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(1. KRB AW AR St BB E, RE 300134; 2. T EH Y 2R, dbat 100083; 3.
FERFEBE EEFERTT, st 100080; 4. H ERMEBE HEDTFLIT, LA 5 266071)

WE: A THR T B LEEEF ORI ELRS, R EAEIRAEEEFEIL Sephadex
LH-20 &%, MR 8 F & e9ARSE 32 (Chondria crasscaulis)F 5 B33 T 5 Mebd, 42
4rgh kg (IR). a3kt ('HNMR. “CNMR) WABJRiE (MS) FIAREEH A%
Z A loliolide (1), 2-#ZARKFE: (2), 4-FARXTE (3), 4-FAI-FRERTE (4) F=

4-#ZIERTFE (5).

KHER: A,
RENES: R284

R i e A FA T SRR, T A T e
s SCBRIRE R AR SR — e i U, 2
FHERE BRI AT 2 P AT 1T B 2 e I g4 1)
S S T ORI R A B My, VEER A
IR S A AR & 8 (Chondria crasscaulis) AT
TS, W sHF%e T SAMeEY, @
RELTAMIERE (IR R ER Y6 1% C('H NMR, °C NMR)
DTS (MS) AR 1% B % e 7 HAL #4544,
DARIEW T
1 MopAe g iE
1.1 A2 FaikF)

Boetius {2 A sl 5 A (iR B AR K2 IF ) ; IMPACT-
400 (AL ARHRAT A EHEA; Inova 300 MHz % #fSL
PR1; Autospec Ultima - Tof Jiiit{¥; Sephadex LH-20
HE A Pharmacia A7 dhs AR (160~200
H) F0 2 4k e e GF254 (60 1Y) 19475 Mg vEql
T 5. MBHCE #T 2004 4E 4 ARAILERE T
SyHiE, P BRSBTS AR R S
1.2 RIBRFuf 5

T A B0 SRR B (1.6 k)] 95 % Z T4
I, PRI IR G TS FRY) 16.4 g5 IV HI 7508
KETRIG, H OB CFRAEI, LR TR R R 4515
B2 10.6g. LR LBEHS T AT REI AL (i /3 125, LA

M 8 ( Chondria crasscaulis ); W2FERKGY; GEK%5E
XEAARIRAD: A

XEHS: 1000-3096 (2007) 11-0044-03

FTE: LW CTERA TR, MR IR, SR
SIMAAI IR, IR IRAETS 5 AN, HR i 3
53843 LA IE AL FIEE R Sephadex LH-20 k41 v &
AR EMNED) 1~5 .
2 WG BOE SR

e 1 LEEPIRES W, mp 147~149 °C; EIMS
m/z (%): 196[M] (7), 178(19), 163(9), 153(11), 140(17),
135(14), 111(31), 85(65), 83(100); IR g cm’
3434 2978, 2946, 1732, 1621, 1422, 1287, 1273, 1176,
1099, 1027, 965; "H NMR (acetone-dg, 300 MHz) 8: 5.70
(1H, s, H-7), 4.30 (1H, m, H-3), 2.41 (1H, dt, J=2.1,13.5
Hz, H-4b), 2.02 (1H, dt, J=2.1,13.5 Hz, H-2b), 1.78 (3H,
s, H-11), 1.74 (1H, dd, J=2.1, 13.5 Hz, H-4a), 1.57 (1H,
dd,J=2.1, 13.5Hz, H-2a), 1.48 (3H, s, H-10), 1.27 (3H, s,
H-9); *C NMR (acetone-dg, 75 MHz) &: 183.4 (s, C-6),
171.5 (s, C-8), 113.3 (d, C-7), 87.0 (s, C-5), 66.7 (d, C-3),
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47.8 (t, C-2), 46.4 (t, C-4), 36.6 (s, C-1), 30.2(q, C-9),
27.4(q, C-11), 26.8 (q, C-10).

&Y 2 WFEIIRY; EIMS m/z ( %):122[M]"
(7), 116 (38), 109 (8), 89 (30); 'H NMR (acetone-dg, 300
MHz) §: 10.02 (1H, s, H-2-OH), 8.11 (1H, d, J=7.8 Hz,
H-6), 8.02 (1H, s, H-CHO), 7.41 (1H, d, J=7.8 Hz, H-3),
7.22 (1H, brt, J=7.8 Hz, H-4), 7.20 (1H, brt, J=7.8 Hz,
H-5); *C NMR (acetone-dg, 75 MHz) &: 187.3 (d, C-7),
139.6 (s, C-2), 125.0 (d, C-4), 123.5 (d, C-6), 122.4(s,
C-1), 120.1 (d, C-5),113.0 (d, C-3).

