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# E.BN HRBEENER Sargassum fusiforme KEB S . Bk REAEKHEAE . ODS HEHMHE K
HEHETHE RERCERAEELELEEHN. R NENXIERBPECHABUPAEBRE 6 MY
BELAUM 2 AREIERAEY, AL ERNE X BT ). 24R,28R-F 245,28S-F H-24-Z B B (1) . 24-
HAERE-24-Z BB (D). 29- A HETH-5,24(28)-Z#-38-BE (N ), (245)-5,28-T § — 438, 24-— B
(V).(24R)-5,28-5 §§ —#%-38,24- “ B (V1 ) 1-O-1 T Bk B 2-3-O- (6'- B A%-a- D- 138 45 it v ) 25 % 26 ) H i (VD) L 1-
O-+ABBEE-3-O-(6'-HR-o-D-BEMWHHHOHEHOM), &g APV VHAMIEXAERERES
PR LA IAIAERNEMEF L EABL ERMAEHAERMEEBERANEAEFLESEL
BEX M 245V 24RO R,
KRR EWK MR UEYBIERLEY
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Chemical constituents from brown alga Sargassum fusiforme
WANG Wei!, LI Hong-yan', WANG Yan-yan!, XIA Xue', OKADA Yoshihto?’, OKUYAMA Toru?
(1. Jilin Academy of Traditional Chinese Medicine and Materia Medica Science, Changchun 130021, China;
’ 2. Meiji Pharmaceutical University, Tokyo 204-8588, Japan)

Abstract: Objective To study the chemical constituents of brown alga Sargassum fusiforme. Meth-
ods The compounds were isolated by silica gel chromatography, ODS chromatography, and preparative
HPLC, and their structures were elucidated on the basis of chemical and spectroscopic methods, including
HR EI-MS, 1D and 2D NMR spectral techniques. Results
from the n-hexane soluble part of ethanol extract of S. fusiforme and their structures were identified as fu-
costerol (1), 24R, 28R- and 24S, 28S-epoxy-24-ethylcholesterol ( I ), 24-hydroperoxy-24-vinylc-
holesterol (X ), 29-hydroperoxystigmasta-5, 24(28)-dien-3p-ol (N ), (245)-5, 28-stigmastadien-38, 24-
diol (V ), (24R)-5, 28-stigmastadien-38, 24-diol (VI ), 1-O-myristoyl-3-O-(6'-sulfo-a-D-quinovopyra-
nosyl) glycerol (W), and 1-O-palmitoyl-3-O-(6'-sulfo-a-D-quinovopyranosyl) glycerol (V). Conclusion

Six sterols and two glycolipids were isolated

This is the first report for the isolation of N, VI, and VIl from alga of Sargassum (Turn.) Ag. , and com-
pounds I and X from this alga. The isomers of saringosterols 245 (V) and 24R (V) from this alga are
obtained by preparative normal-phase HPLC for the first time.
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¥ WK Sargassum fusiforme (Harv.) Setch.
I DR BEF (Sargassceae) TR ERBHY , I /Mot
BR,XEBEBREZ HTREEAL KX
MW ORE L, R RBHES, MR FIKZh
B, WEA¥RANHRETEETERRRKNS
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24-Z B KR 29- A E X T K-5,24(28)-
TE-3B-BE(NV ), (245)-5,28-5 8 —5-38,24-— ¥
(V).(24R)-5,28-5 8§ —#5-3B,24- "8 (W), 1-0-
+ DU B Bt - 3-O- (6'- B AR -o- D- 5t 4 Wit i R 2 B 3D
H (1), 1-0-+ A B BEE-3-0- (6'-FifR-a-D- L &
MREEEHEHEBOD, XPHEYN IS
HEXRNDREREEFABEEE EWIMEY
B O S 2 218 305 B WKOR) I M 4 WA
BEFARNEAKPIEBIADTRELEMD 245
(V) 24R(VM) B,
1 WESHHE

