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EHYY(Liriodendron tulipifera) %% Tt o|25E Hg3 IFES Edsls s AL,
A7 2
A1gol oA,

A7 EHUF FEEL, EHUF BEE E, (149 AF &32E, olyE(acetone), NEolAME o] E(ethyl
acetate), TU]oEolAlHo]E (diethyl acetate), T]ol€ole]Z(diethyl ether), WAl(benzene), FEZZILE
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A&l Sloj A,

A7) 3t sl Fehal (112 Z£38EHE tulipiferamide A (3% 1), tulipiferamide B (33E 2),
tulipiferamide C (3}g+E 3) 2 dehydrotemisin (3FgE 4), Macetylanonaine (3FE 5), M©M
acetylnornuciferin (38% 6), tuliferoline (3}&E 7), Macetyl-3-methoxynornantenine (3}&E 8),

lysicamine (3}§= 9), liriodenine (3}¢E 10), atherospermidine (3}g%E 11), liridine (3= 12),
oxoglaucine (3}3% 13), oxophoebine (33%E 14), (+)-virolongin A (3= 15), (£)-virolongin B (3}
gt 16), (-)-virolongin C (3= 17), (+)-syringaresinol (3&E 18), (-)(7'S,8R,8'R)-4,4'-
dihydroxy-3,3"',5,5'~tetramethoxy-7',9-epoxylignan-9'-ol-7-one (3}&%& 19), (7'S,8R,8'R)-lariciresinol
(3= 20), (2S5,3R)-dihydrodehydrodiconiferyl alcohol (3}g& 21), costunolide (3}3E  22),
eupatolide (8}¥&E 23), epi-tulipinolide (3&E 24), trans-MNferuloyl tyramine (3}gH&E 25), trans-
MN-feruloyl-3-methoxytyramine (3}¢H% 26), sakuranetin (3= 27), 5,6,7-trimethoxycoumarin (3=
28), methoxyeugenol (3}¥E 29), Mphenethylbenzamide (3}¢t= 30), MN-phenethyl-Mmethylacetamide (3}
& 31), vanillin (3§ 32) 2 4-hydroxybenzaldehyde (33)2 o]Fo]xl Fo 2R E Mes= 1 o4& 3
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A7 EBYUY FEE2, tulipiferamide A (3%%E 1), dehydrotemisin (33E 4), tuliferoline (3}gHE
7), lysicamine (3}3HE 9), liriodenine (3}3% 10), oxophoebine (33HE 14), , eupatolide (3}3HE 23),
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A7 EHYUS FEEZYH 223 gES S #vle]l= (tulipiferamide A, 332 1), tulipiferamide
B (3t3E& 2) % tulipiferamide C (BtgE 3)=2 o] Fo|x] Lo wFH MEE= 1 oS E 3 AL EAo
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7] 3}gE-S, tulipiferamide A (3} 1), dehydrotemisin (3}gE 4), tuliferoline (3¢&E 7),
lysicamine (3}¢}= 9), liriodenine (3}&%E 10), oxophoebine (3}&E 14), eupatolide (3= 23), epi-
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71 35HELS, tulipiferamide A (33E 1), dehydrotemisin (3}&& 4), tuliferoline (3= 7),
lysicamine (3&% 9), liriodenine (3= 10), oxophoebine (3}¥%E 14), eupatolide (3}FE 23), epi-
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471 ERHUT FEe2, EHUT HHE =, (149 Ax g3, obAlE(acetone), oEopAE O] E(ethyl
=]

acetate), TldEolAlEo]E(diethyl acetate), T]olEoleZ(diethyl ether), W X%l(benzene), FZZIXE
(chloroform) ¥ #4k(hexane) &2 o] Fo|zl FoA MEE= 1F EE o9 EFEV=E F23 FE2EY F
gon wEAS A= &, (149 Ax €32 FE3 FEEoY, gL HPAgAE vz 353 F&

