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ABSTRACT

T-type calcium channel blocker and anti-ischemic drug 1-[ bis (4-fluorophenyl)
methyl]-4-cinnamylpiperazine (1) synthesis has been carried out in four
steps with an average of 70% yield. Thisrouteis very convenient and can
be applied for large scale preparation of Flunarizinewith highyields.

© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

The C&* channel blockers have been used exten-
svdyinthetreatment of neuropathetic pain, hyperten-
sion and anginapectoris. Theseareclassfiedmainlyin
tohighvoltageactivated (HVA) and low voltage acti-
vated (LVA) channels on the basisof depolarization.
Based on pharmacol ogical studiesHVA channelsare
again sub-divided into L, N, P, Q and R-types. The
LVA aresub-dividedinto L and T typewhich are co-
existinginneurons, heart, vascular smooth muscleand
endocrine cells. Most of the Ca?* channel blockersin-
teract with L-type calcium channel™4. However, these
drugs showed some extent feature of unwanted effects
such asnegativeinotropism, atrioventricular blockade
or neurohormonal activation. Recently more attention
has been paid on the development of active T-type
blockersfor thereduction of sideeffects. Flunarizine
(1), 1-[bis(4-fluorophenyl) methyl]-4-cinnamylpipera-
zinewhich belongsto T-type cal cium channel blocker
iseffectivein preventing attacksinmigraine patients>”.
Thereported methodsin literaturefor the synthesis of
Flunarizine involves the Grignard and reductive
amination reactiong®?.,
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RESULTSAND DISCUSSIONS

Aspart of our research programindesign and syn-
thesisof biologically active compounds'®*¥, hereinwe
report ahighly efficient routefor the synthes sof T-type
cacium channd blocker Hunarizine(1) asshowninthe
scheme 1. Our synthetic strategy started from commer-
cialy available bis (4-fluorophenyl) methanone (2),
which on reductionwith sodium borohydride (NaBH,)
in methanol at room temperatureto afford the corre-
sponding product bis (4-fluorophenyl) methanol 3in
excellent yid ds.[*® Thusobtained bis (4-fluorophenyl)
methanol wasreacted with hydrochloric acid at reflux
conditionto yield the corresponding derivativeof 4,4'-
(chloromethylene) bis(fluoro benzene) (4) invery good
yields. Thischloro compound wasused for further re-
actionwithout purification.

Reagentsand reaction conditions: (&) NaBH,,, metha:
nol, rt, 2h, 96%. (b) CaCl,, con. HCl, 90-95°C, 10,
90%. (c) Piperazing, K,CO,, THF, reflux, 8 h, 90%. (d)
Cinnamylbromide, acetonitrile, K,CO,, reflux, 10h, 90%.

The above obtained 4,4'-(chloromethylene) bis
(fluorobenzene) compound wassubjected to further re-
action with piperazinein presence of potassium car-
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Scheme 1

bonate at THF reflux to yield the corresponding prod-
uct of 1-[bis(4-fluorophenyl) methyl] piperazine(5) in
very good yieds. Thusobtained piperazinederivative
was reacted with cinnamyl bromidein presenceof po-
tassium carbonatein acetonitrileat reflux condition to
afford thetarget molecule 1-[ bis (4-fluorophenyl) me-
thyl]-4-cinnamyl piperazine (1) invery good yields. All
the productswere characterized by their *H NMR, IR
and mass specrtroscopy data.

CONCLUSION

In conclusion, we have demonstrated asmpleand
efficient five step synthetic pathway for the preparation
of Ca?* channd blocker drug Hunarizine(1) invery good
yields. Thisrouteisvery convenient and easy for large
scaepreparation of Hunarizinewith out any difficulty.

EXPERIMENTAL

Genera Methods. IR spectrawererecorded on a
Perkin-Elmer FT-IR 240-c spectro photometer using
KBr optics. *H NMR spectrawererecorded on Gemini-
200 spectro meter in CDCl,, using TM Sasinternd stan-
dard. Mass spectrawererecorded onaFinnigan MAT
1020 mass spectrometer operating at 70 eV.

