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OCCURRENCE OF TWO NEW MYCOSPORINE-LIKE AMINOACIDS, MYTILINS A
AND B IN THE EDIBLE MUSSEL, MYTILUS GALLOPROVINCIALIS!
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In the course of a survey of biologically active compounds from marine inver-
tebrates, attention was given to the occurrence in mussels, e.g. Mytilus gatllo-
provincdialis, and other edible mollusks bivalves (oysters, clams, etc.), of same
water soluble metabolites whose general properties resembled those of the myco-
sporins found in fungi?, algae?, and in the coelenterate anthozoan, Palythoa
tubercolosa™, The present communication describes the isolation and characteri-
zation of the major constituents of M. galfoprovincialis mytilins A and B, cor-

responding to two new aminoacid coniugates la and Lp5.
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Fractionation of the ag. EtOH extracts of the mollusks on Dowex S5OW-X2 columns
(eluents: H,0 and 0.2M HC1l) provided mytilins A and B as a 3:1 unseparable mixtu-
re characterized by a sharp absorption maximum at 334 nm (H,0) and !H n.m.r. signals
at & (D,0) 3.63 (2H, 4, -CH,OH), 3.72 (3H, 4, -OCH3) and 2.9 (4H, m, cyclic —-CH,-)
typical of the cyclohexenimine mycosporine chromophore; !3C n.m.r. (table 1).

When submitted to acid hydrolysis with 6M HC1l (20h, 110°), mytilins afforded

glycine, serine and threonine in the molar ratio of 4:3:1 as determined by amino-
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acids analysis. The same mixture of aminocacids was also obtained by treatment of
mytilins with H,0 at 80° or ag. NaOH 1%, indicating lack of peptide bonds. A fur-
ther characterization of mytilins followed from the reaction with conc. NH,OH
which gave, besides the aminocyclohexenone 3, a degradation product typical of
mycosporins*, the hitherto unknown aminocyclochexenimine 3; MS m/e 168 (Mt - H,0,
CgH;,N,0,); UV (H,0, HY) Apax 307 nm (H,0, OH”) Apay 304 nm; !H n.m.r. & (CD3;O0D)
3.60 (3H, 4, -OCH4), 3.46 (2H, &, ~CH,OH), 2.98 and 2.61 (each 2H, d, J = 17Hz,
cyclic -CH,-);13C n.m.r. (table 1).

The combined spectral and chemical evidence allowed the formulation of myti-
lins A and B as la and lb respectively. Biogenetically mytilins may arise by
condensation of the parent aminoacids with the B-diketone 4, derived presumably
from shikimic acid. This reaction is reminiscent of the detoxication processes
which foreign metabolites, unwanted by the organism, undergo in the body to
produce more polar and relatively less active products.

The occurrence of 1 in edible mussels is remarkable in view of the uncertan-

ties about the pharmacological properties of mycosporine aminoacids.

TABLE 1. - !3C Chemical Shifts® (s in ppm, D,0) of compound la, 1b, and 2.
(assignments for carbons 1-3 and 4-6 may by exchanged).

Carbon number 1 2 3 4 5 6 7 8 9 10
la 162.3 127.0 161.0  33.7 71.9 34.1 68.2 60.2 45.8 173.4
c-11 59.8(d)€  c-12 173.4(5)€  c-13 62.6(1)°
1b 162.3 127.0 161.0  33.7 71.9 34.1 68.2 60.2 45.8 173.4
c-11 63.1(d)¢  c-12 173.4(6)¢  c-13 67.4(d)€  c-14 19.9(°
2 164.5 126.4 164.5 38,1 72.8 38.1 69.2 59.4
Multiplicity® 4 4 5 t 5 t t q t 4

2 Internal standard: dioxane (67.4 ppm) ; b in CD,0D; ¢ maltiplicity in the off-resonance decou-
pled spectra. .
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