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CAS number : 58-08-2

IUPAC name:
1,3,7-trimethyl-1H-purine-2,6(3H,7H)-dione
3,7-dihydro-1,3,7-trimethyl-1H-purine-2,6-dione
Other names :

Caffein

Trimethylxanthine;

7-Methyltheophylline
1,3,7-Trimethylxanthine

Methyltheobromine

Guaranine

Mateine
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Molecular formula

Molar mass

Exact mass

Appearance

Density

Melting point

Boiling point

Solubility in water

Hazards:

MSDS

EU Index

EU classification
R-phrases
S-phrases

LDsg

CsHoN4O»

194.19 g mol ™

194.080376 u
Odorless, white needles or powder
1.23 g/em’, solid

227-228 °C, 500-501 K (anhydrous)
234-235 °C, 507-508 K
(monohydrate)

178 °C, 451 K, 352 °F

2.17 g/100 mL (25 °C)
18.0 g/100 mL (80 °C)
67.0 g/100 mL (100 °C)

ICSC 0405
613-086-00-5
Harmful (Xn)
R22

(S2)

192 ™/, (rat, oral)

NFPA704
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Action and use
Central nervous stimulant.

Preparation

Aspirin and Caffeine Tablets
Ph Eur

DEFINITION

Caffeine contains not less than 98.5 per cent and not more than the equivalent of 101.5 per cent of
1,3,7-trimethyl-3,7-dihydro-1H-purine-2,6-dione, calculated with reference to the dried substance.

CHARACTERS

A white, crystalline powder or silky, white crystals, sublimes readily, sparingly soluble in water, freely
soluble in boiling water, slightly soluble in ethanol. It dissolves in concentrated solutions of alkali
benzoates or salicylates.

IDENTIFICATION
First identification A, B, E.
Second identification A, C, D, E, F.
A. Melting point (2.2.14): 234 °C to 239 °C.

B. Examine by infrared absorption spectrophotometry (2.2.24), comparing with the spectrum obtained
with caffeine CRS.

C. To 2 ml of a saturated solution add 0.05 ml of iodinated potassium iodide solution R. The solution
remains clear. Add 0.1 ml of dilute hydrochloric acid R. A brown precipitate is formed. Neutralise with
dilute sodium hydroxide solution R. The precipitate dissolves.

D. In a glass-stoppered tube, dissolve about 10 mg in 0.25 ml of a mixture of 0.5 ml of acetylacetone R
and 5 ml of dilute sodium hydroxide solution R. Heat in a water-bath at 80 °C for 7 min. Cool and add 0.5
ml of dimethylaminobenzaldehyde solution R2. Heat again in a water-bath at 80 °C for 7 min. Allow to
cool and add 10 ml of water R. An intense blue colour develops.

E. It complies with the test for loss on drying (see Tests).

F. It gives the reaction of xanthines (2.3.1).
TESTS

Solution S

Dissolve 0.5 g with heating in 50 ml of carbon dioxide-free water R prepared from distilled water R, cool
and dilute to 50 ml with the same solvent.

Appearance of solution

Solution S is clear (2.2.1) and colourless (2.2.2, Method ).

Acidity

To 10 ml of solution S add 0.05 ml of bromothymol blue solution R1. The solution is green or yellow. Not
more than 0.2 ml of 0.01 M sodium hydroxide is required to change the colour of the indicator to blue.
Related substances

Examine by thin-layer chromatography (2.2.27) using silica gel GF,s, R as the coating substance.

Test solution Dissolve 0.2 g of the substance to be examined in a mixture of 4 volumes of methanol R
and 6 volumes of methylene chloride R and dilute to 10 ml with the same mixture of solvents.




Reference solution Dilute 0.5 ml of the test solution to 100 ml with a mixture of 4 volumes of methanol
R and 6 volumes of methylene chloride R.

Apply to the plate 10 pl of each solution. Develop over a path of 15 cm using a mixture of 10 volumes of
concentrated ammonia R, 30 volumes of acetone R, 30 volumes of methylene chloride R and 40
volumes of butanol R. Allow the plate to dry in air and examine in ultraviolet light at 254 nm. Any spot in
the chromatogram obtained with the test solution, apart from the principal spot, is not more intense than
the spot in the chromatogram obtained with the reference solution (0.5 per cent).

Sulphates (2.4.13)

15 ml of solution S complies with the limit test for sulphates (500 ppm). Prepare the standard using a
mixture of 7.5 ml of sulphate standard solution (10 ppm SO,4) R and 7.5 ml of distilled water R.

Heavy metals (2.4.8)

1.0 g complies with limit test C for heavy metals (20 ppm). Prepare the standard using 2 ml of lead
standard solution (10 ppm Pb) R.

