BISHH3IM REEYFER Vol. 15 No.3
2024 4 5 JOURNAL OF TROPICAL BIOLOGY May 2024
. SIFEEMSKTHRAE - DOI: 10.15886/j.cnki.rdswxb.20230016 F! Fz A0

TR TR ok

BE AW E R (ER)

W, B =, NTHEA, EHE, ARK, =

GREF R 2Bt 25520, i 11 571199)

#, KAK

1 B KRR A, OARRER. B R S LIRS S RORAESE RESRTE A AR
NMR H4f 70 47 B SCHREL A, RG-S T 45 % . WIB T AR 2 s R MGG, GYEELiil
Cyclo— (L-Pro-L-Val) (1), Cyclo— (Pro-Tle) (2). Cyclo— (L-Pro-D-Leu) (3). Tyramine (4). Cyclo— (L-Pro—
I-Phe) (5). 2-WRNERR (6). Cyclo- (I~Ala-T-Pro) (7). JRMENEIZHERZIT (8). JRMENE (9. MRmEnE (10).

27 WS (D, W 12). WEY A~6, 1D BNE IRMNE S A0 BEE.

IR I A ALY R RO
h[E 525 R931. 77 HERFRARRD: A

NXEHS: 1674-7054 (2024) 03-0368-05

SR, L, R EFEST S R A AL S AR BT AT (TR0 [ #2241, 2024, 15(3):368-372. doi:

10.15886/j.cnki.rdswxb.20230016

Jo 5 A Tt (Onchidium struma) /& — P R RE
TR, X4 TS L8RS, BRI, 8
R, G B AR, Sk i TE 5 DU
A T REWGE VAR R LT
AR 5 (0 T i il X5 o B Y B M L BVR A
HEREEST I H DR, R A EE M E .
T i BT AR E M R T, R S
J& » A1 RERIE TR 2D AR AR G 22108, H i A B A 7T
FEALEPAE R BT ARG 2 VE R
LEJ7TH™ . Marianna 259 A H 2 29 3845 1 ARl
Ve ] SR TR R T » Wang S0 3 R SR N IR B R-AL & 4
HEAT T 250 P , 1 IS4 MR T A e R
I3 1N B i Ak A ) onchumamide , X
JEA M A SRR AR R 2
PO BAR B — DR R E R TR A )
5 WA i TR A AT . O T IR R A
i V% 1 18 4 5 T O i PR AR € 0 1 B U, AR T 5 R
F 2 15 B alidl 7, BAEREIR BRI = (i K
el 2% v RO S R TS AR O TR O BRIR B AT

WS HER: 2023-02-18
EE£WmH:

AL, 132 12 M B . WE EATH P
Jo R T A, AN SCHR B AT, S5 K %8 %€ 9 Cyelo—(L-
Pro-L-Val) (1) . Cyclo— (Pro-Ile) (2) . Cyclo- (L~
Pro-D-Leu) (3) . Tyramine (4) . Cyclo— (L-Pro-L-
Phe) (5) . 2- Wk BE fil (6)  Cyclo— (L-Ala—L—Pro)
() R W5 WE 1% B8 1% E (8D« PRI WE (9) | i) fig s v
(100 .2 - FEEUBE PR E AL (1D Wi (12), Herr,
A ~ 6, TDEPNE KM Al 7 B A5 5.

1 #MR57EE

11 FEMHF5KF  BRUKERAV 1M 400 F1
600 B 1%t FL AR A Rl B A B e 2 \]D s iR (200 ~
300 H , & S etk TABR A 7] ; Sephadex LH-20
CEER AR ) s BRI T AR (7 SR tL TR PR A
], GF254,0.20 ~ 0.25 mm) ; = A R & 3
I3 LC-16 R 48, it SPD-16 44 28 A1l YMC #:
(0DS,2.5 mmx250 mm, 5 pm) ; FE 2R 2.6
SIHTEE T VG Bl Ak T4 A BR A F1D , HPLC %51
A CREET RERHERM AR AFD .

