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PREFACE

Infrared spectrophotometry is a means widely used to analyze organic compounds. As the high degree of specificity of the infrared spectrum for a given compound,
infrared spectrophotometry is commonly adopted in pharmaceutical analysis combined with the other physical and chemical methods in the identification test of organic
drug substances. With the number of organic drug substances increases continuously, especially their chemical structures are complicated or rare different in case of
their analogs, the tests based on infrared spectrophotometry are always found to be an effective one when the usual methods for identification, such as color reactions,
precipitation, crystal tests or Ultra-vis spectrophotometry, etc., are inadequate to differentiate the drug substances with closely related structures.

Identification tests of some drug substances based on infrared spectrophotometry were introduced for the first time into the Chinese Pharmacopoeia volume
I, 1977 edition, and the infrared reference spectra were compiled in the appendix. In 1985, to meet the requirement of drug control in China, the Pharmacopoeia
Commission entrusted some institutes for drug control to compile and publish the Atlas of Infrared Spectra of Drugs (1985) in which the infrared spectra for 423 drug
substances supplied by domestic manufactures were recorded as the infrared reference spectra being adopted in specifications of pharmaceutical substances. Seeing
that the infrared spectrophotometry had been adopted in the Chinese Pharmacopoeia as well as in other National Pharmaceutical Specifications and the nurqber ‘of
specifications with tests based on infrared spectrophotometry was increasing steadily, there was a demand for further extension of this work. So the Atlas was officially
published as a companion volume of National Pharmaceutical Specifications. Therefore, the Commission organized a collaborative study & reviewing experts group,
composed of scientists from National 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 of recording, examining, verifying and compiling the spectra. In 1990, the Atlas of Infrared Spectra
of Drugs (1990 edition) including 582 infrared spectra of drug substances was published. For the sake of continuity of this work, the Atlas of Infrared Spectra of Drugs
would be published volume by volume.

There were 685 infrared spectra of the drug substances recorded by Grating Infrared Spectrophotometer in the volume I published in 1995. The volume II
published in 2000 included 208 infrared spectra of the drug substances, which were all recorded by Fourier Transform lnfﬁ\gred Spectraphotometer instead. The volume

Il published in 2005 included 210 infrared spectra of the drug substances (172 new spectra and 38 re-recorded ones). The volume IV published in 2010 consists of



124 infrared spectra of the drug substances. With the exception of particular situations, the corresponding spectra in this Atlas are used as reference spectra of drug
substances for identification or purity test required in monographs concerned in the Chinese Pharmacopoeia as well as in other National Pharmaceutical Specifications,
which will not include infrared spectrum any more. The other spectra in this Atlas may be used also as reference spectra in pharmaceutical analysis.

In the course of compilation, the group is indebted to the full support in providing the specimens of drug substances and reference materials from various Institutes

for Drug Control as well as manufacturers throughout the country.
All comments and suggestions concerning the contents of the Atlas will be welcome and subjected to careful consideration and necessary amendments be made for

inclusion in subsequent supplement or next volume.

Pharmacopoeia Commission of P.R. China
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NOTICES

I. Each volume, the Atlas of Infrared Spectra of Drugs, consists of three parts: notices, spectra and indexes. The spectra were recorded using an infrared
spectrophotometer from the drug substances described in the Chinese Pharmacopoeia and National Pharmaceutical Specifications promulgated by the State Food and
Drug Administration. Under each spectrum are described both Chinese and English generic names, structural and molecular formulas, spectrum number and preparation
method for sample of the drug substance concerned.

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 Volume IV were recorded using various models of Fourier Transform Infrared Spectrophotometers and all these digital raw IR data from various
FTIRs were processed with Bio-Rad WIN-IR software to achieve the format unification of spectra.

I . Recording of spectra

In Volume IV . all drug substances used for recording the spectra comply with their requirements described in the monographs concerned with the exception of a
few related compounds which are necessary in identification test of certain drugs.

