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Summary Separation and structural study of biologically active manne natural
products are discussed A rare nucleic acid doridosine was 1solated from boneless
sea ammmals, dond nudibranch, _Anisodons nobilis digestive glands shown to cause
prolonged reduced artenal pressure and heart rate 1n mamals The structure of
donidosine was determined as N'-methyl 1soguanosine Potent neurotoxins of
tetrodotoxin(TTX) and chinquitoxin(CHTX) were 1solated from Atelopus
chingquiensis frogs CHTX shows similar biological activity and has 392 molecular
weight ( 73 higher than TTX (319) ) Biologically active ( anti histamine release
effect ) matenal was isolated from ligia exotica together with vanious nucleic acids
and amino acids
1 Introduction

A new rare nucleic acid, N-methylnucleoside named dondosine 1dentified as
1-methylisoguanosine was 1solated from the shell-less manne dond nudibranch
Amsodornis nobihis, from the Australian sponge, Tadams digitata > recently from
the cambean carol Madaracis mirabihis 4 While, 1soguanosine was 1solated from
dond nudibranch Draulula Sandigenses s Recently, mosine and unknown nucleic
acid were 1solated and conformed from Ligia exotica

Based on the hypothesis that shell-less marine mollusks, specifically dond
nudibranchs, might contain a toxic substance that protects them from predators,
various tissue extracts of specimens were prepared 6 Aqueous extracts of these
were subjected to a prehmunary purnification by dialysis followed by general toxicity
by injection into mice and crabs  Toxic extracts were studied in more detail 1n

several standard pharmacological preparations From these studies 1t emerged

that extracts of the digestve glands of anisodoris nobilis had the unusual property,



among extracts from marine ammals, of producing hypotension and bradycardia in

mammals within a few seconds of intravenous injection 1n anesthetized rats

These extracts caused a marked and prolonged reduction 1n heart rate and a sharp
drop 1n systolic blood pressure  The activity of the extracts could be followed
conveniently by testing on the 1solated, spontaneously beating, guinea pig atna
We reported that the cardioactive component of the digestive gland of Amsodons
nobilis 1s a new N-mehtylpurine nboside that we named dondosine  Dondosine
was assigned the structure of 1-methyhsoguanosine (1) based on 1ts spectroscopic
properies  The fuction and ongin of this compound 1n these marine organisms
are unknown Itis known that dond undibrnchs feed principally on sponges,7 s
but our preliminary studies have failed to detect any dondosine 1n several food

sources of Anitsodons nobilis
Dondosine causes reduced artenal pressure and reduced heart rate in mammals
in a manner that 1s qualitatively simlar to adenosine but with an unusually long

1910
duration of action !°

It also shows skeletal muscle relaxant and hypothermic
acuwity ° 1°

It 1s interesting that various nucleic acids of inosine, uracil, guanosine and
2-deoxyguanosine, and anti-alergy compound were 1solated from ligia exotca So
small sea amimal contains large amounts of nucleic acids and various amino acids
Low pressure liquid column chromatography ( Bio-Gel P2 and Sephadex G10 ) and
JAI (Japan Analytical Instutute ) HPLC ( column GAIGS 320 20 x 500 mm )
combination was very effective for the separation of various amino acids and
nucleic acids

Chinquitoxin ( CHTX, 1 ) was first 1solated 1n 1975 from the Costa Rican
frog Atelopus chinquiensis ' On the basis of '"H NMR'? and mass spectra’®, its

structure was postulated to differ from that of tetrodotoxin ( TTX, 2 ) only with



respect to the substituent at C-6 2 1s a potent neurotoxin of puffers'* and newts,'®
and 1s an 1important neurobiological tool '* Among derivatives and natural analogs of
2," 1 1s umque 1n being as potent as 2 1n lethality to mice' and 1n blocking the
voltage-gated sodium channel,'* whereas all others have markedly reduced
biological activities '* Earlier work with 1 was hampered by a scarcity of materal
and by difficulties 1n separating 1t from co-existing 2 In late June 1988, renewed
collection of the frogs was successful Using the paradigm which led to structural

determination of natural analogs of 2 1n newts'” and 1n puffers "¢ We report here

the structure of 1
2 Doridosine ( 1-methyl isoguanosine )

This marine natural product was 1solated from dond nudibranch, _Anisodoris
nobilis ( digestive glands ) As a rare nucleic acids of 1soguanosine derivatives, 1ts

structure was elucidated as 1-methylisoguanosine Separation and purification were

done as show below Nie N
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3 Separation and purification from Ligia exotica
Biologically active compounds ( inhibitory effects on histamine release ), ammno

acids, and nucleic acids were separated and 1dentified

Ligia exonca
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r— ;
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(nactive) Membrane filtration
MW cut |off 10,000)

