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(1. BEEEBAS SR EER, LR RE 264025; 2 MEKFHER, WK BE  264003; 3. FEBER
WHPIRA LK T8 266071; 4. MEMELRERBEERE, LK BE 264025

W E.HW BIRAMZER Polysiphonia urceolata WALE MRS . Fk  RFAREM Sephadex LH-20 k% . R
H# HPLC 2B ba  ERBIEERI TR ELEULEN. £R NEEFZERBYHBERCEERESHE
BE 0 MeEY. 25N 2,2',3,3 -WR-4,4',5,5-WBEEZEPLH(1).2,2,3-ZR-3,4,4,5-TEE-6'-ZH
BEDERRD . M-(2,3-28-4,5- "B FH)-B (1) .3-8-4-(2,3- T84, 5- P HFERL-S-F PR
B(N).2,3-ZR-4,5-ZREFFR(V).2,3- 204, - TR EFRFEFR ) 3-R-4-BHEFEPFROD . 2-]-4,
S-TREERB(L).2-TR-45-THREXEFR(K) 3-R4.5-"BEEFRO. &1 41~V . .
HAERNZBER S LR, '
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Chemical constituents from Polysiphonia urceolata
LIU Quan-wen'?, LI Gui-hua', LIU Ke?, ZHANG Ting*, FAN Xiao®, GUO Hong-yan'

(1. College of Chemical and Material Science, Yantai Normal Universit.y; Yantai 264025, China; 2. School of Pharmacy,
Yantai University, Yantai 264003, China; 3. Institute of Ocean.olovgy, Chinese Academy of Sciences, Qingdao
266071, China; 4. College of Life Sciencs Yantai-Normal University, Yantai 264025, China)

Abstract: Objective To investigate the chemical constituents of red alga, Polysiphonia urceolata.
Methods The compounds I — X were isolated by a g:oinbination of silica gel, Sephadex LH-20, and RP-
HPLC chromatographies, and their structures were elucidated ‘with spectroscopic methods including IR,
MS, and NMR. Results Ten compounds were isolated {rom ethyl acetate extract of the red alge, P. wurce-
olata. Their structures were identified as; 2, 2', 3, 3'-tetrabromo-4, 4', 5, 5'-tetrahydroxydiphenyl
methane (1), 2, 2/, 3—tribfomo—3", 4, 4', 5—tetrahydroxy—6’—ethyloxymethyldipheﬁyl methane (1), bis
(2, 3-dibromo-4, 5-dihydroxybenzyl) :ether (I ), 3-bromo-4-(2, 3-dibromio-4, 5-dihydroxybenzyl)-5-
methoxymethylpyrocatechol (NV), 2, 3-dibromo-4, 5- dihydroxybenzyl aclohol (V), 2, 3- dibromo-4, 5-
dihydroxybenzyl methyl ether (VI ), 3 bromo-4-hydroxybenzoic acid (VI ), 2-bromo-4, 5- dlhydroxybenA
zaldehyde (VI'), 2, 3-dibromo-4, 5—d1hydroxybenzylaldehyde (K), and 3-bromo—4, 5-dihydroxyben-
zylaldehyde (X ). Conclusion Compounds I —N, VI and VI are obtamed from this alga species for the

first time.
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Key words; red-alga; Polysiphonia urceolata (Lightf.) Grev. ; structural identification

} £ ‘B ¥ Polysiphonia ‘urceolata (Lightf. )
Grev. RAENZEEREE . EH . BEEELH
JZ. EXUAEESSEHEITORME E. &%
HMERBHEREP, SERES M ERPERRL
—EREYEREY., FEMEAERSH#TTRE
BRAT, NP A B ST 10 MM A Y, B ABMA BE
Ao, WEREWF R 2,2,3,3 -HR-4,4,5,
5-UBE T EEHR(D).2,2,3-=]-3 ,4,4,5- 1
BE-6-ZEPEZERK(D.N-(2,3-2Z R4,
S-ZETHE)-B(D).3-R-4-(2,3-21R-4,5- 2§
EEPE)-S-FERER _H(N).2,3-2]-4,5
TEREERRE(V).2,-IER-4.-TREEPER
BE (V) 3-IR-4A-BEERBOD,2-|R-4,5- -8 %
FRBEOL).2,3-TR-4,5-“RERPR(X) 3R
SLS-TEREEFHBEOO KR hEe 1.1 0,V
VI VIR B R M B B P B8 3,