&Y 3 A{E, mp 115~117 °C; EIMS m/z
(%): 122[M 17 (100) , 121(95), 111(10), 93(42), 65(28);
'"H NMR (acetone-dg, 300MHz)o: 9.85 ( 1H, s, -CHO ),
9.35 (1H, s, OH-4 ), 7.78 (2H, dd, J=6.6, 2.1 Hz, H-2, 6),
6.99 (2H, dd, J=6.6, 2.1 Hz, H-3, 5 ).

&Y 4 AR K, mp 82~83 °C; EIMS
m/z:152[M] * (100), 137 (8), 123 (15), 109 (45), 93 (25);
Ry cm™ 3171, 1670, 1603, 1518, 1456, 1385, 1315,
1291, 1240, 1219, 1163; "H NMR (acetone-dg 300 MHz)

Ox H
0 §,0H

1 2

4:9.83 (1H, s, -CHO), 7.42 (1H, dd, J=7.8, 2.1 Hz, H-6),
7.41 (1H, d,J=2.1 Hz, H-2), 7.04 (1H, d, J=7.8 Hz, H-5),
6.20 (1H, brs, 4-OH), 3.97 (3H, s, 3-OCH3); *C NMR
(acetone-dg, 75 MHz) 6: 191.1 (s, -CHO), 151.6 (s, C-3),
147.2 (d, C-4), 129.7 (d, C-1), 127.5(s, C-6), 114.5 (d,
C-5),108.7 (d, C-2), 56.1 (g, -OCHs).

B 5 KR, mp 211~213 °C (Me,CO);
EIMS m/z(%): 138 [M]"(85), 121 (100), 93 (40), 65(35);
IREE; em'3388, 2831, 2548, 1676, 1608, 1595, 1423,
1317, 1244, 1169, 1101, 931, 854, 769, 619, 546; 'H
NMR (Me,CO-dg, 300 MHz) & 7.92 (2H, d, J=8.4 Hz,
H-2, 6), 6.91 (2H, d, J=8.4 Hz, H-3, 5).

3 &R

5 LAY IR, MS, NMR 253400t T B
YesE H 45 Rl loliolide(1), 2-F2FEZEEE(2), 4-F3E
ARG, 4-FRH-3-FEIRHE@R 4-F2H8H
1R(5), itk 1.

oé H O? H oé OH
O
OH oH | OH

3 4 5

Bl 1 B 1~5 gt

Fig. 1 Structures of compounds 1~5

WEW 1 AT EEIRE H, mp 147~149 °C.
EIMS %R H2 7B 17 m/z196[M]™ . IR Y1 (KBr)
BIRATF IR R (3434em™ ), o, B LRI
(1732, 1621cm™ ). "H NMR &7~ 1 AN WU 5t 1 B
{556 5.70 (1H, s, H-7)] 1 3 NMFEEHIEE 5[ 1.78
(3H, s, H-11), 1.48 (3H, s, H-10), 1.27 3H, 5, H-9)]. C
NMR #1 DEPT #% W7 70 WP AEAE 11 AN R, 53
HPIAS sp® AL HIZERR [183.4 (s, C-6), 171.5 (s, C-8)],
24 sp® AL I ZERE[S 87.0 (s, C-5), 36.6 (s, C-1)], 1
A sp? oAb I P LR [6 113.3 (d, C-7)], 14 sp° 244k,
(IR R ELRR[6 66.7 (d, C-3)], 2 sp® ZeAb IR F AL g
[0 47.8 (t, C-2), 46.4 (t, C-4)], ALK 34 sp® Z4L I I
FERR[S 30.2(q, C-9), 27.4(q, C-11), 26.8 (q, C-10)]. 1
LA B E R, HEA) 1 4 loliolide. 1k

Y1 B HC S SCHRR[4] PRI A S — 2
&Y 2 hiRiE iRy, EIMS BRI+ 3
T m/z122, '"HNMR TR 1 MR 715 510 8.02
(1H, s, H-CHO)], 4 054 Bi+15 %[8.11 (1H, d,J=7.8
Hz, H-6), 7.41 (1H, d, J=7.8 Hz, H-3), 7.22 (1H, brt,
J=7.8 Hz, H-4), 7.20 (1H, brt, J=7.8 Hz, H-5)], *C NMR
1 DEPT i B/n 7 FHAALE 7 AR, 2058008 14
ML [0 187.3 (d, C-DIAT 1 4l 4 HUAR B 2K IR i
[0139.6 (s, C-2), 125.0 (d, C-4), 123.5 (d, C-6), 122.4(s,
C-1), 120.1 (d, C-5),113.0 (d, C-3)]. AR LA 4%
BEME R, HEMAG G 2 AR, a2
0 B 8 405 SRS ] HP 08 PR AT B — 3
& 3 Ak, mp 115~117°C. =54k
BR-BR AU R N B, R TR e R .
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X1

EIMS SR HATE T miz 122, 'TH NMR B8 1 S£3H:

AR UTE 5[0 9.85 (1H, s, H-CHO)], 1 MNFEHER . B

PHERIRIATS109.85 (Ui, & HCHON VAFERIR ) gy oy o, lsss i sy E s o)
TAi5[0 935 (1H, s, OH-4 )M 4 AW &R F5 510 HEVE S, 2004, 35(1): 55-63.