Eoltt,

A7) EHUR FEE2, o] sk (112 35+ tulipiferamide A (3FHE 1), tulipiferamide B (3%
5 2), tulipiferamide C (3¥E 3) % dehydrotemisin (3}8E 4), MNacetylanonaine (33E 5), M
acetylnornuciferin (8}3HE 6), tuliferoline (8}HE 7), MNacetyl-3-methoxynornantenine (3}3HE 8),
lysicamine (3}§2 9), liriodenine (3}¢E 10), atherospermidine (3}g%E 11), liridine (3= 12),
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oxoglaucine (3}3% 13), oxophoebine (33%E 14), (+)-virolongin A (3= 15), (£)-virolongin B (3}
gt 16), (-)-virolongin C (3= 17), (+)-syringaresinol (3&E 18), (-)(7'S,8R,8'R)-4,4'-
dihydroxy-3,3"',5,5'~tetramethoxy-7',9-epoxylignan-9'-ol-7-one (3}&%& 19), (7'S,8R,8'R)-lariciresinol
(3= 20), (2S5,3R)-dihydrodehydrodiconiferyl alcohol (3}g& 21), costunolide (3}3E  22),
eupatolide (8}¥&E 23), epi-tulipinolide (3&E 24), trans-MNferuloyl tyramine (3}gt&E 25), trans-
MN-feruloyl-3-methoxytyramine (3}¢H%E 26), sakuranetin (3= 27), 5,6,7-trimethoxycoumarin (3=
28), methoxyeugenol (3}¥E 29), Mphenethylbenzamide (3}¢t= 30), MN-phenethyl-Mmethylacetamide (3}
& 31), vanillin (33 32) 2 4-hydroxybenzaldehyde (33)2 o]Fo]xl Fo 2R E Mes= 1 o4& 3
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A7 EHUY FEES, tulipiferamide A (3= 1), dehydrotemisin (3% 4), tuliferoline (3=
7), lysicamine (3}&%E 9), liriodenine (38 10), oxophoebine (3}¥E 14), eupatolide (3}gE 23),
epi-tulipinolide (3}¢HE 24), sakuranetin (3gE 27) 2 o]Fojx FoRFEH AMexi= 1 oS X3dt

471 ERUT FEEY] 7 YHoERs de sy, YEFESY, #RdAFEN, SvEER, 5V,
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A2% Bo| 473 A, Fapgole] Jejs AYstsel AR - 47) ek 2
el TR 5 At WA, P L ANARE FE2, grERa pARs, SUE, TUE, 499E,
NP seE, WEE, AR, opAol wE, AAMOIE, Metel, BHI2OIE, A AUAClE, AFRE,
MY ARz, Wgd AERx, Eud EdE, %, A9sssAuzeles, e U Es Az o=,
g3, vhilg seeldlolE @ FRAE B 4 vk AASE Aol WE Asss FAA, A, 29
A wEA, BAA, AVBYA, A, A Se) HAA Ee RS Aol AR, FPEeE
A% JFAANE AA, BA, WA, FAA, AEA Sol TFHR, oeld nIAAE B 4y E
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st olgel PP, o W,
A

= A, HEAA, A, AHA Fol

Y
=

wrakA)  WEA L Abal A oA A% AAlelE Hitd T8, HFAAEA, de
Al, A, sAAZAA, FA7F 23dTh. v &4, dEARZE 22338 E, SPdEdEYFE, 91
d 2e AEA TE, oEgHolES g FAL Jheg dAHE Fol AMEE k. FHAY TAEE
el (witepsol), nFARZ, EH(tween)-61, 7H7LeA], 29914, ZE|AZA 8 5ol A&4d 4

2 oo o HAE TS AuHrs gt d¥, A, ATy, AT 54 H3 e Wy A,
Ag = wey AEHY A4%, 5o A2 2 Arie] ddbe] whEl gdEbd Ao, o]t Qlxle] 7% Fo
g A9 FEAY FE e don, dnkdgo s Folgke 0.0lmg/ke/d WA HEF 500mg/ke/ d e W Hioltt.
vh2) ek Folgke 0.1mg/ke/Y WA 200mg/kg/ Lol , B wigha et FolgF2 1mg/ke/d WA 200mg/ke/ doltt.
Fole atFd g T & Qlar, 3] vro] R £ vt Y] FoRE ouE HoRE 2 oUd
o W& dAste= AL ofyrt.

2 oago] ofshA AEL F, 7HE, At 59 EfREE UYs ARE Fod 5 Jrh. Fojo BE WA
2 did e, d8 89, A7, AR e AW, 25, 93}, A W A9 e HE83 U A 2 #
FEX o3 Fod F v, B U Egu FEE EE o2HH £ dgES st $9F
2AES 54 4 BRLol A9 glemz o EARom AUzE Bg&AlE Msta AHEE ¢ e
kAl o] T}

B outm e EAUT (Liriodendron tulipifera) %% Wx o8 EH 3 &S L= Idg= A7)
SAES AT, A7 EHUT FEERZNE Y3 sES Y] e (112 2d% e tulipiferamide
A (31gE 1), tulipiferamide B (3}&= 2), tulipiferamide C (3}&E 3) % dehydrotemisin (3}&E 4), &

acetylanonaine (3}3% 5), MNacetylnornuciferin (8}&E 6), tuliferoline (3FE 7), MNacetyl-3-
methoxynornantenine (3}8% 8), lysicamine (3+g% 9), liriodenine (3}§E 10), atherospermidine (3}%F
& 11), liridine (3}g& 12), oxoglaucine (8}3E 13), oxophoebine (3}3HE 14), (*)-virolongin A (3%
& 15), (*)-virolongin B (3}gE 16), (-)-virolongin C (33E 17), (+)-syringaresinol (3FE 18), (-

