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Study on the Phlorotannins in Ecklonia kurome
ZHANG Mingli, JIANG Yunfei, WU Cao, ZHEN Aoxuan, HU Donghua, LI Yong(School of Pharmacy, Changc-
hun University of Chinese Medicine, Changchun 130117, China)

ABSTRACT OBJECTIVE: To study on the phlorotannins in Ecklonia kurome. METHODS: Silica gel column chromatography
and Sephadex LH-20 column chromatography were conducted for isolation and identification of phlorotannins, and the compound
structures were analyzed and identified based on physicochemical properties and spectral data. RESULTS: Totally 7 phlorotannins
were isolated from E. kurome, namely Phloroglucinol (1),Eckol (2), Fucodiphloroethol G(3), Phlorofucofuroeckol A (4) #1-(3’,
5' -dihydro-xyphenoxy)-7-(2" ,4" ,6-trihydro-xyphenoxy)-2, 4, 9-trihydroxydibenzo-1, 4-dioxin (5), Dieckol (6) andy6,6’ “bieckol
(7). CONCLUSIONS: Compound 5 and 7 are isolated from E. kurome for the first time, and the study ha$ laid\a foundation for
its quality evaluation.
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Wi H B A BT K h & AU 79 E & B 4 (107.76
g) W B (6147 g) (LR TR 4y (T4.51 ) (IE T
#43(318.00 g) o LR ZERHS 1 FAE, LIEC -2 R L
Bi-HIEE(100:0:0—60: 5: 35) B L BRI, 22 HT15 10 413843
(A~1). E.F #8434 Sephadex LH-20 (i ikt iz & 4l fk 5154k
49 1(308.55 mg) L4 2(174.90 mg) b4 4 3(142.86
mg) A5 4(161.13 mg) b5 ¥ 5(398.88 mg)\ tbA™) 6
(356.34 mg) 5% 7(382.53 mg )y
3 HHEE

A9 1 g1 Bk AN LREIMS m/z 126.05 [M]'; 'H-NMR
(DMSO%ds, 400 MHz) §: 8.97(3H,s,OH-1,3,5),5.66(3H,s,
H-2,4,5). “C-NMR(DMSO-d;,100 MHz) §:94.1(C-2,4,6),
158.9 (C-1,3,5) o 5 3CHR[6]X IR, FLI B HE A — 3, AT
SEZAL AW R )K=} (Phloroglucinol , CsHs0, ) o

AW 2: AR K . LREIMS m/z 373.00 [M+H] " ;
'H-NMR (DMSO-d;, 400 MHz)§:9.54(1H,s,OH-9),9.45(1H,
s,0H-4),9.21(2H,s,OH-2,7) ,9.16(2H, s, OH-3' ,5' ), 6.14
(1H, s,H-3),5.96(1H,d,/=2.8 Hz,H-8),5.80(1H, d,J=1.7
Hz,H-4'),5.78(1H,d,J=2.8 Hz,H-6),5.72 (2H,J=1.7 Hz,
H-2',6'). "C-NMR(DMSO-d;, 100 MHz) 6:160.0(s,C-1"),
158.4(s,C-3"),158.4(s,C-5"), 152.6(s,C-7) , 145.6 (s, C-2) ,
142.2(s,C-5a) , 141.5(s,C-4),136.8(s,C-10a),122.9(s,C-1),
122.9(s,C-4a),122.3(s,C-9a) ,98.3(d,C-8),97.9(d,C-3),96.0
(d,C-4"),93.6(d,C-6),93.5(d,C-2"),93.5(d,C-6'), 53CHk
[7T1%F BRI B s R A — B, ml g A5 W o B A B
(Eckol, CsH1:04)