7.78 (2H, dd, J=6.6, 2.1 Hz, H-2, 6), 6.99 (2H, dd, J=6.6, (2] K3, VDU, ARBEH S LS 2 B I R

2.1 Hz, H-3, 5)], #ENLAY) 3 2 452K HIE, DL PERFFSE[T]. B S WITH, 2005, 36(5):459-464.

IR 'j)u}qj([ﬂ i 45 RS R — 2. [3] Sekikawa C, Kurihara H, Goto K, ef al. Inhabition of B-glu
ey 4 At E, mp 82~83°C. =&k Glucuronidase by extracts of Chondria crassicaulis[J].

BREAL TR R RE, BT R AL . EIMS Bulletin of Fisheries Sciences, Hokkaido University,

2002, 53(1):27-30.

ﬂ%;ﬁgéj\?%?m% m/z 152. IH NMR EKZE 1 /I\EAI% [4] Naomasa O, Katsutoshi S, Mitsuru N, et al
Ji j‘fﬁ%[é 9.83 (1H, s, H'CHO)]$ 141, 3, 49U Immunosuppressive activity of a monoterpene from Euco-
FINF TR 5[0 742 (1H, dd, J=7.8, 2.1 Hz, H-6), 7.41 mmia ulmoids[J]. Phytochemistry, 1994, 37(1):281-282.
(IH, d, J=2.1 Hz, H-2), 7.04 (1H, d, J=7.8 Hz, H-5)], ) [5] Benjamin R M, Thomas P C, Paul B R. Volatile constitutes
ey 4y 43 A EE, DL EXIRS of balsampoplar: the phenol glycoside connection[J].

Phytochemistry, 1987, 26(5):1 361-1 366.

[6]  JAWy, SREFEE, HEF. ML Topsentia spAb2E K
SPIBRFIL]. R 254, 2004, 23 (5):18-20.

(71 ARG, wRE, s TSR HE A Ty

HR[ 7] 4-F2 23 4 56 20 R R P s — B
& 5 R EER A, mp 211~213 °C. =&
- A R N B, BoR s PR R L

EIMS B/~ 350 T8 1§ m/z 138, '"HNMR &R 141 ik, 2005, 30(24):1 933-1934.

L BRI A7 7510792 (QH, &, /=84 Hz, H-2,6), (8] 4k, wBly, 760t K40 Haliclona sp AC¥ I

6.91 (2H, d, J=8.4 Hz, H-3, 5)], #EMALAEY 5 0 4-5% BISE[T). DR L2, 1995, 53 (1): 5-7.

%#\Eﬁ@ﬁ, utﬁ%'ﬁifﬁk[mi‘&ﬂi 4-%\1%#\@@% [9] Shao Z Y, Cai J N, Ye Q Z, et al. Crassicaulisine, a new

s —20, sulphonoglycolipid from th red alga Chondria crassicaulis
VEE K 875 5 WS v 0 AR R i o 2 % e Harv.[J]. Journal of Asian Natural Product Research,

HETER R T KAL), A8 T2 A 5 1 2002, 4(3):205-209.

[10] Edmonds J S, Shibata Y, Yang F. Isolation and synthesis of

1- Deoxy- | -dimethylarsinoyiribitol- 5 - sulfate, a natural

R B oy B S8 T KEENR I 8 H i Be T A2,
H * "?%‘ Edmonds %[10]%&ﬁ T *E+iﬁ\%7§é ITI H/]/a\ﬁq] constituent of Chondria crassicaulis and other red algae [J].
122 TCIERR BRI » 5 MR A 40| 8 P Ak 2 1 2y 22 S AR Tetrahedron Letters, 1997, 38(33):5 819-5 820.
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Study on chemical constituents of Chondria crasscaulis

XU Xiu-li" 2, ZHANG Ming-chun', FAN Xiao*, SONG Fu-hang’

(1. College of Biotechnology and Food Science, Tianjin University of Commerce, Tianjin 300134, China; 2. School of
Marine Sciences, China Univesity of Geosciences, Beijing 100083, China; 3. Institute of Microbiology the Chinese
Academy of Sciences, Beijing 100080, China; 4. Institute of Oceanology, the Chinese Academy of Sciences, Qingdao
266071, China)
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Abstract: Five compounds were isolated from the red alga Chondria crasscaulis, collected from Qingdao,
Shangdong province. Through analyses of IR, '"H NMR, "*C NMR, and MS, their structures were elucidated as loliolide,
2-hydroxybenzaldehyde, 4-hydroxybenzaldehyde, 4-hydroxy-3-methoxybenzaldehyde and 4-hydroxybenzoic acid.
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