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(57) Abstract: The present invention relates to a composition for preventing or treating influenza, containing, as an active ingredient, an
Ecklonia cava extract or a phlorotannin-based compound isolated theretrom. The Eckionia cava extract or dibenzo[ 1,4|dioxine-2,4,7,9-
tetraol (compound 1), dioxinodehydroeckol (compound 2), and 6,6'-bieckol (compound 3), which are phlorotannin-based compounds
isolated therefrom, are anti-virally active against avian influenza viruses or swine influenza viruses, and thus are expected to be usable
in the development of a composition for preventing and treating influenza.

(57) 8. A B A & e (Ecklonia cava) FE & o|ZRY FEg EEEEAA FFE —% —% Ao E Lggst=

Z 57t ﬂ]‘ﬂt‘:-‘:ﬂeg;”gﬁ] J’}"‘ﬂﬁo]‘:} 7LEH FEE L o2 7Y 2 ERREd A 9E 1‘43115:[1 4]
U] 2. 21-2.4,7 9- B E 2}2-(Dibenzo[1,4]dioxine-2,4,7 9-tetraol)( S+ & & 1), UF A = HS| =2 o & (Dloxmodehydroeckol)(@r?}—e*
2) 4 6,6'- 1] ol Z(6,6'-bieckol)( 31 F = 3) ©] Z:% Ol EZ o} Hlolg] A L HA L= q]_;q_ SRR I E RN P FA PN
AL 7HAAL o], JAEFAAL AL B A 58 A4S kel &3 o] &2 S AR V| gHr

v
ul e
I
2
Sy



WO 2018/088777 A1 | NI 10O N O

CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, HI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

89 ANA= (o] AV gl o 7hed BE TR 9
) A2 H3E 935}99): ARIPO BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), 24 o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
3 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

.

—  TAFALE A S} A (FF A21F3))



[1]

[2]

[3]

[4]

WO 2018/088777 PCT/KR2017/012550

T
ES
7l =2 ok

Bl o ZLe(Eckionia cava) &&= Wi o| 2 ¥ ¢ 228
stEe AR R FREhE AEFAAY o = X 58 A E 0
ek Ao m, B} AA S =, 2 1E F <l AHavian influenza) H=1= = 4]
A& F WA (swine influenza)9] oW = X 58 24 2o ¥ Aot}

vl 7 &

Aubx o g =7l o g ob A Q)= &5 F X}(lnﬂuenza)L 21 & Tl #)
dlol ] o] gt 34 T 57] Akt Q1 EF A= ‘r‘j/]ura]r%‘ H] F3ke] A
Al Aol A A S, Al o] = Z]Odoﬂ*ib v A gl AR E
FrAH AL A IEF AR A GA o] Fsta, m=Qleo|y Aof, v & Aghs

2 H

Apggro] Fobd 31§ Fe] o] Fbahi, A
95 g o) obdl, A2 Ei el QE R uho] el 2ol o] He
boll W& A ol A §-5hl H A AAH A 5 9

AEF A A R A st FaT AL ol & F sl

ul A~H) g l’/H(orthomyxowrldae)eroﬂ £:3}= RNA vlo| 2| ~2 4 A, B %
CHOo= F7¥th 53], AY vlol &) =9 B9 Aol Al == 7Hql o] gly]
B = CH ol H)ato] S A, 718 L7 R vhFeF of A ol A 4ol
Gl %] = ulol e 2o, 2 A A A A S 2 FA7F AL = 29 EFAA
H}o] 2] 2 (avian influenza virus), ¥ A| 125 <1 A} vlo] 2] 2 (swine influenza virus)
2 AlE Q1 &5l A} vlo] 2] 2 (influenza A virus subtype HIN1) 5-©| o] ol &g+,
Q1EFl A} vlo] ] 29 3 Hof| = & vh&FE] W (hemagglutinin, HA, H)Z}
¥ 2hi] Yt} o} Al (neuraminidase, NA, N)2H= 7]-7<]9] chul A o] & A 5=,
glrb=FEd 2 e Yool of gl of8) Q1E <A} npo] 2] 29
o} 3 (subtype)©] 24 ¥ E}(Schnitzler S.U., et al., 2009; Wright P.F., et al., 2007). =,
&w :El*Er W& 16F0] YL, yrebr|y kol Aol = 9E 0] o], & 144F 7
NEF A} vpo] ] 27 AT o= 9l= Alolv}. 279 A7, OJET A 2F
n}ol 21% FAE FEHSYE, H7E L HOY o] A= lat, A7ke] 49, HIY
H2E B H3E 2 2714 FH o] by rholAl(NT 3 N2)REe] dhed ¥ o
9lo oz, o]ix% O 7= 01718 2 FH QlZFE ) H}O] &) 29 Z:}oﬂg;q orolof
et ey 2ol 24 A EF AR vlol e 27 A Al 2 g 1A A
& Aol A 2 A A o =2 Abgholl Al Z 3he o 7F kg kAL 9l