Yanako B & &0 =N GBEHRKIE);JE-
OL AL—400 1 LA —500 % #% 8 3t 4% B #% 1% ; JE-
OL JMS—700 & /& ¥ {X ; HORIBA SEPA — 300 %
BEXA. & BMHE SRR NPL-500, BEHFE
BB, REFALN S RI-102, HABH
TR SH, A%k COSMOSIL Silica 5SL- I
Waters (250 mm X 20 mm), No. K37602; COS-
MOSIL Silica 5SL- I Waters (250 mm X 10 mm),
No. A37379; Senshu Pak PEGASIL ODS
(250 mm X 20 mm)No. 0102071H,CDCl;,CD;OD,
TMS, B ARG Tl kR 4. HEERRER
[silica gel 60 N (spherical ,neutral),100~210 pmJ,
HAXRLERA S EAEATA\GERERH
B2 [ODS (PEGASIL PREP ODS-5015-12A)], K &
i B3 K LM% B 4% g Diaion HP-20, B & =3 Tk #
A4 ; R G F KK (Silica gel 60 Fysy),0DS
R (RP-18 Fy,), 8 E Merck 2+ Al B 7,104~
25 BiMR- RIS WL

K 2003 4 ARETRKERE.2KEK
¥ TFEMLTLEENERRTIEREBHYEME
Sargassum fusiforme (Harv.) Setch. . IREFKF
KERFAY TRER MRS 20030402,
-2 BEESHR

BU¥EME 20. L ke, N S FRZBEEIF R 2
W, K 4 h, diad, W ER K ZEEERRY
3.7 kg BUBERY 2. 8 kg, tnsk4 000 mL 7 #,
WREXFAECK BRI ERERR 4 K, K4 000
ml. , 3% BV 08 R B, 18 IF © 4% 3047 264- 3 g, REMR
ZEEEBAL 18. 4 g, K2 & KFL B B g Diaion HP-

20 AE B, LAK A B B A, O AR VB0 LR [,

BAKENL 5.4 g,
RIS 5T0r 100 g, 2REBHE A, IEC K-
MMZEE9:1.7:1,521,3:1.111) BB ZER.

EMZE-FR: 1.1 1) PR EEs,. 8as5
Fr.1~23, Fr.7 &4 & % 5 B % (8% 4.
COSMOSIL 5SL- I Waters, 250 mm X 20 mm; i
HH.FoE-BRZE3: LERRE:20mL/
min; R 8. REFARRE RDEBMLED I (359
mg), I (26.2 mg), X (106 mg), NV (55.0 mg),
Fr.13 2 %] & 5 3 WA % (A 3 5. COSMOSIL
581, Waters, 250 mm X 10 mm; # 31 #: IF © -
MZEE6: ;ARKE: 2.0 mL/min; RWMEF . RE
FXAWB RDBAESYV (11.2 mg), M (7.4
mg)  Fr. 22 2 0DS H &3, LI AE-K 8+ 2 (iR
Fr.22-1~22-13;Fr. 22-2 Z2#| & B HORM A5 (A
i# 4 . PEGASIL ODS, 250 mm X 20 mm;; i Z4H :
BE-7K 75 ¢ 25; (KA E : 2. 0 mL/min; I 2% . &
FHRBTE RDEBAAY V(4.2 mg);Fr.22-3 2
il & B AWM 8% (1 £ . PEGASIL ODS, 250
mm X 20 mm; FEH FEE-K 75 ¢ 25; K BIRE:
2.0 mL/min; W 8% . REW AR E RDEBLE
#)VE(28. 8 mg),
3 LHER