Loss on drying (2.2.32)

Not more than 0.5 per cent, determined on 1.000 g by drying in an oven at 100-105 °C for 1 h.
Sulphated ash (2.4.14)

Not more than 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.170 g with heating in 5 ml of anhydrous acetic acid R. Allow to cool, add 10 ml of acetic
anhydride R and 20 ml of toluene R. Titrate with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.2.20).

1 ml of 0.1 M perchloric acid is equivalent to 19.42 mg of CgH4oN,O..
IMPURITIES
Specified impurities  A.
Other detectable impurities B, C.
A. theophylline,

0

0 % H
H4C H
-y |.-NH

CHs

B. N-[6-amino-1,3-dimethyl-2,4(1H,3H)-dioxopyrimidin-5-yllformamide,

O
HiC. )im

M
I
AL

h
CHy CHs

C. 1,3,9-trimethyl-3,9-dihydro-1H-purine-2,6-dione (isocaffeine).
Ph Eur




Caffeine is anhydrous or contains one molecule of water of hydration. contains not less than 98.5 per cent
and not more than the equivalent of 101.0 per cent of CgH4oN,O,, calculated with anhydrous basis.

Packaging and storage :

Preserve hydrous caffeine in well-closed containers.

Labeling :

label it to indicate whether it is anhydrous or hydrous.

USP Reference Standard {11} — USP Caffeine RS.

IDENTIFICATION

A: Infrared Absorption {197M}

B: Dissolve about 5 mg in 1 mL of hydrochlorice acid in a porcelain dish, add 50 mg of potassium chlorat,
and evaporate on a steam bath to dryness. Invert the dish over a vessel containing a few drops of6 N
ammonium hydroxide: the residue acquires a purple color, which disappears upon the addition of a
solution of 1 N sodium hydroxide.

Melting range {741}:

between 235° and 239°, determined after drying at 80° for 4 hours.

Water,

Method 111 {921}—Dry it at 80° for 4 hours: the anhydrous form loses not more than 0.5% and the hydrous
form not more than 8.5% of its weight.

Residue on ignition {281}:

not more than 0.1%

Hevy metals, Method Il {231}: 0.001%

Readily carbonizable substances {271}:

Dissolve 0.5 g in 5 mL of sulfuric acid TS : the solution has no more color than Matching Fluid D.
Organic volatile impurities, Method | {467}:meets the requirements.

Other alkaloids:

To 5 mL of a solution (1 in 50) add mercuricpotassium iodide TS: no precipitate is formed.
Chromatographic purity—

Mobile phase, system suitability preparation. Standard preparation, and Chromatographic system-
proceed as directed in the Assay.

Test preparation — Use the Assay preparation. Procedure—Inject a volume (about 10 uL) of the Test

preparation into the Chromatograph, record the Chromatogram, and measure all the peak responses.
Calculate the percentage of each impurity in the portion of Caffeine taken by formula:

100("Y/ys)

In which r; is the peak response for each impurity, and rs is the sum of the responses of all the peaks: not
more than 0.1% of any individual impurity found: and not more than 0.1% of total impurities of found.

—————————
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Assay—

Mobile phase—Transfer about 1.64g of anhydrous sodium
dcetate, accurately weighed, to a 2-L volumetric flask, dissolve in
-and dilute with water to volume, and mix. Transfer 1910 mL of this
solution to another 2-L volumetric flask, add 50 mL of acetonitrile
and 40 mL of tetrahydrofuran, and mix. Adjust with glacial acetic
acid to a pH of 4.5, mix, filter, and degas.

System suitability preparation—Transfer about 2 mg of theoph-
Ylline, accurately weighed, to a 100-mL volumetric flask, add about
50 mL of Mobile phase, shake, and sonicate, if necessary, to
dissolve. Dilute with Mobile phase to volume, and mix.

Standard preparation—Transfer an acccurately weighed quantity
of about 5.0 mg of USP Caffeine RS to a 25-mL volumetric flask,
add 5.0 mL of System suitability preparation and 10 mL of Mobile
Phase, shake, and sonicate, if necessary, to dissolve. Dilute with
Mobile phase to volume, mix, and filter.

4ssay preparation—Transfer about 10 mg of Caffeine, accurately
- Weighed, to a S0-mL volumetric flask, add 10 mL of Mobile phase,
shake, and sonicate, if necessary, to dissolve. Dilute with Mobile
Phase to volume, mix, and filter.