[5]

[6]

[7]

[8]

WO 2018/088777 PCT/KR2017/012550

=

EN

oll ZH(avian influenza, Al)i= gjljr e, AHZE 5 7+
o] &l o] 5= Okﬁﬂ ok A ES Sl wEA He
c;i];( ]Z—]Oitﬂ—/\go} o]ou:],iq_ga/ﬂ\%_
t}, 2014»4 14 16°‘ off A& Lol A LA e 2
A 27 U= X} Hlo] 2] 2= 91 H5SN8S S =2 21714 o]
SRS 7P Fol A E-47F 12008 vkl & HiE S
@Eﬁ/wﬁriﬂﬂ%iiﬂ%mei‘{@@1
L9 ool @h= A o2 A AL v
70%}31 A ZH A FlA= 2014 9 24 A
015 AA7EA] 1 A Wl s} 7P 7t g d = o
| Z] o] pxd ol A A F] g oA 2] H-R ol A
8 Fole] 2291 H5N8 S o] &% L1, uho] e A7}

%%ﬂﬂ@ANﬂﬂ T AEF QA vlol 2] 29 A7 HE¥ AL =
Aol o]o] ol P A Bz FIHORE SR 3 o]0l

&, 2013 50 FFo) A AR AF HINOG 25 91574 vpo] 2] <o
o3 2257 QIEFRlARE Qb Al X 7g 291 upo] 2] 2= 20131 49 28U 714
HIN9® o el2s0) G190 B 1189 5 247 0] A0, X418 0] 20
o ol ealiz 72 & 2 o] Qrk. 20150 = F7S Tl £ At} o] Ao
HINO® 7 12 Fall 4} nfo] 2] 220 714 Zlo] W] & 452 7ol
e 7 A &2 02 FTEekal Qv o] & 5 Q1 & F A} nlo] 2 2o A
ST A0 R Y= 4E vpo] ] 22 9f ofu| 1Ak Wl o] 7h Mk ah = -5 2}
Ho| 2, A} Abgh Alo] o] HQlo] 7hsgt Al o R Wold 4= QU= e S
HolF3= Flo|t.

] 2] 91 Z&F <l A} (swine influenza)i= 1918d ¢l A S0 2 H A1 ¥ o, 7 X]+=

QIZto] 7FX| a1 9} &= Q1EF el A} vlo] & 22 =8 A (N-acetylneuraminic acid a2,6

=

At
Sung

B By

z
4 rll
rir

Mﬂ

-
fl
2

ol
-

=i
ol (=
il
—Im

0

EX
0 O
o
N

2k ]

dmole o

ot
°

F
<

B B2 e
Ry

(o]

T o

2

o =
M 2L
az,
EEN
i‘l

rooX
r
o}

—

A

o

o
ol
S

2.

-

wx do HioaE o @ il

(Lot lo i e
Mo =

W Qoo b

= 0

9

¥ of
b
S
p—
n
[‘L
U
(o3
ro Mo o
e =2

ot
o B o

[\.)

i,
I 3

oo
°
>—a
%2

e
2 g

[\
o
[S—,
N
2
el g N
>,
rzi

ML
o
=
=
X

i
o

xm
>

-
jus)

_Im rlr

_u[‘&:“‘:

894 %

1-r1
BN

P}

rl

galactose) 2} =47 7F 7HA| AL Q3= Q1 & F <<} U}O] 31 2~ 4=-8-A|(N-acetylneuraminic
acid 02,3 galactose) E F Al ol 7FA| L o, 27 AZF A vlo| & 227} ] %] ]
= Qtol A A vl & (reassortment) B 4% (adaptauon) & At A A E