Bis(4-fluor ophenyl) methanol (3)
Toadtirred solution of bis(4-fluoro phenyl) metha-
@Wuc CHEMISTRY —

none (2) (2 g, 9.16 mmol) in methanol (20 mL) was
added NaBH, (0.52g, 13.76 mmoal) inportionsat 0°C.
The resulting reaction mixture was stirred at room
temperaurefor 2 hours. After completion of thereaction
asindicated by TLC, thereaction mixturewasquenched
by adding crushed ice. Then, the solvent wasremoved
under reduced pressure and extracted with ethyl acetate
(2x30mL.). The combined organiclayerswerewashed
with brine, dried over anhydrous Na,SO, and
concentrated under reduced pressure. The obtained
crude product was purified by column chromatography.
The pureproduct bis (4-fluorophenyl) methanol 3was
obtained ascolorlessthick syrup, yield 1.92g (96%).
IR (KBr): v 3379, 2884, 1604, 1508, 1414, 1298,
1226, 1182, 1157, 1099, 1015, 865, 833, 778 cm™,;
'HNMR (CDCL,): 5 2.35(brs, 1H, OH), 5.68 (s, 1H),
6.90-7.02 (m, 4H), 7.20-7.30 (m, 4H).

4,4'-(chloromethylene) bis(fluor obenzene) (4)

To amixture of alcohol 3(1.92g, 8.72 mmol) in
con. Hydrochloric acid (10 mL) was added CaCl,
(1.34 g, 12.2mmol) at roomtemperature. Theresulting
reaction mixturewas heated at 90-95°C for 10 hours.
Then, the reaction mixture was cooled to room
temperature and extracted with ethyl acetate (2x30
mL.). The combined organic layerswerewashed with
brine, dried over Na,SO, and concentrated under
reduced pressureto obtain the crude product asathick
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syrup, 29 (90%).; '"HNMR (CDCl,): § 6.18 (s, 1H),
7.03(t,4H,J=7.8Hz), 7.33(t, 4H, J=7.8 Hz).

1-[bis(4-fluor ophenyl) methyl] piperazine(5)

Toadtirred mixtureof theabove chloro compound
(4 (2 g, 84 mmol) in THF (20 mL) was added
piperazine (0.72 g, 8.4 mmol) and potassium carbonate
(2.32 g, 16.8 mmol) and acata ytic amount of tertiary
butyl ammoniumiodide (PTC) at room temperature.
Theresulting reaction mixturewasrefluxed for 8 hours.
After completion of thestarting materia asindicated by
TLC, thesolvent wasremoved under reduced pressure.
Theafforded residuewas extracted with ethyl acetate
(2x30mL). The combined organic layerswerewashed
with brine, dried over Na,SO, and concentrated under
reduced pressureto obtain the crude product, which
was purified by column chromatography. The pure
product was obtained as athick liquid, yield 2.22g,
(90%). IR (KBr): v 3428, 2924, 2850, 1603, 1567,
1506, 1385, 1220, 1152, 1092, 1046, 1005, 871, 826,
783, 717 cm™,; *H NMR (CDCl,): & 2.35 (brs, 1H,
OH), 5.68 (s, 1H), 6.90-7.02 (m, 4H), 7.20-7.30 (m,
4H). EIMSm/z (%): 289 (m*1 60), 242 (27), 204 (42),
203 (100), 95 (10), 76 (20), 51 (10).

1-[bis(4-fluor ophenyl) methyl]-4-cinnamylpipe-
razine(1)

To adtirred solution of piperazinecompound 5 (2
g, 6.94 mmol) in acetonitrile (20 mL) was added (E)-
(3-bromoprop-1-enyl) benzene (6) (1.36g, 6.9 mmol)
and potassium carbonate (1.92g, 13.88 mmol) and a
catalytic amount of tertiarybutyl ammonium iodide
(PTC) at room temperature. The resulting reaction
mixturewasrefluxed for 10 hours. After completion of
the starting material asindicated by TLC, the solvent
was removed under reduced pressure. The afforded
residuewasextracted with ethyl acetate (230 mL). The
combined organiclayerswerewashed with brine, dried
over Na,SO, and concentrated under reduced pressure
to obtain the crude product, which was purified by
column chromatography. The pure product was
obtained assyrup, yield 2.6g (90%). IR (KBr): v 3029,
2928, 2812, 1658, 1602, 1504, 1452, 1330, 1290,
1224, 1146, 1095, 1005, 969, 828, 788, 750, 695
cm™,; *H NMR (CDCl,): 6 2.30-2.60 (m, 8H), 3.20
(d, 2H,J=8.0Hz), 4.20 (s, 1H), 6.10-6.30 (m, 1H),
6.45 (d, 1H, J = 14.5 HZ), 6.95 (t, 4H, J= 8.5 H2),
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7.18-7.48(m, 9H). H NMR (CDCI,): 153.4, 160.1,
136.7,129.2, 128.5, 127.5, 126.3, 115.5, 115.2, 74.4,
60.8, 53.2, 51.1. EIMS m/z (%): 406 (m*2 30), 405
(m** 100), 303 (10), 289 (10), 203 (18), 95 (10), 76
(25), 51 (20).
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