EEHHER: 2023-11-04
IFHE A S R BRI (ZDYF2022SHFZ037) ; [H 58 SRR 5415 H ( 82060778)

F—EE . XWIE1999-), L, HEREIE %15 2021 45 LA 4 . E-mail: 2634452320@qq.com
BIEEE: KA1982-), 53, #4518 4 Wil A 30T . WFFE 5 ) B AR 2590 . E-mail: z_xp1412@163.com



%3 M

RSN 452 55 9B T A R 27 0 Wk (0

369

1.2 #HmkiBES5EE T 2021 F9 HRET
Y T W v 5 A ot o R b A T R 2 o 2R R AT R
B NEE AT, FEACRE S T -20 CIRAE T
P 5 5 B 24 2 ot B 5 SR =

1.3 EEBESE KREMEEAM20 kg HF
BESR I 3 U, BEIR T dy A S BRI 980 TR 4
1321 666.9 ¢ MR E IR BT 50% FlEh , b f5
FABE R B8 3R AT 2E 0L, A 2 UK R I k& 9k
95, 3k19 3.6 ¢ MBEIR L BRIR T I BE IR L BRI E
2 b B A JE T 8 O 43 1A 43 B8 R e TR
WA s B 0 e AR AR Eb=1:0-0: 1) , A AR AL & W IR 4
YA, 43 2] 6 N7 e A-F) o B2-B5 £ Sep-
hadex LH-20 ¥ €& i , % F FBE A 4 % i 75 2]
54N e A Fr B 2-50 ~ B), Fr B2-54% - il
2 1 O LS (509% FE S, YiLiE 2 mLemin™', UV=
210,254 nm) 15 B 5 107 mg) 52
23 mg) HEM 353 mg) . Cl-C4 £ Sephadex
LH-20 #F 5 1% , >k F F A R e WA 210 7 AN 41
(FrC1-4@ ~ @), Fr C1-4Q % - i) #% w5 R AH €
T CHHEE-0.1% R /K=1:1, £ 2 mL+min™, UV=
210, 254 nm) 13 24L& ) 4 (6.4 mg) &S

0

0

Cyclo—(L-Pro-L-Val) (1) Cyclo—(Pro-Ile) (2)

0//\(1\11j

Cyclo—(L~Pro-L~Phe) () 2-URIERH (6)

0 0

| NH | NH
S N
H H

PRUEE (9) JEI R EEE (10)

~
. om
f\ N KojvoH
07N /go
H

2" FREEBEIRMEEAZ T (11)

(1.6 mg)» C9-C11%: Sephadex LH-20 F: i , K
H B AR N i 45 81 6 4143 (Fr C1-4D ~ ©) , Fr
CO-11Q 2 - il £ = ROBAH 1% (45% FBE , It
2 mL-min™, UV=210,254 nm) 13 EIL AP 6(2.5 mg) .
D1-D5 £ Sephadex LH-20 # (i3 , 5K FH H B4 bk
B 452 7 N4 5 (Fr D1-5@) ~ @), Fr D1-5%: 2
] 2% v 280 AE 1% (30% HRE, YL J# 2 mLemin,
UV=210,254 nm) 3 EL 5P 7(1.7 mg) s Fr D1-53)
K FFE B S5 20 G 9(17.2 mg) L &4 10
(14.6 mg) . D6-D9 £ F-1il] %% i AU AH B 1% (30% H
F% , % 2 mL-min™, UV=210,254 nm) 5 2L 54 8
(14.1 mg) . F1 £ Sephadex LH-20 ¥ 43 , 5% F H
BEVE B AR 2] 5 A (Fr F1OD ~ ), FIQZE ¥
1] 4% T BOROM 3 (20% FF R, 37 3% 2 mLemin™,
UV=210,254 nm) 15 254 11(2.8 mg) 51 12
(46.8 mg) »

2 FBRE5HR

EHE N AR OEEE D —IL)EE 3
12 MEEW, IR HE 'H NMR. °C NMR 1 ESI-MS
HIRLE THEW1 ~ 1258/ (B 1.

