
Chapter 3 
 

 The role of the enantiomers of ibuprofen and 

deprenyl in pharmaceutical industry 

 
3.1 Ibuprofen enantiomers 

The IUPAC name for ibuprofen is 2-(4-isobutyl-phenyl)-propionic acid. Figure 3.1 

depicts a two dimensional structure of ibuprofen. Ibuprofen is an aromatic compound 

with a para-sustituted benzene ring. In the upper right of the structure is a carboxylic 

acid functional group, specifically a propionic acid. Attached to the second carbon is a 

phenyl group. Attached to the phenyl group, para to the propionic acid group, is an 

isobutyl group which leads to the beginning of its common name. Ibuprofen is a small 

organic compound composed of 13 carbon atoms, 18 hydrogen atoms and 2 oxygen 

atoms.  

 

Figure 3.1 Ibuprofen 

 

Ibuprofen, like other 2-arylpropionate derivatives (including ketoprofen, flurbiprofen, 

naproxen, etc) contains a chiral carbon in the α-position of the propionate moiety. As 

such there are two possible enantiomers of ibuprofen with the potential for different 

biological effects and metabolism for each enantiomer. It was found that the S-
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enantiomer of ibuprofen was the active form both in vitro and in vivo [1-3]. However, 

most of the ibuprofen formulations that are currently marketed are a racemic mixture 

of both enantiomers (including ibuprofen drug). Figure 3.2 (a) and (b) shows a three-

dimensional (3D) representations of S-ibuprofen and R-ibuprofen, respectively. 
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Figure 3.2 Ibuprofen enantiomers (a) S-ibuprofen; (b) R-ibuprofen 

 

Ibuprofen is a nonsteroidal anti-inflamatory drug (NSAID) that is widely marked 

under various trademarks including Act-3, Advil, Brufen, Mortin, Nuprin, Nurofen 

and Myprodol. Ibuprofen is used to relieve the pain, tenderness, inflammation 

(swelling), and stiffness caused by arthritis and gout. It is also used to reduce fever 

and to relieve headaches, muscle aches, menstrual pain, aches and pains from the 

common cold, backache, and pain after surgery or dental work. It was shown that only 

the S-enantiomer is responsible for the desired therapeutic effects [4], while the R-

enantiomer displays toxicity due to its storage in fatty tissue as a glycerol ester, whose 

long-term effects are not known [5]. Despite this fact, the ibuprofen is currently 

administered  as racemate. 
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3.1.1 Current analytical methods used for the determination of 

ibuprofen 

Proton-NMR [6] HPLC and GC-MS [7] techniques were used for the identification of 

ibuprofen and its degradation products of ibuprofen. Novel ibuprofen potentiometric 

membrane sensors based on tetraphenylporphyrinato indium (III) were developed for 

use in the quantification and quality control assessment of ibuprofen in 

pharmaceutical preparations, but not for enantioanalysis of ibuprofen [8]. 

 

3.2 Deprenyl enantiomers 

Deprenyl, an irreversible inhibitor of monoamine oxidase enzyme (MAO),  was first 

described by Knoll et al [9]. R-deprenyl selectively inhibits MAO type B [10,11]. 

Figure 3.3 (a) and (b) shows 3D structures of R-deprenyl and S-deprenyl respectively.  
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Figure 3.3 Enantiomers of deprenyl. (a) R-deprenyl; (b) S-deprenyl 

 

The main metabolites of deprenyl are desmethyldeprenyl, methamphetamine, and 

amphetamine formed by N-dealkylation [12-15]. R-deprenyl and its metabolites also 

inhibit the monoamine transpoters in the brain [16-18]. Based on its dopamine sparing 

effect, S-deprenyl is used worldwide in the treatment of Parkinson `s disease [19], as 

well as other neurodegenerative disorders. Neuroprotective and neuronal rescue 

effects of R-deprenyl, unrelated to MAO-B inhibition but also highly stereoselective, 

 30



have also been reported [20-25]. Furthermore, R-deprenyl has been found to exert 

neuroprotection against toxic insult [26-28], as well as have anti-apoptotic [29,30] and 

anti-tumor effects [31] and, in low concentrations, it has been shown to increase the 

lifespan of laboratory animals [32,33]. The S-enantiomer has strong psychostimulant 

effects than the R-enantiomer [34]. 

 

3.2.1 Current analytical methods used for the determination of 

deprenyl 

The methods available for determination of deprenyl are based on the 

enantioseparation of its enantiomers as well as of the metabolits of S- and R-deprenyl. 

The chromatographic methods proposed for the enantioanalysis of deprenyl are: thin 

layer chromatography (TLC) [35,36], High performance liquid chromatography 

(HPLC) [37,38] and capillary electrophoresis (CE) [39,40]. 

 

 

 

 

 

 

 

 

 

 

 

 

 31



3.3 References 

1. S. Rossi, Australian Medicine Handbook (Ed.), (2004). 

2. J. V. Castell, M. J. Gomez, M. A. Miranda and I. M. Morera, Photochem. 

Photobiol, 46 (1978) 991. 

3. J. Hippisley-Cox, C. Coupland, Br. Med.J, 330 (2005) 1366. 

4. S. S. Adams, P. Bresloff and C. G. Mason, J. Pharm. Pharmacol, 256 (1976) 28. 

5. K. Williams, R. Day, R. Knihinicki and A. Duffield, Biochem. Pharmacol, 35 

(1986) 3403. 

6. Z. S. Ji, L. M.L. Yuan, J.M. Hu, J. Pharm. Biomed. Anal. 30 (2002) 151. 

7. G. Caviglioli, P. Valeria, P. Brunella, C. Sergio, A. Attilia, B. Gaetano, J. Pharm. 

Biomed. Anal. 30 (2002) 499. 

