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As previously oberved with other compounds of the
fusicoccin series O-acetylated in the glucose moiety?3,
compounds X and XI are interconvertible at basic pH
values. The phytotoxicity of both compounds (determined
by Professor A. GRaNITI, University of Bari) is lower than
that of fusicoccin 9.

10 This work was supported in part by the Italian Research Council
(CNR).

11 On leave from the Istituto di Chimica Farmaceutica e Tossicolo-
gica, University of Perugia.

12 On leave from the Istituto di Tecnica e Legislazione Farmaceutica,
University of Perugia.
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Riassunto. Due nuovi metaboliti minori del fungo fito-
patogeno Fusicoccum amygdali Del. vengono identificati
come 12-O-acetilfusicoccina (X) e 12-O-acetilisofusicocci-
na (XI).
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Isolation of 3-Ecdysone (20-Hydroxyecdysone) from the Parasitic Nematode Ascaris lumbricoides

The growth of nematodes involves a series of moults?: 2
similar to those marking the successive stages of arthropod
development. It is generally accepted that these two
widely divergent groups are likely to have evolved from
a common ancestral stock. Thus it is of especial interest
to establish whether moulting in nematodes is controlled
by steroidal moulting hormones like the arthropod
ecdysones, or by any similar steroids.

Free moulting hormones occur in insects at such low
concentrations that large amounts of tissue are required
for satisfactory isolation and characterization of the
active substances. The highest concentrations of ecdy-
sones appear in insects at the time of moulting (about
500 ug/kg), whereas during intermoult periods the
amounts are much less (about 2 pg/kg)® In the case of
nematodes similar concentrations might be expected if
ecdysones have a hormonal role.

The parasitic nematode Ascaris lumbricoides can be
obtained in relatively large numbers from the intestines
of pigs. Adults of both sexes, but of unknown age from
the final moult, were thoroughly washed in water after
collection. Pooled samples were stored frozen until
analyzed for the presence of ecdysones. All equipment
used for the subsequent extraction and purification
procedures was carefully cleaned to avoid contamination
of the Ascaris extracts with ecdysones of plant origin.
The animals (15.5 kg) were thawed overnight and minced
into ethanol (70 1). After 24 h at about 20°C the alcohol
was decanted and the residue extracted 3 times further
with ethanol (50 1). The combined ethanol extracts were
evaporated to an aqueous ethanol extract (11 1) which
was twice extracted with hexane (1 1) to remove lipids.
The aqueous ethanol phase was then concentrated to
3.5 1, water (3 1) added and the mixture extracted twice
with n-butanol (3 1). The butanol extracts were combined,
evaporated to dryness and partitioned between chloro-
form (2 1), methanol (31} and water (2 1) (2 tube separa-
tion). The combined methanol layers were evaporated
to an aqueous residue of 750 ml, potassium hydrogen
carbonate (20 g) added and the mixture extracted
3 times with an equal volume of butanol. The butanol
extracts were in turn washed with an equal volume of
water and the combined butanol extracts evaporated to
an oily residue (5.6 g). Exploratory studies with this
material indicated that ecdysones, if present, were too
low in concentration to be detectable with the Calliphora
bioassay 4. Therefore to select fractions in the subsequent
fractionation procedures which might contain g-ecdysone,
tritium labelled f-ecdysone (370 X 10% cpm, 0.185 ng) was
added. The labelled g-ecdysone was prepared by injecting

[23, 23, 24, 24,-3H,]-a-ecdysone® into 3rd instar larvae
of Calliphora stygia at the time of puparium formation
and isolating the labelled g-ecdysone formedS.

Further fractionation of the butanol extract by rever-
sed phase partition chromatography? afforded a g-
ecdysone fraction (64 mg) which was chromatographed
on a column of silica gel (10 g, 159, water) made up and
eluted with 969, ethanol-chloroform (14:86). The
fractions containing the radioactivity were combined and
chromatographed on CM-Sephadex?. It was then found
on plotting the UV-absorption (at 254 nm) and the
radioactivity against elution volume that the peak due
to the radioactivity coincided with the peak due to UV-
absorption. When the peak fractions were chromato-
graphed on a column of silica gel (10 g, 159, water) madé
up and eluted with 96%, ethanol-chloroform (10:90) the
UV- and radicactivity curves again coincided closely.
From the intensity of the UV-absorption A max 242 nm
in water) it was estimated that a total of 4.5 pg of
ecdysone was present. When the material isolated was
dissolved in 400 g of water and bioassayed?® in C. stygia,
739, sclerotization was found. These data indicate that
a moulting hormone active substance, almost certainly
B-ecdysone is present in the extract. Inokosterone, the
only other known animal ecdysone with similar chro-
matographic properties is much less active in the Calli-
phova test®. u-Ecdysone could not be detected in the
Ascaris extracts after similar fractionation steps.