Tyramine (4)

0
H OH /4\240
NH
N T
i oi  om ©

TREEVERZHERZ T (8)

OH
OH
ﬁ@v
0 N 0
H

Ha# (12)

Cyclo—(L-Ala-L-Pro) (7)

E1 aM1~1258HEE
Fig. 1 Chemical structure of Compounds (1-12)

&)1 AR R, B0 5 20 'TH NMR
(600 MHz, CD,0D)8,: 4.17 (1H, t, J=7.2 Hz, H-
2), 400 (1H, s, H-5), 3.52 (2H, m, H-1"),
2.46 (1H, m, H-3"), 2.29 (1H, m, H-3"), 1.99

(IH, m, H-4"), 1.91 (2H, m, H-2"), 1.07 (3H,
d, J=7.2 Hz, H-5"), 091 (3H, d, J=7.2 Hz, H-
57); “C NMR (600 MHz, CD,0D)>é§.: 171.1 (C-
3), 166.1 (C-6), 60.1 (C-2), 58.6 (C-5), 44.7
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(C-1"), 284 (C-4"), 28.1 (C-3"), 21.8 (C-
2°), 174 (C-5"), 152 (C-5"). UL EHELE
SCHERS X IR, FEA— 30, B 2 AL A 45 N Cyclo—
(L-Pro-L-Val),

B 2: KR, % W3 5 20 'TH NMR
(600 MHz, CD,0D)8,: 4.19 (1H, t, J=8.4 Hz, H-
6), 407(1H, d, J=4.8 Hz, H-9), 3.53 (2H, m,
H-3), 232 (1H, m, H-10), 2.16 (1H, m, H-
5a), 2.03 (1H, m, H-4a), 1.95 (1H, m, H-5),
1.93 (1H, m, H-4b), 1.44 (1H, m, H-11a), 1.31
(1H, m, H-11b), 1.07 (3H, d, J=7.1 Hz, H-
13), 0.93 (3H, t, J=7.2 Hz, H-12) ; “C NMR
(600 MHz, CD;0D)8..: 171.1 (C-1), 166.2 (C-7),
59.9 (C-9), 58.6 (C-6), 44.8 (C-3), 35.6 (C~
10), 28.1 (C-5), 24.0 (C-11), 21.8 (C-4), 14.1
(C-13), 11.2(C-12) . LA E# ¥ 2 5 30wk (9%
R SR — B, W2 AL B 5N Cyclo—(Pro—Tle)

&) 3: Bk R, B0 5 20 'TH NMR
(600 MHz, CD,0D)8,: 4.26 (1H, t, J=9.0 Hz, H-
3), 413 (1H, m, H-1), 3.51 (2H, m, H-7),
231 (1H, m, H-5b), 2.04 (1H, m, H-5a), 2.03
(1H, m, H-6b), 2.01 (1H, m, H-8b), 1.93 (1H,
m, H-6a), 1.89 (1H, m, H-9), 1.51 (1H, m, H-
8a), 0.96 (3H, d, J=4.2 Hz, H-10), 0.95 (3H, d,
J=3.6Hz, H-11); *C NMR (600 MHz, CD,0D)8,:
171.4 (C-4), 167.5 (C-2), 58.9 (C-3), 53.2 (C-
1), 45.0 (C-7), 38.0 (C-8), 27.7 (C-5), 244
(C-6), 223 (C-9), 21.9 (C-10), 20.8 (C-11)
DL BSR4 5 SOk L9 0 B, AR — 30, B etk &
e Cyclo— (L-Pro-D-Leu) o

& 4 TGt [ A, 1% 14 15 B0 - 'TH NMR
(600 MHz, CD;0D)8,.: 7.00 (2H, d, J=8.4 Hz, H-
2,6), 6.64 (2H, d, J=8.4 Hz, H-3,5), 2.78 (2H,
t, J=8.4 Hz, H-8) ; "C NMR (600 MHz, CD,0D)
8.: 1553 (C-4) , 129.7 (C-2), 1284 (C-1),
114.5 (C-3), 41.2 (C-8), 29.2 (C-7). VL ¥ #i
22 5 3CHRO10 0 8 AR — B0 B e LB S5 i N
Tyramine .

