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The Configuration of 22-Hydroxycholesterol

In the course of the studies on the synthesis of ecdysone (I), two 22-hydroxy-3,6—
dioxohomo—ba—cholan-25-oic acid 25—22-lactones (II and III) epimeric at asymmetric
center of C-22 were prepared as a starting material for the synthesis.’? The establishment
of the configuration of the hydroxyl group at C-22 was very important at this point, because
the compound in which the configuration under consideration is the same as that of ecdysone,
had to be selected as a starting material. Moreover, if the establishment of the configuration
in these lactones and the synthesis of ecdysone (I) from one of these lactones are succeeded,
the chemical proof of the configuration of 22-hydroxyl group in ecdysone (I) will be given.
Klyne and Stokes® reported that 22-hydroxycholesterol (IV)isolated from Narthecium
ossifragum by Stabursvik® should be formulated as 5-cholestene-38,22a,—diol, and this
conclusion was supported by Tsuda and Hayatsu.? As this conclusion seemed to be generally
accepted, an attempt to correlate dioxolactones (II and III) with 22-hydroxycholesterol
was made, which will be described in this communication.

It was reportedV) that dioxolactones, IT (mp 243—246°, [a]%, +20°) and III (mp 270—
277°, [a] +28°) can be transformed into the corresponding 22,25-dihydroxy-ba—cholestane—
3,6-diones, V (mp 203—206°, [a]% +7°) and VI (mp 184.6—186.5°, [a]s —9°), respectively
by three steps of reactions. These two compounds are key intermediates of transformations
described in this communication. ,

The selective reduction of the dihydroxydione (VI) with sodium borohydride in dichloro-
methane-ethanol mixture® afforded 38,22 25—tmhydroxy~6—one (VII, 209.56—211°, [a]¥ —20°),
the structures of which was a551gned by analogy with the observation on the other steroid
3,6-diones. The treatment of VIL with acetic anhydride and ethyl acetate containing
a small amount of perchlonc acid gave an oily product (VIII). This product was found to
be a mixture of 38,22—-diacetoxy—bo—cholest-24—en—6-one (main product) and 34,22-diacetoxy—
ba—cholest-25-en—6-one by thin-layer chromatography, infrared and nuclear magnetic
resonance spectrum. Without the isolation of any isomer in pure state, the diacetate (VIII)
was treated with ethanedithiol and boron trifluoride etherate to give an oily thioketal (IX),
which on reduction with W-2 Raney nickel in boiling ethanol yielded 33,22-diacetoxy-ba—
cholestane (Xa, mp 110—113°, [a]i}, —6°) by reductive desfulfuration accompanied by the
hydrogenation of the double bond in the side chain. The reductive hydrolysis of Xa with
lithium aluminum hydride gave ba—cholestane-34,22-diol (Xb, mp 176—178°, [alis +3°).
The physical constants of this diol and its acetate (Xa and Xb) are in quite agreement with
those reported by Fieser and Huang® (diol; mp 180—182°, [a]p +8°. diacetate; mp 125—127°,
[a]p —10°), which are apparently different from those of the corresponding compounds
derived from natural 22-hydroxycholesterol.® The diol (Xb) was oxidized with Jones reagent
to lead 5e-cholestane—-3,22-dione (XI), which was identical with an authentic sample in all
respects, proving definitively the diol (Xb) to be ba-cholestane-34,22—diol.

The similar transformations were made on another dihydroxydione (V) and the following
compounds were obtained. 38,22,26-trihydroxy—6-one (XII, mp 225—228°, [a]y —T7°),
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diacetate and thioketal (XIII and XIV, as mixtures), 3B,22-diacetoxy-ba—-cholestane (XVa,
oily), Ba-cholestane-38,22-diol (XVb, mp 168—170°, [a]s% 4-18°), 38,22-dibenzoyloxy-bo~
cholestane (XVc, mp 205—207°, [a]i%, +17°). The diol (XVb)and its dibenzoate (XVc)
were found to be identical with authentic samples of the correspoinding compounds derived
from natural 22-hydroxycholesterol (IV) by direct comparison.

The synthesis of ecdysone from the dioxolactone (II) and 22-isoecdysone from another
dioxolactone (III) have already been accomplished.®? Accordingly, it is concluded that
the configuration of the 22-hydroxyl group in natural 22-hydroxycholesterol (IV) is the
same as that of ecdysone (I). If the configuration assgined in ecdysone is considered to be
unequivocal, natural 22-hydroxycholesterol must be formulated as b-cholestene-38,220;—
diol.
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Possibility of the Second-order Reaction concerning the
Transguanylation of 2-Aminoethylisothiuronium Salt

9_Aminoethylisothiuronium (AET) salt, a protective agent against a lethal dose of the
jonizing radiation, is transguanylated in the physiological condition to 2-mercaptoethyl-
guanidine,? which may be an active form of this compound. The rate of the transguanyla-
tion is rapid, and the ionized form of AET, which is a reactive species,® is half transformed
within one minute at 5°.9 This paper communicated that the half life (z) of the reaction was
inversely proportional to the concentration of the ionized AET.
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