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{Anax 281 mp, & 5600)12 reported for this compound are
almost identical with those reported for decodine®. In-
spection of the Dreiding models clearly indicates appre-
ciable hindrance to rotation about the biphenyl link, even
with the lactone ring cleaved, so that the observed UV-
spectra would be in accord with the structure of lythrine.
Elucidation of the detailed structures of the remaining
Lythraceae alkaloids will be described in due course.
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AY.-Steroids

Despite their potential importance as precursors of
physiologically active 11-oxygenated compounds, no really
satisfactory method is available for the preparation of
AN-gteroids from desoxycholic acid and its transformation
products. It has now been found that the dehydrosulphon-
ylation of 12e-sulphonate esters proceeds readily with
potassium-¢-butoxide (KO!Bu) in dipolar aprotic solvents
and in the case of dimethyl sulfoxide (DMSO) offers excel-
lent yields of 4*'-compounds.
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Treatment of methyl 3o-acetoxy-12«-hydroxy-chola-
nate! (Ia} with p-toluenesulphonyl chloride in pyridine

at 55 4 1°C for 96 h gave the crude tosylate (Ib) (E.M’

lem
225 mpu = 205)2in ca. 93%, yield. Dehydrotosylation with
KOtBu in DMSO at 100-110° (bath temperature) for 1 h
afforded, after methylation (diazomethane), acetylation,
Florisil chromatography and crystallization from metha-
nol, the known methyl 3a-acetoxy-A*!-cholenate® (II),
m.p. 119-120° in ca. 749, yield. Similarly, the crude
benzenesulphonate (Ic) (Ej%, 217 mu = 137) and the p-
chlorobenzenesulfonate (Id) (Ei é“m 228 mp = 214), ob-
tained in 95 and 929, yields, furnished (II) in ca. 76 and
489, yields respectively. The lower yield with (1d) may be
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ExperienTtia XXI/5

Zusammenfassung. Die Struktur des O-Methyl-lythrin-
hydrobromids wurde rontgen-kristallographisch ermit-
telt. Durch den oxydativen Abbau wurde das Hydro-
bromid mit dem unsubstituierten Lythrin verkniipft. Die
Massenspektren zeigten, dass eine Reihe von weiteren
Lythraceae-Alkaloiden das gleiche Grundgeriist besitzen.
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ascribed to the formation of benzyne-type intermediates
with attendant complications. Dehydromesylation of the
crude mesylate (Ie), derived from (Ia) in 979, yield, was
complete within 40 min but gave (II) in diminished yield
(55%). Cnane and Woop? have recently reported a
similar yield (58%) but on carrying out the reaction at
room temperature for 48 h.

Variations of solvent and base in the elimination reac-
tion did not prove rewarding. Thus, the replacement of
DMSO by N-methylpyrrolidone, sulfolane and tetra-
ethylene glycol dimethyl ether in dehydrotosylation of
{Ib) gave {II) in 53, 39 and 549, yields respectively, whilst
sodium methylsulfinyl carbanion?, in place of KOtBu, in
the dehydrobenzenesulfonylation of {Ic) provided 389,
yield of (IT} in 0.5 h. The disappointing result with dimsyl
sodium, a strong base, is a consequence of the nature
of the cation. The solvation of positively charged ions
by dipolar aprotic solvents, such as DMSO, increases
with the size of the ion®; consequently the base strength
decreases in the order Cs > Rb > K » Na » Li. This
is also strikingly demonstrated by the fact that anhydrous
NaQAc gave hardly any 4-.compound (II}, under condi-
tions {23/, h at 100°) under which anhydrous KOAc in
DMSO provided (I}, m.p. 113-117° in ca. 479, yield from
{Ic). Based on these considerations, dimsyl potassium
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analyses.
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would be expected to out-perform corresponding sodium
salt and might even be preferable to KOtBu in base
catalysed reactions.

Mild saponification of crude benzenesulfonate (Ic) fur-
nished, in ca. 959, yield, the corresponding crude hydroxy
acid (If) (E}‘f’m 217 myu = 144), which upon treatment with
butoxide-DMSO, as usual, offered (II) in 779, yield, in
contrast to 839, yield obtained with pure crystalline (If),
m.p. 134-135°, [«]¥ + 56.82° (¢, 217 mu = 9,100). Like-
wise, (Ib) on saponification provided (Ig), m.p. 135-136°,
[«]f + 55.26° (g0, 225 mp = 12,200), which was con-
verted into (II) in 889, yield.

Simulated Biosynthesis of Anahygrine

Anahygrine (I), a natural alkaloid, is shown to occur
in the roots of Withania sommnifera Dunal! together with
other pyrrolidine and piperidine alkaloids. According to
Rosinson?, anahygrine could be formed from one equi-
valent each of ornithine, lysine, and acetone. That these
proposals are tenable has been demonstrated for a num-
ber of pyrrolidine and piperidine alkaloids in both in vivo
and simulated biosynthetic systems with a variety of

equivalents.
9
[ J—CH —C—CH,
N N

C’H3 I 1’{

In this work the ornithine equivalent was N-methyl-2-
hydroxypyrrolidine® (II) prepared by the reduction of
N-methyl-2-pyrrolidone (ITa) with LiAlH,. The alcoholate
of II was used as such without purification. The lysine
equivalent used was Al-piperideine¢ (III). Acetone di-
carboxylic acid (IV) served as the acetone equivalent.

The reaction mixture contained equimolar quantities
of II (based upon Ila), I1I, and IV. Compound IV was
added to a solution of II and III in 0.1 N NaOH and the
PH was adjusted to 12 with the NaOH solution. The
mixture, after maintenance at room temperature for 40 h,
was acidified and heated on a steam bath to insure com-
plete decarboxylation. The product was made alkaline
and extracted with chloroform, and the dried extract was
separated into the component alkaloids by a liquid-liquid
distribution system.

Quantitative Investigation on the Possible Losses
of Nucleic Acids from ‘Freeze-Substituted’ Tis-
sue in the Course of Histological Procedure

In the course of investigations on the influence of tem-
perature and media on the nitrogen and phosphorus con-
tent of tissues fixed by the ‘freeze-substitution’ method,
it was found that when methanol was used for substitu-
tion there were considerable losses of tissue phosphorus?®-2,
It seemed interesting, therefore, to note whether during
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Zusammenfassung., Die Abspaltung von Sulfonsduren
aus 12«-Sulfonsiureestern von Steroiden verliuft beson-
ders leicht mit Kalium-tert.-butylat in einem dipolaren
aprotischen Losungsmittel (z. B. Dimethylsulfoxid). Die
Al-Verbindungen werden in Ausbeuten bis zu 889, er-
halten.
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Anahygrine was obtained and identified as the hydro-
chloride, m.p. 218-219°, and the picrate, m.p. 174° (re-
ported 217° and 173-174°, respectively!). The infrared
spectrum of the hydrochloride in KBr pellet was identical
with a reference sample of natural and synthetic ana-
hygrine hydrochloride.

In addition to anahygrine, four other alkaloids were
separated from the reaction mixture. These were ana-
ferine, cuscohygrine, isopelleticrine and hygrine. All of
these alkaloids, except hygrine, have been shown to
occur in Withania somniferal.

Zusammenfassung. Kondensation von N-Methyl-2-
hydroxypyrrolidin und A!'-Piperidein mit Acetondicar-
bonsédure liefert Anahygrin und vier verwandte Alkaloide.
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substitution, or in later stages of histochemical procedure,
the considerable loss of phosphorus is not connected with
nucleic acid loss. It was also of concern to know how great
this loss was during the substitution itself, as well as from
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