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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 contin-
uously and their chemical structures are generally complex or slightly different in case of their analogs. The usual methods for :_o:::om-
tion such as color reactions, precipitation, crystal tests or ultraviolet spectrophotometry, etc. are inadquate to differenciate the drug substan-
ces 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. [n 1985, the Pharmacopoeia Gommission
entrusted some institutes for drug control to compile and publish the Atlas of Infrared Spectra of Drugs (1985) in which infrared spe-
ctra for 423 drug substances supplied by domestic manufacturers were recorded with a purpose ot establishment of infrared reference spectra
being adopted in specifications of pharmaceutical substances in the drug quality testing scheme in China. Since the infrared spectrophoto-
metry will be adopted in the Chinese Pharmacopoeia 1990 edition as well as in the pharmaceutical specfications promulgated by the Mi-
nistry of Public Health and the number of specifications with tests based on infrared spectroscopy is increasing steadily, there is a de-
mand 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 monographs. Therefore, the Commission organized a collaborative study group, ooauommm
of scientists from Hubei Institute for Drug Control (the leading member), National Institute for the Control of Pharmaceutical and Bio-
logical Products, Hunan, Shanghai, Tianjin, Liaoning and Heilongjiang Institutes for Drug Control, to carry out the work for recording,
examining, verifying and compiling the spectra. The work was performed, revised and amended on the basis of the 1985 edition of the
Atlas. In the course of compilation, the group enjoyed the full support in providing the specimens of drug substances and reference mate-
rials from various Institutes for Drug Control throughout the country.

There are 582 infratred spectra of the drug substances included in this volume. 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 Pharma-
copoeia 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

The Chinese Pharmacopoeia and the pharmaceutical specifications promulgated by the Ministry of Public Health will be revised ro-
utinely and periodically, but this volume. Atlas of Infrared Spectra of Drugs (1990), may not be revised concomitantly. Supplement to
this volume will be published as required to cover the increasing number of drug substances and for correcting any discrepancies found

in use. 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
Pharmacopoeia Commission of
the Ministry of Public Health.

the People’s Republic of China

pr——



B B

— (HRAINERENHZA TRy, B, RiEMESL RiERBCPEZ R, ARG RIREMAEE. BRE., AT AE
RTINS, O FHmE. SELEEHEBERIZGRNPX A, BT A, B, 2FR., BTSRRI E
%,

Ko|ABX£ES]. BTAES. 2FREKSL BRFHBEFRIEES.

. HSbar X L

A TR B G % B AR LM B Perkin—Elmer 77 %99 R 7 Fn L 4 #r L2840 1 0B B8 _L Rl 3o

=, KiEERY il

IR BOLE R R BRAERILADIN, ARBENKBHZAL, BHHFEHREREHRZE,

RENHE

1. KR

PR A Y Img, BB, MATROGBRAAKE BN £200mg, o PHERSY, BETHERZNI3mmiy Ed, #5454,
EHRESESREMAE, WA 2o8E, MEZE0.8~1x10kPa(#8~10t-cm™), {R#F2~5srsh, BrZEZ, WHHIRHMIRE, HEVUR
ERE), KWHEBEE., R B TSNS b, BAESER b B — %R &6 2 A RIS L R b %, FehieiErE.,

SMRAFRALFN R RER JAREH SRR ES R, URESIESE, FHi%RE, EERKTFI5%2EA%E, BREMM0cm™ R
1630cm™PhH /T IR 388 B s PR 5 kit 2 80— R MR W e b, JEC At IX 38 A I 1 B0 F 2 £ 3 2 18 s 3R TR W 1 36

2. # &%

BEIR Y Smg, BEIEHEk D, Rind RBCIRE WS ER A, HRBHIHHR, RERMREYETHARAHRAF (BHEY
150mg) Z ], fEAHEIRR s DURILEFA300mg il 22 A fEAME, FhileikE, R HEGE TN R Ry,