&Y 1.8 6% %K, mp 121~ 123 C,
[a]®—36.8°(c 0.1,CHCl;), Liebermann-Burchard
KB B4, "H-NMR #1°C-NMR % & 5 i & 8 2&1k
A YIH¥EIE . “C-NMR (CDCl;,100 MHz) #i DEPT
EER29AMKES KP4 EHRES[6146.78
(C-24), 140.57 (C-5), 42. 43 (C-13), 36.60 (C-
10)],9 MR P & B A5 5[0 121.55(C-6),115. 43
(C-28),71.79(C-3),56.79(C-14), 55. 83 (C-17),
50.19 (C-9),36. 51(C-20), 34. 87(C-25),32. 02(C-
8)71,10 M B E 5Kk 5 [8 42.37(C-4),39.85(C-
12),37. 35(C-1),35. 32(C-22),32. 02(C-2),31. 76
(C-7),28.35(C-16), 25. 83(C-23), 24. 45(C-15),
21.22(C-1D 1,6 M &k 5 5 (6 22.36(C-27),
22.26(C-26),19.53 (C-19),18.90 (C-21), 13. 32
(C-29), 12.00 (C-18)], HR EI-MS B /R m/z
412. 370 4852 5 F X HCosHuO G B HCH,O
4> F & & 412. 370 5), 'H-NMR (CDCl;, 400
MH)EER2/MHERFHRERF S 1.01
(3H,s,H-19),0.69(3H,s,H-18) |, B AR FH &
g fZE 6 5.35(1H,br d,J=5.1 Hz,H-6) ik i
ERFHLERES §3.5200H,m,H-3) K A%-3f-
BEEKFEHAYELEY, 'HNMRE ER 6
5.18(1H,q,J=6. 8 Hz,H-28),1.57(3H,d,J =6. 6
Hz,H-29),2. 20(1H,m,H-25),0. 99(3H,d,J=6. 4
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Hz, H2DRFRESHMMERS EHR 24281
Wik, Z % H-25 M H-21 IR FESHHE R
£ 0 2.8 71 0. 9500, LZ A T AL BOIE 3 A SRR IRt
EE I e AR A R,

k&Y 1:.86% %K, mp 130~132C,
[a]®—26.4°(c 0.1,CHCI,) ., Liebermann-Burchard
R RE B, 'H-NMR #1 3C-NMR i 35 91 4§ Wy 31k
4 YHSE . C-NMR(CDCl;,100 MHz) # DEPT
EBR 29 MRES, K 4 MEKRRBES [0 140.68
(C-5), 66.33/66. 23 (C-24), 42. 40 (C-13), 36. 55
(C-100],9 MK P ERBIZE[8 121.61(C-6),71. 80
(C-3),56.75/56.53 (C-28), 56. 95/56. 80 (C-14),
55. 90/55. 62(C-17),50. 14(C-9), 36. 42/36. 28 (C-
20),32.54/32.13(C-25),31. 96 (C-8)],10 MV
155 [0 42.34(C-4),39.81(C-12), 37. 30(C-
1),31.72(C-2),31. 96(C-7),31. 64/31. 33(C-22),
28. 32 (C-16), 25. 53/25. 28 (C-23), 24. 35 (C-15),
21.14(C-11)1,6 M B EBKE S [0 19.46(C-19),
18.76/18. 69 (C-21), 18.51/18. 26 (C-27), 18. 08/
17. 86(C-26),14. 35(C-29),11. 92(C-18)],HR EI-
MS B 7Rm/z 428. 365 484 & 2+ F X HChH,0, GF
# {H CosHsO 48 X 23 F JF B 428. 365 4) .EI-MS i
BARSTFEFEm/z 428[M1* FAFIE B K tm/z
410[M —H,0]*,314[M —C,H;;0—H]* (C-22-C-
23 @), 271 M —C H,,0-2H]" (&K . 4k
A9 1 {'H-NMRFI®C-NMRiZ 549 | i,
WA RS ASE, MEAR, 'H-NMR
(CDCl;, 400 MHz) % 8 7~ & 2.901/2.897(1H,q,
J=5.6 Hz,H-28) # 1. 269/1. 265(3H,d, J=5.6
Hz,H-29) i ¥ 5, 4 & “C-NMR ik & 66.33/
66. 23 1 56. 95/56. 80 Bk fZ SHEMMERF 24,28
HRELEMNRERE. C-20RESHAES 14.35 4
W R X B B¢ B0 B b 24R, 28R-F1 248, 28S-, T
24R, 285-F1 245, 28R- M B L K5 E L A& 0
13.4;H-29,H-28,H-27,H-26 #1 H-21 i R F{5 S
450 B & 1.27,2.90,0.92,0.90 1 0.94,
24R,285-7 24S,28R-WRM N FE S H R
£ 6 1.29,2.95,1.05,0. 96 # 0. 91%), ZEEEHTLU
EHEHMXMBE S B BEHEHHR 24R,
28R-F1 24S,28S-F F-24-2, HL BE 5§ %, 2 — X o LA