)(7'S,8R,8'R)-4,4"'-dihydroxy-3,3",5,5"'-tetramethoxy-7",9-epoxylignan-9'-ol-7-one (3}3r= 19),
(7'S,8R,8'R)-lariciresinol (3}gHE  20), (2S,3R)-dihydrodehydrodiconiferyl alcohol (33E 21),
costunolide (3&E 22), eupatolide (3}+E 23), epi-tulipinolide (& 24),  trans-Nferuloyl

tyramine (&}3+E 25), trans—N-feruloyl-3-methoxytyramine (3}3F% 26), sakuranetin (3}3+E 27), 5,6,7-
trimethoxycoumarin (3}3+& 28), methoxyeugenol (&}3+& 29), Mphenethylbenzamide (S}3& 30), M
phenethyl-Nmethylacetamide (&}3+& 31), vanillin (8}3& 32) % 4-hydroxybenzaldehyde (33)Z o]0zl
ToREYH HduEE 1 oY & Urt.
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dgol, vlolazdua, velazgs, WARAT, EE oeI(FEFH) R voleds id A
oz, mE 29, 270, 24, A9d, du, sxde] mt 24 29 FHz AF & Ao oF =4
e gal Fobel BAHe iel wek Az® & vk, B owge] WE 2YEe % EW(foan) FHE
TE 4HY FAAE O R Aol 240 JURE A8E 5 A

+ dge R A= A =4, 718, A, w541, Ak, AskAl, @arskA], desiA], A
spAl,  Z¥Al(foaming agent), WA, AHBLA : g wIA, FdA,
A, Aol EstAl, BEA, vE =3 =
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Woultme EUS(Liriodendron tulipifera) %% Wi o|2HE B3 3gES L3es A9F A4E
d #a Aow, FAFezE NoWitric Oxide) FAS A8 iNOS, COX-2 2 IL-1p°] HAL o AshH
gaks Fx oA IKK <4akstE olAsle] NF-kB AEAZE Ao zy FAdsAS 2t

=
e lstion, of& o] &ste] o5 o e AR 7|9 Jow 7|Hr.

T 2= B oulgo] & 3EE 1-39 F2 HMBC ¢ COSY A (A) % & 49 3pst4x = FQ HMBC, COSY

T 38 2 oudo w2 335 1-339] RAW 264.7 A Ee] Wik AE 54 A7E JeRd Aot

% 4% RAW264.7 tHAAMEANA LPS F% 45 wkEol s tulipiferamide A (LT-1, $}3H&E 1) a3& e
W ZAolth. (A) RAW 264.7 HIAAES 30 & F9¢F tulipiferamide A (30 pM)E T3] (None) = A2 (LT-

HZ gAE AIZHO0, 3, 6, 12 A7) Z9F 1 uM LPSE A" 2z MZ9] iN0S, COX-2, IL-18¢] thet Ad
2328 A3 (B) (MY ZF AE total RNASIA iNOS, COX-2, IL-1B, TNFa, IL-6 2 GAPDH®] RT-PCR Az}

% 5% RAW264.7 tf2AM oAl LPS ¥ A5 w-gol st Tulipiferamide A (LT-1, 19 #&714& vl
%

o3
= =
doltk. (A) RAW 264.7 th2l Aol 30 ¥ &<t tulipiferamide A (30 pM)E A (None) T & (LT-1) 3sfel
TAE AZHO, 5, 15, 30, 60%) BoF 1 uM LPSE Azl ZF MZeo] [RAK1, IKKa/B, pb5, ERK, JNK, p38
A=)

2 ostd 7 wMAde] W BEY A% (B) Hd-vlad KKBE wAsH: Eehevez ¥4 gdd
HEK293 AIEo] E@Mehv]= A (LT-1, BEE 1 (30 plne] ¥A E EAse] 24 A7 B Aele F @

gy A7) g FAH g
olsh & wel vigkAR ANE AAs Adelrlz ATk e Eowge o7 Ay
oa gE Fes pASRE FE Uk e, o714 AlEe dgel Adsa s, Al

W
B o) AE 88 Ads) A8 Agse Rl

<AAd 1. E9VFLiriodendron tulipifera) & 4 o232 g EJd9 33gE>

ke
r!