) vpo] ¢ 2 2387 (mixing vessels)?] & & dtriar < A T} 20091
HA s A A 5 Ete] ] Al A2 AR HJAE AF Q& F A A (novel
influenza)i= ¥ A] Q1ZF A} vlo] & 2= HIN1E o] = x| o] Al 7+ = o] A7k A
Aol 7Fs g nlol g A2 WMolH A o]l (Dawood E.S., et al., 2009; Zimmer S.M.,
et al. 2009)

N EF A} vpo] 2] 2~of) of & Q& F<ll =} | 3t7] 9 A = 4 o
ﬂiﬂ”‘”ﬂ%ﬂmWXW9V$W§ﬂﬂWﬁg = v g ol 7}
dojL}= RNA Hlo| | 25 B o ed = Ql= MAlS 9h=s= Flo] 7] 9
E7Fsstoh ik 25 A EFAAL = A JIEFAA E AE OJ Z 5 X}

ol 52| Wo] 9 Z3}ol o] gt A =3 B A ol o §

ie)
L
o&
o
)



W

WO 2018/088777 PCT/KR2017/012550

[9]

[10]

[11]

[12]

[13]

T AR 5 9 ArAe] o) Aol
AA 27 AEFAAH H A AEFAA D AE A=
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o) ¥l Z[1,4)6] ©.41-2,4,7,9- 8 E 8} -2 (Dibenzo[1,4]dioxine-2,4,7,9- tetraol)(il-?ﬂ”m
T} & A] - ] 3] = 2 of| Z(Dioxinodehydroeckol)(3} & & 2) &
6,6'-8] ol Z(6,6'-bieckol)(FHEE 3)Z o] Fo] A Foll A A== 15 o]
FFES FEANFOR 43t 28 AZ R EE H X QA Z 2z}
o H-g AL F A #E Zol

[§].6 A} 1]

£, o} A & (acetone),
2 T A e & 15

J

NN EX (FE HMI1E) ISAKR
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[49]

[50]
[51]

[52]
(53]

[54]

[55]

[56]

[57]

" HO, H
O, OH
Q
HOY (4]

sE

« &
%g
. g
§>°§2?
L= S -
g

; [\ o:@ﬂ 02}?%3

488 2 " ”
o) 8} & 2w & AA S A A He
}7) el 2522 2l S B, Cl WA C49) AF L2, oM E,
Aot Elo] E & ko 2 o] 2ol FollA M E 15 o] 4o &u)2
5P F2EY 5 o0, 27 CLUA C48 AF GaLL veg, ok,
Za@g, olaZAe Hee 5Y 5 Y DAL g, BEe ¢
obM EolT}, 71 vt sl Al e ol @& % FekgolT),

2] so0¥] o] & 7hE & sl

oz
N
o
=2
rr
a
£
ol
ot
o
(9}
s}
£

GV A FEES AHE &, CL A C49] AT € g, oA E,
dolAH o] E % ito g o] Foiz] oA M E £ 15 o] &=
229 F2EL 530 YL 5F AL AT A A o] 2mAFA 7}
FAHA e Y A=tEa YT 7H8te] /7182 EEAIA £2E
=8EY T U | »

7] A LE L FEE Y FH Q0 S 7tE] TE F UoH, 55
ZFake) 108 WX som e} FEE 7HE 5 gloh, |

A7) o] & g 4] & t]o}lo] & HP-20(Diaion HP-20), SP825, AXT204,

XAD1600T, MN200, SP70, SP710 F-oll A A&t AL-&& 4= Aot vpg 2| st A=
t] o} o]-& HP-20, SP825, AXT204, XAD1600T 2 MN2000°] =, 7}4
Bl &2 &} Al & tjofo]-& HP-200] T}

7] 718l e Cl A C49] A F L¢ZE % oA E A 5 Ut A7) C1 WA
C49l AF L HLL WErE g T2de olATHE RELL S o &
ek vt A 5 A & o §h-g L ofM E o]y, 713wl A 5 A = 70% o g-g-o] T}

47) el 256 228 shet] 19]

o) Wl 21,410} 2.41-2.4,7,9- 5] E 2} & (Dibenzo[ 1,4]dioxine-2,4,7,9-tetraol)(3} && 1),
U] £ A] = H) 3] = 2 of] £ (Dioxinodehydroeckol)(3} 51 & 2) 2

6,6’-H] o| Z(6,6"-bieckol)(3} = 3) I FE2 ZH| FEEL AZvEIY IR
Bislol 88 4 om A7) A2ulg agdE t]olo] & HP-20 A Y

