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aniline
phenylamine
aminobenzene

I CH3
\N/

N-methylaniline

N-cyclohexyl-N-methylamine /V-methylphenylamine

H3C\N/CH3

N,N-dimethylaniline
N,N-dimethylphenylamine
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donor acceptor acceptor  donor acceptor
Systematic Name ACommon Name ‘Structure 'Boiling Point (°C)
Ammonia NH; —33.4
Methanamine Methylamine CH;NH, —6.3
N-Methylmethanamine Dimethylamine (CHj;),NH 7.4
N,N-Dimethylmethanamine Trimethylamine (CH;);N 2.9
Ethanamine Ethylamine CH;CH,NH, 16.6
Propanamine Propylamine CH;CH,CH,NH, 48.7
Butanamine Butylamme CH3CH2CH2CH2NH2 77.8
Hydrogen bonding
Hydrogen bonding
~

RAr

L

,:)
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amine boiling
type formula point (°C)
" CH,;(CH,),NH, 48
2° CH4;CH,NHCH, 37
3° (CH,)3N 3

N
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Morphine Acetic anhydride Heroin (diacetylmorphine)
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NH, CHs
1° Amine = Sgnldu alkyl-amine (Hljﬁda HoN.__CHg ch)\NHz
AU N 1SgNOUHLYLDAAA) ethylamine cyclohexylamine  iso-propylamine
= 1S9NTDIYHSDIVUHRIURANNT (ethyl + amine)
RulDucdoagldu alkane da
-e uadliu —amine
. HaC
2°Amine . , e N CH
= S:yvUdURYUnunnwusla |
LQ8DAUQDY di- (2 a) HSE) ethylmethy"l'amme
tri- (3 Hy) ﬂSfunUHuunun
chonAu 1SgNMIUADDNUS CHs
= MSSeNGaUUULTUS:UUDS ( HSC\/\N/\CH
3°Amine I\!—muoaauawununnm_aaq HaC__N-_CHs C|IH
:H.:%;m:él;u (N-alkyl) 1au triethylamine ethylmethylpropyfl),amine
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T ramine | 2°Amine | 3°Amine
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ANaVNY loU (-amine)
GolZen alkyl-amine N-alkyl-amine  N,N-dialkyl-amine
anﬂo/Huunun LKUdU alkane
TWAY/HYUNUA tKbauAUBAU
MaanslgRaNDRWOABUDU (59N NH, W0uRYuNUN31 amino
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. = 1°’amine
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Br CH,CH,ENH, | RAaN lASvasivHanuHy —C=0 AD

7 6 5 a4 31  te----- 7C (C-Q) : heptane

CH3‘CH‘|CH‘CH2‘CH‘CH3 HYUNUA CH,- 2 K= C3, C5
CH, Kyunun -Br 1 RYtM:=A C6
HLjiNuAn

{awu 6-bromo-3,5-dimethyl
RUWOABU —NH, A C1
6-bromo-3,5-dimethylheptanamine avnmeady amine
6-bromo-3,5-dimethylheptan-1-mine heptane + amine = heptanamine



#1°amine
NH,
H5C H5C )\
" NH, N ™ HyC™ Y CH,
methanamine propan-1-amine propan-2-amine
(methylamine) 1-propanamine 2-propanamine
(propylamine) (isopropylamine)
NH,, NH,
HLC \)\/ CH )\/\/ CH
3 3 H,C 3
3-pentanamine 2-hexanamine

(pentan-3-amine) (hexan-2-amine)
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NH2
)5\/3\/1\
H3% ; ) NH,

hexane-1,5-diamine
(1,5-hexanediamine)

CH,

HyC™ 3 1 NH,

2

3-methyl-1-butanamine
(3-methylbutan-1-amine)



#2°amine

N-methyl-2-butanamine
N-methylbutan-2-amine

H
I
N
HyC” > N,

N-methylethane-1,2-diamine

#3°amine

N,N-dimethyl-2-hexanamine
N,N-dimethylhexan-2-amine

HC Y H3CYCH3

N
70N N
H3C CHs HyC™ " CH,
N,N-dimethylpropan-1-amine N,N-dimethylpropan-2-amine
HLC
3
CH
R Ha
HLC N N
35N \CH3 H3C/ \/\NHZ