EYUS(Liriodendron tulipifera)® ¥alE 2016 W 8 9 ZddigtuwoA] FAHPen, v
(CNU201608)2 tid Fdista oFstd sl oFg] gkl 4ol 7] EHE| STt

o

71 EY9USE(Liriodendron tulipifera)® 2] (15.0 kg)< oeb&= 2 3] (7 days X 100 L) FZ3}9c).
ZE5S A S g8 #Zdstd FFste] EHUTE 2FEE (crude extract) 887.3 g& dAAoW o] I,

o



[0037]

[0038]

[0039]

ZIHS3d 10-2023-0007868

sto] A 7tA VLCo| &3k, n-Iit -odolMEle] E(8:2, 5:5, 3:7, 1:9; 7 &4 6
L) % CHCls-MeOH (9:1, 7:3, 5:5, 2:8; Z} @A 6 L; H=F 100% MeOH 10LZE A|H)eo] ©@AA Fujz &3A1#A

0%
g N
BN
o
e
i
tlo
)
o)

709 BEEE(LTI_LT7)S AF3AT. B8E LT2(24.1g) S MeOH-H,0 (7:3, 8:2, 9:1, 10:0, MeCN 100%)ell A

¥ 8%2 94 MPLC (Biotage SNAP cartridge, KP-C18-HS, 400 g) & %3] aA=ZntE1giysle] 11709 &
& (LT2-1 ~ LT2-11)S ddrt. 33 32 (11.4 mg, tx = 37.2 min) 2 33 (3.6 mg, fx = 35.5 min)<

LT2-1 (115.5 mg)S MeOH-H,0 (40:60 — 50:50)2] &mjzd o2 HPLC (Hector Ci column)E A AJsle] 5313
v}, 3182 28 (5.1 mg, f = 31.4 min)E 3 E LT2-2 (106.2 mg)S MeCN-H,0 (50:50 — 65:35)¢] o]&

74 HPLC (Hector Ciz column) & AAISte] #5318k, 3E 4 (49.3 mg, & = 50.1 min), 23 (24.2 mg, &
= 51.9 min), 29 (74.0 mg, fx = 47.9 min), ¥ 30 (38.9 mg, fx = 49.5 min)S 3 E LT2-3 (481.5 mg)S

oz

MeCN-H,0 (40:60 — 100:30) <] 378 HPLC (Hector Cis column) = #2]3t3itt. &8 & LT2-4-1 (5.41 g)
o

2 LT2-5-1 (1.4 g) « WEE 718 &8 1124 (8.5 g) ¥ LT2-5 (2.5 g) BHE 7247 49y, £3E LT2-4-
1 i+ nhexane-EtOAc (8:2, 7:3, 5:5, MeOH 100%)2] wAFu] Alx=®lo g MPLC (Biotage SNAP Ultra
cartridge, KP-Sil, 100 g) ol <J8f 870¢] AE¥3 (LT2-4-1-1 ~ LT2-4-1-8) o & E¥Jr}. o] & LT2-4-1-5
(3.1 )& MeCN-H,0 (50:50 — 60:40)¢] ¥} &3o = 8=3}+= HPLC (Phenomenex Cis column)® 452 8}o]
3}3HE 24 (10.5 mg, tx = 42.8 min)E 53¢t

LT2-5-1% mhaxane-EtOAc (8:2, 7:3, 5:5, 3:7, 1:9, MeOH 100%) &3& o]&3 MPLC (Biotage SNAP Ultra
cartridge, KP-Sil, 100 g) & F3&te] 6702 AE3F (LT2-5-1-1 ~ LI2-5-1-6)& o, o5 F £3F
LT2-5-1-3 (732.6 mg) % LT2-5-1-4 (321.4 mg)S <’ HPLC [Phenomenex, MeCN-H;0 (60:40 — 70:30)] 3}
3}3tE 22 (235.4 mg, tg = 34.3 min) % 27 (3.1 mg, # = 19.3 min)S F55¥TE. 3EE 15 (19.3 mg, 4 =
52.5 min) 2 16 (17.8 mg, ¢ = 50.3 min) = & E LT2-7 (238.3 mg)E HPLC [Hector Cis column, MeCN-H0
(70:30 — 80:20)]15 Ea AUvh. EIFE LT2-8 (264.6 mg) I MeCN-H,0 (80:20 — 90:10)E &3 94
HPLC [Hector Cis column® 3+3HE 1 (17.1 mg, ¢ = 30.5 min), 2 (4.7 mg, tx = 35.6 min), 3 (5.1 mg, t; =
32.3 min), % 17 (69.0 mg, fx = 36.8 min)o| ] FHA}.

