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PREFACE

Tnfrared spectrophotometry is 2 means widely used to anulyze organic compounds. As the high degrec of specificity of the infrared spectnum for a given compound,
infrared spectrophotometry is commonly adopted in pharmaceutical amalysis combined with the other physical and chemical methods in the identification test of organic
drug subsances. With the number of organic dmg 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,
pregipitation,, crystal tests or Ulbra-vis spectrophotometry, ete., arc inadequate to differentiate the dmg substances with ¢losely related structures,

identification tests of some drug substances based on infrared spectrophotometry were introduced for the first fime into the Chinese Pharmacopoeia velume I,
1977 odition, and the infrared refirenee spectra were compiled in e appendix. In 1985, w meet the requirement of drug control in China, the Pharmacoposia
Commission entrusted some institules for drug control to compile and publish the Atlas of Tnfrared Spectra of Drugs (1985) in which the infrared specina for 423 drug
substances supplied by domestic manufactures were recorded as the infrared reference speetra being adopted in specifications of pharmaceutical substances. Seeing that
the infrared spectropbotometry had been adopted in the Chingse Pharmacopoeia as well as in oiher National Pharmaccutical Specifications and the number of
specifications with tests based un infrared specrophotometry was increasing steadily, there was a demand for further extension of this work. So the Atlas was officially
published as a companion vulume of National Pharmacentical $pecifications. Thercfore, the Commission organized a collaborative study & reviewing experts group,
composed of scientists from National Tnstitute for the Conwrol 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, venfying and compiling the spectra. In 1990, the Atlas of Infrared Spectra
of Drrugs (1990 edition) including 582 infrared speetra of drug substances was published. For the sake of continuily of this work, the Atlas of lofrared Spectra of Drugs
would be published volume by volume.

Thete were 6535 infrarcd spectra of the drug substances recorded by Grating Infrarcd Spectrophotometer in the volume [ published in 1995, The volume U]
published in 2000 included 208 infrared spectra of the drug substinces, which were all recorded by Fourier Transform Infrared Spectraphotometer instead. The volume
M published in 2005 consists of 210 infrared spectra of the drug substances including 172 new spectra and 38 re-recorded ones. With the exception of particular



situations, the corresponding spectra it this Atlus are uscel a3 refercnce spectra of druy substances (or identification or purity test required in monographs concerned n
{he Chinese Pharmacopeeia as well ag in other National Pharmaceutical Specifications, which will nat include infrared spectrum any mote. The other spectra in this
Atlas may be used also as reference spectra in phatmaceutical analysis.

i the course of cumpilation, the group is indebted to the full support in providing the specimens of dmg substances and reference materials from various Instiwutes
for Drug Control as well a5 manufacturers throughout the couniry.

All comments and supgestions concerning the contents of the Atlas will be welcome and subjected te carcful consideration and necessary amendments be made for

inclusion in subsequent supplement or nex! volume.

Pharmacepocia Commission of PR, China
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NOTICES

| . Each volume, the Atlas of Infrared Spectra ol Thrugs, consists of three parts: notices, spectta and indexes, The gpectra were recorded uwsing an infrared
spectrophotometer trom the dmg substances deseribed in the Chinese Pharmacopoeia and National Phanmaceutical Specifications promulgated by the State Food and
Drug Administration. Under each spectrum are described both Chinese and English genetic names, stuctural and molecular formulas, spectrum number and preparation
method for sample of the drug substance concermed.

Indexes are arranged in Chinese titles, English nitles as well as molecular formulas of the drug substances, respectively. The numeral listed in the index indicates
the spectnun ounber.

Il . Infrared spectrophotometer

The spectra in Volume TIT were recorded wsing various medels of Fourier Transform Lnfrared Spectrophotometers and all these digital raw TR data from various
FTIRs wete processed with Big-Rad WIN-TR soliware to achicve the format unification of spectra.

M. Recording of specia

It Volurae TEL aif drug substances wsed for recording the spectta comply with their requirements described in the monographs concerned with the cxception of a
feww related compounds which are necessury in identification test of certain drugs.

Pracedures for preparation of samples

1. Disc Method

Trturate about 1mg of the substance being ¢xamined with approximate 200 mg of dried, finely powdered potassium bromide or potassium chloride in an agate
moriar. Grind the mixture thoroughly and spread it unifermly in a die of 13 mm in diameter. Compress the mixture under vacuuam with & pressure applied 10 the dic of
0.8~1(Pa for 2 to 5 minutes, after the die assembly has been evacuated ahout 2 minutes. Remove the vacuum and take off the disc. The resultant dise 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 suilable congeniration. Maount the dise in 2 suilable holder and place it inte the sample beam of the



spectrophotometer. Place: a similarly prepared blank dise of putassium bromide or potasgium chloride into the sample beam for background compensation, Record the
spectrum with backpround deducted.

Quality Requirernunt for potassium bromide or potassium chloride Record the spectrum of a blank disc of potassivm bromide ar potassium chloride proparcl as
described above, The spectrum has a substannally {lat baseline exhibiting o maxima with an absorbance greater than 3% of ransmittance above the baseline, with the
exceplion of maxima due to residual ot absorbed water at about 3440 ¢m ' and 1630 ¢m *. The baseline should be more Lthan 75% of transmittance,

2. Mull method

Triturate about 5 g of the substance being examined with a little amount of liquid parafTin or other svitable iquid t© give a homogencous creammy 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 my in weight for background compensation. Other suitable salt plates may be used mstesd of potassium browmde plates.