1 B AASHH

XT —4 B4 5 ) £ {%; Nicolet Magna 750
FTIR 4 4h 43 36 Y6 B 43 s Bruck AM— 400 B @3t
HAGMAT —95 B B4 ; Agilent 1100 VB A8 5 3%

" {X[Agilent 1100 G1314A 7] 4 ¥ K % 4 16 0 28,

PREP-ODS 2| £ #£ (250 mm X 10 mm, 5 pm]; #

B e GF254 FAk % 6 ik (100~200, 200~

300 EDYAHEF R W HMI] 7= & ; B Sephadex

LH20, Amersham Pharmacia Biotech AB 4 7=; §

BRN SRR ZEREBM 1IN =R LR,

HERBAN I AR EESL, ZEE P. urceolata

F200F5 ARBLUAESEZHRERE . RE

(No. 200305) R #E F BB S Br i HEWF R AT G 4

MERIBRSL, '

2 REE5SE .

FRRATHEEER 2.0kg, l 95U ZHER

R 3d, 3B 3 WK, BB E R4 (GREKT 40

CYBZEERY 190 ¢: REHLHERRYBET

K, FABERR BB, EIROA RIS BE R Be %

B 53 g MR BB Y A M ILARE , BE MR

ZEBMAUBEREET Mg UBEL2HEK.

Sephadex LH-20. % HPLC i K &4 5,15 5

e 1 ~X,

3 gHEE : :

AW 1L REBK K, mp 214~216 C

(Me,CO), EI-MS m/2(%):552/550/548/546/544

[MJ*(1.4.6.4.1),472,470, 468,466 (6.17.18.
6),392,390,388,386(22,54,44,8),308(77),230
(100),201(14) . IR v&&(ecm~") .3 378,2 938,1 599,
1578, 1481, 1 407, 1 317, 1 161, 997, 870, 831,
721, '"H-NMR (Me,CO-d;, 400 MHz)8:6. 52(2H s,
H-6,6'),4.00(2H,s,H-7); "C-NMR (Me,CO-d;,
100 MHz)§8:145. 3(s,C-5,5'),143.7(s,C-4,4),
132.1(s,C-1,1'),116.5(s,C-2,2'),116. 4(D,C-65
6'),113. 6(s,C-3,3'),44. 5(T,C-7) , KB L i F R
EERE.SEXRBEYEEKED IR 2,23,
3 -HR-4,4",5,5 - IUEBE K P L,

&P 1.k %GB K, mp 196 ~198 C
(Me,CO). EI-MS m/2(%):530/526/524[M]* (4/
12/12/4),484(11),482(34),480(34),478(12) ,467
(9),465(28),463(31),461(10),403(30),401(58),
399(31),393(15),391(15) 384 (18),357(6), 355
(17),353(7),322(100), 320 (97), 242 (56), 213
(33),184(24),161(32),160(35),139(25),121
(51),58(80), IR v (em™"):3 527,3 415,2 978,
2 875, 1610, 1 585, 1568, 1487, 1469, 1 406,
1 348,1302,1 271, 1 097,1 076, 1 003, 955, 872,
808, 'H-NMR (Me,;CO-ds,400 MHz)8:6. 96 (1H ,s,
H-5'),6.04 (1H,s,H-4),4.22 (2H,s; H-8), 4. 09
(2H,s,H-7),3.37(2H,q,J=17.0 Hz,H-9),1. 03
(3H,t,J=17.0 Hz,H-10), “C-NMR (Me,CO-d;,
100 MHz)8:144.5(s,C-5),143. 9(s,C-4'),142. 6
(s,C-4),142.5(s,C-3'),131. 6 (s,C-1),130. 3(s,
C-6'),128.6(s,C-1),115. 4(s,C-2'),114. 2(s,C-
2'),114.1(d,C-5'),114. 1(d,C-6),112. 7(s,C-3),
70.5(t,C-7'),65. 3(1,C-9),38. 6(t,C-7),14.5(q,
C-10), KBSEMBKIBEIE. 5L XREELE
eI R 2,2 ,3-ZHR-3,4,4 ,5-IER-6'-Z8
AR, o

