Tetrahedron Letters No.19, pp. 1427-1431, 1965. Pergamon Press Ltd.
Printed in Great Britain,

THi SYNTHESIS CF TETRAHYHANOL

Y. Tsuda, A. Morimoto, T. Sano, Y. Inubushi
Faculty of Pharmaceutical Sciences, Usaka University,
Toyonaka, Osaka, Japan.
and
F. B. Mallory, J. T. Gordon
Department of Chemistry, Bryn Mawr College,
Bryn Mawr, Pa., U. S. A.

(Recieved 21 March 1965 )

TETRAEYMANCL is the first pentacyclic triterperoid alcohol isolated from an
organism of the animal kingdom. This isolation was accomplished by Mallory
et al. fru1 a protoroan, Tetrahymena pyriformis, and the structure (I) has been

)

tentatively suggested by them1 .

However, the high melting voints of the compound and its derivatives
proupted us to suspect that it could be a compound possessing a highly
symmetrical carbon skelton such as that of gammacerane. Since the symmetrical

hydroczrbon, gammacerane (IV), C y was not known, we prepared it by the

30d52
route indicsted in Fig. I, and fcund it to have a melting point of 299° (in an
open capillary, and > 320° on kofler hot stage).

Reduction of tetrahymanontwas then carried out at Bryn Yawr and the

resulting hydrocarbon, tetrahymane, ap. 293° (open capillary) was found to be
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«an W) (V)

identical with gammacerane by comparisons of infrared spectra (in KBr). Hence
the structure of tetrahymancl, in conjunction with n.m.r. evidencesl), must be
revised to gammaceran-3B-ol (XITI). This was now verified by the following
synthesis (Fig. II).

The key intermediate (XII) has alresdy been described by Jeger et al.z), but
we have prepared it by an alternative method, i. e. by the partial hydrolysis of
the diacetate (X) and oxidstion cf the resulting acetoxy-alcohol (XI) and several
steps are modified.

a-Onscerin diacetate (V) was quantitatively isomerized to f-onocerin di-

5)

acetate (VI) by mild treatment with sulphuric acid”’ and VI was further

isomerized, in about 4%% yield, to ¥—onocerin diacetate (VII), mp. 331-35354°
.
(lit.)) wy. 33%-336°), by BFB in CHC1<4). The diacetote (VII) was then trans-
7

formed into the discetexy-ketone (VIII) (IR. 1722, 1248 (OAc), 1695cm'l (co):
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o - o5 b o 98%) e et e cantiond)
CKD. \d>]275m +1357°, ,¢J312mp 724°) by_ hydrogzer veroxide cxidation

Application of the forced Wolff-Kiskhaer reduction accerding to Nagsta's modifi-
5)

caticn”’ to VIII gave gawnnaceran-3j,2lo-dicl (IX) in 50% yield. The diacetate

23
(X}, mp. >350° {14t™ =p. > 355°), of IK was hented under reflux with 2% hydro-
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chloric acic in ethancl:chloroform mixture for 30min. to give, in 60% yield, the
monoacetate {XI), mp. 321-325°, c32H5A03’ (IR.(Nujol). 3322, 3257 (OH) and
l72Acm_l (Ctc)) which was then oxidized to the kmown acetoxy-ketone (XII), mp.

269-271° (1:4.2)

mp. 267-270°). Wolff-Kishner reduction of XIT and purification
of the resul.ting mono~ol (XIII) by acetylation furnished gammaceran~3{*-ol
acetate (XV) as colorless needles, mp. 297-299° (open capillary), 032H5402.

This acetate was found to be identical with tetrahymanyl acetate by comparisons
of both infared (in KBr) and n.m.r. spectra.

Hydrolysis of XIV gave gammaceran-3f-ol (XIII), mp. 295-296F which was also
identical with tetrahymanol (1R comparison).

As o-onocerin has already been totally synthesizedG), the above transfor-
mation provides the total synthesis of tetrahymancl. The structure thus

established for this triterpenoid also provides the first example of a naturally

occuring triterpenoid of the gammacerane group.
Fig. I

(Xv) Om)
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Biogenetically tetrahymenol (XIII) should have a close relationship with
diplopterol (xv1)7). 3oth alcohols may be derived from the cation (XV) which
could originate from squalene by proton induced simple cyclization. Introduction
would give the former and to C

of hydroxide ion to C2 would give the latter

1 22

alcohol.
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