N-etyhyl-N-methylethan-1-amine N, N-dimethylethane-1,2-diamine



nAITASAUATW RSB0 D 0UAANSE:ARSE
EALTH, COSMETIC & ANTI- TECH 0GY
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2-aminobutanoic acid 2, 4-diaminobenzoic acid 4-amino-2-butanone
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1) HJunuAtKbounu (Symmetrical 2°, NH Hee” N7 CH,
3° amines) )
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2: di-, 3: tri- diphenylamine triethylamine
2) KyununTultRUDUAU HiCo o~
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(Unsymmetrical 2°, 3° amines) N CHs
, i s = H3C /\/CHZB

- HJununngidNgav:tdu parent N

name Hyununduv:Sentlu N-alkyl (|3H
3

N,N-dimethylpropylamine N-ethyl-/N-methylcyclohelamine



Aromatic amine

GouiSondoainy
ortho
NH» l NH,
/ \ortho
aniline para
(phenylamine)
(aminobenzene)
|
02N N
CHs
Cl

4-chloro-3-nitro-N-methylaniline

HO\/YNHZ

CHs

2-aminobutanol
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HoN

p-aminobenzaldehyde
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aniline
(phenylamine)
(aminobenzene)

NH,

O,N

p-nitroaniline

CHj
NH

N-methylaniline

NH,

CH,

o-methylaniline

e
: N.__CHs

N-ethyl-N-methylaniline
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m-broboaniline

CH,

g

: N._-CHs

N,N-diethylaniline



Heterocyclic amines
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pyrrole pyrazole imdazole indole
(1-azacyclopenta- (1,2-diazacyclopenta- (1,3-diazacyclopenta- (1-azaindene)
2,4-diene) 2,4-diene) 2,4-diene)
O \
~N ) s
N
pyrldme pyridazine pyrimidine quinolne
(azabenzene) (1,2-diazabenzene) (1,3-diazabenzene) (1-azanaphthaline)
N
@ U o U
Z
N
N \
thiazole purine
plperldme pyrrolidine (1,3-thia-3-

(azacyclohexane) (azacyclopentane) azacyclopenta-2,4-
diene)
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#Naturally occurring of amine compounds

. 3 \ _
H H N
L el g . Nicotine &, <&
Coniine § ; Serotonin (tobacco) 5
LoamansdRIuWURWUILG e ansdouszan wuuniu
Jansmalgs:uuuUs=ainaiunany S:UUNIVLAUDIRISUDVAND
HO e H
MH-.
T M—CH,
O CH,-OH jll\“‘“ N G
— s =5
Ha G D—“—{C ] iGN HECHCH N
g h -
(Hal, HO
Atropine Thigrmine Morphing (opiur)

witamin By analgesic antimalarial
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R-c=N 2Pt o N

- = aisUs=naululnsd (C=N) . * 10 amine
pu 1. LIAIH,

1 R—C=N —4  R—CH;NH,

0 2. H,0

e

g CH,CH,CH,CHy C=N + H, 25 CH,CH,CH,CH;CH5NH,

117 _ 1. LIAIH

E @CHZ‘C:N o HZO4 @CHECHZ—NHZ

7))

=

~ " asus:npuluins (NO,) R—NO. 1- Fe/HClor Sn/HCl or Zn/HCl  p_nhy

) 2 > 2

1, 2. OH

IG<

i=

= ch@ SNALS T C@NH Ha 2= C@NHZ

CH,CH,CH;—NO, 1'25”(/) HHC' > CH,CH,CH;—NH,
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UHAs

P Unnsen alkylation uov NH; HSD NH,

R-X R.-X R,-X

H—NH; ———> R—NH, ——> R—NH-R; —> R=N—Ry
R2
(ammonia) 1°amine 2°amine 3°amine
CH,-Br CH,-Br CH,CH,-Br  H3C—N—CHjs
H—NH, ——» H3C-NH» ——> H3C—NH—CH; ——> C|:H
2
|
CHs

1CDVNS 1° amine Coutd NH; UIALAUWD
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UHAs

