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Justicidin A and B are the active principles of’ Justicia Hayatai var.

decumbens which has been used as a fish-killing drug for many hundred
years among the nativea of the Pescadores ( Pung Fu islands ) of Taiwan,
We have isolated them into the crystalline mixture from dried plant
( yleld 0.1 % ) by the ethanol extraction and subsequent purification
through alumina column chromatography. Repeated thin layer chromato-
graphy on silica gel could only separate the mixture into almost equal
amount of justicidin A and B,
Justicidin A and B exhibited strong toxicity against Oryzias latipes,
TLm 0.049 and 0,028 ppm after 24 hours respectively (1), which were compar~
able to that of rotenone and ten times stronger than that of pentachloro-
phenol,

Justicidin A (1), szﬂwo,,. wmp 2630, no optical rotation, was a
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highly unsaturated coluurless compound having blue fluorescence under the
ultraviolet irradiation. It contained three aromatic methoxyls ( the n.m.

r. spectrum ), and one methylenedioxy group ( chromotropic acid test (2)

KBr 1

and the infrared spectrum, y — 927 cm - (3) ). The a,3~-unsaturated

five membered lactone suggested from the infrared spectrum, VKBr 1765

cm-l, was confirmed through transforming of 1 into the water-soluble
carboxylate compound in the boiling conc. alkali, and again by regenerating

the original one after acidification of the solution, The ultraviolet

spectrum, )\32213 265, 295, 315, and 355 mu ( log € 4,35, 4.13 4.13 and

3.33 ), was superimposable with that of diphyllin (11), clearly indicating
that their chromophores must be same,

The n.m.r. spectrum (4) of 1 could Pllow us to define the disposition
of the substituents upon a phenylnaphthalene skelton unambiguously as the
proposed structure, that is, n.m.r, ( CDC13) CI-OCH3~5 4,09 ( 3 H, 8),

CgmH 7.54 ( 1 H, s ), Cy~H 7.05 ( 1 H, 5 ), C,<CH, 6.10 ( 2 H, q, J=1),

CIO-CH2 5.52 ( 2 H, 8), C2'-H 6,80 ( 1 H, 8), C3,400H3 3,80 ( 3 H, s),

C4,-OCH3 4.03 ( 3 H, 8), C5'-H 6.90 ( 1 H, d, J=8 ), C6_-H 6.75 ( 1 H,

d. J=8 ), The two doublet signals of AB type ( they are well differenciated

from other signals in the mixed solvent of CDC13 and dimethylsulfoxide )

could be attributed to the ortho-coupling of C5' and C6' protons, leaving
only the possibility that two methoxyls should be located at C3' and C4,

positions.

Finaily justicidin A was compared with methyl ether of diphyllin (5)
and it was concluded that they were identical on the basis of complete
coincidence of their infrared spectra and of no depression of the mixed
melting point. Further support upon Cq-methoxyl was obtained from the

nui =1
infrared absorption of diphyllin's lactone, Y wiol 1705 ¢, to have



No, 47 4169

shifted to J"9°! 1770 em™! after methylation (8). Since the
positions of C3, ’ 04,-dhnethoxyls of diphyllin had been gssigned by
Murakemi et al (6) only from bilogenetic considerations, we could have.

added further evidence upon diphyllin's structure also,

H3CO R
OCHsy
Ve Rz0H R=0CH3

Y. R=H R=0CHs3

Justicidin B (111), C21H16°6’ MW, 364 ( Mass gpectrum ), np‘ 2400,
no optical rotation, was easily supposed from it's molecular formula to
be the compound of one less methoxyl than I, The ultraviolet spectrum,

)\Cl-l:l:‘l

260, 295, 310, and 350 mu ( log € 4.32, 4.13, 4.13 and 3.41 ),

suggested that the chromophore must be same with that of I, 1III had a
new singlet proton a‘t 8§ 7.18 in place of a methoxyl at 3 4.09 in the n.m.
r, spectrum, in addition to protons which were appeared similarly in that
of I. The AB type of two protons, & 6.80 and 7.00 ( J=8 ), was also
observed, indicating that two methoxyls in III, § 3.80 and 4.03, must
be located at c3? and cq, positions. Thus the structure of justicidin
B could be reasonably represented as 111,

Naturally occuring products having a 4-arylnaphthalene skelton are
very rare, and only two, dehydropodophyllotoxin (IV) (7) and diphylliin

(1I), have been reported besides of our justicidins.
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Justicin, C16H1205' mp 2160, and isojusticin, C16H1205, np 2520,
which have been isolated from Justicia procumbens L, var leucanta Honda
by T. Tsukamoto (8), seems us to be the mixture of justicidin A and B,

It 18 quite interesting to have found that dehydroanhydropicropodophyllin
(V) (9) did not exhibit any appreciable fish-killing properties in spite

of it's close structural similarity with justicidins.
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