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We wish to present evidence that ishwarone, isolated1 in 1935 from Aristolo-
chia indica (Aristolochiaceaze) i1a a novel tetracyclic sesquiterpene ketone of
structure 5, based on the eremophilane skeleton, the first of its kind to occur

in nature.

Ishwarone, C\o8,,0%, m.p. 57°815+ 22.9°, N¥* 211 mp (€ 215), )\ gy 295-
290 mp (€ 30); )] gg§4 1706 (6 or higher membered saturated ketone) and 1418 cn~!
(-CO-CH,) and NME® signals at§0.75 (singlet, -c":-cu3), 1.15 (s, -(:}-CHB), 0.85
(doublet, J = 6.5 cps, ~CHCH;) and 0.55 (multiplet, cyclopropene H) was tetra-
eyclic (resistence to hydrogenation, lack of >C=d: in IR, NMR and Remen spectra).
Barton oxidation of ishwarone gave a diosphenol (methyl ether, m.p. 105-108°) which
was oxidized by HQOZ-NaOH to the dicarboxylic acid, 1shwaric acid, C1SH2204’ Wep.
1841-146°. Pyrolysis of the acid or Dieckmann cyclization of its dimethyl ester
gave the cyclopentanone, norishwarone, C14H200, b.p. 105-1080/0.5 mm,))gE§012

1728 cn™!

, vaich in turm geve a diosphencl, 01431802’ m.p. 148—150°,vshowing NMR
signals at ©0.98 (s, -é-CH3), 1.15 (s, -é-CHE) and 1.87 (s, olefinic methyl).
These deta allowed the deduction of part structure 1 for ishwarone. Further ela-
boration wes possible using iscishwarone obtained from opening of the cyclopropane
ring. Ishwarone, on treatment with dry HCl in ether at 0°, followed by brief

exposure to boiling pyridine, gave an isomeric mixture of two unsaturated ketones

which was homogenized by treatment with p-toluenesulphonic acid in benzene to iso-
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(] £ -
ishwarone, C,oH,0, b.p. 100°/0.7 mm,[§ﬁ]§5 - 74.61°, V% 1700 cn™! (6 memberea
ketone) and NMR signals at § 0.77 (s, -C-Cy), 0.75 (4, J = 6.5 cps, ~Ci-Giy),
1.78 (d, J = 1.5 cps, olefinic methyl) and 5.72 (unresolved multiplet, olefinie
H). Isoishwarone with 030, yielded a diol, C,oH,,0s, m.p. 180-182°, (612 - &o®

4

which was smoothly cleaved by NalO, to a diketo aldehyde, C,_.H 03, m.p. 108-1100,

4 15722

-1\ t
Y#os 1725 (CHO) and 1705 em™! (0=0) and NMR signals at § 0.80 (s, -C-Ciy),
0.92 (4, J = 7 cps, -CHGH,), 2.17 (s, -CO-CH,) and 10.05 (s, -CHO). Ozonolysis of
isoishwarone gave besides the diketo aldehyde, a diketone, C14H2202, m.p. 87-890,

=] 3‘5 + 1.97°, ))52; 1700 and 1710 em™' (carbonyls) and NMR signals at $ 0.65 (s,
-¢-0H3), 0.92 (d, J = 6.5 cps, -QHCH3) and 2.08 (s, -COGH3) which was found to be
identical in all respects (TLC, m.p., mixed m.p., IR and ORD) with an authentic
specimen of the diketone 2 prepared from valerianol4 3. The above correlation
requires that isoishwarone be formulated as 4, assuming that the stereochemistry

of the methyl ketone centre in 2 had not been affected. Ishwarone can then be re-

presented as 5 eand this was further supported by the following sequence of reactions.

Treatment of ishwarone with ozone resulted in oxidation of methylene adjacent
to the cyclopropane ring to oxoishwarone 6, C15H2002, m.p. 107-108°,E§{]gs + 157.3°,
l>:§3CI2 1718 (seturated 6 membered ketone) and 1689 e (carbonyl conjugated to
cyclopropane, further supported by a UV difference curve between oxoishwarone and
ishwarone which had )\f:gﬁ 210 mp (C5020). Brief exposure of 6 to hot conc. HC1
resulted in the cleavage of the cyclopropane ring to give the chloro compound Ta,
0153210201, m.p. 157°, [ SS +32.57°, 1)2?;012 1712 en~! (6 membered ketone) and
NMR signals at § 0.85 (s, -{:-caj), 0.77 (d, J = 7 cps, -GHOH,), 1.22 (s, ~C-CH,)
and 3.93 (octet, J = 1.5, 4.5 and 7.5 cps, -?H-Cl), which with pyridine gave back
oxoishwarone. Likewise, treatment of oxoishwarone with CF3COOH gave the trifluoro-
acetate 7b, C,-fi, 0,Fs, m.p. 153-156°, @ 2 + 16.06°, ));’:"2{012 1785 (~0COCFy)

and 1710 cm"1 (6 membered ketone), which on hydrolysis followed by oxidation gave

CH,C1

2°72 1705 (6 menm-
max

the triketone 8, C,H, 0., m.p. 160-162°, 2 2 + 133.6%, V)

bered ketone) and 1745 cm~' (5 membered ketone).
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Wolff-Kiehner reduction of isoishwarone gave a hydrocarbon, isoishwarane,
0 25 0

CygHygs epe 96°/0.7 mm, [6<]77 - 75.48° (neat) and NMR signals at § 0.87 (s,

\
-G—Gﬂ3), 0.68 (4, J = 6 cps, -CHCHZ), 1.82 (4, J = 1.5 cps, olefinic methyl) and

) ]
5.63 (unresolved multiplet, olefinic H). The near identity of chemical shifts
of the vinyl protons in iscishwarone and isoishwarane thus provided additional
support for the delineation of the stersochemistry of the bicyclo (2,2,2) octane

residue in 4. If isoishwarone had the alternative structure 9, an upfield shift
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for the vinyl proton is expected on removal of the keto runction5. However,

structure 9 for isoishwarone and 10 for ishwarone are not entirely ruled out by

us and a more rigorous proof is underway.

kn ent ¢ The authors wish to thank Professor F. §orm for the
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ORD data and Dr. S. Selvavinayakam and his staff for the analytical and spectral

data.

References

1. U.S.K. Rao, B.L., Manjunath and K.N. Menon, J, Indian Chem. Soc., 12, 494
(1935).

2. Satisfactory analyses were obtained for all compounds reported in this commu-
nication. Melting points are uncorrected and opticael rotations were taken

for chloroform solutions unless otherwise stated.

3. HNMR data refer to CDCl3 solutions, with chemical shifts (in Svalues) given in

ppm downfield from internal TMS.
4, G, Jommi, J. K¥epinsky, V. Herout and F. §orm, Tetrahedron Letters, 677 (1967).

5. L.H. Zalkow, B. Kumar, D.H. Miles, J. Nabors and N. Schnautz, Tetrahedron
Letters, 1965 (1968); L.H. Zalkow, N.N. Girotra and V.B. Zalkow, J, Org. Chem,
32, 806 (1967).