BIHE T4 (20.7 g) ANAE  MeOH-H,0 (5:5, 7:3, 9:1, 10:0, MeCN 100%)<] wHA|Fu] =38 o] &3k MPLC

(Biotage SNAP cartridge, KP-C18-HS, 400 g)o.2 3}3E 6 (300.4 mg) % 6709 AW E (LT4-1 ~ LT4-6)=
FEFUT. BEE [T4-2 (2.9 g) & MPLC [Biotage SNAP cartridge, KP-C18-HS, 120 g, MeOH-H,0 (3:7 —

5:5, 5:5 — 10:0, MeOH 100%)]1Z =8 8/1¢ AEEE (LT4-2-1 ~ LT4-2-8)S F5&%oH, o 5 RIE
LT4-2-3 (716.6 mg) &+ S8 &7 MeOH-H,0 (40:60)= o]&3F HPLC (Phenomenex Cis column) ©l <3l 471¢]
AREIE (LT4-2-3-1 ~ LT4-2-3-4)2 EFHAtt. B ELT4-2-3-2 (241.7 mg) 2 LT4-2-3-4 (101.5 mg)olA &
MeOH-H,0 (40:60) S-&v) Z7A2] prep. HPLC (Phenomenex C;s column) = 33E 19 (57.7 mg, ¢ = 44.2 min)
2 20 (15.0 mg, f = 51.6 min)o] F5HAJG. EEE LT4-2-4 (610.1 mg)> WHEZA 2l MeOH-H0 (50:50 —
55:45) A& a9 HPLC (Hector Cis column)E &3 3}t 18 (222.8 mg, tx = 42.3 min), 31 (12.1 mg, & =
59.8 min), ¥ oA e ABIE (LT4-2-4-1 ~ LT4-2-4-3, LT4-2-4-5, LT4-2-4-6)2 B Fgon, o =,
LT4-2-4-3 (40.7 mg) ©°lA] MeOH-H,0 (50:50) &% HPLC (Phenomenex C;s column)Z& ©]-&3}e] 3}gtE 21 (15.2
mg, fx = 58.3 min)E F53AY. 3TgE 25 (16.8 mg, i = 44.8 min) 2 26 (25.6 mg, fz = 46.0 min)<
HPLC [Hector phenyl column, MeOH-H,0 (50:50 — 60:40)% EE & [T4-2-5 (236.2 mg)olA 4t £d&
LT4-4 (0.7 g)ollA+= MeOH-H.0 (80:20 — 90:10) o] A& = o] &3t prep HPLC (Hector phenyl column) ol
Ag35te] 39S 13 (75.4 mg, tx = 39.6 min)E EP. £3E LT4-5-1 (5.5 g) & MeOH-H,0 (7:3, 8:2,
9:1, 10:0)9] @A# v} €2 MPLC (Biotage SNAP cartridge, KP-C18-HS, 400 g)& 7719 AR I E (LT4-5-
1-1 ~ LT4-5-1-7)S 41, o] ¥, EIE LT4-5-1-5 (461.0 mg) & WS NeOH-H,0 (80:20 — 90:10) T

] =3 HPLC (Hector Cig column) = 3}&E 10 (62.1 mg, tx = 26.7 min), 12 (3.5 mg, ¢ = 39.9 min),

pe)

_10_
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[0041]

[0042]

[0043]

[0044]

ZIHSd 10-2023-0007868

Mo 288 E (LT4-5-1-5-2 ~ LT4-5-1-5-4)2 EHJT. 88 LT4-5-1-5-2 (31.1 mg), LT4-5-1-5-3
(41.0 mg), 2LT4-5-1-5-4 (207.1 mg) °lA+= HPLC [Hector phenyl column, MeOH-H,0 (80:20 — 90:10)]1& %

3 3= 9 (6.5 mg,
Ak, F3E 5 (6.1 mg, 4 =
MeOH-H,0 (90:10)¢] 58wl &v] &&% & HPLC (Phenomenex biphenyl
(907.4 mg) =HH =AUt

AN 2. BYIRERY B9 SFE 24>

tr = 36.4 min), 8 (30.5 mg, tx = 40.1 min), % 7 (63.4 mg, tx = 41.3 min)°] 55

2 14 (5.7 mg,
column)ell <3|

40.8 min), 11 (2.6 mg, tz = 65.6 min), tr = 60.9 min)

B35 LT4-5-1-6

A 104 & sHeE 1-33% A s T 54 82 JASCO DIP-370 HFA (¥ =3)oA SH=HA
. 8742 MPAIOO melting point apparatus (Stanford Research Systems, U.S.A.)o2 = 45# o, v 2 IR
/‘4QEE%§€} Z}Z} Shimadazu SPD-M20A PDA %1&7]9} Thermo Scientific Nicolet iS10 375 ALg3slY] 7|55
Rom, 1D 2 2D NMR =FE=--S Bruker DMX 300 (1H-300MHz, 13C-75MHz) % Bruker DMX 600 (1H-600MHz,