A 20} E 28 9 (diaion HP-20 column chromatography), 4 2] 7} 2 &

A ZvFE 2.8 9 (silica gel column chromatography), RP-18 4 &

A2 ulE 72 9 (RP-18 column chromatography), LH-20 Z &

)(U

NN EX (FE HMI1E) ISAKR
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[58]

[59]

[60]

A2 v E 18 9] (LH-20 column chromatography), Z= A8 94314 5 A A
A 2 v} “18] 9] (preparative reversed-phase high performance Chromatography)
=St N A A 2vFE 18 3 (medium pressure liquid chromatography), 273 5 1 A
A=Z2vlE 18 9] (high-performance liquid chromatography) ¢l 4] A1 8] 3} o]

A
Sk

Lgd EHWJ Fetes dEl 7led A ol el add
B2 58 7t GoeR Azd ok Qv

O
o
=2
>
ol

>

2
)

O

ad

Z

he r
o
£
L
10

32
lo &

A7) 7 FEE EE o)ty Yoy Sxarhdd SRS Eahehis o
%A B, 717E Bpe] wel nhe} kAl Sl Al, A, A4 A, Akl o w A,
A, N 2E o AT AF, S 4A, #A R DT FAHEole] Fuz
AP sto] ALEH 5 Aok 3] OFSF 2 ) FIE 5 i GA, P GA 2
JYARE GER GrERR SR SH)E IS 4D E,

| LI
g 2] E, WEE, AL, obFhAof A, x| o) E, et 2y E2u|0] B,

EAE Ng];q]o]E, HE%E_:/:, = /H]Efc_/\ n] A 2 /Rﬂ%i/\,%aﬂ]%

e, & Md3 EgA Mz ol E, Teds| EsAHzd o E, &,
vl SEe Ol E R =8 & 5 vk Al ﬂﬁ}%‘ﬁ%fﬂl% E%
ALE8he S XA, A, A8Al, &

2

o
¥ F
FHAE AHEsEel A EY Aol E e LG Al Aol =
S, A So) EAH M, o)l nYA A B o] 4T} FEE w
oA x

™ =
o] ZHEH WolH FRERIA 3ol Aok st o] gl FHA o E =1,
A% A, RAR B e Aok $8 o] AU Ea B
234 o) 9ol 1 4 ~Flolelel £, B2 48 S RASE A, AT

Ak M A A E = DAL WA, FA|, Al HA 5o el F =t 23]
AR E = v S A A B, g F = ghetd o] Qo)) of 2] 7EA] A, A& 5
Fa A, A AL WA, BEA] sl E£39HE 5 Ak v A T E HE
= A E &I FA A, AEA, FA, SEAD A A, ZHA 7
Ao v A A, dEA R 22 E, S ed =22 F, 288
= A=A VE, o)l Eot S FAL 7§ o 2H| = F o)
2 A 9] 7T A 2= 9 sl S (witepsol), PFAZ2 =, E Y (tween) 61,
HX], FeA| 2 AT Fo| ALg= 4= it}
AEo] BEoleke x| 2 uhS giate] ole] AW A S3, x| 23t
2] A, Ak =] Ao AR, o 2 E bt
Ao}, o]y & Q1 Afof) 7128 FoliF A& FdR Y] 5
2 582 0.01mg/ke/d WA theEk 2000me/ke/ < 2]
F-o] %2 0.1mg/kg/Y WA 500mg/kg/d o| o}, Fo =
AL, g 3] o] Fo 3 gl Y] TR
9 HSH% A oh+= 7/i8 oft},

O

-

=2

it
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[63]

o

b

N

N

rlr

offt -

(i

ofo
e =

kil

o] A7HA R o] 8 = glow, & ur
H E228UA 313 E0] &8 AR

2] 30% %, }%}2‘;}711%0001% % WA 105 %%, 7}
0.001FF% WA 55 H%= H7H 7 At

== A EFA u}o]apk,] AEQ zAET oA AA

ol thorpet e =] A4 A2 7Hs e

(i
uls
e
Hu
L,/
_VE
T M
_FE

= 8

o
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ofX

o
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=
off

%
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[64]

L
;

m&%

i)
o%éa
ot T
:i‘ H i

rle
T
z

e
oo
N A

T
ﬁJ
*

Z}EH(Eckloma Cava) —r%% T o|R2HE Y 2R
ZFAAY o E= X RE X
e ZF%% L O]?-_TH T8 gk Z2 2 e 315 EQ]
2 A1-2.4,7.9-8] E €}&-(Dibenzo[1,4]dioxine-2,4,7,9-tetraol) (3} & = 1),
| = 2 o] &-(Dioxinodehydroeckol (3} 3t = 2) X