&% 3: M1k K, LREIMS m/z 499.08[M+H]";
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'H-NMR (DMSO-ds,400 MHz)6:5.83(1H,d,J=2.8 Hz,H-3),
5.52(1H,d,J=2.8 Hz,H-5),5.84(2H,brs,H-3',5'),5.98 (1H,
d,J=2.3 Hz,H-4"),5.85 (1H, d,J=2.3 Hz,H-6") ,5.90 (2H,
brs,H-3",5"),9.11(3H,s,0H-2,2", 6'),8.99 (1H,s,0H-4),
8.93(2H,s,0H-4,6""), 8.95 (2H,s,OH-3",5"), 8.57 (1H,s,
OH-2"'),847 (1H,s, OH-4"") ., “C-NMR (DMSO0-d6, 100
MHz) §:157.8(s,C-5"),157.2(s,C-3"),157.8(s,C-4""),157.1
(s,C-2""),157.1(s,C-6""),156.5(s,C-1""),154.6(s,C-4" ) ,
154.5(s,C-2),153.0(s,C-4),151.1(s,C-2"),151.1(s,C-6"),
150.3(s, C-6),123.3(s,C-1),121.9(s,C-1"),101.6(s,C-2"),
101.0(s,C-1""),96.8(d, C-4"),95.7(d, C-3),94.7(d, C-3" ),
94.7(d,C-5"),94.7(d,C-3""),94.7(d,C-5"" ), 93.3(d, C-6") ,
92.3(d,C-5), 5CHRITINS IR, HAp M R FeAs — 34, AT i 1%
Ab4%1 4 Fucodiphloroethol G (CyH012) o

&M 4: A R K . LREIMS m/z 603.12 [M+H]";
"H-NMR (DMSO-ds, 400 MHz) ¢ : 10.17 (1H, s, OH-14) , 9.92
(1H,s,0OH-4),9.88 (1H,s, OH-10),9.48 (1H, s, OH-2) , 9.23
(2H,s, OH-3",5"),9.21 (2H, s, OH-3' ,5" ), 823 (1H,ss,
OH-8),6.71(1H,s,H-13),6.42 (1H,s,H-9),6.29(1H,s7H-3),
5.82(2H,t,J=2.2 Hz, H-4',4"),5.75 (2H, d{J=2.2 Hz, H-2',
6'),5.71 (2H, d,J=2.2 Hz,H-2" [ 6") §\ "G-NMR (DMSO-d:,
100 MHz) 8 : 160.2(s 4C31") , 1599 (s, C-1"),159.0 (s, C-3") ,
159.0 (s,,@5") ;1158.84$,7C-3" )", 151.0 (s, C-12a) , 150.5 (s,
C210)5149.6(s, C-11a) ,147.2(s,C-3),146.6(s,C-8) ,144.9(s,
C-14),142.1(s,C-4),137.0(s,C-15a),134.1(s,C-5a) , 126.4(s,
C-14a),122.7(s,C-4a),122.5(s,C-1),120.0(s,C-11),103.5(s,
C-7),103.3(s,C-6),99.2(d,C-9),98.3(d,C-3),96.7(d,C-4"),
96.2(d,C-4"),94.8(d,C-13), 93.7(d,C-2'),93.7(d, C-6" ),
93.4(d,C-2"),93.4(d,C-6") . 5 3CHR[7]%T A, Hop H Hdh A
—3, Al E A5 )8 Phlorofucofuroeckol A (CsHisOw) -

