EXPERIENTIA

Vol. 23 - Fasc. 10

Pag. 793-888

15. 10. 1967

SPECIALIA

Les auteurs sont seuls responsables des opinions exprimées dans ces bréves communications. - Fiir die Kurzmitteilungen

ist ausschliesslich der Autor verantwortlich, -~ Per le brevi comunicazioni & responsabile solo 'autore. — The editors

do not hold themselves responsible for the opinions expressed in the authors’ brief reports. — OTBeTCTBEHHOCTE 3a
KOpOTKHE COODIEHN ST HECET MCKMIOYMTENBHO aBTop. — El responsable de los informer reducidos, esta el autor.

Organic Minerals. Picene and Chrysene as
Constituents of the Mineral Curtisite (Idrialite)?

Curtisite, a yellowish-green mineral consisting of or-
Banic material in massive form, was first discovered in
association with cinnabar at Skaggs Spring, California®,
Since that time, curtisite has been shown to be identical
With the mineral idrialite®4, and has also been found in
CZeChos.lovakia4 and in the Transcarpathian range®sS,
C\}rtisi‘ce occurs in a variety of mineral associations and
W}Ql varying properties. GRINBERG and BSHIMANSKI?
dl‘{lded the mineral into curtisite proper, with a melting
boint of 272-302°C and curtisitoids, melting at 81-96°C,
the Jatter occurring as orange to brown crystals.

Various compositions have been assigned to native
Curtisite (Cy,H,402 CyHya®?), but its identity has not

ceén established, although StTrRUNz and CoNTaG® made
€ suggestion, based upon an X-ray powder diagram of
Material melting at 319°, that it consisted of picene and
Other material. We have examined a specimen of curtisite
f"‘om Skaggs Springs and wish to report the isolation of
Plcene and chrysene, along with evidence that methyl
Omologs of these are also present.

Isolation of crude constituents. A 14 g specimen of crude
Curtisite, which consisted of fragments of greyish-brown,
Soft rock, was ground in a mortar to give a yellow powder
Containing a few small lumps of non-organic material. The
Material was boiled with p-xylene (175 ml) and decanted

Q give a brown, fluorescent solution from which yellowish
Crystals (C-1) separated (3.8 g). The residual insoluble
Material was boiled with another portion of xylene (75 ml}
and the insoluble rocky material (3.9 g) was filtered off.

he solution deposited light yellow crystals (C-2, 1.2 g).

€ combined mother liguors of C-1 and C-2 were
“vaporated to dryness to give a brown-yellow residue
Which was washed with ether to yield a yellow solid {(C-3,
13,'4 g). Addition of methanol to the ether washings gave a
181t brown solid (C-4, 1.2 g), and the final mother liquor
Was concentrated to yield a tarry material (C). Small
Samples of C-1, C-2 and C-3 were recrystallized from
€nzene and then ethyl acetate to give yellow leaflets
Melting in the range of about 300-305°, and a final re-
“tystallization of the combined crystalline fractions from
Xylene gave C-5 (4.5 g) melting at 325-330°,
chl Specimen of C-5 was successively recrystallized from

N oroform (twice), benzene-ethyl acetate and benzene

“Wice), the melting point rising with each recrystalliza-
3150;1: to yield pale ivory colored crystals melting at

. ~355°. Analysis: found, C, 94.09; H, 5.76. Calculated

* Picene, CpH,,, C, 94.93; H, 5.07.
onP 31‘:372?- A sample of C-5 (0.6 g) was chromatographed
C()na Umina (30 g, 29 X 2.5 cm). Fractions of 100 ml were

eCted and those fractions yielding solids of similar

melting points were combined. Elution with hexane-
benzene (1:1) afforded in fractions 1-4 a colorless solid
which was recrystallized from chloroform as colorless
crystals (50 mg), m.p. 335-345°. This material on sublima-
tion in vacuo and recrystallization of the sublimate from
xylene gave colorless crystals with m.p. 348-354°. The
mass spectrum of this substance showed the presence of
the ‘cracking pattern’ of picene, with a base peak at
m/e 278. It also had peaks at m/e 292 (139, of base peak),
306 {4.5%,). These differ from the base peak (the molecular
ion of picene} by 14 and 28 mass units, and probably
represent small amounts of alkyl picenes.

Fractions 5-12 gave a colorless solid which was re-
crystallized once from chloroform and thrice from xylene
to yield colorless leaflets, m.p. 364-365°, which did not
depress the melting point of authentic picene (m.p. 366°).
The UV-spectrum of this material was identical with that
of picene: 4, (in benzene): 286.5 nm (log & 4.95); 304
(4.48); 315 (4.20); 329 (4.31); 357.5 (2.87); and 376 (2.85).
The mass spectrum showed a molecular ion peak (the
base peak) at m/e 278, but it also showed a small peak at
292 (9%, of base peak). The mass spectrum was, however,
substantially identical with that of authentic picene.
Analysis: found, C, 94.82; H, 5.22. Calculated for C,,H,,,
C, 94.93; H, 5.07; mol. wt., 278.