P UnNSen Grabriel synthesis (FolAS1=H 1°amine)

NaOH_ NaOH
@QNH @Q @Q 5

phthalamide

NaOH NaOH
NH  ——— N—CH,CH,CH, —
CH,CH,CH,-Cl

1°amine
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UHAs
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" Hofmann degradation |0
o HsCM 5 |_|3c\/\/|\||_|2

/”\ —> R—NH, + CO;”

R NH
2 1°amine ﬁ \@/

= Curtius reaction

O 9) 9 O
)k NaN3’ )k no > R—NH, + N, + CO,” MO —>NaN3 M H,0 NH
R Cl R Ns 2t N 3 N3 > KV
CHs CHj CH3

acyl azide 1°amine

= Schmidt reaction

O

Cl Cl NH,
)L + NaN 1) H,S0O, R—NH OH + NaN; _2 :;%%4 N
R OH 3 2)NaOH 2

1°amine
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5
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SO;H
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)
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o “ SZ 04
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12 ) Alkylation

Unnseio

1°amine 2°amine

R3
37X | T
| |
Ro Ro
3°amine quaternary amine

(ammonium salt)
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12 P Hofmann elimination
o gL la OH- /
- — R \ h—
= % « . FC=CE 4+ NR; + H,0
IE |_\||_R3 alkene 3° amine
= R
(l:—c|:°°— _E2 . \c—c/oc NR H,0
[ e G T
Na
h CH
oa 1,3 Ag,O
CH,CH,CHAN-CH, —22» CH,CH=CH, + N(CH,),
(\IH H,O A
B1 B2 ’
H H
ik on o CHCHCH, e H
H—C—CH-CH-CH,CH, —— g1 C=Cg + Cac=c?
A / h /
| - H H CH,CH,
H N(CH,), | H
* 96 % 4 %
+ N(CH3)3

T CH,-I HINLAUND

H,C—CH=CH;CH,CH,

NH,



= P Amide formation
—
r
m, I 0
(V) 1°amine R—NH, + )L .
[ R1 c R1 NH=R UAASe1 amide formation
I} awisatdnadouslauov amine
) O @) 108t benzenesulfonyl
2%mine R—NH  + )}\ } )k chlorl_de (?hSCIDZCl)_ wnu acyl
| R4 Cl R} N—R chloride 1Sgnd1 Hinsberg test
R |
R
0 i
) I
°ami R—N—R + [
3°amine | R} Cl No reaction 5
R

benzenesulfonyl chloride
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UNNSe1 amide formation daiwisatdnadousldqudy amine

O

@)
. [
1°amine R—NH, + ﬁ—C| - > g_NH_R
||
@) @)
Wazaneih
. o) o)
2°amine | l
R—NH  + s—cl — S—N—R
| || ||
R O O R
Wasansth

@)
. || No reaction L_\_p
3°amine R—I?I—R + ﬁ—CI — |
o R

lwazargun
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dgousssuuia (Natural dyes)
indigo (d9oUASIU duou)/ tyrian purple (dUdv) / Alizarin (duav)

OH H . O OH
o~ COdT
\ Br N
H HO Ho 4 o)
indigo (blue) tyrian purple alizarin

madder
(Rubia tinctorum)

FATGoINN1Sana
UovlHaJIuCHKOYKUIY

aunsIu (indigo plant) )
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Tyrian purple is a pigment made
from the mucus of several
species of Murex snail

r [ Biosynthesis of 6,6'-dibromoindigo } \
COEH COEH

NH NH
\ ° \ ? Tna |, MaFMO_ Br
s O @
Br N Br H

Lee, et al. (2021). Production of Tyrian purple indigoid dye from
tryptophan in Escherichia coli. Nature Chemical Biology. 17,104-112

I=
T

L
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upamaoya (alkaloid) Apansus:nausunsgnilulastoutduavAds:nou
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= pamaongaulvstadatduaiswu
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Q A0 NH
CHy e ,
HsC—N O N N
O N/ CHj (1)
CH; O
cocaine in coca leaves nicotine in tobacco mescaline in peyote cactus

g1naouUs:=ain Us:ainxKaosu
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Alkaloid Action W N
Ajmaline antiarrhythmic = mo:HdOIAUAQTOH: -
Atropine, hyoscyamine, scopolamine anticholinergic L )
Caffeine adenosine receptor antagonist, stimulant TQS:;\Z)HHDZDHUOO
Codeine analgesic, antitussive g1s:9uUsa g1ussimudQ

