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spectrometry, Secondary alcohols, with sulphate as salt, and sulphuric acid is used for the preparation of
E, Z isomers, API (Active sulphate of drug substance. Also, sulphuric acid is widely used in synthetic
pharmaceutical ingredient). process for many drug substances. 2° alcohols are widely used as process
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and sulphuric acids used together in a reaction, 2° alcohols undergo
degradation into their E & Z isomers, the impact of these E & Z isomers on
drug substance are unknown, hence, they need to be evaluated.

INTRODUCTION:  Residual solvents in  Therefore, the solvent may sometimes be a critical
pharmaceuticals are defined as organic volatile parameter in the synthetic process ®. Residual
chemicals that are used or produced in the solvents are typically determined  using
manufacture of drug substances or in the chromatographic techniques such as gas
preparation of drug products. The solvents are not  chromatography °.

completely removed by practical manufacturing o ) )
techniques. Appropriate selection of the solvent for ~ The determination of residual solvents in drug

the synthesis of drug substance may enhance the ~ Substances or drug products is known to be one of
yield, or determine characteristics such as crystal ~ the most difficult and demanding analytical tasks in

form, purity, and solubility. the pharmaceutical industry. Furthermore, the
determination of polar residual solvents in
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As these residual solvents are potentially
undesirable substances, they either modify the
properties of certain compounds or are hazardous
to the health of individual. Organic volatile
impurities ° also affect physico-chemical properties
of the bulk drug substances. Crystallinity of the
bulk drug can be affected, as difference in the
crystal structure of the bulk drug may lead to
change in dissolution properties and problems with
formulations of the finished product. Finally,
residual solvents can create odor problem and color
changes in the finished products.

Many synthetic schemes involves 2° alcohols * for
recrystallization and as process solvents, in the
same process sulphuric acid used for preparation of
sulphate salts, during this process solvents converts
into some degradents. In this present work the
Secondary alcohol like 2-propanol, 2-butanol, 2-
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different alkenes along with respective alcohols 2.
The initial work was done with active
pharmaceutical ingredient(API) sulphate salts
having trace levels of 2-butanol and these samples
were analysed by GC-HS and found three unknown
peaks, as such 2-butanol injected into GC-HS and
found only one peak. In 2-butanol added one drop
of conc. H,SO4 and DMSO as solvent and injected
into GC-HS system, here also three unknown peaks
observed at same retention time as observed in API
sulphate salt, unknown peaks identified and
confirmed as degradents peaks of 2-butanol. The
degraded products > were identified by using
HS/GC, EI-MS ® with better resolution and
structures were confirmed by NIST software *° .

It is important to identify and justify the presence
of unknown impurities eluting in GC-HS method of
analysis with s/n more than 10.
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FIG.1: SCHEMATIC REPRESENTATION OF 1-ENE, E ISOMER AND Z ISOMER FORMATION.

Gas Chromatography-Head space (GC-HS) analysis:
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FIG. 2: DILUENT DIMETHYL SULFOXIDE (DMSO) CHROMATOGRAM
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FIG. 3: CHROMATOGRAM OF 2-BUTANOL SOLVENT IN DMSO DILUENT BY GC-HS
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FIG. 4: CHROMATOGRAM SHOWING DEGREDENTS OF 2-BUTANOL IN PRESENCE OF DMSO AND

SULPHURIC ACID BY GC-HS

Chemicals and Reagents: Analytical grade 2-
propanol, 2-butanol, 2-pentanol, 2-heptanol,
sulphuric acid and dimethyl sulphoxide was
purchased from Merck Mumbai, India, the API’s
for research, were obtained from Dr. Reddy’s
laboratories Ltd, Hyderabad India.

Instrumentation,
condition:

Gas chromatography-head space -electron imact
ionization: HS/GC-ElI methods were developed
and optimized to identify the 2° alcohol degredents,
GC/EI- MS data of alkene and E, Z isomers were
recorded by using Agilent 7890A Gas
chromatograph equipped with 5975C Mass
selective detector and G1888 network headspace
sampler in dimethyl sulfoxide diluent and API
sample concentration is 40 mg/mL. CP-Sil 5 CB
Column with 325°C maximum temperature, 60 m x
320 pm x 5um. The column temperature were

Mass & Chromatographic
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40°C for 0.0 min then 4°C/min to 80°C for 4 min
then 1°C/min to 90°C for 4 min then 50°C/min to
250°C for 10 min. Injector temperature was 200°C
Auxiliary temperature was 240°C, mass condition
were optimized to 230°C as EI source temperature,
150°C as Quadrupole temperature, EMV mode was
Gain factor (1), mass range were 25-700 a.m.u and
the HS conditions were 10 psi vial pressure, 95°C
vial temperature, 100°C loop temperature, 120°C
transfer line temperature, 0.15 min loop
equilibration time, Agitation mode was high,
injection time was 1.0 min.