ot RE, RETMENETREEFATHEL
HPLC %4

&P 1.8 6% %K, mp 146~ 148 C,

[a]®—16.9°(c 0. 3,CHCI;), Liebermann-Burchard

R RE FA M, 'H-NMR A PC-NMR i & 5 1§ Mk
A Y BLE . *C-NMR(CDCl,,100 MHz) # DEPT
BER29MRES . KP4 4 ERES[6 140.53
(C-5), 89.02/88. 96 (C-24), 42. 40 (C-13), 36. 57
(C-10)]1,9 MR B E A5 5[0 137.10/136. 98(C-
28), 121.55 (C-6), 71. 82 (C-3), 56. 79 (C-14),
56.00/55. 80(C-17),50. 18(C-9), 36. 31/36. 05(C-
20), 32. 06/31.99(C-25),31.99(C-8)],11 A~ L H
EB{EE[6 116.13/116. 07(C-29), 42. 26 (C-4),
39.84(C-12),37. 34(C-1), 31. 99(C-2), 31. 65 (C-
7),28.74/28. 60 (C-22), 28.51 (C-23), 28. 36 (C-
16),24. 40(C-15),21. 20(C-11)],5 MR B E 5
[6 19.51 (C-19), 19.00 (C-21), 17.82 (C-27),
16.84/16. 78(C-26),12. 00(C-18)], HR EI-MS &
73:\'7’!/2 444. 360 9%%5}?ﬁ:)§1C29H4303 (ﬁ'ﬁfg
CoH O MM FHRE444.360 ). LAY EH
'H-NMRHM“C-NMRiE 54 &8 1 L& R EA
FIR A AR, T R . EI-MS i B8 4% 1E
B H¥m/z 426[M—H,0]*,410[M—H,0,]*,367
[M—C;H,0,]"; 'H-NMR (CDCl;, 400 MHz) i &
7~ ABX R4 6 5.74/5.75(1H,dd,J=17.6,11.6
Hz,H-28),5.27(1H,d,J=11. 6 Hz,H-29) fl 5. 15
(1H,dd,J=17.6,1. 6 Hz, H-20) M M 45 B & 24-
A EE-24-HE. GABEF U BRI
REI B REREN D 4L EE-U4-ZHE
fH &R,

A& V.8 6EH K mp 134~ 136 C,
[a ] —39.6°(c 0.1,CHCl,) . Liebermann-Burchard
=B, 'H-NMRfI *C-NMR & R Bl 15 B B2 1L
AYHEIE. PC-NMR (CDCl;,100 MHz) #l DEPT
EBR29MKGES  HP ¢ M EHRE S0 154. 92
(C-24), 140.55 (C-5), 42. 45 (C-13), 36. 60 (C-~
100],9 MK F EBKE 5[0 121.55(C-6),114. 87
(C-28),71.84(C-3),56. 79(C-14),55. 68(C-17),
50. 17 (C-9), 36. 46 (C-20), 34. 79(C-25),32. 00(C-
2)1, 11 A B EBAE S0 73.48(C-29),42. 33(C-
4),39.83(C-12),37. 34(C-1), 36. 32(C-22), 32. 00
(C-8), 31.73(C-7), 28. 37 (C-16), 26. 69 (C-23),
24.43(C-15),21.21 (C- 1D ], 5 MR EBRE S [
22.21(C-27), 22.08 (C-26),19. 53 (C-19), 18. 87
(C-21), 12.00 (C-18)]. HR EI-MS & /R m/z
444. 359 58 & 7 F R K CooHisO5 Gt H {8 CyoH,0;4
HEXT 4 F 5 8 444. 360 3) L&Y N H'H-NMR Rl
BC-NMRi#5&49 1 e, B0 B A MR R & &
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B, &R R, 'H-NMR (CDCl;,400 MHz2) i 2
5 8 5.30(1H, t,J=17. 2 Hz,H-28) 1 4. 55(2H,d,
J=17.2 Hz,H-29) T F15 8,4 A HR EI-MS ##
M AR 29-AdEE. ZAMTU EEIEHFAX
BRIREX B, REHERN 29-EdEETE-5,
24(28)-Z5-3B-F%.