E i Chromatographic system (see Chromatography (621))—The
(ud chromatograph is equipped with a 275-nm detector and a
mm % ]5-cm column containing packing L1. The flow rate is
about | mp, per minute. Chromatograph the Standard preparation,
and Iecord the peak responses as directed for Procedure: the relative
.Telenno_n times for theophylline and caffeine are about 0.69 and 1.0,
;esl?l‘-cnve]y; the resolution, R, between theophylline and caffeine is
wotless than 6.0; the tailing factor for each of the peaks identified in
de_ch]‘0111atogTan1 is not more than 2.0; and the relative standard
“Viation is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10 pL) of the
Standard preparation and the Assay preparation into the chromat-
ograph, record the chromatograms, and measure the responses for
the caffeine peaks. Calculate the quantity, in mg, of C;H,,N,O, in the
portion of Caffeine taken by the formula:

50C(ry/rs)

in which C is the concentration, in mg per mL, of USP Caffeine RS
in the Standard preparation; and ry; and r; are the peak responses for
caffeine obtained from the Assay preparation and the Standard
preparation, respectively.




—0-Y

S 33,8 g el 555 b Sl lagiies 535S L Lelats Bl s sdiS A5 S

BE L}_?‘J)\) w‘_elSw‘«S.uL ~° Q)LR.:.A L_ejﬁap J}:Aj "\'ij§ Cj.» O dlao osle U”‘ (W)&)l}é

Pl e s s TR Jl gl

Kg 03

AV4£4TVAY

QUEVY e e

AR NN T

YUYy

S,y 5 lysle Ll KJ " www.tccim.ir " O slaey gleo 5 SE 5L U2 Al

jh‘-;‘ﬁ bb.:‘ dc)Lﬂ‘ S5 C)\S,Qf)é oquﬁ})‘ d"L‘"‘J‘.';;?‘:J‘J Cx'i.éts‘,lzs,h ‘5‘}3 eJaivO.:*ﬁ'dfij‘

IOV IPTK SENPS S (L SECH PO PR RCT



http://www.tccim.ir/�

Pl 3 g anidS I A s o 5538 Sl Sl 0B L, Ok 5

120000

100000

80000

60000

40000

20000

Jau

1383 1384 1385 1386 1387 1388 1389 1390

Dollar

1383 1384 1385 1386 1387 1388 1389 1390




Pl B3 4 IS LA s OWT 58 51 Sl 0818 U Sk £

Jau

250000

200000

150000

100000

1383 1384 1385 1386 1387 1388 1389 1390

:gm\JisC).;@m;@dum;ow,):sj\‘;\;)b S s s £

dollar

1383 1384 1385 1386 1387 1388 1389 1390




D3l asbe OF gl 4 3ls (Ko 3daze Jalse 4 Sler Cad

(3 a3n) o Sler slas (L

C)‘Jx:.'c' . JJ‘K&J;U dj..,a:u ol fl.qj g”w".'é)_., i aﬂ_é,j o1 0 oy geo ji‘\-j&:a-é-"él.@.
I o OF 531 S (g g 0 xS 36 J griams a6 Lais (5351 Olgie 0 S nd

JJ;wySoM<’L‘J¢~%—§ﬂ’\¢j)§L§ud“iﬁ

R al badslolee ias (ol 5 a8 al adsl sl Cad il L1 can el sl SRl
o i 53 4SS e ol Y Cwd Gl Cas adsl slse s il ol aS e S e i

bbjfdaJWLAMfL“SLSL@J&.‘f‘WWﬁ))k

Dollar

1383 1384 1385 1386 1387 1388 1389 1390

@Mwuﬁjebf}wﬁwwbwiﬁtgwg&‘ﬁﬁxjhj)sy&dbwg)#w

Aol e el sl Sl sl a3 pl sl 6 pdy S0 51 S as L il




SN AC
e Gl g5 ) by Aol a3l 5 VS sl SRl s ¥ 5 5550 BlRe Jbs 3501 Rals
338 o Sl NS slg fals

1383 1384 1385 1386 1387 1388 1389 1390

by 35l 5 s a5 okt 8l o 33 aled L JLe Al b s 555 e S 45 ailes

69,;;@\@.”;;&;)\@;wuLﬂ&\p\Muuﬁ;pww\aﬁ%yéﬁf&;p
ol el 035 g G 5 £ TTEAT syt s WP Jle s aale 1B AT L sland
O 30\ Ay S o Jolie 5o Y A0l Gl e s LAl e Y L dL) aslie Ol s

bj;M‘j}YLaJJoMJSJVﬁ))\

Cb—dﬂlsl..’duﬁ)jlﬁ@.J)ﬁ&)‘jﬁé@)}ﬁ%&ﬂ‘j&d‘j‘r\.lsjﬁjﬁd‘}?;’!‘j‘f:éj“s

_54.1'.9[.3' JASYS oS u.:.ou CL.A Sl )fis QT)‘ CJ‘J)‘_; C,.iJ).,\zA_}u.ab'- LS))A;«SLJNL:«.M .19.3\))

