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Viridicatin, 2,3-dihydroxy=-4-phenyl-quinoline was first iso~
lated from the mycelium of Penicillium viridicatum Westling2
and later on various strains of Penicillium cyclopium West--

3. RAISTRICK et al.3 have elucidated the constitution

ling
of this alkaloid. In the meantime we found three other alka-
loids in the culture growth and in the mycelium of Penicillium

viridicatum (cyclopenin A, cyclopenin B and alkaloid X). In

———

1 A more detailed paper will be published in the Jjournal
"Archiv der Pharmazie',

2 CUNNINGHAM, K.G. and G.G. FREEMAN, Biochem. J. 53, 328 (1953)

3 BRACKEN

A., A, POCKER and H. RAISTRICK, Biochem. J. 5,
587 (1954)
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the near future together with J.H., BIRKINSHAW et al.l‘L a report

on the chericel structure of the compounds will be published.

The strain of Penicillium viridicatum we used, forms alka-
loids in surface cultures only. The formation of alkaloids
begins at the ath day of culture and we found tke highest
incorporation of precursors into the alkaloid viridicatin if
the substances were added in minor amounts over a period of

three days beginning with the 3rd day of culture.

Anthranilic aoid-U-BH was incorporated into the viridicatin
with a specific rate of 3%, whereas the radiocactivity of
anthranilie acid—luCOOH was not recovered in the viridicatin
molecule. Therefore we suppose that the carboxylic group of
anthranilic acid 1s lost by the incorporation of anthranilic
acid into the viridicatin.

Phenylalanine-U-laC was incorpocrated into the alkaloid with

a specific rate of up to 80%. After decomposition of the
radioactively labelled viridicatin formed in this reaction to
2-aminobenzopkenon and oxalic acid(measured as 002) 79, 4%

of the total incorporated radioactivity was found in the
2-aminobenzophenon and 18,8% in the oxalic acid, This
distribution can be expetted if the whole C-skeleton of
phenylalanine is incorporated into the viridicatin and the

C-atoms 2 and 3 of the quinolinic ring system of viridicatin
are both labelled. In this case 7/9 (77,8%) of the totel

4 Jd.H. EIRKILSHAW, London School of Hygiene and Tropilcal

Medicine, London. Ve wish to thank professor BIRKINSHAW
for sending us a strain of Penicillium viridicatum.
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redicactivity of the viridicatin should be found in tlke
2-aminobenzophenon and 2/9 (22,2%) in the oxalic acid.
Phenylalanine—2—luc under favourable conditicns also is
incorporated with a specific incorporation rate of 8o%.
After decomposition of the viridicatin formed in this reac-
tion all the radiocactivity was found in the oxalic acid,
that is at the positions 2 or 3 of the quinolinic nucleus.
Phenylalanine—B-lhc was incorporated with a specific rate
of 15%. In this case all the radioactivity after decomposi-

tien was found in the 2-aminobenzophenon.

From these experiments it can be concluded that the ring
system of viridicatin is formed by the reaction of a phenyl-
propane derivative (possibly phenylalanine itself) with
anthranilic acid, the carboxylic group of antkrenilic acid

3

being split off,

COOH OH
CH-NH, 3
+ 1 ' 12l
NH, S NH SO
HO O
ANTHRANIIIC ACID PHENYT.ALANINE VIRIDICATIN

This reaction sequence is a way not yet described in the
literature which leads in vivo to the quinoline ring system.
The lower incorporation rate of anthranilic aocid into the

viridicatin we may explain by the faster metabolism of the
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compound and the possibility of its dilution with endogenous
anthranilic acid formed by thke decomposition of tryptcphans
The formation of the guinolinic ring system of viridicatin
seems to be in some way similar to the formetion of the indol
nucleus of tryptophané. In both cases enthranilic acid 1is a
precursor and the carbvoxylic group of the anthranilie acid

is lost. Far this reason we have proposed a mechanism of ring
closure for the formation of viridicatin like that of the
indol ring of tryptophan, that means filrst the formation of
the anthraﬁilid of a phenylpropionic acid and secondly the
formation of an enol-configuration a2t the B-C~atom of the
phenylpropionic acid. Closely related to this nostulated

enol is R-phenylserine. B-phenylserine forms fH-phenyl-B-
hydroxy=-acrylic acid if oxydatively dJdeaminated and enolised.

Ihe specific incorporation rate of [L-phenylserine into the
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viridicatin, however, was only $-9%. Therefore it is possible
tnat Hephoenyl=n-nyiro:gy=-acrylic acid is not closely related
to viridicatin ond the incorporation of [B-vhenylserine takes
wlace via phnenylalanine. On biwc other hand S-pilenylserine

is not a vinysiological compound and ticrefore it nay not be
oxXyGatively deaminated or nay not be carried quickly to the

place of formation of viridicatin.