13C-150MHz) =3 ANA 7] 5= ek, HRESIMS HlolEl &=
U.S.A)ell A LT,

1~33& ofx =23 dZFo]= (aporphine alkaloids) 10 &
Az=FH 29 ZE (sesquiterperne

=2} vl= (flavanone) 1 &

mass spectrometer (Thermo Scientific,

I Ay, A7) sEHE
% (15-21),

propanoids) 3 & (25-26,

29),

lactones) 4 % (4,

SYNAPT G2 ZA %

(27),

E47] (Waters,

22-24),
T (coumarin) 1 &

(5-14),
HdZ Rl
(28),

U.K.) ¥ Q Exactive

2 (lignans) 7

o]= (phenyl
ool

(phenethylamine) 2% (30-31), ¥+ <d3le]= (phenolic aldehyde) 2% (32-33)3 A M2 LIlvnfo]
E (alkamide ) 3% (1-3)& &<Qlsta, o8& & 1o YERNATE. olF F 3IE 42 AA=dAE Hs #384d
Aoltt.
F 1
No. Name No. Name
1 |tulipiferamide A|alkamide 18 | (+)-syringaresinol lignans
2 |tulipiferamide B|alkamide 19 [(-)(7'S,8R,8"'R)-4,4'-dihy | lignans
droxy-3,3"',5,5"'-tetrameth
oxy-7"',9-epoxylignan-9'-o
1-7-one
3 |tulipiferamide C|alkamide 20 [(7'S,8R,8'R)-lariciresino | lignans
1
4 |dehydrotemisin |sesquiterperne 21 [(2S,3R)-dihydrodehydrodic | lignans
lactones oniferyl alcohol

sesquiterperne lactones
sesquiterperne lactones

costunolide
eupatolide

aporphine alkaloids| 22
aporphine alkaloids| 23

5 |MN-acetylanonaine
6 |Macetylnornucif
erin

7 |tuliferoline

aporphine alkaloids| 24 |epi—tulipinolide sesquiterperne lactones

8 | MNacetyl-3-metho |aporphine alkaloids| 25 | trans—N-feruloyl tyramine |phenyl propanoids
Xynornantenine
9 |lysicamine aporphine alkaloids| 26 |trans—N-feruloyl-3-methox |[phenyl propanoids
ytyramine
10 |liriodenine aporphine alkaloids| 27 |sakuranetin flavanone
11 |atherospermidine |aporphine alkaloids| 28 |5,6,7-trimethoxycoumarin |coumarin
12 |liridine aporphine alkaloids| 29 |methoxyeugenol phenyl propanoids
13 |oxoglaucine aporphine alkaloids| 30 | phenethylbenzamide phenethylamine
14 |oxophoebine aporphine alkaloids| 31 | Mphenethyl-Nmethylaceta |phenethylamine
mide
15 |(x)-virolongin |lignans 32 |vanillin phenolic aldehyde
A
16 |(£)-virolongin |lignans 33 |4-hydroxybenzaldehyde phenolic aldehyde
B

17 | (=)-virolongin C

lignans

By EPUTEYE 2@ fie
(BE 3),

tulipiferamide C

dehydrotemisin

tulipiferamide A (3= 1),

(= 4,

_11_
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[0045]

[0046]

[0047]

[0048]

ZIHS3d 10-2023-0007868

acetylnornuciferin (8}3HE 6), tuliferoline (8}HE 7), MNacetyl-3-methoxynornantenine (3}3HE 8),
lysicamine (3}§= 9), liriodenine (3}¢E 10), atherospermidine (3}g%E 11), liridine (3= 12),
oxoglaucine (3}3% 13), oxophoebine (33%E 14), (+)-virolongin A (3= 15), (£)-virolongin B (3}
= 16), (3= 17, (3= 18), (-)(7'S.8R8'R)-4,4'-
dihydroxy-3,3"',5,5'~tetramethoxy-7',9-epoxylignan-9'-ol-7-one (3}&%& 19), (7'S,8R,8'R)-lariciresinol
(813H%  20), (25,3R)-dihydrodehydrodiconiferyl alcohol (83E 21), (e 22),
eupatolide (3}g&E 23), epi-tulipinolide (3&E 24), trans-M-feruloyl tyramine (3}gE 25),
Nferuloyl-3-methoxytyramine (3$t& 26), sakuranetin (33E 27), 5,6,7-trimethoxycoumarin (33HE
28), methoxyeugenol (&}3= 29), Mphenethylbenzamide (3}&E 30), Mphenethyl-Mmethylacetamide (3}

(-)-virolongin C (+)-syringaresinol

costunolide

trans—

& 31), vanillin (3}3E 32), 2 4-hydroxybenzaldehyde (33)& o]Fojx #Oo2ZXE HelxE 1 o|4S X

g,

= 2y sHUTEREH Zdd A2 &bvtol= (alkamide) 3heh=

5 49 3}tz 2 =9 HMBC 2 COSY #AE = 1 WA = 39 JeEhHATT.