Chrysene. The brownish residue from the combined
mother liquors and washings (C) was chromatographed
on alumina. Elution with hexane furnished a colorless
solid in fractions 4-9 which was recrystallized thrice
from hexane to give colorless crystals {CH, 20 mg),
melting at 224-230°, The UV-spectrum of this material
was nearly identical with that of authentic chrysene. The
mass spectrum showed that, while it gave the ‘cracking
pattern’ of chrysene, it was a mixture. The base peak
appeared at m/fe 228, but strong peaks appeared at 242
(429, of base peak), 256 {9.59%,) and 270 (4.8%), probably
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due to the presence of alkyl homologs of chrysene. This
was substantiated by the proton magnetic resonance
spectrum of the material present in the mother liquors
from recrystallization of the crude chrysene, which
showed signals in the region characteristic of aromatic
methyl groups. Analysis of material CH: found, C, 94.50;
H, 5.73. Calculated for chrysene, C,jH;,, C, 94.70; H,
5.30; mol. wt., 228.

Rechromatography of CH on alumina gave on elution
with hexane-benzene (4:1) a colorless compound which
crystallized from hexane as shining, colorless leaflets,
m.p. 256-257°, which did not depress the melting point
of authentic chrysene (m.p. 257-259°). The mass spectrum
of this material was essentially identical with that of
authentic chrysene: it showed a molecular ion peak at
m/e 228, and the higher peaks, at intervals of 14 mass
units, present in the original material (CH), were absent.
The UV-spectrum (in 959% ethanol) was identical with
that of chrysene: A, 220 nm (log ¢ 4.58); 241 (4.35);
258.5 (4.93); 268 (5.17); 282.5 (4.11); 294 (4.08); 306
(4.11); 320 (4.11); 343 (2.65); 351 (2.20); and 361 (2.71).

Fractions 10-16, also eluted with hexane-benzene,
afforded a colorless solid which crystallized from chloro-
form-hexane as colorless platelets, m.p. 235-250°. Re-
chromatography of this substance on alumina and elution
with hexane-benzene (10:1) gave a colorless solid which,
after recrystallization from hexane, had m.p. 250-262°.
The mass spectrum showed that it was a complex mix-
ture with a base peak at m/e 256. Although the ‘cracking
pattern’ of chrysene could be discerned, the chrysene M+
peak at 228 was only 259, of the base peak, and the peak
at 242 was 389, of the base peak.

X-ray powder diagrams. The X-ray powder diagrams
of the picene and chrysene from the mineral were com-
pared with those of the authentic specimens, and showed
complete identity, thus providing further confirmation
of their identities.

1,2-Methylen-19-nor-17¢-~acetoxy-progesteron

Die aufgefundenen starken hormonellen?!, proteinana-
bolen? und antiandrogenen?® Wirkungen in der Reihe der
1, 2a-Methylen-Stercide liessen uns die Synthese des
1, 2a-Methylen-19-nor-17x-acetoxy-progesterons interes-
sant erscheinen.

Das Fehlen der dirigierenden C,,-Methylgruppe ldsst
eine strukturelle Zuordnung der nach der Corev!-
Methylenierung von 4*-3-Keto-A/B-cis- bzw. A/B-trans-
Steroiden zu erwartenden 1,2-Methylen-Verbindungen
in Analogie zn C;;-Methyl-Steroiden®®, nicht ohne
weiteres zu.

Deshalb synthetisierten wir sowohl das 1, 2«-Methylen-
19-nor-17«-acetoxy-progesteron als auch das 1,28-Methy-
len-Isomere, um aus deren physikalischen Daten Struk-
turanhaltspunkte zu finden.

Aus A5-Pregnen-38,17a,19-triol-20-on-17-acetat? (1)
entsteht durch Hydrierung (PtO,/Methanol) das ent-
sprechende 5a-Pregnan-Derivat (F. 231-233°C) und
daraus durch anschliessende Oppenauer-Oxydation das
5o-Pregnan-17«,19-diol-3, 20-dion-17-acetat  (Z2a) (F.
232,5-234,5°C). Nach Acetylierung von (2a) zu (2b} (F.
152-153°C) wird {iber Bromierung/Bromwasserstoffab-
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Discussion. The origins of coronene, the organic con-
stituent of pendletonite?, picene and chrysene as massive
constituents of these organic minerals, are not known
with certainty. MALEEvA?® has suggested that Trans-
carpathian curtisite, which is accompanied by bitumens,
may be a product of the distillation (sic) of organic
substances contained in the sedimentary stratum. Since
curtisite is present in veins of probably magmatic origin
in sedimentary and metamorphic rocks, it is possible that
these stable, polycyclic aromatic hydrocarbons have
been derived by pyrolytic transformations of organic
matter and deposited, by distillation or from solution, in
the formations in which they are now found. It is to be
recalled that chrysene and methylated picenes (but not
coronene) are among the products formed in the high
temperature aromatization of steroidal and triterpenoid
compounds. It is worthy of note, however, that the
Skaggs Springs deposits are not associated with bitumi-
nous or petroleum deposits.

Zusammenfassung. Das massive organische Mineral
Curtisite (Idrialite) besteht aus Picen, Chrysen und, wie
aus den Massenspektren der rohen Proben zu entnehmen
ist, deren Methyl-homologen.

T. A. Geissman, K. Y. Six
and J. MurDOCH
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spaltung die A*-Doppelbindung zu (3b) (F. 157,5-159°C,
UV :gyq, = 9830) eingefiihrt.

Die 19-Acetoxy-Gruppe in (3b) wird mit dem alkali-
schen Dowex-Ionen-Austauscher verseift zum 19-Alkohol,
(3a) (F. 263-266°C) dessen Chromsiure/Pyridin-Oxyda-
tion den 19-Aldehyd (4) (F. 232-234°C) ergibt. Durch
Siurespaltung wird die -C;p-Formylgruppe eliminiert zu
(5b) (F. 181,5-184°C, UV :gy5, = 11100). Nach alkalischer
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