3. B &

SR ERBEIRBD T, BEAEIKRETRAHR RE0E TR PR Sel il S BT & Rl A m sl eigE,

4. W

Bt iR IR TR AN, BRI ~10% R EHIRE, BTF0.1~0.5mmEERE AL B REERE, FHFESR R b E— ik




R RBRC R (Y 251 e I W ATl 11 A %

# B

2 U vh e T PR () 2 P P Bl B B (em ™), [RTI BR AR RS B (um) , 6 i TG BB A7 2H B (T %),

A1 B S e, R T FIMOE Dk 12~ 15 5y B, 28— MR HI7E 009 B AREA b, 6 1R A8 I bk — M43 ] 7 o6 I3 O Rk M i 70
1022 &R,

M., Otk ,

1. JLCREZH, TAMZ RbnM B A A R0 S B Z5 8, 000 3 28 roAE L A I 1 PRt Vvt TR

HAb i BN Al FErh B2 8, DA MR RIEE . AR, B b 25 Rk % A %25 5 % BlRxt .

2. AEURLEA UL I B BVER H4000~400cm™, (HAMLLIMEIR AL SR HTEE AR, FHRLFRFHGNER, 75 aTEHAR
P S8 T W 3 i PR o A B 08 B IX TRt R BT PR B M RERL P AR EI 254 4y 6 B BT T I 5k,

3. BAZmAENERN, TTREHR T REMMM, BEXHMEIEESALEETRRLERTS—3, BIERM, MEFLEESTL
HRLE i B b i 0 i AT BUAC B s AT R Al

4. RAEREH, PREEEROBRES, FHik, ERFEEMRE, BHERER A8 B4 S0 BB E R K & 8 H xRk
56 J ] AE P A RO WAL

AR R TRER B E TR GBIAR, FICETR B & TR AR AR HE A .

5. ATHEME, FHEERBETEARBHE I8 R (e LRI RELMEEGCRE, ExHRETNZ&I0LIEE 5401
LB ROEEN, EEEENEZ R HBMSE EFRRECHEENLIEE, 54005 BB RE L RE B L% -
b, mITHSANs BRFEZR R ARRERE GlmkaRrr, SMiES nEm, RECHEBCERNILE, BETHRL
i I o i Y S U




Notices

T . This volume, Atlas of Infrared spectra of Drugs, consists of three parts: notices, spectra and indexes. The spectra were record-
ed on an infrared spectrophotometer from the drug substances described in the Pharmacopoeia of the People’s Republic of China, phar-
maceutical specifications promulgated by the Ministry of Public Health and pharmaceutical specifications promulgated by authorities of pr-
ovinces, autonomous regions or Municipalities. Under each spectrum it has been described also both Chinese and Latin titles. structural
and molecular formulas, spectrum number and method of preparation of sample of the drug substance concerned.

Indexes are arranged in Chinese titles, Latin 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—-Elmer 77 and 99
series as well as the 4010 model of Shanghai Analytical Instrument Factory

T . Recording of spectra

In this Volume, all drug substances used for recording the spectra comply with their requirements described in the monographs con-
cerned with the exception of a few related compounds which are necessary in test for identity of certain drugs

Procedures for preparation of samples

1. Disc Method

Triturate about | 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 0,8-1X 10* kPa(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 un-
iform 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 compe-

nsation. 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 ma-
xima 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 method

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 0.1-0.5mm. Record the spectrum when a matched cell filled with the same solvent is placed in the refere-
nce beam for compensation.

Spectrum recording

The linear abscissa of the spectrum shows wavenumber (cm™") and the corresponding wavelenth (#m) is also indicated. The ordinate
of the spectrum shows transmittance (T %3).

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 controlled to be less than 109% by appropriately ad-
justing the quantity of substance being examined.

W. Uses of the spectra

1. The corresponding spectra in this volume are used as reference spectra for drug substance as an infrared spectiophotometric
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
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Chinese Pharmacopoeia, pharm aceutical specifications promulgated by the Ministry of Public Health and the pharmaceutical specifications
promulgated by authorities of the provinces, autonomous regions or municipalities.

2. In this volume, the spectrum was scanned in the range from 4000-400cm™.

However, the spectrum recorded on various mod-
els of infrared spectrometer, which may have different scanning range. can be compared with the relevant spectrum included in this vo-
lume within the corresponding spectrum region. Of course, the resolution performance of the instrument used should meet the require-
ments 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, the method of preparation of the substance being examined as described in note of the spectrum
should be followed.

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 volume, 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 f{ilm recorded on the spectrophotometer described in paragraph 1 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 (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 refer-

ence spectrum in this volume.
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