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OH OH
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2 (3) IR (3298
(1) R em ) (1641 em™ ) (1593 1570
(3388cm™ ') (1676 ecm™ ') (1608ecm™ ' em ') ;EMS
1595 cm™ ') ; EMS m/z 138 m/z298/296/294 M]* (1: 2 1); '"H NMR
[M]* m/z 121; '"H NMR §10. 14( IH, s, H-7) §
§7.92(2H, d, J= 8.5 7.42(IH, s, H-6); "CNMR  DEPT 7
Hz) 6.91(2H, d, J= 8.5Hz) 1,4 , 1 §191.2(d, G7),1
i 1 4 §114.6(d, G6) 5 5
1 4 151.3 (s, G4) 145.8(s, G-5) 128. 4(s, G1)
( , 1995) 121. 6(s, G-3)  114.4(s, €2)
(2) IR (3207 32,3  -45
) (1641 em™ ') (1579 1520 3 2,3 -4,5
1425 em™ ') ; EMS m/z 175 (Katsui et d, 1967; We-
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(1) ,mp: 211 —213°C
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(100) 93(25) 65(21) 53(7) 39(18); IR (KBr)
Voo 3388 2831 2548 1676 1608 1595 1423 1317
1244 1169 1101 931 854 769 619 546 em '; 'H
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5)

(2) , mp: 158 —160° C
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112.9(d, G4) 66.3(t, G11)
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96/54) 267(8) 217/215(70/68) 189(11) 107
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217/215( 100/89) 187(17) 107(16) 79(15) 53
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G2) 113.6(s, G3) 73.2(t, G7) 66.5(t, G-8)
15.5(q, G-9)

(6) ,mp: 180 —18°C
(CH3COCH3)  EIMS m/z 582/580/578/ 576/ 574
[M] " (2/8/12/8/2) 562(27) 546(17) 402(48)
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CHEMICAL CONSTITUENTS OF BROWN ALGA LEATHESIA NANA

XU XiwLi, FAN Xiao, SONG FeHang, YANG Yong-Chun ", HAN L Jun', SHI Jian-Gong
(Institute f Oceanology, Chinese Academy ¢ Sciences, Qingdao, 266071; Graduate School ¢ the Chinese
Academy ¢ Sciences, Bejing, 100039)

“(Institute " Oceanology, Chinese Academy o Sciences, (Qingdao, 266071)

" (Institwte f Materia Medica, Chinese A cadany  Medical Sciences and
Peking Union Mealical College, Beyjing, 100050)

Abstract Leathesia nana is a brown alga of Leathesiaceae family and widely distributed in gulf of the Yellow
Sea, China. The ethanolic extract of Leathesia nana showed selective cytotoxicity in our in vitro biological screening
against several human cancer cell lines, including KB and HF-29 cell lines with LDsg 12. 65 and 40. 60 Hg/ ml, re-
spectively. It showed indistind cytotoxicity to nomal cell NIH-3T3 with IDso> 50 Hg/ ml. Thin layer chromaography
indicated the presence of compounds positive to ferric dhloride spray reagent. In order to searching for new bioactive
lead compounds, we investigated the chemical constituents of the brown alga Leathesia nana.

Leathesia nana was collected in Weihai of Shandong Province, China in May 2002. The specimen was identified
by Dr. Ku#+Shuang Shao ( Institute of Ocearnology, Chinese Academy of Sciences, China). A voucher specimen
(No.200216) is deposited at the Herbarium of Irstitute of Oceanology, Chinese Academy of Sciences, (Qingdao,
China. Brown alga Leathesia nana (8. 25 kg, dry weight) was extracted with 95% EtOH at room temperature for 3
x 72 h. Afier the solvent was removed under reduced pressure at < 40 C, a dark residue (710 g) was obtained.
The residue was suspended in water and then partitioned with EtOAc. The EtOAc soluble fraction (125g) was chre-
matographed over silica gel eluting with a gradual increasing Me2CO (0% —100%) in peroleum ether. The fraction
eluted by 33% Me2CO in petroleum ether was decolored by column chromatography over Bie-Beads SX3 using
CHCIs EtOA ¢ (1: 2) and re- chromatographed over Sephadex IH-20 wsing petroleum ethee-CHCIssMeOH (5 5 1) to
afford three subfractions. Separation of the subfractions yielded compounds 1—7 by reverse phase preparative HPLC
using MeOH-H20-A cOH (75 25 0. 1) as mobile phase. Column chromaography was performed with silica gel ( 166-
200 mesh, Qingdao Marine Chemical Inc. China) and Sephadex IH-20 (Pharmacia Biotech AB, Uppsala Sweden) .
HPLC separation was performed on a chromatograph consisting of Waters 600 Controller, Waters™ 600 Pump and
Waters 2487 Dual A Absorbance Detedor with an Alltima 250 an X 2. 2 an preparative column packed with C s
(10Hm). TLCwas carried out with glass prewated silica gel GF254 plaes. Spots were visualized under UV light and
by spraying with 2% FeCB in 95% EtOH. All solvents used were either analytical grade or spectral grade, or were

digtilled prior to-use.
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Melting points (uncorreded) were determined on an XF4 micro melting point apparatus. IR spectra were
recorded as KBr disks on a Nicolet Impad 400 FF-IR Spectrophotometer. NMR spedra were recorded on a Varian
Inova 500 MHz spedrometer at 500. 108 MHz for 'H and 125. 762 MHz for “C in acdone- dg with TMS as internal
standard. EIMS and HREIMS data were measured with Micromass Autospee-Ultima ET'OF spectrometer. By spectre-
scopic methods including IR, EIMS, 1D and 2D NMR experiments, their structures were identified as 3- ( hydroxy
acetyl} 1H-indole( 1) , 4hydroxybenzoic acid (2), 2, 3-dibrome-4, 5 dihydroxybenzylaldehyde (3), 3 brome-4, 5
dihydroxybenzaldehyde ( 4) , 2, 3-dibrome-4, 5 dihydroxybenzyl ethyl ether (5), bis(2, 3-dibrane-4, 5 dihydroxyben-
zyl) ether (6) and 3-brane-4( 2, 3 dibrome-4, 5 dihydroxybenzyl}- 5 methoxymethylpyrocatechol (7). This paper
deals with the structural elucidation of 1—7.

A varidy of bromophenols have been isolated from marine red algae, a green alga, sponges and ascidians.
Many of these compounds are antioxidant, feeding deterrent, & glucosidase and enzymatic inhibitory and were report
ed to have effects of antimicrobe and anticancer. However, to the best of our knowledge, this is the first known brown
alga containing bromophenols. Compounds 1 —7 were isolated from this species for the first time.

Key words Brown dlga, Leathesia nana, Chemical constituents, Structural elucidation



