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REVISED STRUCTURES OF PIPOXIDE AND PIPOXIDE CHLOROHYDRIN#*
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Summary - The structures assigned earlier to pipoxide

and pipoxide chlorohydrin have been revised
on the basis of 360 MHz PMR spectral evidence and de-
coupling experiments.

In the course of chemical investigation of Piper species,1'5 we have ex-
amined four plants viz., P. attenuatum, P. galeatum, P. hookeri and P. nigrum.

Hexane extraction of the whole plant of P. attenuatum, P. galeatum and
P, hookeri afforded a crystalline compound m.p. 150',E§]D + 74° which was shown
to be identical with crotepoxide (I), known to possess significant antitumour
activity in Lewis lung carcinoma .

Chromatographic separation of the hexane extracts of P. hookeri and P.
nigrum afforded colourless plates, m.p. 154',E¥]D - 49° (C 2; CEClj), C, B 5%
M* at B/e 366; )\max (EtOB) 228, 274, 280 nm (log €, 4.46, 3.29, 3.19),  max
(nujol) 3440, 1722, 1680, 1600 cm“, tle (sigel) R, 0.24 (cnc13:296 MeOE). This
was found to be identical with pipoxide7. As pipoxide was reported to have a
rotation Ei]go. + 24,5°, the ORD curves of both compounds were determined which
showed them to be superimposable. ORD (C 0.05, CHCl,) [@]gn, - 100; [¢]292 -
1219; [#],55 - 1096; [8]y55 - 45505 [#)y,, - 65015 [ ,50 + 18030; [flyp6 +
12720.
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Table 1 : NMR Spectrum of Pipoxide (III)

H & Multiplicity Coupling J Hz Decoupling

2 3.60 d,a B, H  3.75 .L Ire.
H,, By 1.75

b 6.10 d,d,d Hy, H, 10.0
H,, H 3.75 T‘Change
Hb, Bﬁ 2.5

c 5.9 a,t B, H 10.0
H,, Hy 2.0 ']“ Change
H,, H, 1.75

d 5.68 a,t Hy, Hy 8.0
H, B, 2.0 1 change
Hb, Hﬁ 2.5

e 4,32 d,da H., H 8.0

- ! ar e || Irr.
H,, Hy 6.0

b4 3.24 a H, B, 6.0

£ b 5.1, 4.48 AB Hs, H,  12.00

10 Aromatic 7.3-8.1 m -
protons

&in ppm vs. TMS
d = doublet; t = triplet; m = multiplet; AB = AB spectrum; Irr. = Irradiation
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Fig.1: 360 MHz proton spectrum ot pipoxide
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Pipoxide has been assigned the structure {(II) on the basis of spectro-
scopic evidence and some chemical reactions7. Alternative structures were not
congidered and we have found that the 60 MHz NMR spectrum does not give clear
separation of all the protons. We have determined the 100 MHz spectrum and
also carried out decoupling experiments (Table i1). This data together with the
360 MHz spectrum (Fig.1) clearly is in agreement with the structure (III) for
pipoxide. The correct structure is a positional as well as a configurational
isomer of the earlier structure (II) as He shows no coupling with Hc or Hh
On deuteration He appears as a doublet with the disappearance of the signals
at § 3.24, After the addition of trichloroacetylisocyanate to the solution,
the PMR shows a dramatic change of the AB spectirum due to the methylene protons
Hg, HE’ and Hg appears downfield at around § 5.8. The OH group must therefore
be in the neighbourhood of the side chain attached to C-1i.

.- CHy0CEC cH, o _CH)OR clao ;0000 gH
H. OAc H OAc ~ H
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H “~0Ac “~0Ac ~~0COC.H 6B
Iv ViRa 0320635 VII

VIt R= 0006H5

Contiguration for the epoxide was assigned on the basis of a comparison
of the chemical shift of Ba which appears at § 3.6 when compared to the corres-
ponding proton at § 3.6 in (IV), 3.68 in crotepoxide (I) and at § 3.47 and
§ 3.44 respectively in the synthetic compound (V) and senepoxide (VI)8,9,

From the methanol extract of P. hookeri and P, nigrum we isolated a com-
pound CyyH,C10g, m.p. 203-4¢7*10 5~ (EtoH) 230, 274 and 281 nm (loge, 444,
3.28 and 3.19); v . (KBr), 3 540. 1688, 1600, 1580 cm™1, [%] + 93° (C 0.5;
MeOH) (Lit.ioﬁx]D + 14°), identical with pipoxide chlorohydrin which should
now be constituted as (VII). Pipoxide chlorohydrin (VII) on treatment with
dilute methanolic potassium bicarbonate’ afforded pipoxide (III) indicating

the stereochemistry of the chlorine atom with respect to the tertiary hydroxyl
group.
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