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Abstract: The regioselective reduction of the ¢, - double bond of the naturally occurring
dienamides, piperine, piperlonguminine and N - isobutyl - 2E, 4E - decadienamide was
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The amides of Piper species have been found to exhibit promising pesticidal and antitumour
properties’™. Several transformations of naturally occurring amides have been carried out > in recent years
to nrena
to prepare their ana

n the amides of Piper longum Linn (Piperaceae) we have developed a novel and efficient method for the

regioselective reduction of the o, B - double bond of the dienamide constituents of the plant, piperine (1),

piperlonguminine (2) and N- isobutyl - 2E, 4E - decadienamide (3) by using NaBH./I, system to prepare the
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1-3 4-6
1 and 4 : R = 3, 4-Methylenedioxyphenyl, R’ = Piperidyl
2 and 5 : R = 3, 4-Methylenedioxyphenyl, R’ = i-BuNH-
3and6:R= Csf{n- . R’ = i-BuNH-
The dienamides 1-3 remained unchanged by treatment with NaBHs. However, the combination of
NaBH; (0.0025 mole) and I; (0.001 mole) in THF was found to reduced® smoothly the ., B - double bond of

the compounds (1-3) (0.002 mole) to afford the products 4-6 respectively under mild reaction conditions in
high yields (72-75%). The regioselectivity of the reaction was found to decrease when NaBH4 and I were
taken in excess. Thus, piperine (0.002 mole) on treatment with NaBH,4 (0.008 mole) and I, (0.003 mole) in
THF produced® the tetrahydropiperine (7) as the major product (58%) along with the minor compound 4
(14%). The structures of all the reaction products were settled from their spectral properties’.

It has been established that the combination of NaBH,/I, in THF is a source of diborane'® ''. The

regioselective reduction of the o, B - double bond of the dienamides can be rationalized by assuming a six-
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membered cyclic model 8 formed by the reacting dienamide with the generated diborane. The cleavage of
THF and piperidyl moiety was not observed under the reaction conditions.
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In conclusion, the readily accessible NaBH4/I; system has been utilized conveniently under mild
reaction conditions for the regioselective reduction of the a, B - double bond of the natural dienamides 1-3.
Such conversion of a naturaily occurring dienamide was not previously reported by any other method.
Acknowledgement: The authors thank CSIR and DST (New Delhi) for financial assistance and Dr. J.S.
Yadav for constant encouragement.

_________ )\ PPN

!\Clcl THLCY Ill“ ANULES.

1 Part IV in the series “Synthetic Studies on Natural Products™; for Part IT1, see Das, B.; Madhusudhan,

rON A Iy TTT Aan1n

P.and Kashinatham, A. J. Chem. Research (8S), 1997 (submitted). IICT Commumcauon No. 3%12.

2 Banerji, A. J. Ind. Chem. Soc., 1991, 69, 53.

3 Kiuchi, F.; Nakamura, N ; Tquaa Y Kondo, K. and Yoshimura, H. Chem. Pharm. Bull., 1988, 36,
2452,

4 Duh, C.-Y.; Wy, Y.-C. and Wang, S.-K. J. Nat. Prod. 1990, 53, 1575.

5 Rao, A. B.; Rao, M.V,; Kumar, A.; Krupadanam, G.L.D. and Srimannarayana, G. Tetfrahedron Lett.,
1994, 35, 279

6 Das, B.; Kashinatham, A. and Madhusudhan, P. 7eiranedron Leii. 1997 {Accepied).

7 Das, B.; Kashinatham, A. and Srinivas, K. V.N.S. Planta Med. 1996, 62, 582.

8 A typical experimental procedure is as follows. A slurrv of NaBH, (0.09¢g, 0.0025 mole) and piperine

. 57g, 0.002 mole) in THF (10ml) was stirred at 0°C. To this mixture, I, (0.25g, 0.001 mole) in THF
(10ml) was added dropwise over a period of 10 min. under N, atmosphere. After 20 min. the reaction
mixture was quenched with MeOH till the effervescence was ceased. Evaporation of the solvent
foliowed by puriﬁcation of the crude product by column chromatography over silica gel afforded
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When piperine (0.57g, 0.002 mole) was treated with NaBH4 (0.30g 0.008 mole) and 1, (0.76g,

0.003 mole) under above conditions two reaction products, tetrahydropiperine 7 (0.33g, 58%) and
dihydropiperine 4 (0.08g, 14%) were obtained.

9 The spectral data of two representative molecules 4 and 7 are as follows: For 4: 'H NMR (200MHz,

CDCl): 8 6.81 (1H, brs, Ar-H), 6.64 (2H, brs, Ar-H), 6.28 (1H, d, J=15.0Hz, H-5), 5.98 (1H, m, H-

4), 5.85 (2H, s, -OCHz0-), 3.49 (2H, t, J=5.5 Hz, >NCHjs-), 3.32 (2H, t, J=5.5 Hz, >N-CH;-), 2.48-

2.34 (4H, m, Hz-2 and H-3), 1.62-1.39 (6H, m, -(CH,)s~ from piperidyl moiety), MS m/z (%) 287

(M™,5), 149 (12), 135 (18), éé (100).

For 7 1H NMR (200 MHz, CDCl;) : 8 6.86-6.53 (3H, m, Ar-H), 5.88 (2H, s, -OCH;0-), 3.52 2H, t,
J=5.5Hz, >NCHy-), 3.36 (2H, t, J=5.5 Hz, >NCH,-), 2.57 (2H, t, J=7.5 Hz, H-5), 2.30 (2H, t, J=7.5
Hz, H-2), 1.71-142 (10H, m, H-3, Hz-4 and «(CH;)s-from piperidyl moiety) MS m/z (%) : 289 (M",
45), 204 (18), 135 (48), 127 (100).
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