U= A (BFE D

1~3 2@ AAEZRE A

DENEEL

AW 95 UV (MeOH) A (log €) 277 (4.26), 251 (4.52), 210 (4.19); IR

(KBr) vmax 3280, 2929, 2858, 1655, 1621, 1548, 1497, 1275 cm ; H 2 "C NMR ©lo]€], ¥ 2 Z%; HRESIMS

m/z 272.2014 [M + H]' (CiaNO . 272.2009), 294.1835 [M + Nal (CyaH,5NONa . 294.1828).

s 12 &
.

Na] (AIE=

FEHQ. MR ~9EY

Hz, H-4 "), 7.20 (2H, d, J = 7.4 Hz, H-2"2 H-6 "), 3.61 (2H, q, J = 6.7Hz, H,~2 ') 2 2.86 (2H, t,
E=A5 Jepitt. &y 7.54 (1H, dd, J = 11.5, 14.8 Hz, H-3), 6.05
J=11.5 Hz, H-4), 5.79 (1H, m, H-5) % 5.75 (1H, d, J = 14.8 Hz, H-2)olA ¢ 27 FAA A5

= 6.7 Hz, H,-3 )&= dddgo}dl REo

(1H, t,

2ol & @3k HRESIMS =9 E

==

R e 0% A% =AE BN

1.30 (4H, m, H-8 = Hy-9)ell Ao 4 7 w2

N

=l A

A (5 4

2). o7
e}, ol

R 7 R e B = B

(tulipiferamide A)®= W3} ).

2 HEF

gro] FAL 747h 14.8 Hzo A% A4 Jious 2

s
A 1z (§¢ 139.1, 128.9, 128.8, 126.7), 4 719 &9

=

deca-2F,47/-dienoic acid 2-phenylethylamide

=

5

Z AR O
=

] 294.1828)°0lA] A} o] I AE YERNE CilN0S &2 F2le] €2 A4

LS 6§y 2.29 (2H, q, J = 7.5 Hz, Hy6), 1.40 (2H, m,
&y 0.89 (3H, t,

Fa2En. C MR dlolE (F 2)o1A 16 79 B AsE el ofuEskRd B (§. 166.4),

Agte] AAE G308 FAT (
14 m/z 105 5 15114 5 7He] @ o] v]=oke A3
11.5 HZQJ JH74/H75 oﬂ/ﬂ —%‘%% 2F t}l 47 ?_]_ 7/i

=, Ed9ses

oA m/z 272.2014 [M + HI' (AR 272.2009) 2 294.1835 [N +

=3 ede

(% 2)dA &y 7.31 (2H, t, J=7.4Hz, H-3 "2 H-5"), 7.23 (I, t, J=7.4

J

H-7),

J = 6.8 Hz, Hs-10)ol A &h}e] wE 7]

aitel

(Sc 140.6, 136.3, 126.4, 123.7), 6 7N =<
0.8, 35.8, 31.6, 29.3, 28.3, 22.7) ¥ 3}}e] wWEY] (§¢ 14.2).9 siEgv). H-2/H-3414 C-12,

a8 3 H-49A] C-2/C-62.29] HMBC ax} T F+= C-29F C-494 F 71g o]

wst 3}etE 19 ESI-MS/MS

2

=

o o) i

=

=z 2
Position|1 2 3
Su (J in Hz) Sc type 6u (J in Hz) S¢. type 6u (J in Hz) Sc type
1 166.4, C 166.6, C 172.6, C
2 5.75, d 123.7, CH 5.38, d 118.3, CH 2.16, t 36.9, CH,
(14.8) (11.3) (7.4)
3 7.54, dd 136.3, CH 6.36, t 142.0, CH 2.34, q 23.6, CH,
(11.5, 14.8) (11.3) (7.4)
4 6.05, t 126.4, CH 7.42, dd 127.0, CH 5.29, m 127.8, CH
(11.5) (11.3, 15.0)
5 5.79, m 140.6, CH 5.96, m 144.3, CH [5.40, overlapped| 131.8, CH

_12_



[0049]

[0050]

[0051]

[0052]

