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PREFACE

Infrared spectroscopy has been widely used in analysis of organic compounds. Due to the high specificity of the infrared spectrum of a
compound, infrared spectroscopy is commonly adopted in pharmaceutical analysis in conjunction with the other physical and chemical
methods in the test for identification of organic drug substances. As the number of organic drug substances. in particular , increases
continuously and their chemical structures are generally complex or slightly different in case of their analogs. The usual methods for
identification such as color reactions, precipitation .crystal tests or ultraviolet wvmo:ou:oﬁoam:f etc. are inadequate to differenciate the
drug substances with closely related structures. On the contrary, tests based on infrared spectroscopy are always found to be effective for
solving the problem.

Tests for identification of some drug substances based on infrared spectroscopy were introduced for the first time into the Chinese
Pharmacopoeia, 1977 edition, and the infrared reference spectra were included in the appendix. In 1985, the Pharmacopoeia Commission
entrusted some institutes for drug control to compile and publish the Atlas of Infrared Spectra of Drugs (1985) in which infrared spectra for
423 drug substances supplied by domestic manufacturers were recorded with a purpose of establishment of infrared reference spectra
being adopted in specifications of pharmaceutical substances in the drug quality testing.scheme in China. Since the infrared
spectrophotometry will be adopted in the Chinese Pharmacopoeia as well as in the pharmaceutical specfications promulgated by the
Ministry of Public Health and the number of specifications with tests based on infrared spectroscopy is increasing steadily, there is a
demand for further extension of this work. The result is to be officially published as a companion volume of infrared reference spectra to
meet the requirements of the above mentioned monagraphs. Therefore, the Commission organized a collaborative study group, composed
of scientists from Nationa! Institute for the Control of Pharmaceutical and Biological Products, Hubei ,Beijing, Hunan, Shanghai, Tianjin,
Liaoning, Jiangsu and Heilongjiang institutes for Drug Control, to carry out the work for recording, examining, verifying and compiling the
spectra. In 1990, the Atlas of Infrared Spectra of Drugs, 1990 edition, including 582 infrared spectra of drugs was published. For the sake
of continuity of this work, the Atlas of Infrared Spectra of Drugs will be published volume by volume and the volume I was published in

1995.

There are 685 infrared spectra of the drug substances included in the volume I . The corresponding spectra in this volume are used as




reference spectra for drug substances in testing for identification or purity required in monographs concerned in the Chinese Pharmacopoeia
as well as the pharmaceutical specfications promulgated by the Ministry of Public Health,and no infrared spectrum will further be included
in the Pharmacopoeia and the pharmaceutical specifications promulgated by the Ministry of Public Health thereafter. The other spectra in
this volume may be used also as reference spectra in pharmaceutical analysis.

In the course of compilation, the group enjoyed the full support in providing the specimens of drug substances and reference materials
from various Institutes for Drug Control throughout the country.

All comments and suggestions concerning the contents of this volume will be welcome and subjected to careful consideration and
necessary amendments be made for inclusion in subsequent supplements or next volume.

Pharmacopoeia Commission of
the Ministr of Public Health,
the People’s Republic of China
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NOTICES

. This volume, Atlas of Infrared spectra of Drugs, consists of three parts:notices, spectra and indexes. The spectra were recorded
on an infrared spectrophotometer from the drug substances described in the Pharmacopoeia of the Peopple’ s Republic of China,
Pharmaceutical specifications promuigated by the Ministry of Public Health and pharmaceutical specifications promulgated by authorities of
provinces, autonomous regions or Municipalities. Under each spectrum it has been described also both Chinese and English titles,

. structural and molecular formulas, spectrum number and method of preparation of sample of the drug substance concerned.

w Indexes are arranged in Chinese titles, English titles as well as molecular formulas of the drug substances respectively. The numeral

listed in the index indicates the spectrum number.
I .Infrared spectrophotometer
The spectra in this volume were recorded on the instruments of the grating type spectrophotometers of the Perkin—Eimer 77 and 99

series as well as the uo._o model of Shanghai Analytical Instrument Factory.
I . Recording of spectra.

In this Volume, all drug substances used for recording the spectra comply with their requirements described in the monographs

o concerned with the exception of a few related compounds which are necessary in test for identity of certain drugs.

i Procedures for preparation of samples

! 1. Disc Method

. Triturate about 1 mg of the substance being examined with approximately 200 mg of dried, finely powdered potassium bromide or
potassium chloride in an agate mortar. Grind the mixture thoroughly. Spread it uniformly in a die of 13 mm in diameter. Connect the die
With a vacuum pump. Compress the mixture under vacuum at a pressure of (. 8—1 GPa(about 8—10 t/cm?)for 2—5 minutes,after the die
assembly has been evacuated about 2 minutes. Remove the vacuum and take off the disc. The resultant disc should be uniform and free
from any obvious particles by visual inspection. Mount the disc in a suitable holder and place it in the sample beam of the

Spectrophotometer. Place a similarly prepared blank potassium bromide or potassium chloride disc in the reference beam for
Compensation. Record the spectrum.




Quality Requirement for potassium bromide or potassium chloride  Record the spectrum of a blank disc of potassium bromide or
potassium chloride prepared as described above against air as reference. The spectrum has a substantially flat baseline exhibiting no
maxima with an absorbance greater than 3% of transmittance above the baseline, with the exception of maxima due to residual or
absorbed water at 3440 and 1630 cm~'. The baseline should be not less than 75% of transmittance.