AP T RFEEHK, mp 180~182 C
(Me,CO), EI-MS m/z (%):582/580/578/576/574
[M]*(2/8/12/8/2),562(27),546(17),402(48),
388 (16),300/298/296 (44/100/66), 280 (60), 252
(37),217(40),188(30),110(100),63(22); IR Wi
(em™'): 3 552, 3419, 3194, 1 583, 1 473, 1 387,
1363,1321,1 284,1192,1 157, 1 072, 928, 868,
856, 802; 'H-NMR (Me,CO-dg, 400 MHz) 8. 7. 12
(2H,s,H-6,6'),4.56 (4H,s,H-7,7"); BC-NMR
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(Me,CO-d;, 100 MHz) 8:144. 9 (s,C-4,4'),144.0
(s,C-5,5'),133.1(s,C-1,1'),130. 6 (d, C-6,6') s
114.9(s,C-3,3),114.1(s,C-2,2'),72. 6 (t,C-7,
7). RESEMBERE 2% CREES T4
AP RN-(2,3- T 1R-4,5- BT 5B,
AW N B 6 ¥ K, mp 222~ 224 C
(Me,CO), EI-MS m/z (%): 516/514/512/510
[M]*(2/6/6/2),482(50),463 (45),433(9), 402
(70),384(32), 355 (20, 322 (100 , 305 (14) , 275
(16), 242 (42),213(29),197 (11),160(18), 121
(17),92(9), 80 (28), 63 (13), 45 (17); IR Vi
(em™): 3529, 3 415, 2 925, 1 589, 1 566, 1 489,
1471, 1373, 1304, 1 271, 1171, 1099, 1 074,
1007,933,883,858,808; 'H-NMR (Me,CO-d; , 400
MHz)8:6.93(1H,s,H-6),6. 02(1H,s,H-6'),4. 15
" (2H,s,H-8),4.07(2H,s,H-7),3. 18(3H,s,H-9);
BC-NMR (Me,CO-dg, 100 MHz)d:145.0(s,C-1),
144.4(s,C-5'), 143.1(s,C-4'), 143.1 (s, C-2),
131.9 (s, C-5),130.3 (s, C-1'), 129.1 (s, C-4),
115.8 (s, C-2'), 115.8 (d, C-6), 114. 4 (s, C-3),
114. 4(d,C-6'),113. 2(s,C-3'),72. 7(t,C-8),57. 6
(t,C-7),38.9(q,C-9) ., KIBAEMBKILEIE. S5
THRBAED R B AP N K 3-1R-4-(2,3- " H-4,5-
CEREXEE)-S-PEREE TR,
EYV:AEHEK mp 147 ~ 148 C
(Me,CO), EI-MS m/z (%) 300/298/296 (M ]*
(21/42/21),279(12),217(28),188(25),110(100),
81(9),51(10);IR V&% (cm™).3 435,2 922, 2 856,
1608, 1585, 1466, 1412, 1327, 1282, 1 201,
1173,1 066,980,874, 860, 802; 'H-NMR (Me,CO-
ds»400 MHz) 8. 76 (1H,br s ,H-5),8. 16 (1H,br s,

H-4),7.16(1H,s,H-6),4.54(2H,d,J=6.5 Hz yH- )

7), 4.38 (1H, t, J= 6.5 Hz, H-8); *C-NMR
(Me,CO-d;, 100 MHz) 8:145. 3(s,C-4),143. 6 (s,
C-5),134.6(s,C-1),114. 2(d,C-6),113. 1(s,C-2),
112. 9¢s,C-3),64. 7(t,C-7) . KB L B TR ILHIE,
BEIMBPELEELEY VR 2,3-2 84,5
RERRRE,

KEH V. REABH K, mp 128~130 C
(Me,CO), EI-MS m/z (%):314/312/310[M]*
(31/59/29),295(8),283/281/279(36/74/35),233,
231(61,59),216(7),203,201(17,14),188(5),131
(7),75(6),53(5),45(100), IR v¥¥(ecm™").3 465,
3154, 2923, 1687, 1570, 1 464, 1 456, 1 373,

