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Historical story on natural medicinal chemistry: Marine toxins
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Abstract: Marine special living environment creates large and strange species in the ocean. The marine toxins of the secondary
metabolites produced by some marine creatures with novel structures and special biological activities have extremely sensitive or
exterminating effect on other living things. From the chemical point of view, marine toxins are mainly polyether compounds with
complex structures. Although marine toxins may bring certain danger to humans, they have attracted the special attention of scientists.
Marine toxins can be used not only as lead compounds for drug discovery, but also as research tools in life science. In this paper, some
important marine toxins isolated so far are briefly summarized according to their chemical structures, which provided some reference
for further research and development.
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Fig. 1 Chemical structures of BTX-A (1) and BTX-B (2)
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Fig.2 Chemical structure of CTX
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Fig.3 Chemical structure of MTX
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&l 4 Gymnocin B HI{LF4E#

Fig. 4 Chemical structure of gymnocin B
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Fig. 5 Chemical structure of PTX
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E 6 OAHILFELEM
Fig. 6 Chemical structure of OA

R, R, Ry
8 AZa-1 H Me H
9 AZa-2 Me Me H
10 AZa-3 H H H
11 AZa-4 H H H
12 AZa-5 H Me OH
13 AZa-6 Me H H
14 AZa-7 H Me H
15 AZa-8 H Me OH
16 AZa-9 Me H H
17 AZa-10 Me Me OH
18 AZa-11 Me Me H
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Fig. 7 Chemical structures of AZa-1 (8) and its analogs (9—18)

10 R (9~18, K 7) B4, R FE R M
LI IR EE K, AR R AESE R ) — e e & AN AN
BREMNEE, 5—umA 1L MEARETHATTHS
1 MR T BRI 54 . 5B AR, AZA-
1 AR EUCR R R 42 Na*y Ca” i e, Ui
T2 21 I AR HORSE FEL R 11428 380 31T 52 M) SR 7 o 22 D)
ZEALIEI,
1.3 KIABSEBEA (macrolide polyethers)
WRIEFERR R T AMEEH 2B, 1M
ELRRA R AHIE BR) B DAREBEE A T R N B 45
Mo BH NG RIEE R ER R B SR
I (pectenotoxins , PTXs) AR 3 g I 8 %= K
(yessotoxins, YTXs), H1ER™H F L 4xiE pH NS
1, I FRH 9 FE1E D5 (hepatotoxic shellfish

19 PTX1 R=CH,0OH C*-7=R
20 PTX2 R=CHj3 C*7=R

21 PTX3 R=CHOC*-7=R

22 PTX4 R=CH,OHC*-7=§
23 PTX5 R=COOH C*-7=R
24 PTX6 R=COOH C*-7=8§

poisoning) M1, BEFERM, I 2 KiGHFRIFA
re HWEPE DU A, T I L SRAE B I S v
SR NIRE 28U, RS A K
AT FE = AR 1 PTX s AME B AT SRR 1 45 /7
s T H I 7 2 BEA A BRI A,
TERCRI N BREE ), AT JE T RN BE SRR .
M#ZE (pectenotoxin, PTX) KLY (19~28)
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Fig. 8 Chemical structures of PTX’s analogs (19—28)
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9 YTX HILFLEH
Fig. 9 Chemical structure of YTX
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Fig. 10 Chemical structure of carteraol E

1.5 4ZPLEEBE (spiroimine polyethers)
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13 R :;’\é/COOH
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11 Pinnatoxins A~D (31~34). H (35) HILZFLEH
Fig. 11 Chemical structures of pinnatoxins A—D (31—34) and H (35)
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Gymnodimine FJ{¥F 254

Chemical structure of gymnodimine

R
=R,=CH; Ry=H A >3

37 spirolide A R,
38 spirolide B R; =R, =CH; R;=H
39 spirolide C R; =
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41 13-desMe spirolide C R,
42 13-desMe spirolide C R,

R;=CH;
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Fig. 13 Chemical structures of compounds 37—44
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Fig. 14 Chemical structure of TTX
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EE K, 2003 3 E BRI H AR E K 50 R
FIAF ISR 58 T TTX BIAKTRR 46 6%,

