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SR pyridine hydrochloride (1), which was then subjected to alkylation with

2-chloro benzyl chloride under microwave conditions to afford

*Correspondence for Ticlopidine Hydrochloride, thus making it one-pot, efficient and
Author economical approach.
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Pictet-Spengler reaction was achieved first in 1934 by Schépf and
Bayerle, since then numerous applications have been recorded. The Pictet-Spengler type
reaction® can be achieved by heating the amine with a slight excess of aldehyde and excess
of 20-30% hydrochloric acid at suitable temperature. Similarly there is plethora of examples
in literature suggesting N-alkylation of secondary amine. Based on rate of reaction the time
factor for the sequence individually may vary from 30 min —10 hr®. As per the literature both
the above explained steps are very efficiently carried out under microwave condition in
presence of base in agqueous medium® ~ V. The microwave assisted approach will have a
great impact on the synthesis of life saving drugs. In view of these observations from
literature, we envisioned and selected Ticlopidine hydrochloride (11) “**¥ (Figure 1)
synthesis through 4,5,6,7-tetrahydro (3,2-c) thieno pyridine hydrochloride (1) (Figure 1), an

advanced precursor under microwave condition.
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Fig 1. 4)5,6,7-tetrahydro (3,2-c) thieno pyridine hydrochloride (I), Ticlopidine
Hydrochloride (11).

Ticlopidine Hydrochloride (I1) is antithrombotic drug patented by Sanofi (France) “2. 1t is
marketed worldwide in more than 110 countries. Generic versions of the drug have already
hit the market. Major pharmaceutical giants are coming with innovative manufacturing route
to compete and capture generic market®??, but none of them have given a thought for the
molar efficiency of the reaction so that the impact of waste generated on the environment is
minimized. To improve the rate of reaction and molar efficiency of the final drug, it was
thought worthwhile to carry out the reaction in a much simpler, eco-friendly and convenient
way. This could be possible under microwave condition to get compound Il as depicted in
Scheme 1. It was observed that reaction of thiophene -2- ethyl amine and formaldehyde
requires more than 8 hrs to afford compound I. Similarly alkylation of the compound 1 in
presence of base takes more than 8 hrs. Under microwave condition compound | and Il are
not reported, though microwave assisted Pictet-Spengler Reaction and alkylation of

secondary amines is reported in literature ¢ ~1%
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Scheme 1. One-pot approach of compound Il under microwave irradiation.
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MATERIALS AND METHODS

General Method

All solvents were obtained from commercial sources and dried or purified by standard
procedures before use. Melting points were measured on Gallenkamp melting point apparatus
and are uncorrected. IR spectra were recorded on Shimadzu FTIR-IR-4200
spectrophotometer in KBr discs. 'H NMR was recorded on BRUKER FT-300
spectrophotometer with TMS as an internal standard, microwave reactions were carried out in

Startsynth Microwave Synthesis Labstation.

One-pot microwave enhanced Pictet-Spengler and N-alkylation reaction : Formation of
Ticlopidine Hydrochloride (11) *°~22,

Formaldehyde (0.15gm, 0,005mole) was added to 2-thiophene-(2-ethylamine) (0.635gm,
0.005mole) taken in 100ml round bottom flask. The mixture was irradiated in a microwave
oven at 100% intensity for a period of 50 seconds. After this period the reaction mixture was
taken out of microwave oven and allowed to cool. 1ml of concentrated hydrochloric acid was
added to the mixture and then irradiated in a microwave oven at 100% intensity for a period
of 2 minutes. After this period the reaction mixture was taken out of microwave oven and
allowed to cool. The reaction mixture was quenched in 15ml water. To this potassium
carbonate (3.801gm, 0.0275mole) and 2-chloro benzyl chloride (0.805gm, 0.005mole) were
added in single lot, and again irradiated in a microwave oven at 100% intensity for a period
of 12 minutes. TLC was checked for the absence of compound I. The reaction on completion
was extracted with dichloromethane (3 x 10ml). The combined organic layer was dried over
anhydrous sodium sulfate, and filtered. The clear filtrate on evaporation of solvent under
vacuum afforded thick viscous pale yellow oil. The yellow oil on neutralization with conc.
hydrochloric acid in ethanol afforded white crystals of Ticlopidine Hydrochloride, yield :
1.013gm (67.48%) m.p.184 - 186°C, (lit'>***°"% m p.186 - 187°C). IR and ‘HNMR spectral

data was also consistent with the reported datat*> 1322

RESULTS AND DISCUSSION

Pictet-Spengler type reaction is facilitated by formation of Schiff Base followed by increased
electron density at the point of ring closure. The Schiff base formed can be isolated and then
can be cyclized to get compound I, if required compound I can be isolated. To save time,
energy and solvent usage Schiff base and 4,5,6,7-tetrahydro (3,2-c) thieno pyridine
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hydrochloride (1) were not isolated. It was directly taken for alkylation to afford compound 11

making it one-pot synthesis.

CONCLUSION

Thus we were successful in carrying out one-pot synthesis of Ticlopidine Hydrochloride (11)
for the first time under microwave irradiation in single step, with very good chemical yield,
purity and in very short reaction time. It’s a new, efficient and simple approach for an anti-

thrombotic drug.
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