2. Mull method

Triturate about 5 mg of the substance being examined with the minimum amount of liquid paraffin or other suitable liquid to give a
smooth creamy paste in an agate mortar. Compress a portion of the mull between two flat potassium bromide plates (about 150 mg

each). Record the spectrum by using a blank potassium bromide disc of 300 mg in weight for compensation. Other suitable salt plates may
be used instead of potassium bromide plates.

3. Film method

Use a capillary film of the liquid substance being examined held between two potassium bromide plates or other suitable salt plates
with the method as described in the mull method. Record the spectrum. A filled cell of suitable thickness may be also used.

4. Solution methed

Prepare a solution of the substance being examined in a suitable solvent to concentrations of 1—10%. Place the solution in a filled cell

with a path-length of (. 1—0. 5mm. Record the spectrum when a matched cell filled with the same solvent is placed in the reference beam
for compensation.

Spectrum recording

The linear abscissa of the spectrum shows wavenumber (cm™") and the corresponding wavelenth (um) is aiso indicated. The ordinate
of the spectrum shows transmittance (T°%).

The spectra were recorded at a scanning speed of 12— 15 minutes. In general, the baseline in spectrum was controlled to be more
than 90% transmittance and the transmittance of the strongest absorbance peak was controlied to be less than 10% by appropriately
adjusting the quantity of substance being examined

N . Uses of the spectra

1. The corresponding spectra in this volume are used as reference spectra for drug substance as an infrared spectrophotometric

identification is required in monographs of the Chinese Pharmacopoeia and pharmaceutical specifications promulgated by the Ministry of
Public Health.

The other spectra may be used as reference spectra for testing or verification of identification of drug substances included in the



Chinese Pharmacopoeia, pharmaceutical specifications promulgated by the Ministry of Public Health and the pharmaceutical specifications
prmulgated by authorities of the provinces, autonomous regions or municipalities.

2. In this volume, the spectrum was scanned in the range from 4000400 cm ™. However, the spectrum recorded on various models

of infrared spectrometer, which may have different scanning range, can be compared with the relevant spectrum included in this volume

within the corresponding spectrum region. Of course, the resolution performance of the instrument used should meet the requirements as
described in Spectrophotometry of the Chinese Pharmacopoeia.

3. Due to polymorphism, difference between the spectrum recorded from the substance being examined and relevant spectrum
included in this volume may occur. In this case,

spectrum should be followed.

the method of preparation of the substance being examined as described in note of the

4. Various factors may affect the character of spectrum recorded by disc method. Therefore, the possible influence of conditions for

preparation of disc to the positions and the relative intensities of the absorbance bands should be considered when the spectrum in this
volume is used for comparison.

In this voiume,

potassium chloride was used to avoid the possible ion-exchange when spectra of chloride salts were recorded by disc
method. .

5. A spectrum of a polystyrene film recorded on the spectrophotometer described in paragraph I is included in this volume for the
convenience of comparison. It is suggested that a polystyrene spectrum is recorded on the instrument being used for examination of the
substance being examined. Botk spectra should be compared at first to observe any possible differences due to the potential variations of
resolving power and operating conditions (i. e. slit programme, scanning speed, etc.)of the instruments being used. With reference to

these factors, it would be useful for assessing the concordance of the spectrum of the substance being examined with that of the reference
spectrum in this volume.



Bk 7 SRR RN EE

B.C

I Souiboithin RO Seo
Lo

- et



Ol

]l
iR A

@%NH&W*W%@ 050 400 E0S 000000000 B00EBREREIRPREEIERIIOOOIRROISTROTS e$0 808 280 000 0800000000000/ 08RO ENIIOORIIIOIONTBILS W._.ﬂxﬂmb

Ui

BMNM%W_.................................:......................................................................... =gl 1

R BRSO

R ST R T R P PR PP R TR RS ERLELEETERLL LS AL LA LA ARA LR Rol 7




PIXB: ZKBE

R X & .Ethenzamide CONH,

OC.H;

B2 F 1K, :CiHNO,

HERE KBr ER &K

BRI SRR B

Tll_“wlw SO | 4 T

N T B A e e .:“:;e_.”

40

T 20

'

i
H

U S A TN OO IO I

i : ! t m i s i Lo
1000 800 600 400




PYB.ZEEN

WV & Efloxate

5 F 1 :C1gH160s omwom»om CH,O 0
0

HAHE .KBr K& &

cod ¥ (mmiro 8.0 9.0 10 12 14 6 18 320 25

100 ——

i 1 T ﬂ:x: HuMu..l,T ] : ' : ; {100
.iwﬂq ' L S [N TS R b L. P
: ; b ; ; | i :

B H q | i i T i T Fa'
LA n i Eo ; A ¥
©ET YT .,L_Woi_ T > . ~I @wws
m . m S S N 4y | LY L
_ L | x\ / IRNE M- ThE 7 &

: X : - : i : a H ! : ;
P : A I Tty B 1 I Y il ﬁ w©
£ : - 3/ H i ; j
s i i : | : A . G JURR T SN S S
40 -l S U5 SNV I AN

{ : : i : H R ! ¢

: : ; i

: ; £

! : ;
[ ] N ;
[ S S oo : A . N DU DU SRS N SUUI
i : :
L H H : i i ) 20 ! 20 .

20 T P 1 e Y B I SRS o — ! : ; . Nc
S DUNES THE SO U SR - P . ; o L i K JEEH | SEU: R . . IR D -
I : i i : i : I : i : : . : RN =
I B e : ; R S : S R ey e 13

erl . - IS _v S ;,v - M , N . “i ” - N . M [P EEREEE e - w m, e B _— .||4 - lell lLv[ - ; -

o N H H { Ji . ¢ : ! . w 1 . 1 H i oo

2500 3600 100 1200 1000 800 600 400
m

xS 2



