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Trihexyphenidyl misuse in delusional disorder
Trihexyphenidyl is an anticholinergic medication that is routinely used for the management of

extrapyramidal symptoms in patients who receive antipsychotic medications. Trihexyphenidyl has been
reported to be abused by some patients, who start to take it in increasing doses and tend to report a
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sensation of relaxation or pleasure with this medication. Hence, whether trihexyphenidyl should be
considered a psychoactive substance and whether nonprescription misuse of this medication should
be considered under the purview of substance use disorders needs further clarity. We present here two
cases of trihexyphenidyl misuse which developed in the context of persistent delusional disorders and
highlight the challenges in diagnosis in such a situation.

Considering the available literature and case characteristics, it seems more likely that
trihexyphenidyl was the main drug that led to increased and nonprescription use of the medication. Based
on the above properties, the WHO gave a consensus statement regarding the use of anticholinergics
in psychiatry and concluded that the prophylactic use of these drugs is not recommended. It suggested
to withdraw anticholinergic drugs after 3 months, as drug-induced Parkinsonism tends to improve
spontaneously over this time despite continued antipsychotic medication.

Strictly following the criteria of dependence of International Classification of Diseases 10 (ICD-
10), a diagnosis of dependence may be entertained with demonstration of features of craving, loss
of control, tolerance to increasing doses, and preoccupation. However, whether a category of
F19, i.e., mental and behavioral disorders due to multiple drug use and use of other psychoactive
substances or F55 i.e. abuse of nondependence -producing substances would suit better would be a
matter of contention. Although ICD-10 has a category for antidepressants abuse, there is still no place
for anticholinergic medications such as trihexyphenidyl. Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition has recognized the abuse potential of trihexyphenidyl and has kept it under
“Other Cor Unknown) Substance Use Disorder” category. The subsequent edition of ICD probably
needs to take a look at the placement of trihexyphenidyl misuse in appropriate nosological category.

[ Journal of Neurosciences in Rural Practice, 2018, 9 (3): 428-430]
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Asymmetric chemoenzymatic synthesis of miconazole and econazole enantiomers. The importance
of chirality in their biological evaluation

Simple and novel chemoenzymatic route has been applied for the first time in the synthesis
of miconazole and econazole single enantiomers. Lipases and oxidoreductases have been tested in
stereoselective processes; the best results were attained with oxidoreductases for the introduction of
chirality in an adequate intermediate. The behaviors of a series of ketones and racemic alcohols in
bioreductions and acetylation procedures, respectively, have been investigated; the best results were
found with alcohol dehydrogenases A and T, which allowed the production of (R)-2-chloro-1-(2,
4-dichlorophenyl) ethanol in enantiopure form under very mild reaction conditions. Final chemical
modifications have been performed in order to isolate the target fungicides miconazole and econazole
both as racemates and as single enantiomers. Biological evaluation of the racemates and single
enantiomers has shown remarkable differences against the growth of several microorganisms; while
(R)-miconazole seemed to account for most of the biological activity of racemic miconazole on all the
strains tested, both enantiomers of econazole showed considerable biological activities. In this manner,
(R)-econazole showed higher values against Candida krusei, while higher values were observed for

(S8)-econazole against Cryptococcus neoformans, Penicillium chrysogenum, and Aspergillus niger.

’ role of chirality in fungal and yeast growth inhibition ]

X chemoenzymatic *
synthesis (0]
_
Cl Cl Cl Cl

R=CI: (R) or (S)-miconazole
X=Br, Cl R=H: (R) or (S)-econazole

The preparation of enantiomerically pure compounds is a highly demanding task for the industrial
sector because of the different activities of drug enantiomers in pharmaceutical and agrochemical
applications. As a result of advances in asymmetric organic synthesis and analytical separation
technologies, efficient access to both single enantiomers of a racemate has been possible in many
cases, allowing the study of their pharmacodynamic and pharmacokinetic properties. In fact, current
requirements from regulatory authorities have largely increased the number of enantiomerically pure
drugs rather than racemates presented for approval.

Miconazole and econazole are antifungal agents which damage fungal organisms by interfering with
ergoesterol biosynthesis. These compounds are usually employed in the treatment of vaginal diseases and
several fungal infections in the skin of both humans and animals, being well tolerated in clinical practice
and showing biological activity shortly after application. These two compounds correspond to the family of
imidazole derivatives that also includes isoconazole, ketoconazole, sertaconazole, and sulconazole; all
are well-known due to their potent activities against a variety of fungi. The therapeutic properties of their
enantiomers and also of azole drugs 4 such as fluconazole, genaconazole, itraconazole, posaconazole,
ravuconazole, and voriconazole usually differ, as occurs with sertaconazole, where the R enantiomer is 2
times more active than the racemic form against both fungi and yeasts. This fact allows the administration of
(R)-sertaconazole at doses half of those used for the racemic drug, suppressing minor risks of side effects
and unspecific toxicities derived from the administration of the nonactive S enantiomer.
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Asymmetric chemical transformations for access to this class of drugs or related chiral building
blocks are generally based on stereoselective catalytic Henry reactions, reductions of imidazole
ketones 8 or R-halo ketones, and also catalytic hydrosilylation reactions. In this manner, the
syntheses of miconazole and econazole single enantiomers have been scarcely reported, the synthesis of
adequate chiral intermediates being made possible by the copper-catalyzed addition of nitromethane to 2,
4-dichlorobenzaldehyde using a C1-symmetric chiral aminopyridine ligand or the enantioselective reduction
of 2-chloro-1-(2, 4-dichlorophenyl) ethanone using a chiral oxazaborolidine. Alternatively, enantiomeric
chromatographic separations of the corresponding racemates have been also successfully achieved.

[ The Journal of Organic Chemistry, 2011, 76 (7): 2115-2122]
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