Dialysis(M W cut off 3,500)
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(or B1o Gel PlColumn Chrom )
(

Prep HPLC (GS 320 and ODS )



4 Separation and characterization of Tetrotoxin (TTX) and Chinquitoxin

(CHTX)

summary The structure of chinquitoxin, a tetrodotoxin analog 1solated from the
Costa Rican frog Atelopus chinqumensis, was elucidated on the basis of NMR data
In the structure 11-CH,OH of tetrodotoxin was replaced by a
CH(OH)CH(NH,)COOH group
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Sephadex G 10 Column Chromatography

lzakafs_oir‘og N 2
¥ L T r ¥ LS L L2 L
0 100 120 140 160 180 200 220 40 200 W j

Column  Sephadex G 10 (19 X110 cm)
Detector UV 254

Eluent H,0

Flowrate 20 mil/hr

Sample  2g/3ml H,0

PREPARATIVE HPLC SEPARATION

Column JAI GS 320 (20X500 mm)
Detector UV 254 and RI

Eluet MeOH H,0=70 30
Flow rate 3 ml/mn

= T

Sample No Isolated Compounds _
6 Betame, Ala,Val ,Pro
Ile , Leu, Gly, Unknown 1,2
8 Phe , Undine,
Unknown 3,4
10 Inoswe, Unknown §, 6
12 Trp-1, Guanosine, Unknown 7

2 -Deoxyguanosine
ppt Tyrosmne




LOW PRESSURE LC

H
*
100 200 300

— s ™

Column  Bio Gel P2 (20X300 mm)

Detector UV 254

Eluent Et;N-AcOH-H,0 pH62

Flowrate 3 ml/mn

Fracton NO 1 2 3 4 5 6 7 8
Amounts(mg) - 1649 59 7 19 7 4
BIOLOGICAL ACTIVITY
Inhibitory effects of Lipa Exonca fractions on Histamine relesse
from Rat Perxoneal Mast Cells mduced by compaiand 48/80
Treatmen Concervration Histsmune release (%) Inhibrdon (%) )
Control 683
Blank a8

| 26.0 a4
2 as 194 758
3 0s 128 86.1
4 05 125 882
5 249 293
P 0s 124 884
9 05 18.4 778
s 0s 603 123
9 a5 325 $5.2

*mg/ml Conomimanon of compound 48/80 (35X 107 g/ml)



RECYCLE PREPARATIVE HPLC
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Sample Sephadex G 10 Column Fraction 10

p————

___Fracnon No __ Isolated compounds
1 Unknown 7
2 Ie, Leu
3 Phenylalanine
4 Unknown 8
5 Inosmne

RECYCLE PREPARATIVE HPLC
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Sample Sephadex G 10 Column Fraction 12
Fraction No Isolated compounds
1 Trp-1
Unknown 7

2
3
4

2 -Deoxyguanosine

Guanosine




NMR spectral data of CHTX and CHTX-13,6-lactone

CHTX (1)* CHTX-13,6-lactone (4)**
c H c H

2 156 6 156 7
& 752 551 (d 9 4) 75 3 553 (d 85)
4ba 40 5 2 31 (d 9 4) 41 7 216 (d 8 5)
5 735 4 40 (br s) 70 6 4 71 (br s)
6 721 84 3
7 811 4 39 (br t) 77 7 4 30 (br t)
8 727 4 40 (br s) 72 8 419 (d 1 5)
8a 59 3 59 S
9 709 4 00 (s) 70 7 4 03 (s)
10 111 0 111 1
11 703 490 (d 1 8) 69 7 5 20 (d 5 S)
12 S8 1 4 27 (d 1 8) - 4 85 (d 5 5)
13 174 1 173 0

13c NMR *75 5 MHz (GN-BYO). *%#100 MHz (JEOL GSX-400)
13¢p.,CO0D as 22 4 ppm I1H NMR *300 MHz (GN-300),

»#400 MHz (JEOL GSX-400), CHD,COOD as 2 O6ppm

Solvent * 4ICD4CO0D/D,0, ** 1XTFA, 42TD,C00D/D,0 (45°C)
-, . .Unassignable carbon due to an exchange of H-12 with D
(IJC NMR spectrum of 4 was measured after keeping 1 in
12TFA, 4XCD,C00D/D,0 for one month at 5°C )

f
H,N
R 4 CHTX-13,6-lactone

1 12 13

1 CHTX CH(OH)CH(NH, ) COCH
R S
11

2 TTX CH,OH

3 11-norTTX- OH
6,6~-diol
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