HEY V.8 EH K, mp 168~ 169 C,
[aJo—78. 0°(c 0. 05,CHCl;) , Liebermann-Burchard
B B, "H-NMR #1°C-NMR i 3 3L i} 6 B4t
& YIHEIE . *C-NMR (CDCl;,100 MHz)# DEPT
EBR 29 MRIES KP4 MEHRE S0 140. 68
(C-5),77.70(C-24),42. 34(C-13), 36. 55(C-10) ],
9 ARERBREE[0 142.47(C-28),121. 62(C-6),
71.81(C-3),56. 79(C-14),55. 86 (C-17),50. 16 (C-
9),36. 18(C-25),35. 97(C-20),31. 96(C-8)1,11 4
T REBEEE[6 112. 79(C-29),42. 38(C-4),39. 80
(C-12),37.31(C-1), 34. 63 (C-23), 31. 96 (C-2),
31.73(C-7),29. 16(C-22),28. 26 (C-16) ,24. 34 (C-
15),21.14(C-11D],5 N B E B 5 5 [& 19.45(C-
19), 18.85 (C-21), 17. 60 (C-27), 16. 53 (C-26),
11.93(C-18)]. HR EI-MS B 77m/z 428. 364 9% &
ﬁ'%ﬁjﬂcstmoz(ﬁgﬁcstqumX‘Tﬁ'%ﬁ%
428.365 4.t &Y V K'H-NMR f1 *C-NMR i% &5
LAY 1 H B R R MR SRR, A
Fl. EIMS j# 8 R E B H B m/z 410[M —
H,0]*,385[M—C,;H,]* (C-24-C-25 @& ¥ %), 367
[M—C;H,—H,0]*,328[M—C¢H,,0—H]* (C-23-
C-24 I RD,314[M—C,H,;0—HJ* (C-22-C-23
B %), 271[M—CoH,,O—2H]" (& K 25
'H-NMR (CDCl,, 400 MHz) i 8 7= ABX £ 4 o
5.793 (1H, dd, J= 17. 6, 10. 8 Hz, H-28), 5.180
(1H,dd,J=17.6,1.6 Hz,H-29),5.127 (1H,dd,
J=10.8,1.6 Hz,H-29) 1 3 P & T T K N f5F
2 60.919(3H,d,J=6. 8 Hz,H-21),0. 899(3H,d,
J=6.8 Hz,H-27),0. 872(3H,d,J=6. 8 Hz,H-26)
WM RE 24-BH-24- 2%, ZEBITULEK
B BT EEM N (245)5,28- 5 8 —4%-38,24- "84,

&Y V.86 KK, mp 167~ 168 C,
[a]®—54. 4°(c 0. 05,CHCl;), HR EI-MS & xm/z
428. 365 7miﬁ%ijﬂczel{woz(ﬂ'%{ECmeOZ
A4 F F B 428.365 4) 4 & W Vi EI-MS,
'H-NMRAM“C-NMRIE S5 EY V L& W AA
1) A 66 13 42, T ) 4 R %0 R Bk B 9 R R 9 7
# 1k ."H-NMR (CDCl,;, 400 MHz) ¥ B 75 ABX &4

