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Determination of Enantiomers and Diastereoisomers in Tadalafil by HPLC

JING Ya®, WANG Limin®, DU Shigi®, LI Bo®, DI Bina’b*(China Pharmaceutical University, a.College of Pharmacy,
b.Key Laboratory of Drug Quality Control and Pharmacovigilance, Ministry of Education, Nanjing 210009, China)

ABSTRACT: OBJECTIVE To develop an HPLC method for the determination of enantiomers and diastercoisomers in
tadalafil. METHODS A CHIRALPAK-IC column(250 mmx4.6 mm, 5 pm) was adopted. The mobile phase was
acetonitrile-water(40 : 60) at the flow rate of 1.0 mL-min ' and injection volume of 20 uL. The UV-detection wavelength was set
at 222 nm with the column temperature of 30 ‘C. The isomer contents were calculated by self contrast method with the
correction factor, and the correction factor of isomer A, isomer B and isomer C were 1.22, 1.07 and 1.25 respectively. RESULTS
Calibration curves were found to be linear in the ranges of 25.3-379.5 ng-mL™" for isomer A, 50.6-379.5 ng-mL™"' for isomer B
and 50.4—378.0 ng-mL™" for isomer C(+=0.997 3-0.998 7). The average recovery(n=9) of isomer A, isomer B, and isomer C were
107.5%, 96.9%, and 98.5%, respectively. RSD of repeatability was 1.44%, 1.64% and 4.89% respectively, and the RSD of
sampling precision was <<2%. The LOD of isomer A, isomer B and isomer C were 12.7, 25.3, 25.2 ng-mL™". Isomer B and C
were not detected (<0.01% of tadalafil) and the content of isomer A was up to 0.018% in 3 batches of samples. CONCLUSION
The method is simple, accurate and reproducible. It can be reliable for the quality control of enantiomers and diastereoisomers of
tadalafil.
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Fig. 1 Structure of tadalafil, isomer A, isomer B and isomer C
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Fig. 2 HPLC chromatograms of interference experiment
results

A-blank; B-sample with isomer references; C-sample; D-mixed
references of tadalafil and isomers; 1—isomer A; 2—isomer B; 3—tadalafil;
4—isomer C.
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Fig.3 HPLC chromatograms of Forced degradation experiment
results

A-acid degradation; B—base degradation; C-heat degradation; D-light
degradation; 1-isomer A; 2—tadalafil; 3—isomer C.
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Tab. 2 Determination results of samples(n=3)
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Fig.4 Synthetic route of tadalafil

1-D-tryptophan methyl ester hydrochloride; 2—heliotropin; 3—(6R,12aR)-tetrahydroquinoline; 4—tadalafil.
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Fig. 5 Synthetic route of tadalafil isomers

1-D-tryptophan methyl ester hydrochloride; 2-heliotropin; 3—(6S,12aR)-tetrahydroquinoline; 4—isomer A; 5-L-methyl tryptophan hydrochloride;
6—(6S,12a8)-tetrahydroquinoline; 7—isomer B; 8—(6R,12aS)-tetrahydroquinoline; 9—isomer C.
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