&P AR R, B0 5 HE : 'TH NMR
(600 MHz, CD,0D) §,: 7.20-7.26 (1H, m, H-
2’), 7.20-7.26 (1H, m, H-3"), 7.20-7.26 (1H,
m, H-4"), 441 (1H, ddd, J=1.2,4.8,10.2 Hz, H~-

9), 4.04 (1H, ddd, J=1.8, 6.0, 12.6 Hz, H-6) ,
3.50 (1H, m, H-3a), 3.34 (1H, m, H-3b), 3.14
(1H, dd, J=3.0, 14.4 Hz, H-10a), 3.13 (1H, dd,
J=3.0, 14.4 Hz, H-10b), 2.06 (1H, m, H-5b) ,
1.78 (2H, m, H-4), 1.20 (1H, m, H-5a) ; °C
NMR (600 MHz, CD,0D)&.: 169.6 (C=7), 165.5
(C-1), 136.6 (C-1"), 129.6 (C-2"), 128.0(C~
37), 126.6 (C-4"), 58.6 (C=6), 56.2 (C-9), 44.5
(C-3), 36.8 (C-10), 27.9 (C-5), 21.3 (C-4). LL
RS S SCERI T I R AR — 8 et e
g5 4474 Cyclo—(1L—Pro—L—Phe)

AW 6: 1 T MR Y, A% W i 404 < 'H
NMR (600 MHz, CD;0D)8,: 3.24 (2H, m, H-6),
227 (2H, m, H-3), 1.78 (2H, m, H-4), 1.73
(2H, m, H-5) ; ®C NMR (600 MHz, CD,0D)3&.:
173.5 (C-2), 41.5 (C-6), 30.5 (C-3), 21.6(C~
4),20.2 (C-5. VL E#IRE S5 CERl12]0 ], 5
A—F, WA VDN N 2- IR R o

BT A EE S ARG S 500 - 'H NMR
(600 MHz, CD,0D)8,: 423 (1H, m, H-2), 4.16
(1H, m, H-2"), 3.50 (2H, m, H-5), 2.27 (1H,
m, H-3a), 2.00 (3H, m, H-3b), 1.36 (3H, d, J=
6.8Hz, H-3) ; "C NMR (600 MHz, CD,0D)§,:
171.6 (C-1), 168.9 (C-1"), 59.0 (C-2), 50.6 (C~
27), 45.0 (C-5), 27.7 (C-3), 22.2 (C-4), 14.3
(C-3"). DL E#IEE 5 CiR013 I, AR —3,
A EEH N Cyclo-(L-Ala-L—-Pro) o

& 8: A B A, % W0 5% 204 - 'H NMR
(600 MHz, CD,0D)&,: 7.39 (1H, d, J=7.2 Hz, H-
6), 5.46 (1H, d, J=7.7 Hz, H-1"), 5.00 (1H, d,
J=3.6 Hz, H-5), 4.62 (1H, d, H-2"), 4.62 (1H,
m, H-3"), 3.83 (1H, m, H-4"), 3.76 (1H, dd,
J=6.1,10.3 Hz, H-5"a), 3.71 (1H, dd, J=7.6,
11.6 Hz, H-5"b) ;*C NMR (600 MHz, CD,0D)5,
164.8 (C-4), 152.0 (C-2), 142.7 (C-6), 108.5
(C-5), 100.7 (C-1"), 84.0 (C-4"), 74.7 (C-
37), 714 (C-2"), 63.6 (C-5"). VL EFIELYS
SCHRL14 T HE, B A — S0, B 2 A A W 45 46 DR PR 1
WERZHERL T -

AW 9: 6 A, A% I 4 B0 - 'H NMR
(600 MHz, CD,0D)&,: 7.35 (1H, d, J=10.8 Hz, H-
6) , 541 (1H, d, J=114 Hz, H-5) ;°C NMR
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(600 MHz, CD,0D)6,: 164.9 (C-5), 152.1 (C-2),
1429 (C-6), 100.7 (C-6) - PL L% ¥s 4 5 ik
L1506 AR, B A — B, 1 8 A0 G WD 45 70 R PRSI