8. S.M. Hassan, W.H, Mahmoud, M.A.F. Elmosallamy, M.H. Almazooqi, Anal. Sci. 

19 (2003) 675. 

9. J. Knoll, Z.K Ecseri, J. Nievel, B. Knoll, Arch.Int. Pharmacodyn. Ther.155 

(1965), 154. 

10. K. Magyar, E.S. Vizi, Z. Ecseri, J. Knoll, Acta Physiol.Hung. 32 (1967) 377. 

11. J. Knoll, K. Magyar, MonoamineOxidases–New Vistas Adv. in Biochem. 

Psychopharmacol. (Costa, E., Sandler, M. (Eds.)), Raven Press, New York, NY 

(1972), 393. 

12. G.P. Reynolds, J.D. Elsworth, K. Blau, M. Sandler, J. Lees, G. M. Stern, Br. J. 

Clin. Pharmacol.6 (1978) 542.  

13. K. Magyar, L. Tóthfalusi, Pol. J. Pharmacol. Pharm. 36 (1984) 373. 

14. E.H. Heinonen, V. Myllyla, K. Sotaniemi, R. Lammintausta, J.S. Salonen, M. 

Anttila, Acta Neurol. Scand. 126 (1989)  93. 

 32



15. H. Kalász, T. Bartók, R. Komoróczy, E. Szöko, D. Haberle, J. P. Kiss, E. 

Hennings, K. Magyar, S. Fürst, Curr. Med. Chem. 6 (1999) 215. 

16. L. G. Jr. Hársing, K. Magyar, K. Tekes, E. S. Vizi, J. Knoll, Pol. J. Pharmacol. 

Pharm. 31 (1979) 297. 

17. K. Tekes, L. Tóthfalusi, J. Gaál, K. Magyar, Pol. J. Pharmacol.Pharm, 40 (1988) 

653. 

18. K. Magyar, J. Neural Transm.  Suppl. 41 (1994) 167. 

19. Parkinson Study Group, N. Eng. J. Med. 321 (1989) 1364. 

20. K.T. Finnegan, J. J. Skratt, I. Irwin, L.E. DeLanney, J. W. Langston, Eur. J. 

Pharmacol. 184 (1990) 119. 

21. W. G. Tatton, C. E. Greenwood, J. Neurosci. Res. 30 (1991) 666. 

22. P. T. Salo, W. G. Tatton, J. Neurosci. Res. 31 (1992) 394.  

23. K. S. Ansari, P. H. Yu, T. P. Kruck, W. G. Tatton, Iinhibition. J. Neurosci. 13 

(1993)  4042. 

24. D. Haberle, E. Szöko, A. S. Halász,, K. Magyar, J. Neural. Transm.108 (2001) 

1239. 

25. B. Szende, G. Bököny, J. Bocsi, G. Kéri, F. Timár, K. Magyar, J. Neural. Transm. 

108 (2001) 25. 

26. J.W. Langston, E.B. Langston, I. Irwin, Acta Neurol. Scand. Suppl.100 (1984) 49. 

27. K.T. Finnegan, J.S. Skratt, I. Irwin, L.E. DeLanney, J.W. Langston, Eur. J. 

Pharmacol. 184 (1990) 119. 

28. A. Ricci, A. Mancini, P. Strocchi, B. Bongrani, E. Bronzetti, Drugs Exp. Clin. 

Res, 8 (1992) 163. 

29. M. Naoi, W. Maruyama, T. Kasamatsu, P. Dostert, J. Neural Transm.Suppl. 52 

(1998) 125. 

 33



30. K. Magyar, B. Szende, Neurotoxicology 25 (2004) 233. 

31. S. ThyagaRajan, D.L. Felten, Mech. Ageing Dev. 123 (2002) 1065. 

32. H. J. Freisleben, F. Lehr, J. Fuchs, J. Neural. Transm. Suppl. 41 (1994) 231. 

33. J. Knoll, T.T. Yen, I. Miklya, Life Sci. 54 (1994) 1047. 

34. K.M. Taylor and S.H. Snyder, Science, 168 (1970) 1487. 

35. H. Kalasz, J. Lengyel, T. Szarvas, G. Morovjan, I. Klebovich, J. Planar 

Chromatogr. Mod TLC 16 (2003) 383. 

36. T. Csermely, H. Kalasz, K. Rischak, M. Bathori, Z. Tarjanyi, Z. Gyarmati, S. 

Furst, J.Planar Chromatogr. Mod TLC 11 (1998) 247. 

37. J. Lengyel, H. Kalasz, T. Szarvas, Cs. Peltz, A. Szarkane-Bolehovszky, J. 

Chromatogr. Sci. 41 (2003) 177. 

38. J. Lengyel, K. Magyar, I. Hollosi, T. Bartok, M. Bathori, H. Kalasz, S. Furst, J. 

Chromatogr. A 762 (1997) 321. 

39. T. Tabi, A.S. Halasz, M. Palfi, K. Magyar,  E. Szoko, J. Chromatogr. Sci. 42 

(2004) 21. 

40. E. Szoko, K. Magyar, J.Chromatogr.A, 709 (1995) 157. 

 

 34


	Chapter 3 
	 The role of the enantiomers of ibuprofen and deprenyl in pharmaceutical industry 
	3.1 Ibuprofen enantiomers 
	3.1.1 Current analytical methods used for the determination of ibuprofen 
	3.2.1 Current analytical methods used for the determination of deprenyl 