Colchicine remedy for gout esnulsAnA

Emetine emesis, antiprotozoal agent

Ergot alkaloids vasoconstriction, Uterotonic, hallucinogenic

Morphine analgesic

Nicotine nicotinic acetylcholine receptor agonist, stimulant
Physostigmine acetylcholinesterase inhibitor

Quinidine antiarrhythmic

Quinine antimalarial, antipyretic

Reserpine antihypertensive

Tubocurarine relax muscle

Vinblastine, vincristine antitumor

Vincamine antihypertensive, vasodilating

Yohimbine aphrodisiac, stimulant
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EIUAUW CDC2AUISANDUW
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Tripelennamine Beperidil Pyrilamine
(antihisamine) (calcium channel blocker) (antiallergic)

N ’
CT”\) /Uu> "“*T ; S\

gIUgNsHaADALaDAQ dacipdnuu:=LSY
Piribedil Methapyrilene
(vasodilators) (anticancer)



Tolterodine
(antimuscarinic)

Br

Dexbrompheniramine
(antihistamine)

Fesoterodine
(antimuscarinic)

Ramelteon
(insomnia)

N OMe
5O

OMe

Terikalant
(antiarrhythmic)

Me
O)\NH

O

Cl
I

Saredutant
(antidepresant)



N

nAITASAUATW RSB0 D 0UAANSE:ARSE
HEALTH, COSMETIC & ANTI-AGING TECHNOLOGY

Table 1
Selected Alkaloids Used in Cosmetics
Name Group Occurrence Action Used in cosmetics LD50 References
Caffeine  Purine Caffe (Coffea L.), tea (Camellia), Firming, elasticity blood Anti-cellulite balms, antiaging 80-100 mg/L, (7,21)
alkaloids cola (Colae), Yerba mate vessels, antioxidant, creams, highlight creams, and 367 mg/kg BW
(Ilex paraguariensis), and stimulate hair high, shampoo and conditioners on
guarane (Paullinia cupana) and antiaging hair high
Capsaicin  Protoalkaloids Chili peppers (Capsicum chili), Analgesic, antioxidant, Lipsticks, lip glosses, hair masks, 512 mg/kg BW  (4,30,36,78)
jalapeno (Capsicum annuum weight loss, antibacterial wipes, shampoos, creams, and
Jalapenis'), and cayenne pepper and thermoregulatory anti-cellulite balms
(Capsicum annuum “Cayenne”)
Berberine Isoquinoline  Barberry (Berberis vulgaris) and Antibacterial, antifungal, Masks, creams, tonics, balms, 329 mg/kg BW  (4,53)
alkaloids abuta (Abuta grandifolia) antimicrobial, antioxidant,  and natural sun filter factors
and highlight UVA 1 UVB
Anatabine Pyridine Annual paprika (Capsicum Inflammatory, soothing, Creams, pastes, tonics, balms, - (75,76)
alkaloids annuum L.), tomatoes and regenerative and gels
(Solanum lycopersicum L.),
eggplant (Solanum melongena L.)
Piperine  Piperidine Black pepper (Piper nigrum L.) Anti-inflammatory and Face creams, lotions, tonics, soaps, 330 mg/kg BW  (61,62)
alkaloids anti-cellulite and anti—nail biting preparations
Spilanhtol Alkiloamids — Acmella oleracea Anti-wrinkles, antiaging, Antiaging creams, anti-cellulite 113 mg/kg BW  (63,65,67)
(afinine) antibacterial, and firming creams, gels and emulsion care,

and aqua extract for cleaning skin

Stepniowska, A. et al. (2020). Selected alkaloids used in the cosmetics industry. Journal of Cosmetic Science. 72(2)229-245



Berberine Piperine

(from barberry) (from black pepper) | WNASIQHDUHOU

(Spilanthes acmella)
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