While it is thus established that the Ascaris sample
contained pB-ecdysone, the amount isolated was exceed
iongly small (0.3 pg/kg) and is about 1/10 the amount
isolated from crayfish at an intermoult stage®. It is

1W. P. RoGers, The Nature of Parasitism {Academic Press,
London and New York 1962).

2 K. G. Davey and Sau Puenc Kan, Nature, Lond. 274, 737 (1967).

8 D. H. S. HorN, in Naturally Occurring Insecticides (Marcel Dekker,
Inc., New York 1971), p. 333.

4 J, A. Tuomson, F. P. IMray and D. H. S. Horw, Aust. J. exp.
biol. med. Sci. 48, 321 (1970).

5 We are indebted to Dr. J. B. SippaLy for this material. ,

6 J. A. Tuomsox, J. B. Sippacrr, M. N. GaLsrarty, D. H. S. Horx
and E. J. MippLeTON, Chem. Commun. 7969, 669.

7D. H. S. Horn, S. Fasbri, F. HamvpsaHirRe and M. E. Lowe,
Biochem. J. 708, 399 (1968).

8 A. Faux, D. H. S. Horx and E. J. MippLETON, H. M. FALES and
M. E. Lowg, Chem. Commun. 7969, 175.

9 F, HampsHire and D, H, S. Hory, Chem, Commun, 7966, 37.
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possible that the g-ecdysone isolated was not elaborated
by the nematode but was obtained from vegetable
material ingested by the parasite from the intestine of
the host animal. However, this seems unlikely and the
possibility that ecdysones play a role in nematode
development now warrants further investigation.

Résumé. Une hormone de mue des arthropodes, trés
probablement la f-ecdysone, a été trouvée dans un
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extrait du nématode parasite Ascaris
obtenus des intestins du cochons.

lumbricoides,

D. H. S. Hory, J. S. WiLkiE and J. A. THOMSON
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A Potent Antthypercholesterolemic Agent: {4-Chloro-6-(2,3-xylidino)-2-

pyrimidinylthioJacetic Acid (Wy-14643)

The search for more efficacious drugs to control
hypercholesterolemia, a major risk factor in coronary
heart disease, has been intensified over the past decade.
One of the most widespread agents used in the clinical
management of hyperlipidemia is ethyl p-chlorophenoxy-
isobutyrate (clofibrate)!. A number of 2-pyrimidinylthio-
acetic acid derivatives recently synthesized in this
laboratory were compared with clofibrate for ability to
lower the serum cholesterol in rats with hypercholesterole-
mia of dietary origin. The pertinent points of this assay
procedure have previously been described by one of us?.
Since these pyrimidine derivatives represent a novel class
of hypocholesterolemic agents, it is the purpose of this
communication to outline the synthesis and biological
activity of one of the more potent and interesting mem-
bers of the series, [4-chloro-6-(2,3-xylidino)-2-pyrimi-
dinylthio]acetic acid (Wy-14643).

The scheme illustrates the route used to prepare the
title compound. The alkylation of sodium 2-thiobarbitur-
ate with an equivalent of ethyl bromoacetate in aqueous
ethanol at 60° for 1.5 h gave a 72% vyield of I: m.p.
194-197°/ethanol; analysis for C.H,,N,0,S, Calc: C,
41.37; H, 4.38; N, 12.16. Found: C, 41.75; H, 4.46;
N, 12.27. .

Ethyl (4, 6-dichloro-2-pyrimidinylthio)acetate (IT) was
obtained in 719, yield by treating I in boiling phosphorus
oxychloride containing N,N-diethylaniline for 4 h.
Removal of the phosphorus oxychloride and treatment
of the residue with ice gave II: m.p. 61-62°/petroleum
ether; analysis for C;H,CI,N,0,S, Calc: C, 35.97; H, 3.02;
N, 10.48. Found: C, 35.95; H, 3.00; N, 10.30.

Treatment of IT with an equivalent of 2,3-dimethyl-
aniline and sodium carbonate in boiling ethanol for 4 h,

followed by filtration, and addition of water to the
filtrate gave 619, yield of ethyl [4-chloro-6-(2, 3-xylidino)-
2-pyrimidinylthio]acetate: m.p. 87-91°/ethanol (95%);
analysis for C,;¢H,;CIN,;0,S, Calc: C, 54.62; H, 5.15;
N, 11.94. Found: C, 54.80; H, 5.08; N, 12.00.
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