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Fig. 5.9
The major absorptions
which can be observed
in drug molecules.
stg. : strong absorption;
md.: medium
absorption; wk. : weak
absorption; brd. : broad;
shp. : sharp;
conj. : conjugated; v.
brd. : very broad; A-F
additional notes below.

Application of lR spectrophotometry
in structure elucidation
As indicated earlier, the extent to which IR spectrophotometry can be used to elucidate
structures is limited. The information given in Figure 5.9 is confined to the more
easily recognisable bands in the IR spectra of molecules; this is to discourage the
notion that IR is a technique used for extensive structure elucidation - in
pharmaceutical analysis it is a fingerprint technique. The most readily assigned
absorptions are usually at > 1500 cm-r. The bands < 1500 cm-' are in the fingerprint
region of the spectrum where the absorption is very complex and it is difficult to
be confident in the assignment of absorptions to particular functional groups. Fuller
tables of the bands in the fingerprint region are given elsewherel and the present
treatment is focused largely on the bands > 1500 cm-1.
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Examples of lR spectra of drug molecules
Some examples of interpretations are given in Figures 5.10-5.14 and Tables 5.3-5.6.
In the examples, only limited interpretation of the fingerprint region is attempted since
assignments in this region are often not certain. Even above 1500 cm-t it is sometimes
difficult to assign bands; thus IR is not a primary structure elucidation technique.

Fig. 5.10
Infrared spectrum of
paracetamol as a KBr disc.
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Fi9. 5.11

The infrared sPectrum of
aspirin as a KBr disc.
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Fig.5.12
The infrared spectrum of
dexamethasone obtained
as a KBr disc.
Corticosteroids provide
some of the best examples
for the assignment of lR
bands because of the
prominence of the bands
in their spectra above
1500 cm-r.
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Fig. 5.13
lR spectrum of
dexamethasone obtained
using the DRIFT

technique.
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The spectrum of dexamethasone obtained by the DRIF| technique is shown in

Figure 5.13 and is very similar to that obtained using a KBr disc. However, the

proportion of dexamethasone powdered with KBr and used to obtain the DRIFT

spectrum was l0 times that used to prepare the KBr disc, which yielded the spectrum

shown in Figure 5.l2.As discussed earlier in this chapter, the use of DRIFT has some

advantages over the preparation of a KBr disc.
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Fig. 5.14
lR spectrum of
phenoxymethyl penicillin
potassium. Obtained as a

KBr disc. o)(J
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lR spectrophotometry as a fingerprint technique

Preparation of samples for fingerprint determination
The majority of samples prepared for fingerprint determination in order to determine

their degree of conformity with BP standards are prepared as KBr or KCI discs.

The instructions with regard to sample preparation stipulate that l-2 mgof the substance

being investigated should be ground with 0.3{.4 g of KBr or KCl. The KBr or KCI

should be free from moisture. The mixture should be compressed at 800 kPa and discs

should be discarded if they do not appear uniform. Any disc having a transmittance

175Vo at 2000 cm-t in the absence of a specific absorption band should be discarded.
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Assign the bands A-E indicated in the spectrum of hydrocortisone.
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The instrument used to measure the IR spectrum should be calibrated using a

polystyrene film. Formulations are usually extracted with a specified solvent and
it is stipulated that adequate spectra will be obtained only if excipients in the

formulation are adequately removed. For pure substances, if difficulty is

encountered with obtaining a fingerprint match to the BP spectrum of a reference
standard for the substance being examined, the analysis should be repeated

where the substance being investigated and the reference standard have been

recrystallised from the same solvent. As can be seen in Figure 5.15, even closely
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Fig. 5.15
Comparison of the
fingerprint regions of
dexamethasone and
betamethasone.
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related compounds give different IR spectra in the fingerprint region.

Dexamethasone and betamethasone only differ in their stereochemistry at the

l6 position on the steroid skeleton. However, this small difference is great enough

to result in a different fingerprint spectrum for the two compounds. There are

even slight differences in the absorptions of the bands due to C:C stretching at

1620 cm-r.

r
Compare the fingerprint regions of the following spectra with the spectrum of paracetamol
given in Figure 5.10. Which spectrum is due to paracetamol? Suggest what the structure of the
unknown compound might be.
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