6,6’-1] ol Z(6,6’-bieckol)(E} 3= 3)0| 7 S EF A} vfo| & & = = A

A EF<d A} upo] 2] 2o th sl gutole] 2~ &Ad o] 952 Elsait.
[66] ol & F3l, & o e F5E e o|2HE g

o)Wl Z[1,4]1] 2.41-2.4,7.9- 8] E 2}-2-(Dibenzo[ 1,4]dioxine-2,4,7,9-tetraol) (3} & = 1),

U] 2 A = H] 3] = 2 9 —‘*(Dloxmodehydroeckol)(E}?ﬂU )2

6,6"-H] 9l Z(6,6"-biecko)(3} & 3) 313 E S Q1 EFUAFS] oW = X8

o okFE A7 A F, AR HIHA = Zqoﬂi%;‘ﬂ &9 7H% Alell

r&shA o8& S Ao ygHr}

=W he
[67] S 12 TE =

s A Q1EF<NA} v
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[68]

[69]

[70]

[71]
[72]
[73]

[74]

[75]

[76]
[77]

[78]

A F AR vl AN B () 51 R0 ol Eii(HlNl)OH g
ol el B4 FAF AR E Bel T gk,

gl AAE AT HA9 FH
o5t - wb o] nhgrA g A4 o) 2 A3 A/ ek ek, By e
o714 iz LA B34 Sk vk e A S sl

3 SEEESEEER-CEE P ER D
= 7

g8}

1 gulol ] A A =4 >

s 1.0g
50% ©] ¥ (ethanol) 750.6mg
70% o §F2(ethanol) _378.1ng
100% o] €& (ethanol) 70. Img
100% vl B2 (methano!) 126 . Gmg

F-8-2(butanol) 56.9ng

S}H £ (acetone) 68 . 8mg

ol g ol g o] E (ethyl acetate) 16.0ng
Sl Ak (hexan) 44 . 4ng

i

OOOOOOD—*L\“)QO
.
o

AAle 1-2. T F5E9] gnlolel 2~ g4 gl

A7 AA ) 1-10 4 FE=8 T =9 nlol | & B4 S Ejlstr] 98
F AN AF AR T A2 257 A EFMA) vlo] e 2~
HON2(A/chicken/Korea/01310/2001) 2 = x| 21 ZF Q) vlo] 2] &~
HIN1(A/Sw/Kor/CAN1/04, KCTC11165BP)& ©]-&3} 3 aL, vfo] e 2= 7kl ol o] gt

Az AEEE WA o R Futole] 4~ &4 -8 gqlstgltt

969 = °] (96 well plate)°ll ¥ & 1x1047l 2] MDCK(Madin-Darby, canine
kidney) M| & -8 ¥ 5% FBS(fetal bovine serum), 1%
7 Y A /2~ E 8 Enbo] 2 (penicillin/streptomycin) 2 0.4%
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FEFU(L-glutamine)©] 3 &H¥ DMEM(Dulbeco's Modified Eagle's Medium)
Hj Xl S a1 o F Qb ket &, vl %8 ¥ 2] 31 PBS(phosphate buffer
saline)& A & 8} T}, o] & A ol 7% vl #] (infection media, DMEM+0.5%
BSA(bovine serum albumin)+1g/mf trypsin)& 2L, ¥ ] 1 &F<N A} vlo] & 2
= 257 Q1EF A vlo] 2] 25 50TCIDsy/ 100,40/ W 0] 5 57} ¥ 55
HEshaL, A7) AAld 11004 Al zg A 5= HF 557 10pg/nl o]
5 A9 ¥ 5 Fek mjFa vt ol W, Al el ob A & A g EhA] e
A =t 07 o] &kl aL, vlol 2 A& A3 g 24 v o',
o] 2] 2~ A2l g vH] H (ribavirin) 10uM= A 2] 3k 31-& A 2702
Fi ok
[79] 5¢ &k W] 3 M| EZE o] &5l MTT(3- (4 5- dlmethylthlazol—
2-yD)-2,5-diphenyltetrazolium bromlde) oMol & 4= 3}t Wl kgt Al Aol MTT
S8 Wi 37°Col A HE-S A7 F vl ool S xﬂ 713} 21 DMSO(dimethyl sulfoxide)
20015 WA HSlY o= 2 "401 T 103 5 QF ®hA] 8k 3 550nmof] A
THEE St A EY AEES G o, A t =9
AZYEE 100%E 71T 22 7 fuo W& FEE o8 A /‘]4*51_@3

