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In the previous paper,” we demonstrated by the chromatographical study on the
products of Penicillium islandicum Soprp the existence of some new coloring matters
in addition to the pigments which had been recorded by Howard and Raistrick.®

The strains of N.R.R.L. 1036 and N.R.R.L. 1175 are clearly distinguished by the
difference in their pigment metabolisms.

The tentatively named pigment B, whose existence in the mycelium of the strain
N.R.R.L. 1175 was shown by paper chromatography, has now been studied to deter-
mine the chemical structure. The pigment B, for which we propose the name
“ oxyskyrin,’’ has also been found in the mycelium of Endothia parasitica ANDERSON
ET ANDERSON accompanying rugulosin and skyrin.

Oxyskyrin was isolated by chromatography using a CaHPO,-column as orange-
red crystals, m.p. above 360°, gave a molecular formula C4H;;O,;, and showed color
reactions with sulfuric acid(purple turning immediately into emerald green) and mag-
nesium acetate (orange red) similar to that given by skyrin.?»® These color reactions
and the ultraviolet absorption curve suggested that oxyskyrin is likely to be a homolog
of skyrin.
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As tentatively suggested in the previous paper? and now chemically confirmed,
oxyskyrin yielded w-hydroxyemodin (V) and emodin (IV) on reductive cleavage with
alkaline sodium dithionite.

On acetylation, oxyskyrin gave a heptaacetate, C,,H,,0,5, m.p. 271°, which showed
split infrared absorption peaks of C=0 of acetyl grouping at 1745 cm™ (alcoholic acetate)
and 1774 c¢m™' (phenolic acetate) in chloroform solution.
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The conversion of heptaacetyl-oxyskyrin to hexaacetylskyric acid ('), which was.
identified by a mixed fusion and by comparison of infrared spectra, gave an evidence
that oxyskyrin possesses the same disposition of substituents in the bianthraquinone
structure as in skyrin (I). Oxyskyrin, therefore, is formulated as (1), which
provides, together with other coloring constituents of P. islandicum and Endothia spp.,.
an interesting scheme of biogenetical correlation.
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The strain of Penicillium islandicum Sorr, N.R.R.L. 1175 was supplied by Prof. H. Raistrick and
Mr. G. Smith, London School of Hygiene and Tropical Medicine, to whom we are very grateful.

The microanalyses were carried out by the members of the microanalytical laboratories of this
Institute and the Research Institute of Applied Microbiology of this University. The infrared
spectra were measured by the member of the Biochemical Laboratory of Clinical Inspection of the:
University Hospital, to all of whom our thanks are due. This work was supported partly by a.
Grant in Aid for Scientific Research from the Ministry of Education, to which we are also grateful.

Experimental

Isolation of Oxyskyrin (Pigment B)—(a) The mycelium (dry weight, 150 g.) of Penicillium island--
icum Sorr N.R.R.L. 1175 grown on Czapek-Dox solution after 7~10 days’ incubation was extracted
with Et,0. The ethereal extract was dissolved in acetone and mixed with CaHPQ, powder, which.
was dried under infrared lamp. The dried mixture of the extract and CaHPO, powder was placed
on the top of a CaHPO,~column and chromatographed, using upper layer of a mixture of petr. ether-
acetone-H,O (2:1:0.1) as a developing solvent.

The third band from the bottom which showed orange-red color was eluted to separate the
pigment B (yield, 100 mg.). The crude pigment thus obtained was acetylated with Ac,O and pyridine
by allowing to stand overnight. The acetate was purified by recrystallization from glacial AcOH
to form yellow needles, m.p. 270~271°%decomp.).t Anal. Calcd. for CzH;;04(OCOCH;);: C, 62.26; H,
3.77; CH,;CO, 35.49. Found: C, 62.23; H, 4.07; CH,CO, 35.81.

(b) The mycelium of Eudothia parasitica Axberson eT ANDERsoN, incubated for 3~4 weeks at 25°
in potato extract-glucose medium,® was extracted with Et,0. Skyrin was separated during extrac-
tion and the filtrate was concentrated to give a mixture of coloring matters. It was proved by
paper chromatography that the pigments were rugulosin, skyrin, and pigment-B (oxyskyrin). The
solvent system used was an upper layer of benzine-acetone-H,O (5:5 : 3.5).

