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Some Biologically Important Amines

Amines are widely encountered in biological and pharmacological studies. Some
important examples are the 2-phenylethylamines, some vitamins, antihistamines,
tranquilizers, and neurotransmitters.

2-Phenylethylamines H OH
N N /‘k/NHR
/\=g R = CH;, Adrenaline
H;C ~# R =H, Noradrenaline
Amphetamme
(Benzidrine) NH,
NH
HO:O/\/ ? N Serotonin
Dopamine Marietta schwartz, P
no” & P H
Vitamins OH ’
OH
HO x I \/U\OH Nicotinic acid
I Pyridoxine ) (Niacin)
CH (Vitamin Bg) N
® L] 30 \
Antihistamines Chlorpheniramine I _N

N—7/ \ (an antihistamine)
4 S o X ACHs
N
Histamine | (IjH
I!I a1 P 3
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Tranquilizers These examples are both 1,4-benzodiazepine anxiolytics.

NHCH3
N+
Vallum o
(Dlazepam) ChlordlazepOdee

Marietta Schwartz, Fh.

Neurotransmitters

MNC SR
CCW mr} edu

Besides 2-phenylethylamines like noradrenaline, dopamine, and serotonin,
the simpler amine-family compound acetylcholine is a neurotransmitter, one
of great importance that acts at neuromuscular synapses.
Acetylcholine-

H;C CH; H;C CH;
O \ /+ rHO esterase . (9 + A
N ) N
P U ~CH, = Aon 10N
Acetylcholine Choline

An essential feature of this system is that the esterase can almost immediately
hydrolyze the neurotransmitter that has been received at the receptor site,
freeing it to receive a later nerve impulse.
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Structure-Reactivity Relationships

Medicinal chemists have long used structural features as a key to drug design.
The structural similarity between the amphetamines and the natural brain
hormones (like adrenaline, noradrenaline, and dopamine) is an example.

Serotonin Mimics

Another example of structure-reactivity relationships appears to be the
hallucinogenic effect of a number of compounds of the indole type.

HO NH, HO N(CHg3),
F | \ OVN\/
Serotonin N Lysergic acid
Psilocin ) diethyl amide
H | N (LSD)
system A hallucinogenic alkaloid “CH
obtained from the "sacred" 3
N mushrooms of Central America,
\\ y/ Psilocybe mexicana. \»
N  CH; N
y Harmala alkaloids H
First synthesized by Albert Hofmann
Found in plants in Peru, Ecuador, in 1938 at Sandoz Pharmaceutical Co.
Columbia and Brazil. Used asa Maristta Schwartz, Ph.D © 2008 while working on derivatives of the

hallucinogen by native indians. hallucinogenic ergot alkaloids .
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KN\/\

N Cl
Chlorphenamine — an antihistamine

S

Chlorpromazine (Thorazine™)— an antipsychotic,
used to treat schizophrenia

Amphetamine

H
mN\

Methamphetamine

MDMA (Ecstasy)

Amitryptiline - an antidepressant

Adrenaline (epinephrine)
OH H

4

HO N

CILg Codeine Marietta Schwartz, Ph.D ® 2008

HO

ocw.umb ., edu
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Marietta Schwartz, Ph. b 200

6 5 IZT 4
IN” | \>8 INT ls
2
\N TN | 2'\\N 6
3 H
purine pyrimidine
NH, O
N CH;
kﬁ: > LY b by
HQN §
ademne guanine cytosme uracﬂ thymme

Copyright © 2007 Pearson Prentice Hall, Inc.
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a porphyrin ring system

Porphyrin

“OOCCHQ(IIHZ (l.?HQCHZCOO“
H |
[ C C C
H.C. 77\ 2N~ "\
’ \c\/ ¢ ¢ >C—CH3
C—N ,JN—C
HC/ \Fef; \CH
N2 N,
H,C s ﬂl‘“ ll\l—“c\
C—C C—CH
H \\\\C /C-:;\\C /C%C / 3
oy, T om
3
NCH,

iron protoporphyrin IX
heme
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SUP  20.S — Pluse Tvamster

%g/wmm”éﬁoc M/MS
SN T = Ayl Ao BF armumonia
NHs + cHy, T —> CHy NH,  + (e, Ny
N+ (eny, B0
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C. @/mz ") QO/HOQ.X
D NAOH

1° amtde — 1° amuie

2° e > 2° vl
20 Amide =5 20 armue

CO 06 O+
RS
e = R-TSNW —> R,
H H [+
H@’ \L HzO

H+

H’
(L = { VL/\NH—’}
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4. Reoudkive fuvnation (Cha-13)

O Na&CN &Hg A
O@}/Lk I+ T CHzNH, A
(aaelayle (ammonia, NabH(OR), Gt
cetpne %2 7
K//”/‘\\f\ ~ / | ) / g
\ p
1MiNng - 0 )
%/(/Hg / NHy = ° e ‘
?\\ ‘ 0 O\NV\W —> 7 aann\d
ch ¥ 1O 2! aring => 2 arwk

oo "
&le):E
= :
o e v
C
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