éO% gole . ) worse for 1 hour followed by total
H diast ) N ' Triptans are used as remission for 4-5 hours" in an
' Bz : migraine treatments (not OCD patient using psilocybin.
E preventative) first Leonard & Rapoport Am. J.
\)L ;  introducedinthe 1990s  psychiatry 1987, 144, 1239.
Br '
CO,Et ! NMe
Zn, THF p R N MeHNOZS—Q—NHNHZ
: N
: H +
: R= SO,NHMe :>
o= : = CH,SO,NHMe \l/\/\NMe2
o™ 3. Et;0BF4; H,0 1. Mel, NaH ; N e
H ———— s : Y=/
X 0 2. HBr, DCM : N
| (44%, 3 steps) . Abr, :
<N i General Phenethylamine Synthesis
- CHO R._NO2 X NO2 LiAIH,4 N NH,
Rebek, J.; Tai, D.F.; Shue, Y.-K. J. Am. Chem. Soc. 1984, 106, 1813 ' R —> R+ —> R4
____________________________________________________________________________________ 4 = = R' Z R'
EtO,C EtO,C :
X 1. KH, "BuLi, N 1. NaBH, | ON :
B(OBU)- (88% y o > . "Mescaline... produces symptoms
A ( )3 (88%) CO,Et CaCl, (85%) CHO | almost identical with schizophrenia."
+ Osmond & Smythies J. Ment. Sci.
H' NayCOj3 (aq) N N
EtOH (91%) H Ho
EN NaOH, ;
| MeOH, '
s (91%) : H
Cl HO,C E1O.C EtzN\n/N' NMe Lisuride, an antiparkinson
NMe 2 N : 0 ~ agent available in several EU
1. NaBH,, TFA I oH countries and China is
ﬁ 2. Mel, DCM = . nonhallucinogenic in humans. It
< : \\ is also used to treat migraines
O N 3.NaBH,, MeOH N \/ inlow doses.
H 4. NaOH, EtOH N : H
H o

Hendrickson, J.B.; Wang, J. Org. Lett. 2004, 6, 3.
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Syntheses of Lysergic Acid ! MeOzC
: NMe
Br : H
0 O © : H NalNHz, NHy.
CO,H soc:|2, 30 m; N@ Brs !
H : 15%
A|C|3, CSQ, , ACOH OA 1h !
1h, (77%) N (69%) :
Julia, M; LeGofﬁc, F.; Igolen, J.; Baillarge, M.
— : Tet. Lett. 1969, 20, 1569.
1
O O PhH, e ittt et ettt et ettt ettt bt
A, 21h, !
NHM (©4%) “
e ! OH
: 1. CBry, PPh3 Nitroethylene (24%)
: 2. PBus (97%) COMe OR. COMe o,
HO o) : N X > AN
M 1. Ac0,RT, "M 1. enHel37°c, © 7L\NMe i N, 3 NaH. DMSO 1. CH,0 (aq),
X 0 X 0 . (62%) MeNH,, AcOH A N
5m, (76%) 5d, (77%) o H . Ts |
He—— H 4— ! N 2. MeNO,, DMAD ~N
2. NaBH,, 2. NaOMe, EtOH, H o oHC Ts (48%) Ts
MeOH/H,0 -10 °C, 10m, !
N (79%) N (69%) N CO,Me NaOMe, MeOH:;
Bz ! TiCls, NH4OAc,
1. SOCl, 3. H.S0 : H,NOMe, MeOH/H,0
2.NaCN, | o 729%4 : (64%)
HeN | MeOH, 100 °C, ;
o, ]
(5a%) | 240 (53%) !
' HO,C - MeO,C “
MeO,C HO,C H 1. MeOSO,F trichloro-
2 NM& 2 NMS : AI/Hg THF/|2-|20 benzene COMe N+ OMe
! /
X KOH, A, 30m:; X : A
i > : \ 2. 0.5N KOH, \ 200 °C, (67%)
A HNaHZAsO4, Ra-Ni, A 5 EtOH/H,0 A
I A, 20h, (30%) ; N (33%)
Z N N ' N
H : Ts




