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Alkaloids
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Alkaloids are nitrogen-containing small molecules which are
mainly found in plants. To date, approximately 27 thousand
alkaloids have been reported in which 21 thousand were of plant
origin.

Since most of the alkaloids exhibit potent bioactivity, they are
the main component of many herbal medicines. Some alkaloids
are also used as pharmaceuticals. Alkaloids interact with proteins
electrostatically due to the positive charge of the nitrogen atoms
which facilitates binding to the negative charge of the proteins.
Especially, pharmaceutical alkaloids tend to bind to the receptors
in neural systems.

Biosynthetic pathways to alkaloids vary greatly depending on the
nitrogen source. Alkaloids are biosynthesized from various kinds
of amino acids as depicted in Figure 1. Further complex alkaloids
are also biosynthesized by attaching another alkaloid to the
original skeletons.
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Figure 1. Alkaloid Biosynthesis and Basic Structure

In the IUPAC Nomenclature Appendix, 67 alkaloid parent
structures are shown. They can be classified into their basic
skeletons based on their biosynthetic origins as shown in Figure
1. In this section, alkaloids are categorized into nine: eight as
shown above and purine alkaloids as the ninth.

Alkaloids are relatively stable at room temperature, however, they
tend to form carbonate salts due to their basicity by reaction with
carbon dioxide in the air. In addition, they are usually colorized by
reaction with oxygen. Therefore, opened bottles should be stored
in the refrigerator or frozen with inert gas such as nitrogen or

argon.

In general, alkaloids dissolve in acidic water. Their salts dissolve
in neutral water. They are usually insoluble in neutral water as
free forms, but soluble in polar organic solvents such as
chloroform, methanol or DMSO.

HPLC : In the reversed phase mode using an ODS column, peak
tailing is suppressed by addition of acetic acid or trifluoroacetic
acid to the mobile phase. Effective analysis would be achieved by
a mixed mode column, TCI-Dual, with ion-exchange and reversed
phase modes simultaneously. Detection is generally conducted by
a UV detector.

TLC : In a normal phase silica gel TLC analysis, a solvent system
of chloroform-methanol-aqueous ammonia gives a relatively a
good separation. NH2-type silica gel is also effective. Dragendorff’'s
reagent is a selective visualizing reagent for alkaloids. Tertiary
amines and quaternary ammonium salts give orange spots.

Some of the alkaloids may cause serious physiological actions in
very minute amounts. They may cause paralysis, convulsions,
and death in the worst case. To avoid inhalation and contacting
with skin, wear protective goggles, mask and eyeglasses when
handling. Sufficient caution should be taken, when using these
compounds, from the opening to the disposal of the reagents.
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(-)-Cytisine
CAS RN: 485-35-8

N0080 25¢
\N I éHg
HOOC COOH
) S PP
HO  ©OH

Nicotine Bi-L—(+)-tar2trate
Dihydrate
CAS RN: 6019-06-3
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Indole Alkaloids
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Gramine Indican (Plant Indican) 9H-Pyrido[3,4-blindole
CAS RN: 87-52-5 CAS RN: 487-60-5 CAS RN: 244-63-3
H1360 200mg 1g Jf H1237 19 5g J§ H0001 1g ] H0002 100mg 19 | 10868 25mg
HO/Q_QN cro b N CHZ0 \ N CHs0 Y N
N N N N
H CHs H CHs H CHs H CHj3
Harmol Harmaline Harmine Harmine Hydrochloride Indirubin
CAS RN: 487-03-6 CAS RN: 304-21-2 CAS RN: 442-51-3 CAS RN: 343-27-1 CAS RN: 479-41-4
N0904 100mg 1g |l V0061 1g 59 f V0115 100mg 1g |l R0102 200mg WE1012  1g]
° o]
Br - o oL N-CHs \ N | N. O
9 — N \ H
N N7Z HO H N
CH; CHg/N

CAS RN: 65-19-0

CAS RN: 76-66-4

CAS RN: 1421-86-9

CHz0” SO “CHs o CHs
Nicergoline Vincamine Vinpocetine Rutaecarpine (+)-Evodiamine
CAS RN: 27848-84-6 CAS RN: 1617-90-9 CAS RN: 42971-09-5 CAS RN: 84-26-4 CAS RN:518-18-3
Y0002 5g 25g |f R0O105 25mg |§ S0257 25g | S0093 259 | S0094 259
. H
H . “HCl *HCI
H \
CHO—y %
\\3) oH “HySO, +5H0
Yohimbine Hydrochloride  Rhynchophylline Strychnine Hydrochloride = | Strychnine Nitrate Strychnine Sulfate Pentahydrate