8 5.807 (1H,dd,J=17.6,10. 8 Hz, H-28),5.186
(1H,dd,J=17.6,1.6 Hz,H-29),5.133(1H, dd,
J=10.8,1.6 Hz,H-29) 1 3 4B 5 J F ) Wi {5
£ 50.924(3H,d,J=6. 4 Hz,H-21),0. 892(3H,d,
J= 6.8 Hz,H-27),0.871 (3H,d, J= 7.2 Hz, H-
26), Bt (248)5,28-F 8 —#5-38,24- 5N
(24R)5,28-5 §§ — #-38, 24- — B 'H-NMR ¥ & F
155, A B BB 3 F U R GBI L
EAESYV AR (245)5,28-5 8 — -
38,24- “EEFRI(24R)5,28-F & —H-38.24- M. H
A FAIEAR 5 & W AR G B R R o 40 B 18 3
ORE RN 245 F 24R BH Ik,

&PV TG KR Y, FAB-MS, '"H-NMR #I
BC-NMRig¥ £ DI LS YN FE. 'H-NMR
(CD;0OD, 400 MHz) i & 7~ ABMXY &% ¢ 4.20
(1H.,dd,J=14.0,6. 4 Hz,H-1),4. 09(2H,m,over-
lap,H-1,2),4.05(1H,dd,J=10. 8,3. 6 Hz,H-3),
3.40(1H,m,overlap,H-3), 44 *C-NMR(CD;0OD,
100 MHz)i#% & 70.53(t,C-3),69. 75(d,C-2) ,66. 45
GCDBRESHEMNER 1, ZBAREFHE,
'H-NMR#M"C-NMRi¥ B RN SR ELANKRES S
BB S 4. 70(1H,d,J =4. 0 Hz,H-1') #1 100. 07
(d,C-1'),*C-NMRi & /& & 75.08(d,C-3'),74. 90
(d,C-4'),69.75(d,C-5'),54. 27(t,C-6 VIR fE 5 &
4'H-NMR¥ 8 /R"J,.»,=3.6 Hz f1Jy,,=9.6 Hz
B EH 65 R-o-D-Bi & 0tk W % R,
'H-NMR i# & 7% ¢ 2.36(2H,t,J=17.6 Hz,H-2"),
1.61(2H,m,H-3", 1. 28 (20H, br. s, H-4"~13"),
0.89 (3H,J=6.8 Hz, HI4N KR FE S, & &
BC-NMRi¥% & 175. 23(s,C- 1R IE S M A A A
LiBt %, positive FAB-MS B RS T3 Fim/z
551 [M + H]J", negative FAB-MS & /R m/z 527
[M— Na]~, negative HR FAB-MS & /& m/z
527.251 8 8§ & & F R K CsHw01SNa (i B A
CoHO, SHIR 4 F R & 527. 252 6) JLE AT L
BB H AU BRI R i R AN 1-0-T I
BB EE-3-O-(6-Fif-o-D-REM M AL H.

1644 VI T AR Y, FAB-MS, 'TH-NMR f1
BC-NMREEAEW W L&, 0 RARFEBRALR
BE X A IE 2L A4 Y. positive FAB-MS B RN F
B F#m/z 579[M+H]J*,negative FAB-MS BE/R
m/z 555[M — Na]~, negative HR FAB-MS & /R
m/z 555. 284 68 E 53 F R HCosH,,0,,SNa GHEAH
CoHoOLSHIM 43 F R B 555. 283 9) G4BT E
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Chemical constituents from Elsholtzia rugulosa
LAI Guo-fang'?, ZHU Xiang-dong', LUO Shi-de!, WANG Yi-fen!

(1. State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany, Chinese

Academy of Sciences, Kunming 650204, China; 2. Yunnan Institute for Food and Drug Control, Kunming 650011, China)

Abstract: Objective

To study the chemical constituents from Elsholtzia rugulosa. Methods

The

compounds were isolated by column chromatography on silica gel, Sephadex LH-20, and MCl-gel CHP-

20P. The structures were identified by means of NMR and MS analyses. Results

Twelve compounds

were isolated and their structures were identified as 4', 5-dihydroxy-7-methoxyflavone ( I ), 5-hydroxy-

4', 6, 7-trimethoxyflavone (1), 5, 6-dihydroxy-3', 4', 7, 8-tetramethoxyflavone (K ), apigenin (N),

kaempferol (V ), quercetin (VM ), 1H-indole-3-carboxylic acid (VI), ursolic acid (Vl), oleanolic acid
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