.M:&\;j\b:f@@Mﬁ:emwutgujfiﬁ:;)fdow




2.>J.3J\535_§J.,4A.>J|y ==\
:J;L;GJ‘JSGMJ}L:}JJJoMGJ%‘@:}Sj‘OTQ};L&)Jé&w‘ﬁ)k@

eSS 2538 e AVO Rt 5 gk OASS

eSS 23S e VT S s IS

JEXIRORE S 7Y 53 Skt

j:g,a)>¢j§dguv~uxu ol lS I e g g

¢ Gl ol Gl Ol e 3 ls 3535 O 3 B8 ank b 4 a8 08 sl gla S sl

3 el sl 5 058 ¢ SIS
" daneshnameh.roshd.ir 2al "

:L}'i))b Q‘}/W (g_)

:wuj)\;gjwsqwﬂ453,;&)|)3°>u;wumwutjn~ 5l i 3 S

" )bb BE L&"‘J‘f‘ Qu.\bu": ;" 39 "L'ﬁAU ‘53})‘3 C,SJ,J:" Jele

Caffergot Ergotamin + caffeine (100mg)

A.C.A Paracetamol + Aspirin + caffeine(32.5mg)

Panadol Paracetamol + caffeine (65mg)

Ibuprofen + Paracetamol +

Acifen caffeine(40mg)

Caffeine Caffeine (200mg)
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Caffeine

Caffeine anhydrous

Caffeine anhydrous, Pharma

Caffeine, Pharma

3,7-Dihydro-1,3,7-trimethyl- 1H-purine-2,6-dione

38 Registered suppliers
Simagchem Corporation

Capot Chemical Co., Ltd.
Haihang Industry Co., Ltd.
Jinan Great Chemical Co., Ltd.
Jinan Haohua Industry Co., Ltd.
SIGMA-ALDRICH Corporation
scienTEST
Atlantic Chemicals Trading GmbH
Arnold Suhr Netherlands BV

Pharma Greven GmbH

Jinchang Holding Limited

Chematek S.p.A. )
B.M.P. Bulk Medicines & Pharmaceuticals GmbH

Caesar & Loretz GmbH

AXO Industry SA

Biesterfeld Spezialchemie GmbH
Hainan Zhongxin Chemical Co., Ltd.
Abtonsmart Chemicals Co., Ltd.
Hangzhou Think Chemical Co., Ltd.
Yixing Kairun Imp & Exp Co., Ltd.
Chemieliva Pharmaceutical Co., Ltd.
Afine Chemicals Co., Ltd.

Jai Radhe Sales

Cfm Oskar Tropitzsch

NSTU Chemicals Hangzhou Co.
Clearsynth Labs (P) Ltd.

AK Scientific, Inc.

Kinbester Co., Ltd.

Santa Cruz Biotechnology, Inc.
Chemos GmbH

AIDP, Inc.

Alcan International Network U.S.A.
Barrington Chemical Corporation
Bruchem, Inc.

H. Interdonati, Inc.

Pharmore Ingredients, Inc.

The Graymor Chemical Company

Zeta Pharmaceuticals Inc.

CAS 58-08-2
Formula CgHigN4O2
EINECS 200-362-1

|
N

_N

Producer P.R.China

Leading Producer P.R.China
Leading producer P.R.China
Leading producer P.R.China
Bulk chemical supplier P.R.China
Bulk and laboratary supplier USA

Producer and Supplier Germany
Germany

The
Netherlands

Germany

P.R.China
Internat. trading company Italy
Buik med & pharma supplier Germany
Germany
Belgium
Import and export company Germany
P.R.China
Leading producer P.R.China
Bulk chemical supplier P.R.China
Leading producer P.R.China
Producer P.R.China
Producer P.R.China
Leading producer India

Germany
Producer P.R.China
Leading producer India
Supplier USA
Bulk chemical sugplier P.R.China
Leading producer usa
Supplier Germany
UsA
USA
USA
USA
USA
USA
USA

USA
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)\J\/E > 7-methylxanthosine N-methyl nucleosidase

synthase (EC 2.1.1.158) ) (EC 3.2.2.25)

ﬁb ﬁb
AdoMet  AdoHcy H.O  D-ribose

HO OH HO OH
xanthosine 7-methylxanthosine

CH3 theobromine synthase CH3 caffeine synthase
(ECZ1 1.159) (EC 2.1.1. 160) HS >N

)\ )\

AdoMet AdoHcy Hs AdoMet AdoHcy Hs
T-methylxanthme 3,7-d|methy|xanth|ne 1 ,3,7-t||methylxanth|ne
(theobromine) (caffeine)
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