CAS RN: 66-32-0

CAS RN: 60491-10-3

$0249 259

B0670 259
| IER

CH30.
CHao: : :N4 :
H
o |

B0946

CH3O.
CH30: :

N 2
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C0001 1959

* HoSO4
Brucine Sulfate Heptahydrate
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O CHzy O3
[N N
H C—NH H
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9
* CHg~S—OH
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Strychnine *xH0  Brucine Anhydrous Ajmaline Cacotheline Monohydrate
CASRN:57-24-9 | Brucine Hydrate CAS RN: 357-57-3 CAS RN: 4360-12-7 CAS RN: 561-20-6
B0672 259 Jj D2633 100mg 1g J§ R0007 1g 59 lf B0397 259 1009

Betanin (Red Beet extract

CAS RN: 602-85-7

CAS RN: 4429-63-4

CAS RN: 2182-14-1

Monohydrate [for Nitrate Analysis] Dihydroergotamine Mesylate | Reserpine diluted with Dextrin)
CAS RN: 5786-96-9 CAS RN: 60583-39-3 CAS RN: 6190-39-2 CAS RN: 50-55-5 CAS RN: 7659-95-2
L0413 5g | T3500 250mg V0129 25mg 100mg
OH
N/j’, CHs  +H,S0,
H O/ n,, H ‘v,,//CHs
by H 2
OCH; ° 0" ocH, 0
Lysergol Tabersonine Vindoline Vincristine Sulfate

CAS RN: 2068-78-2

Imidazole Alkaloids

H0146 19 59 259

HoN
N
/ Y -enol
N
H

Histamine Dihydrochloride
CAS RN: 56-92-8

H0147 19 59 259

HoN

\_ifg “ 2H5PO,

N
H

Histamine Diphosphate
CAS RN: 51-74-1

P0399 59

N
||\N | 1, "\‘\\\CHa
| K j%

0" Yo
- HNO3

Pilocarpine Nitrate
CAS RN: 148-72-1

CHg
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https://www.TCIchemicals.com?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/D0653?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/I1012?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/P1121?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/H1360?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/H1237?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/H0001?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/H0002?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/I0868?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/N0904?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/V0061?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/V0115?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/R0102?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/E1012?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/Y0002?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/R0105?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/S0257?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/S0093?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/S0094?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/S0249?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/B0670?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/B0946?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/A3236?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/C0001?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/B0671?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/B0672?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/D2633?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/R0007?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/B0397?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/L0413?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/T3500?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/V0193?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/V0129?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/H0146?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/H0147?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E
https://www.tcichemicals.com/p/P0399?utm_source=tci_pamphlet_PDF&utm_medium=referral&utm_campaign=L3034E

Alkaloids

s

\
o \CHg
\
Cl

Ha 0" o

- HCI

Pilocarpine Hydrochloride
CAS RN: 54-71-7

Purine Alkaloids

Theobromine
CAS RN: 83-67-0

Theophylline
CAS RN: 58-55-9

X0004 259 | M2073 59 259 |l M2432 50mg 200mg
o] o) o]
CHa.
8w T oW
O)\N N O)\N N) O)\N N)
H H | H H H
CHgs
Xanthine 3-Methylxanthine 1-Methylxanthine
CAS RN: 69-89-6 CAS RN: 1076-22-8 CAS RN: 6136-37-4
T3646 100mg J T0180 25¢
o) o) o
H /C Ha CH
oo N ooy N N ' - cHecoon
| o I o It
o“ N N/E o)\N N/E O)\'? Na)
| H | H CHs
CHs CHs
1,3-Dimethyluric Acid 1,3,7-Trimethyluric Acid Theophyllol