WMo

L e o

al

oot

t

s

&

O

AALeal, 1495 = 1 %Y 1729 L}E‘rLHO*E} 729 A5 7 Sl &
FEEo] grtolels 4 0% Q8 AFFAA} vhol el ol o) g Al A
AA T on R FE 59 46&11135*5%@% atolel 2 A 9 FU g
g o ALg 8o
[80] [32]
& &0 HA QlEFalzl vloja] 2o it
getolsl = A4 (%)
ST 15
50% of b2 34
70% o eh-& 49
100% of eh& 13
100% e 38
Hebs 51
ol | E 63
o golAH el E 33
s 27
[81] 12 A7) m2olA BolF5zo], # A QIEFMA) o] e 25 Al g 54

1)
B o] 25 kol el 22l o3 AlEAPE o] o] Fol A= e,
Aopo] 212291 2] 12 A28 4 vhzestel A oliz vhelel o) ol
AEAE o] AR A ok 5 ek B, 2 U] e FEE ] 45

=
ofAE, FEHE R T70% ol §ha FE o XA oA 24, = dntol 31
Aol 7HE F& A &5 U
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[82]
[83]

[84]

[85]

[86]

[87]

[88]

[89]
[90]

[91]

[92]

e, of 5 4
HA o 52718
<A o 2. 7HE
A7 A AL 1-190] %
A 2 vtE 712 9 (diaion

%1}£ﬂb@m%ﬂ%%%ﬂiaﬂ%ﬁ
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L >
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A

EUE FEEQl okAlE —E«é%o 749, 70% ol ¥H-& H-E E-of v] &
gafol el 22 &Ad o] vt YEt= &4%
<HAld 3. F2 2 33 >
Az¥ e 74 100g0] 70% o ¥HE- 208 7HgE 3 & F .t 334
S0 FE3I, o) B Y BET] 70% o HE FEE 2508 & 5530
5 golg H
]

.

'_!'_1

o Eye
Ir UO
w4w~

§ FEEE SHT 500me0] HESho] A
A9 A2vtE g ol 7hshe] BHAIT T, 3
ArvatE o 7hskel HP-20 @] Xl &) o5
70% © BHE 2 100% o} Al &2 22 108 & 24 o 7 78}
70% o ¥H= H-EE(8g) E oA E 8 E(1g)E& ETt.

ol T, 70% N H& LI 25 vee/SHT 5 TH1B3-51viv) 2 CR
S A7 A2 nE 18 9 (reverse phase column chromatography)(7 H &
RP-18, 2 H =17]: 2.0x3.0cm, YAH=7]:40~63um)E =3 8Fo] 470 2]
a8 =(FI-F4)= 4300

7] w8 E F2 1.8g% oA Evo| E EH (acetonitrile): = (20:80[v:v]) &8 v &
o] 32 = 5e] 0~10%: &<t Ml ¥HE:=(76:24[viv]) &M E o] 5 2= 5l
10~50% &<t 314 5 N A A2 v} ¥ 17 9] (high performance liquid

_\'E e _1
S
_10
1o
N
=
ot
k1
1o
of\
Ju
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chromatography)(Z & & ¥: YMC J-sphere ODS-H80, Z & =1.7]: 10x250mm,
) 2F=17]: 10, §-47: 2mé/min, UV detection: 254mm)E 53Y3}o] 3135 1(3mg) 2
stehE 3Gmg)= R

[93] EH GV A8 E F353gE oM Evol EE:E(20:80[v:v]) TE &
O] 5o & lo] 0~65% F <t 1A s A A ZEwlE 1 3] (high performance
liquid chromatography)(Z4 ¥ & ¥1: YMC J-sphere ODS-HS80, A ¥ =1 7]: 10x250mm,
A A=A 7]: 10pm, T4 2mé/min, UV detection: 254mm)E 5~ 8 51 3}3HE 2(3mg)-S
R g

[94 <A G 4. R 2 e 3o = 3kekA kgl
[95 A e 4-1. TPl [ 1,4]0] 241-2,4,7,9-H E}2(33HE 1)
[96 Dibenzo|[1,4]dioxine-2,4,7,9-tetraol;

UV (1 82 hnw mmlog €) 196(2.24), 230(2.81)

HRESIMS m/z 247.0284[M-H] (calcd for C;,HgOq 248.0321);

[100] 'H-NMR(DMSO-d,, 300 MHz) & 5.96(2H, d, J = 2.7Hz, H-p3, H-8), 5.78(2H, d, ] =
2.7Hz, H-1, H-6).

