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Abstract—The identity of tetrahymanol, isolated from Tetrahymena pyriformis, and wallichiniol, isolated
from Oleandra wallichii, is established. The presence in O. wallichii of a non-oxidative squalene cyclase system
similar to that operating in T. pyriformis is suggested.

INTRODUCTION

THE 1SOLATION of an unknown alcohol, wallichiniol, from the fern Oleandra wallichii
(Polypodiaceae) has recently been reported.! We were impressed by the similarity between the
physical and spectral properties of wallichiniol and its derivatives and those of tetrahymanol
(Ia),? a triterpene alcohol isolated® from the protozoan Tetrahymena pyriformis. A direct
comparison of tetrahymanol with a sample of wallichiniol supplied by the Lucknow Group
was therefore made.

RESULTS AND DISCUSSION

Tetrahymanol and wallichiniol had identical mobilities on TLC in two solvents ((a)
ethyl acetate/hexane (1:4), developed twice, R, 0-44; (b) acetone/CH,Cl, (1:19), R, 0-37))
and separated without difficulty from epi-tetrahymanol (Id). Both alcohols were oxidized
to the identical ketone Ic (R, 0-78 in ethy] acetate/hexane (1:9)). The respective derivatives
Ia, Ib and Ic obtained from the two sources had virtually identical m.ps. and mixed m.ps.
and gave identical i.r. and mass spectra (Table 1). We therefore conclude that wallichiniol
is tetrahymanol. Since the name tetrahymanol® was first introduced in 1963 we recom-
mend its retention.
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R
(ia) R = ¢‘OH, 8-H
(Ib) R = «-OCOCH,, B-H
(Ic) R=0
(Id) R = B-OH, a-H
TABLE 1. COMPARISON OF PHYSICAL AND SPECTRAL CHARACTERISTICS OF
WALLICHINIOL AND TETRAHYMANOL
Mixed
M.p. m.p. Mass spectrum
Compound (deg) (deg) R,/solvent* pRBr (em™1) (mje)
Wallichiniol 291-292 1 gg%g 3450 1 Fingerprint 422,91511;&;1(1),91
Tetrahymanol 287289 | BEBO gaaia | 4450 [ 428, 413, 410,
J 037/B | | 395, 207, 191
W:lcléct::ti;liol 300 0-55/C 1730, 1250 1 Fingerprint 47(3),9;!-5?,941110,
Tetrahymanol sisiz [ U2 G550 1730, 1250 } region 470, 455, 410,
! identical
acetate J ] 395, 191
. ) .
Wallichinione 290--291 0-78/C 1710 ] Fingerprint 42?,9;111, 203,
Tetrahymanone 293204 [ 22021 g98c 1710 region 426, 411, 205,
) identical 191

* Solvent A: Ethyl acetate/hexane (1:4). Solvent B: Acetone/methylene chloride (1:19). Solvent C:
Ethyl acetate/hexane (1:9).

We have previously demonstrated # that the biosynthesis of tetrahymanol by Tetrahymena
pyriformis proceeds via a non-oxidative cyclization of squalene. An analogous enzyme
system is therefore probably operative in Oleandra wallichii, and it is noteworthy that the
biosynthesis of fernene in the fern Polypodium vulgare apparently also shares a similar
mechanism of formation.> It thus seems likely that the formation of 3-desoxytriterpenoids
in nature involves a non-oxidative cyclization of squalene. Of additional interest is the
observation that whilst in 7", pyriformis the non-oxidative mechanism of squalene cyclization
apparently® operates exclusively, both the oxidative and the non-oxidative pathways operate
in ferns.
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EXPERIMENTAL

Lr. spectra were measured on KBr pellets in a Perkin—-Elmer Model 237 spectrophotometer. Mass spectra
were recorded on a Varian Model M-66 instrument at 70 V. M.ps. were determined on a micro hot stage and
are corrected.

Oxidation of Wallichiniol and Tetrahymanol

Each alcohol (4 mg) was dissolved in 3-5 ml of benzene/acetone (2:5) at 10° and 10 pl1 of Jones’ reagent?
was added with stirring. After 1 hr at this temperature the mixture was diluted with 10 m] of water and extracted
with ether. The ether extract was washed with water, dried (Na,SO,) and evaporated. TLC of the product in
ethyl acetate/hexane (1:9) followed by recrystallization from acetone gave 3 mg of ketone. The physical and
spectral characteristics of this ketone are shown in the table.
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