CAS RN: 944-73-0

CAS RN: 5415-44-1

CAS RN: 8002-89-9

A2805 259 100g | H0402 259 500g | B3456 19 5g | €0293 259 250g |l D5696 25mg 100mg
i FHa c ,U\'O CH ,l]io CH 1 p
CHg Ha< 3 3 N
N N O, N N N N N N
M T N, Y N Lo | L »
NN _N ! g O)\N N)\Br 0)\N N)\CI 0)\N N
CHs 2 CHg N | H (': H H H
O CHoCH,OH Chs N
Aminophylline Etofylline 8-Bromotheophylline 8-Chlorotheophylline Paraxanthine
CAS RN: 317-34-0 CAS RN:519-37-9 CAS RN: 10381-75-6 CAS RN: 85-18-7 CAS RN: 611-59-6
C2042 25¢ 500g J C1103 25g J C2748 59259 J§ D3600 25g J 72941 25¢
Q f 0 o OH o 0
CHg _CHy "N N/CH3 CHg CHaCHCl | g, ,CHZ-éH-CHon CHg. _CH,-C—OH
N ] N )\ | /) N | )N )N\ ] )N N | N
O)\l]l N/) 07 N7 N Oél\';‘ N o 7 o )\';l y P
CHg H CHs
CHs 1-(3-Chloropropyl)- CHs Ot
Caffeine theobromine 7-(2-Chloroethyl)theophylline ' Dyphylline Acefylline
CAS RN: 58-08-2 CAS RN: 74409-52-2 CAS RN: 5878-61-5 CAS RN: 479-18-5 CAS RN: 652-37-9
H1430 5g 25g jf D4302 19 25g | P2359 19 59
o oH o)
CHa. _CHy-CH—CHz = CHg. 9
N N N NT 0 ot ChHy
| | N | |N HN—G—CH,OH
Oél\l;l N/) O)\N N/) 0\) oél\r;l H)\Br ’ <|:H3 ’
CHs EH, CHy
Proxyphylline Doxofylline Pamabrom
CAS RN: 603-00-9 CAS RN: 69975-86-6 CAS RN: 606-04-2
H1700 10mg 100mg | S0358 10mg | M0900 109
CHgz B
Ny 0 oo
° N o + CH30. N CHs
Other Alkaloids 7 oo, 0 ST
Mo =
2 “HCl

(M1149 g fc2548 200mg Jf C2689 25mg
NH»
i ﬁ Tl\ | \)N
CHeO. J\/\/\/\(CHQ Mo HO N7 N
HJ@A M CHy " K)Vn o o

Capsaicin (Natural)
CAS RN: 404-86-4

CHs

Capsaicin B-D-Glucopyranoside

CAS RN: 153409-16-6

(-)-Huperzine A
CAS RN: 102518-79-6

Stachydrine Hydrochloride
CAS RN: 4136-37-2

Capsaicin (Synthetic)
CAS RN: 2444-46-4

OH
Cordycepin
from Cordyceps militaris

CAS RN:73-03-0

G0293 100mg 1g

CHs
Galantamine Hydrobromide

CAS RN: 1953-04-4

C0380 500mg 59

CH50.

I
“INH—C—CHs

Colchicine
CAS RN: 64-86-8
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Cephalotaxine

CAS RN: 24316-19-6

OCHj

] OH
=

NN

CHz0 a

Jatrorrhizinae Chloride

CAS RN: 6681-15-8

Staurosporine

CAS RN: 62996-74-1

OCHs
Aristolochic Acid
CAS RN: 313-67-7

Coptisine Chloride
CAS RN: 6020-18-4

Mesaconitine
CAS RN: 2752-64-9

Cepharanthine
CAS RN: 481-49-2

i
[: I/
N

(0]

Tryptanthrin
CAS RN: 13220-57-0

1-Deoxynojirimycin
CAS RN: 19130-96-2

Piperlongumine
CAS RN: 20069-09-4

Homoharringtonine
CAS RN: 26833-87-4

OCHj

OH  CH0
o o o OCHg SCH3
HO o
" . i ’
N)kCH
N s

Thiocolchicoside
CAS RN: 602-41-5

OCH3
OCHs
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Fax :+32(0)3 7350701

E-mail : Sales-EU@TCIchemicals.com

TCI Deutschland GmbH BEES (B UBRILERERAR
Tel  :+49 (0)6196 64053-00 Tel  :800-988-0390 / 021-67121386
Fax  :+49 (0)6196 64053-01 Fax  :021-6712-1385

E-mail : Sales-DE@TCIchemicals.com  E-mail : Sales-CN@TCIchemicals.com

1 +44 (0)1865 78 45 60
E-mail : Sales-UK@TCIchemicals.com

Tokyo Chemical Industry UK Ltd. Tokyo Chemical Industry (India) Pvt. Lid.

Tel  :1800 425 7889 / 044-2262 0909
E-mail : Sales-IN@TCIchemicals.com

TOKYO CHEMICAL INDUSTRY CO., LTD.
Tel  :+81(0)3-5640-8378
E-mail : globalbusiness@TCIchemicals.com

* Chemicals itemized in this brochure are for research and testing use only. Please avoid use other than by chemically knowledgeable professionals. ® Information such as listed products and its specifications and so on are subject to

change without prior notice. ® The contents may not be reproduced or duplicated in whole or in part without permission of Tokyo Chemical Industry Co., Ltd.

www.TCIchemicals.com
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