A y/B (NS RN Sh=Rivt /i s N 2 3 4 € i
'H NMR (600 MHz, CD,0D)8,: 10.80 (2H, br s,
1-NH,3-NH), 1.73 (3H, d, J=1.2 Hz, H-7); "C
NMR (600 MHz, CD,0D)&.: 165.4 (C-4), 152.0
(C-2), 138.3 (C-6), 108.1 (C-5), 12.3 (C-7).
PLEFRE A S5 Crl 1616 i, A — 20, i e b &
W EERE 9 10 R W

&1 BBk R RGBS 204 - 'H NMR
(600 MHz, CD,0D)8,: 8.05 (1H, d, J=8.4 Hz, H-
6), 592 (1H, d, J=3.6 Hz, H-1"), 5.66 (1H, d,
J=1.8 Hz, H-5), 421 (1H, t, J=5.4 Hz, H-3"),
3.95 (1H, d, J=3.0 Hz, H-4"), 3.83 (1H, d, J=
12.4 Hz, H-5"a), 3.81 (1H, d, J=6.8 Hz, H-2"),
3.73 (1H, d, J=9.4 Hz, H-5"b) ; "C NMR (600 MHz,
CD,0D) 8. 1689 (C-4), 1514 (C-2), 1409 (C-
6), 101.1 (C-5), 87.4 (C-1"), 84.6 (C-4"), 83.6
(C-2" ), 683 (C-3" ), 602 (C-5" ), 574
(-OCHp . VL E#Ra 5 Cukl 170 1, AR —
e BN 2 - AR R e LT .

W& 12: To gt i, AZ L £ 4E - 'H NMR
(600 MHz, CD,0D)8,: 7.46 (1H, d, J=2.4 Hz, H-
2), 6.07 (1H, t, J=10.2 Hz, H-1"), 4.28 (1H, dt,
J=3.0,6.0 Hz, H-4"), 3.83 (1H, q, J=6.6 Hz, H-
3’), 3.64 2H, m, H-5"), 2.16 (2H, m, H-2"),
1.68 (3H, d, J=1.8Hz, H-7) ; "C NMR (600 MHz,
CD,0D)8.: 166.6 (C-5), 151.8 (C-6), 137.4 (C~
2), 111.3 (C-3), 86.5 (C-1"), 85.0 (C-4’), 70.4
(C-3), 61.2 (C-5"), 38.6 (C-2"), 11.6 (C-7) .
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Analysis of chemical constituents of extracts from

Onchidium verruculatum

DENG Yuting, HUANG Zibao, LIU Xuefeidan, CAO Mingyu, ZHOU Yuanyuan,

DONG Lin, ZHANG Xiaopo
(Pharmacy College, Hainan Medical University, Haikou, Hainan 571199, China)

Abstract: Onchidium verruculatum, a characteristic resource in the South China Sea, was extracted and isolated
by using a variety of separation and purification methods, including silica gel, Sephadex LH-20, thin layer
chromatography and semi—prepared HPLC. The structures of the compounds were identified by combining their
biochemical characteristics, NMR data analysis and reference comparison. Twelve compounds were isolated from
Onchidium verruculatum, and their structures were identified as Cyclo—(L-Pro—L-Val) (1), Cyclo—(Pro-Ile) (2),
Cyclo—(L=Pro—D-Leu) (3), Tyramine (4), Cyclo—(L—Pro—L—Phe) (5), 2-Piperidone (6), Cyclo—(L.—Ala—L—Pro) (7),
uracil ribonucleoside (8), uracil (9), thymine (10), 2’-methoxyuracil nucleoside (11), thymidine (12). Compounds
(1-6, 11) were isolated for the first time from Onchidium verruculatum.

Keywords: Onchidium verruculatum ; chemical constituent ; HPLC
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