Preparation of Standard solution: About 25 mg
of butanol were taken in a 50 mL volumetric flask
containing 10 mL of DMSO and added 1.0
equivalence of H,SO, and made up to the mark
with DMSO, this prepared solution taken for
HS/GC-MS analysis.
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FIG. 5: TOTAL ION CHROMATOGRAM OF 2-BUTANOL DEGREDENTS ELUTING AT RT 6.9, 7.4 AND 7.9
MINUTES
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FIG 6: MASS SPECTRUM OF 2- BUTANOL DEGREDENT BUT-1-ENE ELUTING AT RT 6.9 MINUTE.
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FIG. 7 MASS SPECTRUM OF 2-BUTANOL DEGREDENT (E) BUT-2-ENE ELUTING AT RT 7.4 MINUTE.
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FIG. 8: MASS SPECTRUM OF 2-BUTANOL DEGREDENT (Z) BUT-2-ENE ELUTING AT RT 7.8 MINUTE.
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FIG 9: MASS SPECTRUM OF 2-BUTANOL DEGREDENT BUTAN-2-ONE ELUTING AT RT 14.5 MINUTE.
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FIG. 10: MASS SPECTRUM OF 2-BUTANOL ELUTING AT RT 15.1 MINUTE.

Preparation of API Test solution: 25 mg of APl was taken into HS vial for HS/GC-MS analysis.
was taken in 10.0 mL HS vial containing 3 ml of  Because of absence of residual secondary alcohol
diluent and Added 2mL of diluent. This solution in API-1 and API-II degredent peaks not observed.
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FIG. 11: ACTIVE PHARMACEUTICAL INGREDIENT TIC SHOWING ABSENCE OF DEGREDENT PEAKS

Preparation of Spiked secondary alcohols: 25 added another 2 mL of diluent. Secondary alcohol
mg of APl was taken in 10.0 mL HS vial degredents (E, Z isomers of 2-butanol) are shown
containing 3mL of diluent, 2.5 mg of secondary in following figures.

alcohol with 1.0 equivalence of sulphuric acid and
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FIG. 12: TIC SHOWING DEGREDENTS OF SECONDARY ALCOHOL

RESULTS AND DISCUSSION:

Observation in 2-Butanol standard solution: In
GC-MS TIC three major peaks of 2- butanol in
presence of sulphuric acid were but-1-ene, (E)-but-
2-ene and (Z)-but-2-ene, based on the percent ratio,
boiling point and elution order, the two were
confirmed as (E),(Z) isomers.

OH

P

2-butanol
iHZSO:I
but-1-ene (E)-but-2-ene (Z)-but-2-ene

Chemical Formula: C4
Exact Mass: 56.06

Chemical Formula: C4Hg

He Chemical Formula: CyHg
Exact Mass: 56.06

Exact Mass: 56.06

Observation in 2-pentanol standard solution: In
GC-MS TIC three major peaks of 2- pentanol in
presence of sulphuric acid were pent-1-ene, (E)-
pent-2-ene and (Z)-pent-2-ene, based on the
percent ratio, boiling point and elution order ,the
two were confirmed as (E),(Z) isomers.

OH

2-Pentanol
¢l 12504
pent-1-ene (E}-pent-2-ene (Z)-pent-2-ene

Chemical Formula: CsH,,Chemical Formula: CsHyg
Exact Mass: 70.08 Exact Mass: 70.08
1-Pentene 2-Pentene

Chemical Formula: CsHqq
Exact Mass: 70.08

2-Pentene
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Observation in 2-heptanol standard solution: In
GC-MS TIC three major peaks of 2-heptanol in
presence of sulphuric acid were hept-1-ene, (E)-
hept-2-ene and (Z)-hept-2-ene, based on the
percent ratio, boiling point and elution order ,the
two were confirmed as (E),(Z) isomers.

CH

)V\/\

2-Heptanol

luzsoa

hept-1-ene (E)-hept-2-ene (Z)-hept-2-gne
Chemical Formula: C7Hy4 Chemical Formula: C7Hyy Chemical Formula: C7Hys
Exact Mass: 98.11 Exact Mass: 88.11 Exact Mass: 98.11

Observation in 2-propanol standard solution: In
GC-MS TIC three major peaks of 2-propanol in
presence of sulphuric acid were prop-1-ene, here no
formation of E and Z isomers.

jH\
propan-2-ol

H2504

/’\-\\ OR

- -
prop-1-ene prop-1-ene
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CONCLUSION: From the above data, any active
pharmaceutical ingredient in sulphate salt form and
2°alcohols as  process solvents in  Gas
Chromatography-Head Space analysis, there is a
possibility of degrdation of secondary alcohols and
these degraded products are isomers of secondary
alcohols (at polar reason of chromatogram). These
isomers namely E and Z were confirmed by
HS/GC/EI-MS.  The  1°alchols  like  2-
propanol/propan-2-ol were not given E and Z
isomers in presence of sulphate salt. Secondary
alcohols are not degrading in presence of HCI
solution.
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