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FUNGUS PIGMENTS XXITI*
HYDNUFERRUGIN: A NOVEL TYPE OF A 2,5-DIPHENYLBENZOQUINONE-DERIVED PIGMENT
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Extraction of sporophores of Hydnellum ferrugineum (FPr.)Karsten and H.zona-
tum (Batsch)Karsten has yielded a brown-violet pigment for which the name hydnu-
ferrugin is proposed. The composition of hydnuferrugin corresponds to the formula
C18H1009’ vhich can be formally derived from that of thelephoric acid (018H808)(V)
by addition of one molecule of water. The connection with thelephoric acid is al-
so supported by the botanical origin of hydnuférrugin, since thelephoric acid is
a common constituent of Hydnellum species."2 .

Hydnuferrugin is optically inactive and gives a triacetyl and a tribenzoyl
derivative, With methanol and a little hydrochloric acid it reacts to give, slow-
ly even at room temperature, a monomethyl derivative, which on acetylation gives
a diacetate.

There are thus three hydroxyl groups in hydnuferrugin, one being of a diffe-
rent nature from the other two. Reductive acetylation gives a pentaacetoxydihydro
derivative, indicating that hydnuferrugin is a quinone, a fact which is also sup-
ported by an IR absorption at 1655 em ',

The UV spectrum of hydnuferrugin is very similar to that of 8-hydroxy-2,7-
dimethoxydibenzofuran-1i,4-dione (Fig.1), and the spectrum of the leucoacetate is
similar to that of dibenzofuran (Eig.Z). In the NMR spectrum of the acetate and

the leucoacetate the signals of two uncoupled aromatic protons are observed. All

this information leads to the partial structure I for hydnuferrugin.

*Part XXII. Acta Chem.Scand. 25 (1971) 2999.
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A strong complex absorption at 1740-1750 cm_1 in the IR spectrum of hydnu-
ferrugin indicates that the remaining part of the molecule contains a carbonyl
group, most probably that of a lactone. That this is anc(,{B—u.nsaturated y*-lactone,
wholly substituted at the )"—position,' is revealed by the NMR spectrum of the leuco-
acetate, which shows a two-proton AB-system (5 6.21 and 7.76; J = 5.5 Hz). These
values are in good agreement with those found for similar systems.3_7 Furthermore,

the NMR spectrum of the leucoacetate shows a three-groton AMX-system with 8A= 2.21

8M = 2.94; 8X = 6.65; dam = 14 Hz; Jax = Jux= 3 Hz. The signal of the A-proton
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is partly hidden behind those of the acetate groups, but double resonance experi-
ments have confirmed the values given for A. The chemical shift .and the coupiing
constants of the X-proton agree well with values reported for the proton found in

the 2-position of 2—acetoxydihydrobenzopyranse'12

and a 2-hydroxydihydrobenzopyran
structure also explains the ease with which hydnuferrugin reacts with methanol and
acid,

Insertion of the lactone group into the 2-hydroxydihydrobenzopyran system
leads to the partial structure II for the 06H604-group.The two moieties I and II
can be combined in two ways, but the structure III is much to be preferred from a
biogenetic point of view, and is therefore proposed for hydnuferrugin.

It is easy to visualize IV as a precursor from which thelephoric acid (V) is

formed by dehydrogenation, and from which hydnuferrugin (III) is formed by oxida-

tive rupture of the aromatic ring via VI.
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Thelephoric acid Hydnuferrugin

The hemiacetal hydrogen is evidently equatorial as is usual in 2-hydroxydi-
hydrobenzopyrans,1o'13 but nothing is known about the stereochemistry of the

y-carbon of the lactone.

The author wishes to thank Dr. J.B:son Bredenberg and his associates at
the Research Laboratories of Neste OY for the 100 MHz NMR spectrum of hydnuferru-

gin leucoacetate.



622

8.

9.

10.

12.

13.

No, 8

REFERENCES
Gripenberg,J. Tetrahedron 10 (1960) 135.
Sullivan,@.,Brady,L.R. and Tyler,V.E. Lloydia 30 (1967) 84.
Ducher,S. and Michet,A. C.R.Acad.Sci.Ser.C 267 (1968) 1617.
Cassar,L. and Fod,M. Chim.Ind.(Milan) 51 (1969) 673.
Loffler,A.,Norris,F.,Taub,W.,Svanholt,K.L. and Dreiding,A.S. Helv.Chim.Acta
53 (1970) 403.
Corey,E.J.,Erickson,B.W. and Noyori,R. J.Amer.Chem.Soc. 93 (1971) 1724,

Govindachari,T.R.,Parthasarathy,P.C.,Desai,H.K. and Shanbhag,M.N. Tetrahedron
29 (1973) 3091. '

Stout,G.H. and Sears,K.D. J.Org.Chem. 33 (1968) 4185.

Still Jr.,W.C. and Goldsmith,D.J. J.Org,Chem. 35 (1970) 2282,

Badin,J. and Descotes,G. Bull.Soc,.Chim.France 1970 1949.
Weinges,K.,Mattauch,H.,Wilkins,C. and Frost,D. Justus Liebigs Ann.Chem. lgi
(1971) 124.

Shekhtman,N.M,,Viktorova,E.A. ,Kasakhanov,E. A. ,Khvorostukhina,N.N. and Zefirov,
N,S. Dokl.Akad.Nauk SSSR 136 (1971) 367.

Brudigon,J. and Christol,H. Bull.Soc.Chim,France iggg 1975.