& W 5. EFE K K. LREIMS m/z 496.13[M] " ;
'H-NMR (DMSO-d;: 400 MHz)§:9.65(1H,s, OH-9) ,9.45(1H,
s,0OH-4),9.24(1H,s,0H-2),9.16(2H,s,0H-3",5"),9.15 (2H,
s,OH-2",6"),9.03(1H,s,OH-4") ,6.14(1H,s,H-3),5.77 (1H,
d,J=2.6 Hz,H-6),6.00(1H,d,J=2.6 Hz,H-8) ,5.85(2H, s,
H-3",5"),5.71(2H,J=1.8 Hz,H-2' ,6'),5.79(1H,t,J=1.8
Hz, H-4'). “C-NMR(DMSO-d:, 100 MHz)d:160.3(s,C-1"),
158.8(s,C-3"),158.8(s,C-5"),154.8(s,C-4"), 154.5(s,C-7),
151.2(s,C-2"),151.2(s,C-6"),146.0(s,C-9), 145.9(s,C-2) ,
142.3(s,C-5a),141.9(s,C-4),137.1(s,C-10a),123.9(s,C-9a) ,
123.1(s,C-4a),1225(s,C-1"),122.1(s,C-1),98.2(d, C-3) ,
98.1(d,C-8),96.2(d,C-4"),94.8(d,C-3"),94.8(d,C-5"),93.6
(d,C-6),93.6(d,C-2'),93.6(d,C-6"), 53CHR[7%F I8, k3%
Bl HeA — 2, TR 2 AL G W) 1- (37, 57 -dihydro-xyphe-
noxy)-7-(2",4", 6-trihydro-xyphenoxy)-2, 4, 9-trihydroxydiben-
z0-1,4-dioxin(C»Hc01) o
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b & W 6: A K . LREIMS m/z 743.10[M]"
'H-NMR (DMSO-ds, 400 MHz)5:9.71(1H,s,OH-9), 9.61(1H,
s,0H-9"),9.51(1H, s, OH-4"),9.46 (1H,s,0H-4),9.36(2H,
s,OH-3",5"), 9.28(1H, s, OH-2"), 9.23(1H,s, OH-2),9.22
(1H,s,0H-7"),9.15(2H,s,0H-3',5'),6.17(1H,s,H-3"),6.14
(1H,s,H-3),6.02(1H,d,J=2.7 Hz,H-8),5.98 (1H, d,J=2.7
Hz,H-8"),5.95(1H, s,H-2"", 6""),5.82 (1H,d,J=2.7 Hz,
H-6),5.81(1H,d,J=2.7 Hz, H-6"), 5.80 (1H,t, /J=2.0 Hz,
H-4'),5.78(2H,d,J=2.0 Hz,H-2",6') ., “C-NMR(DMSO-d;,
100 MHz)4d: 160.3 (s, C-1"), 158.8(s, C-3' ), 158.8 (s, C-5' ) ,
155.9(s,C-1""),154.2(s,C-7),153.1(s,C-7") , 151.2(s,C-3" ),
151.2 (s, C-5"" ), 146.09 (s, C-2) , 146.06 (s, C-9") , 145.96 (s,
C-9),145.92(s,C-2"),142.6(s,C-5a") ,142.4 (s, C-5a) , 141.9
(s,C-4"),141.8(s,C-4),137.2(s,C-10a), 137.1(s, C-10a") ,
124.2 (s, C-4""),123.9(s, C-9a) , 123.19 (s, C-4a) , 123.11 (s,
C-4a"),122.6(s,C-92"),122.2(s,C-1"),122.1(s,C-1),98.5(d,
C-8"),98.3(d, C-3),98.2(ds, C-3"),97.9(d,C-8), 96.2(d,
C-4"), 94.5(s,C-2""),94.5(d,C-6""),93.9(d,C-6"),93.6(d,
C-2'),93.6(d,C-6"),93.5(d,C-6). 5CHRSIXFIE , Hiyl 44
P A —F, AT E 1405 R Dieckol (CyH:01) o

b &Y 7. kR K . LREIMS m/z 743.12[M]
"H-NMR (DMSO-d;, 400 MHz)6:9.29(1H,s,0H-9),9.16 (2H,
s,OH-3',5"), 9.15 (1H, s, OH-2),9.09 (1H,s,OH-4) , 8.65
(1H, s, OH-7),6.09(1H,s,H-3),6.05 (1H,s,H-8),5.80 (1H,
d,J=2.2 Hz,H-4'),5.75 (2H,d,J=2.2 Hz, H-2', 6') ., “C-
NMR (DMSO-d;, 100 MHz) §: 160.4 (s, C=1" ) #158.8(s,C-3" ) ,
158.8 (s, C-5",151.3 (s, C-7) , 145.4(s3C-2)', 144.5(s, C-9) ,
141.4(s,C-4),141.3(s,C-5a), 187.2(s,C-10a) ,123.5(s, C-1),
122.7(s,C-9a) J121.9(s, C+4a),99.7(d,C-6),97.8(d,C-8),97.7
(d,(:3),96.16d,C-4"),93.7(d,C-2'),93.7(d,C-6') . 53CHk
[8]%] HEE, L B4 S A — 20, WT i 2 i T 400 6,67 -bieckol
(CyH»01) o
4 g

M2 AT 4y 45 3 TSR A AL E Y, 4R 4] %
7€ “M Phloroglucinol (1) . Eckol (2) | Fucodiphloroethol G (3) .
phlorofucofuroeckol A (4) | 1- (3’
(2", 4" , 6-trihydro-xyphenoxy) -2, 4, 9-trihydroxydibenzo-1,
4-dioxin(5) , Dieckol (6) .6, 6'-bieckol (7) . HF7EFEH, WA B
KA S WY 25 30 1 = 2B BRI TR A B R A
BHUIEE H S KBt B R S8 1 P (A
Lk .
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