1273, 1165, 1014, 916, 858, 804, 'H-NMR
(Me,CO-dg, 400 MHz) 8: 7. 07 (1H, s, H-6), 4. 38
(2H,s,H-7),3. 36(3H,s,H-8) , “C-NMR (Me,CO-
ds»100 MHz) 8: 144.7 (s, C-5), 143.7 (s, C-4),
130. 6(s,C-1),114. 7(d ;C-6),113. 7(s,C-2),113. 0
(s,C-3),74.1(t,C-7);57.4(q,C-8), S T
B FAEMNE 2,32 R1-4,5- B EFEP L
Bk, ' .

k&P AERK mp 175~177 C

(Me,CO), EI-MS m/z (%):218/216[MJ* (100/

100), 201, 199 (90, 85), 92 (8), 63 (34), IR &
(em™). 3 390, 1 742, 1.690, 1 623, 1 505, 1 375,
1298,1 250,769, 'H-NMR (Me,CO-d,,400 MHz)
&:8.15(1H,s,H-2),7. 88(1H,d,J=8. 0 Hz,H-6),
7.07(1H,d,J=8. 0 Hz,H-5), *C-NMR (Me,CO-
ds» 100 MHz) & 166. 8 (s, C-7), 158.7 (s, C-4),
135.9(d, C-2), 131.5 (d, C-6), 124.7 (s, C-1),
116. 9¢d,C-5),110. 1(s,C-3) . % XM BB % &
eI R 3-R-4-BEEREK,

A9 W %% A 8K, mp 208~210 C
(Me,CO), EI-MS m/z (%):218/216[M]* (95/
95),187 (27),108(27), 79 (19),58(50), IR W&
(em™"): 3394, 1653, 1591, 1 504, 1 348, 1 288,
1161, 1 047, 889, 765, 'H-NMR (Me,CO-d, 400
MHz)8:10. 09(1H,s,H-7),7. 35(1H,s,H-6),7. 12
(1H,s,H-3), “C-NMR (Me,CO-ds, 100 MHz) 4
190.2 (D, C-7), 153.0 (s, C-4), 146.0 (s, C-5),
126. 8(s,C-1),120. 3(d,C-3),118. 3(s,C-2),115. 6
d,C-6) . BHE XMPE LS YR 2-]R-4,
S-ZRERFE,

EYK: 86 %K, mp 202~ 204 C
(Me,CO), EI-MS m/z (%): 298/296/294[M]*
(48/96/48).267(8).217/215(70/68).189(11),107
(17).77(15),51(21) ;IR &% (em™) ;3 296,1 640,
1592, 1571, 1394, 1294, 735, 696; ‘H-NMR
(Me,CO-ds, 400 MHz)3:10. 13 (1H, s, H-7), 7. 40
(1H,s, H-6); *C-NMR (Me,CO-d;, 100 MHz) &
191. 0(d,C-7),151. 1(s ,C-4) ,145. 6(s,C-5),128. 3
(s,C-1),121.5(s,C-3),114. 5(d,C-6),114. 3(s,C-
2). BEIRBPECLEEUEY N R 2,3- 2],
5-ZREFHRE, -

&Y X:REEH KR, mp 228~230 C
(Me,CO)," EI-MS m/z (%):218/216 [M]* (79/
79),217/215(100/100),187(17),79(15),53(18);
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R VT (em™) . 3 427, 3 074, 2 875, 2 540, 2 227,
1653, 1587, 1498, 1410, 1340, 1309, 1 255,
1 030,858; 'H-NMR (Me,CO-d;, 400 MHz)$: 9. 75
(1H,s,H-7),7.60(1H,d,J=2.0 Hz,H-2),7. 34
(1H,d,J=2.0 Hz,H-6) ; *C-NMR (Me,CO-d;,100
MHz)8:190. 2(d,C-7),150. 1(s,C-4),146. 7(s,C-
5),130.8(s,C-1),128.1(d,C-6),113.7(d,C-2),
110.1(s,C-3) . &H UMBEBE R EHEY X H 3-
B-4,5- "R EHRE,
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