Procedures for preparation of samples

1. Disc Method

Triturate about 1mg of the substance being examined with approximate 200 mg of dried, finely powdered potassium bromide or potassium chloride in an agate
mortar. Grind the mixture thoroughly and spread it uniformly in a die of 13 mm in diameter. Compress the mixture under vacuum with a pressure applied to the die of 0.8~1
GPa for 2 to 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
transparent and free from any obvious particles by visual inspection. When and if the die of other diameters is used, the dosages of sample and dispersive reagent should

be adjusted accordingly to prepare the disc with suitable concentration. Mount the disc in a suitable holder and place it into the sample beam of the spectrophotometer.



Place a similarly prepared blank disc of potassium bromide or potassium chloride into the sample beam for background compensation. Record the spectrum with
background deducted.

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. 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 about 3440 cm™ and 1630 cm™'. The baseline should be more than 75% of transmittance.

2. Mull method

Triturate about 5 mg of the substance being examined with a little amount of liquid paraffin or other suitable liquid to give a homogeneous creamy paste in an
agate mortar. Compress and hold a portion of the mull between two flat potassium bromide plates (about 150 mg each). Record the spectrum by using a blank disc of
potassium bromide with about 300 mg in weight for background 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. A filled cell of suitable thickness rﬁay be also used. For high polymer, prepare a film with suitable thickness. Mount the film in a suitable holder and
place it into the sample beam. Record the spectrum.

4, Solution method

Prepare a solution of the substance being examined in a suitable solvent to the concentrations of 1%~10%. Place the solution in a filled cell with a thickness of 0.1
to 0.5 mm. Record the spectrum when a matched cell filled with the same solvent as background.

5. ATR method

Place the substance being examined in a manner of homogeneous and close contact with an ATR (Attenuated Total Reflectance) prism, and record its reflectance
spectrum.

6. Gas method )

Examine gases in a cell with optical path length of about 10cm. Evacuate the cell and fill the gas being examined to a suitable pressure (for example, 30~50mmHg).
Record the spectrum.

Spectrum recording

The linear abscissa of the spectrum shows wave number (cm™) and the ordinate of the spectrum indicates transmittance (7' %).



The spectra were recorded at 2 cm™ resolution. In general, the baseline in spectrum was controlled to be more than 90% transmittance and the transmittance of the
strongest absorbance peak was controlled to be less than 10% by appropriately adjusting the quantity of substance being examined.

IV . Uses of the spectra

1. The corresponding spectra in this Atlas are used as reference spectra for drug substance when the identification by the use of infrared spectrophotometry is
required in monographs of the Chinese Pharmacopoeia and National Pharmaceutical Specifications promulgated by the State Food and Drug Administration.

2. In volume IV , the spectrum was scanned in the range from 4000 cm™ to 400 cm’'. However, the spectrum recorded on different models of infrared spectrophotometer,
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
performance of the instrument used should meet the requirements of Infrared Spectrophotometry as described in the appendix IV C of the Chinese Pharmacopoeia.

3. Due to polymorphism, the difference between the spectrum recorded from the substance being examined and the relevant spectrum included in this volume may occur. In
this case, the preparation method of the substance being examined as described in the note of the spectrum or that described in the monograph should be followed.

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

If no ion-exchange reaction happens between the substance (chloride salts) being examined and the matrix when preparing disc, potassium bromide should be used
as matrix for all solid specimens. Otherwise, potassium chloride must be used as matrix for chloride salts.

5. Care should be taken to the interference of atmosphere including carbon dioxide and water, because FT-IR spectrophotometer is usually a single beam type
instrument. Some suitable measures, such as blow with dried nitrogen, should be adopted if necessary. _

6. A spectrum of a polystyrene film 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. Both spectra should be compared at first to observe any possible differences due to the potential
variations of resolving power and operating conditions of the instruments being used. With reference to these factors, it would be useful for assessing the concordance
>f the spectrum of the substance being examined with that of the reference spectrum in this volume.

7. Due to some reasons, such as the quality of spectrum or polymorphism of the substance being examined, the spectra of some compounds were rerecorded and

nscrolled in the subsequent volume. If the spectra of some compounds were inscrolled in different volumes, the spectrum inscrolled in latter volume should be used as

:riteria for identification, and the spectrum in former volume only as reference.
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