The ethereal extract was shaken with 525 NaHCOj; solution to remove rugulosin, the remaining
portion was dissolved in acetone, and mixed with CaHPO, powder. The dried CaHPO,-pigment
mixture was placed on the top of CaHPO,~column and developed with a solvent mixture consisting
of petr. ether-acetone-HyO (2 :1:0.1) (upper layer). The pigments were separated on the column
in the order, from top to bottom, into the bands of pigment B, skyrin, and rugulosin. The pig-
ment B portion was chromatographed repeatedly through CaHPO, column with petr. ether-acetone-
H,0 (4:1:0.2) (upper layer) to separate skyrin completely. Petr. ether was distilled off from the
eluate to obtain the pigment B which was sparingly soluble in acetone.

The Properties of Oxyskyrin (Pigment B)—The acetate of oxyskyrin obtained as above was.
hydrolyzed by heating with 595 NaOH to give red crystals which were recrystallized from a mix-
ture of acetone and benzine. Oxyskyrin forms orange red needles, m.p.>360%darkens from 270°),
gives with conc. H;SO4 a purple color which instantly changes into emerald green, similarly as

¥ As shown in the case of skyrin hexaacetate,® oxyskyrin heptaacetate is also very sensitive
to alkali contamination in the capillary glass, which causes melting at a lower temperature
by careless treatment.
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shown in the case of skyrin.> The ultraviolet absorption curves of oxyskyrin and skyrin were
completely superimposed (Fig. 1.). Anal. Calcd. for CsHs0y ¢ C, 64.98; H, 3.25. Found : C, 65.40;
H, 3.70.

' On treatment with alkaline Na,S,0, solution oxyskyrin was decomposed readily to yield emodin
(IV), m.p. 256°, and w-hydroxyemodin (V) (triacetate, m.p. 190.5°), which were identified by mixed
fusion with the authentic specimens.

Heptabenzoyl-oxyskyrin—Oxyskyrin was dissolved in pyridine added with BzCl and allowed
to stand overnight in a cool place. The product was purified by chromatography through Al,Os
column, using benene as a solvent. By recrystallization from EtOH-acetone mixture yellow needles,
m.p. 2569.5~261.5%decomp.), were obtained. Anal. Calcd. for CsH;;04(0COCH;), : C, 73.92; H, 3.61.
Found : C, 73.84; H, 3.47.

Oxidation ef Heptaacetyl-oxyskyrin—To the solution of heptaacetyl-oxyskyrin (130 mg.) in a mix-
ture of glacial AcOH (5.5 cc.) and Ac,0 (5.5cc.), a solution of CrO; (0.25 g.) in AcOH (1 cc.) and 1drop
of H,O was gradually added (during 1 hr.) under vigorous stirring. The temperature was kept at
55° for 3 hrs. and the reaction was completed by heating on a boiling water bath for 10 mins. The
reaction mixture was poured into ice water and allowed to stand overnight. The precipitate formed
was recrystallized from MeOH to yellow plates, m.p. 250°decomp.). Yield, 50 mg. The crystals
were identified as hexaacetylskyric acid (IIl') by comparing its infrared spectrum with that obtained
by the oxidation of hexaacetylskyrin.®

Paper Chromatography of Oxyskyrin and Related Compound

~_ Solvent system 2895 NH,OH-saturated Benzene-acetone-H,O
T BuOH (upper layer) (1:1:1) (lower layer)
Compound Rf* Rf*
Skyrin 0.80 0.17
Oxyskyrin 0.67 0.36
Skyric Acid 0.41 0.83
~._Solvent system Benzene-acetone-H,0
T (5:2:1) (upper layer)
Compound Rf*
Emodin 0.90
w-Hydroxyemodin 0.20

* at 256~26°. Filter paper: ¢ Toyo-Roshi’’ No. 3.
Summary

The pigment B, isolated from Penicillium islandicum Sorp, N.R.R.L. 1175, and also
found in the mycelium of Ewndothia parasitica ANDERSON ET ANDERSON, was studied.
The pigment B which was named oxyskyrin gave a molecular formula, C,,H,;0,,, and
yielded heptaacetate and heptabenzoate. On reductive cleavage with alkaline sodium
dithionite, oxyskyrin was decomposed to give emodin and w-hydroxyemodin.

On oxidation with chromium trioxide, oxyskyrin heptaacetate was converted into
skyric acid hexaacetate. Consequently, oxyskyrin was formulated as 2,4,5,2,4",5-
hexahydroxy-7-methyl-7-hydroxymethyl-bianthraquinone—(1,1’).

(Received July 11, 1957)

NII-Electronic Library Service