3. Film micthed

Use a capillary [ilm of the liquid substance heing examined held between two polassium bromide plates or other suitable sals plates with the method as described in
the mull method. A filled cell of suitable thickaess may be alse used. For bigh polymer, prepare a film with suitable thickness. Mount the film in a suitable holder and

place it into the sample beam. Record the specirum.
4. Solution method

Prepare a solution of the substatce being examined in a suitable solvent W the concentrations of 1%~ 10%. Flace the solution in a filled cell with a thickness of (.1
to (. 5mm. Record the spectrum when s matched cell filled with the same solvent as background,

2. ATR method

Place the substance being exarmined in @ manner of homogeneous und close contact with an ATR. {Attenuated Total Reflectance) prism, and record its retlectance
spectrom.

Spectrum recording

The lincar abscissa of the spectrum shows wave number (cm™) and the erdinate of the spectrum indicates trangmyittance (I%).

The spectra were recerded at 2 em™ resclution, En general, the baseline it spectrum was controlled w be more than 90% wansmitience and the tansmittance of the
strongest absothance peak was controlled 10 be less than 10% by appropriately adjusting the quantity of substnce being examined.

V. Tses of the spectra

1. The comresponding spectra in this Atlas are used as reference spectra for dmg substance when the identification by the use of infrared spectrophotometry is



required in monographs of the Chinese Pharmacoposia and National Pharmaceutical Specifications promulgated by the State Food and Drug Administration. In the
cases of wirared spectromeinic identification for drug preparation, owing to the spectral disturbances prwduced by exdpient or other additive may be existent thereafter,
the vorresponding spectra ic this Atias are used as reference onty utifess atheraise stated.

! o 400cm ™. However, the spectrum recorded on different models of nfrared

2. In volume i, the spectrrum was scanned i the range from 4000cn”
spectrophutomcter, which may have different scanning range, can be compared with the relevant spectrum incioded in this volume within the corresponding spectrum
egion. Of course, the performance of the ngirument used should meet the requirements of Mnfrared Spectrophotometry as described in the appendix [V C of the
Chinese Pharmacopoeia.

3. Duz o polymorphism, the difference between the spectrum recorded from the subsiance being examined and the relevant speetrum included in this volume may
sceur. n this case. the preparation method of the substance being examined at deseribed in the note of the speetrum or that deseribed in the monograph shouold be
followed.

4. Various factors may afllect the character of spectrum recorded by dise method. Therefore, the possible influcnee of preparation conditions of disc to the positions
and the relative intensitics of the absurbance bands should be considered when the spectrum in this volume 1 used for comparison.

If ho 1on-exchange reacion happens between the substance (chloride salts) being examined and the matrix when preparing disc, potassium bromide should be used
as matnx for all solid specimens, Otherwise, potassium chleride must be nsed as matrix for chlonde salts,

5. Carc should be taken to the interfercnce of atnosphere including carbon dioxide and water, because FT-IR spectrophotometer is usually a single beam type
mstrument. Some switable measures, such as hlow with dred nitrogen, should be adopted iFnceessary,

&. A spectrum of 2 polystyrene film is included in this volume for the convenience of comparison, 1t is suggesied that a polystyrene spectium is recurded on the
nstrument being used for cxamination of the substance being examined. Bath speetra should be compared at fisst to observe any pussible differences due to the
potential variations of resolving power and operating conditions {i.e. slit program, scanning speed, etc.) of the instruments being used. With reference to these factors, it
would be useful for assessing the comgordance of the specirum of the substance being examined with thar of the referency spectrum i this volume.

T. Due o somi teasons, such as the quality of spectrum or polymorphism of the substance being cxamined, the spectra of some compounds were rerecorded armd
inscrolled in the subsequent volume. If the spectra of some compounds were insrolled in different volumes, the spectrum inserolled io latter volumne should be used as

critena for identification, and the spectrum in former volume onlby as refitence,
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P2 —BEW
B2 Diflunisal

O
BFH: Cy3HgF,0z F OH
SHEHE: KBr A
&5%: MUASEE, MOBTTKZESER, BAS : O Q OH

EXT. ARELTHASTRD, NE,

Note : Dissoive a proper quantity in a little

anhydrous ethanol, evaporate to dryness

on water bath, dry in vacuum with

phosphorus pentoxide (P20s).
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HWWE: Clavulanate Potassium
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pR: BEAR
HIZ2: Crotamiton PN J\/\
S35 CiaHPNO
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Preparation of sample: Liquid thin film
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Note: Dissolve a proper quantity in a little

anhydrous ethanol, evaporate to dryness

on water bath, dry in vacuum.
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H3%: Threonine

2F3N: CiHNO;
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BV - Glutamic Acid 0 0
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Note: Dissolve a proper quantity in water, evaporate to dryness on
water bath, a ftype is obtained; or dissoive a proper quantity
in water with heat, cool to crystallize, a a-type is obtained .
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HEWH,: Alendronate Sodium

HO (H) (I:I)OH
\P P/
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DFH: C4Hi;NNaO;P, « 3H0 HO

HEDISE: B (BRDE)

Preparation of sample: Muli method (liquid paraffin )
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dryness on water bath. Dry the residue in vacuum.
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ethanol, evaporate to dryness on water bath,
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FWZ: Albendazole OCH;
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Preparation of sample: Mull method (liquid paraffin )
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: Ligustrazi '
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W Z: Tolperisone Hydrochloride
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