ZYPESLIG R IL, TTX ) LDso N 8.7 ng/kg, A&
FAH 1000 i, X ANBH/DNBIEE (minimum
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212 mg), HEEBEI/NFIEEAMATERZ
—o TTX e NaTd S &g i, (H
AV KO@ IS, nI R ) = F 2 B 2200 FL
THRZ . TTX &M MEAE 25 &R (procaine)
1) 4000 fi%, IGPR o] 1697 &Mt g m . alf
T SR fA w0 R s R AR . HATC A K TTX
FAP 10 RN,

R A E R ) YR R R S A G
#$ 2 (saxitoxin, STX, 46) FHiAFMETHE (neo-
saxitoxin, neo-STX, 47), &L 15. HAEEH
AL DU A 2 R 1 FH B, ARG () py B 2
IR EREIR, MEE G JERAEH TR T
STX il neo-STX, 1X 2 NEERZMFHRER T HEIE &
SRR R 2 ), Har TR s R RN
SRR 1 DEEMERASTHE R 1AM H
ICEE TLC M BE R, S5 1 AMBRISE o ik
P ~F- R 5 5 A IR (1) 7S T AH I A B — A i
A — D FCHEN, STX K] se It
R TR, Fa e ta VRaHE
TEARN B 23S0 W], IR 2 I AL
5 TTX KL, flppaefe R ERAE, X AR s
LRGP AR, 18 RN B A AR P g L
BT BRI STX it BA s R JR R Elf
FEEEH, RO A7 LR 25 UL AR
AREVEHENZY) . PEARiE, £90.5mg 1) STX RIR[{EA
e, HEMS AN TAEBRBPIHEESIP (sarn,
LDso=0.172 mg/kg) #H[Al, 1EEFr&FL) T O %k
=S . HarooR I STXs BUAEMZ 30 £
A, 41 2008 A MINEERIFIRA K PI06G UL Alexandrium
tamarense W SR HY 5 4~ STX FZALL 0],

46 47

15 STX (46) F1 neo-STX (47) HILFLEH
Fig. 15 Chemical structures of STX (46) and neo-STX (47)

2.2 SEFEER (marine amino-acid) LS
% (polypeptide toxins)

20 thal 80 FFARK, FEMNE KR A& HigvE
W& U1 Mytilus edulis &R NSRRI S, 5
SR BRI Y5 H R A idAZ e SRR, ™
HHT FRIRES, mA&ER 3 AT BFEEA
AlREnl RS EN BTG, T 1989 FMHF
BHEEHNG IR ERE 7 EE AR T RNR
TR B R R (XFRZ 2R, domoic acid,
DA, 48, Kl 16). #—FHJiHEKI DA 1EHIK
PEIe G DLJE B k691 243t LR, DA )
LDso £ 10 mg/kg, BA—EXaEH RIKBAEH,
AR AP AL SR 701 T AR FRI00L,

I/—/ +—COOH
HOOC—~H (—L
3 N~ ~COOH

H
48
16 DA HILFLEH
Fig. 16 Chemical structure of DA

1970 ARG G kA —E & gAY
% Dolabella auricularia FEHIBYIHEHEEM, E
BRI GRIE . KA/ Rk, 875, PEE S
UL PR . fR 2 AL PRI IR SRR . SR
Mg Dolabella auricularia W1 4) B 15 3] 18 &
R LR I IR SR A& Wi 55 R (dolastatins 1~
18) U, Hifprg s k], Hrpi iz 10 (49,
17) [¥) ICso 4 0.5 nmol/L, L5 i 51 1 F 98
G A A s D2

N
| INI N (WH .
0 J 40
OCH;™ o NH I\\I]
(S
49

17 BREER 10 HUFELEH
Fig. 17 Chemical structure of dolastatin 10

H AT R B AEI8 8 22K (conotoxins, CTXs) H
T~41 MEEE S F MM, WRTR T LR
TE TR AR F IR IR R b . FIE R 2R T
LR, RO N ARS YA PR, T E
FET- o SFURIE IR 20040, RAEHAFZ £,
PR AR N = A IR T IR B N2 IR 7 111
REY, T HZ KPR K& & A AR, Hrharae
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EJLTHEZ FEM 2. Bl RERM, FIBEER
HA AR 1 BN, ABAEYEE SR = 1)
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