[101] 1BC-NMR(DMSO-ds, 75 MHz) 6 152.83(C-2, C-7), 145.81(C-4, C-9), 142.78(C-5a,

C-10), 122.86(C-4a C-9a), 98.26(C-3, C-8), 93.87(C-1, C-6).

|
|
|
[97] A
|
|

[102] AN o] 4-2. Y-S A H| B = 2o Z(3FEE 2)

[103] Dioxinodehydroeckol;

[104] 2 gk

[105] UV (M EH2) hw mm(log €) 195(2.26), 235(2.85);

[106] ESIMS m/z 369[M-H[;

[107] 'H-NMR(DMSO-ds, 300 MHz) & 6.10(1H, s, H-7), 6.05(1H, d, J = 2.7Hz, H-2),

6.01(1H, d, J = 2.7Hz, H-10), 5.84(1H, d, J = 2.7Hz, H-4), 5.82(1H, d, J = 2.7Hz,
H-12).

[108] BC-NMR(DMSO-d¢, 75 MHz) 6 153.25(C-3), 152.98(C-11), 146.06(C-1),
145.91(C-9), 142.02(C-4a), 141.66(C-12a), 140.1(C-6), 137.13(C-7a), 131.53(C-13b),
122.60(C-8), 122.45(C-13a), 122.19(C-14a), 98.76(C-2, C-10), 97.9(C-7), 93.89(C-4,
C-12).

[109] A Aol 4-3. 6,61 o F(3 & 3)

[110] 6,6’-bieckol;

[111] 2 gk

[112] UV (M E2) M nm(log €) 198(2.31), 210(2.34), 230(2.27);

[113]  ESIMS m/z 743[M+H]*, 741[M-H]

[114]  'H-NMR(DMSO-ds, 300 MHz) & 6.09(s, H-3), 6.04(1H, s, H-8), 5.80(1H, d, J =

1.8Hz, H-4"), 5.74(1H, d, J = 2.1Hz, H2', H-6").
[115] BC-NMR(DMSO-dg, 75 MHz) 6 160.45(C-1"), 158.93(C-3', C-5), 151.32(C-7),
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[116]
[117]

[118]

[119]

[120]

[121]

[122]

[123]

145.43(C-2), 144.48(C-9), 141.87(C-4), 141.35(C-5a), 137.2(C-10), 123.61(C-1),
122.74(C-9a), 121.98(C-4a), 99.67(C-6), 97.81(C-8), 97.78(C-3), 96.18(C-4"),
93.74(C-2', C-6").

<A Ao 5. ) FEEEZFE g 2R =9 MlEsA >

871 DAL 3ol M Ee % Bt 1 WA 3EhE 300 A% Al E A4S FlE]
A3l MTT o] Al o] & xl & & 3l vt

969 =9 0] E(96 well plate)°ll € T 1x1047] &) MDCK(Madin-Darby, canine
kindney) M| & -8 ¥ 5% FBS(fetal bovine serum), 1%
7 Y A /2~ E 8 Enbo] 2 (penicillin/streptomycin) 2 0.4%

FEFR(L-glutamine) ©] 3£ 3}H¥ DMEM(Dulbeco's Modified Eagle's Medium)

1] 7<] S Yl a1 &L Foh ket ) n] k-2 ¥ 2] a1 PBS(phosphate buffer saline)
Gl o A AT o] - Al Fell Al WA E WL, 7] A A o] 3ol A W] gt
= 1 WA 3= 38 A4 100uMo] B =5 A 23 5 59U § gk Fa il
ojm, Al ol obF AL A el ehA] 2 S Y HET o R o] g8kl aL, 7

FEE R LY wy e g3E 1 WA g9 33 @ FeE e E
= 2 25 A (phloroglucinol) 2 F 5 F 2 o] & A(fucofuroeckol A)%
A Z 5ol thgh 2" S =2 A 2] k]l T
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