ZIHSd 10-2023-0007868

6 2.29, q 28.3, CH, 2.17, q 33.0, CH, 2.01, q 27.3, CH,
(7.5) (7.2) (7.2)
7 1.40, m 29.3, CH, 1.42, m 28.8, CH, 1.29, overlapped|29.4, CH,
8 1.30, overlapped|31.6, CH, 1.29, overlapped|31.6, CH, 1.29, overlapped|31.6, CH,
9 1.30, overlapped|22.7, CH, 1.29, overlapped|22.6, CH, 1.29, overlapped|22.7, CH,
10 0.89, t 14.2, CH; 0.88, t 14.2, CHs 0.88, t 14.2, CH;
(6.8) (7.0) (7.1
2" 3.61, q 40.8, CH, 3.58, q 40.6, CH, 3.52, q 40.7, CH,
(6.7 (7.0) (6.9
3! 2.86, t 35.8, CH, 2.85, t 35.9, CH, 2.81, t 35.9, CH,
(6.7 (7.0) (6.9
1" 139.1, C 139.1, C 139.1, C
2", 6" 7.20, d 128.9, CH 7.21, dd 128.9, CH 7.19, d 128.9, CH
(7.4) (1.4, 7.7) (7.3)
3", 5" 7.31, t 128.8, CH 7.31, t 128.8, CH 7.31, t 128.8, CH
(7.4) (7.7) (7.3)
4" 7.23, t 126.7, CH 7.24, m 126.6, CH | 7.23, t (7.3) |126.7, CH
(7.4)
NH 5.52, brs 5.47, brs 5.40, overlapped

s = B (FFE 2) : I

(KBr) v 3338, 2929, 2858,

n/z 272.2015 [M + H]'

3}gE 2

s

A

1669,

(CishoeNO',

1541,

2, m/z 272.2015 [M + H

CifbNOZ 7T} (CifloNO'ol that Ak

Hz, H-4),

3 A=

H o JHZ/HS

6.36 (1H, t,

J =11.3 Hz,

= C (FFE 3) + 2 29

(KBr) wvu.x 3330, 2928, 2856, 1645, 1550, 1454, 1228, 1030 cmﬂ; i e

m/z 274.2172 [M + H]'

296.1985) .

BEE 32 NS 2 NMR B33 dolgo| 7]%&le] dItn=g
&l m/z 274.217200 4 <A =b3stE

o 7 A= w9 Aol olF AR F
- #AAo o3 PEeA HAHJT (= 2

A% AXE el
o] (m/z 91 ¥ 168)°] ESI-MS/MS 23

g

C-4ell A olF

(CilluNO'oll & A4

I (= 2).

23.6 (C-3)¢] 3}8H4] o]zl <& 213

300 712 E ede o4 eliol 31skA

enoic acid phenylethylamide® ZA# % 1L

1454,

272.2009) ,

272.2009) .
H-3),

oA e

], 274.2165),

1369,

e e

5.96 (11, m, H-5),
G sdE @A FES A B 19 FEG f4
Ads vekdch. shgHe 29 NS/NS dst siEe shehE 19 T Y
2 15.0 Hz9l Juws

_13_

1238cm

o] A} HRESIMS

shelm Tt 3%
B+ N RRE FEEAY. S9E
OHV}JﬂQﬂﬁéwgqaﬂw.

25 UV (MeOH) Ay (log €) 275 (4.24),
Y ow PCONR dlelE, E o2 2 HRESINS

294.1836 [M + Naly (CisHs5NONa

NMR 782

3l S o]}:

ATy

151t} 27, 454 TS
vk, webd gheke 29 =

phenylethylamide® A AFHPY o EZ9HEn|= B (tulipiferamide B)ZE HWHIASF

UV (MeOH) Ao (log &) 259 (2.58),

296.1991 [M + Nal'

oS V|ToR

5.38 (1M, d, J = 11.3 Hz,

247 (4.45),

294.1828).

sHekE 1%

g,

255 (2.53),

“CNIR ®lolE, E 2

E¢ydgr= C (tulipiferamide C)&Z %A},

210 (4.26); IR

ki3

=
5]

e

A

e

§n 7.42 (1M, dd, J = 11.3, 15.0

H-2) oA et
e 27h 3k 19 J)etol 4
Z+7y 11.3 Hz9] 4
+ deca—2Z,4F-dienoic acid 2-

200 (4.03); IR
#H32; HRESIMS

(CisHNONa ol thab A|2kA]

2 39 B4 ChyNOS HRESINSO]

137 33HE 2 (CigHaNO) 9F 1] 13}
olZ Agrel $Ix+= HMBCS} COSY *4+
. Hy=3004 C-1 2 C-5, Hy-2 ¥ Hy-6014 C-4=2 HMBC i} ¥a&=
Ad dg 9 gyl-4-oyu= ZH gt 2 /e NS ©H

2~HAEHN AZHJAY. 7 sfjde 4 Wad gh 50 27.3 (C-6) 2
L Z WEe A, 4F ghao dubzEel 3}elE olFe §. 27-
o]l ZL §. 32-35.79 7}gt7] whiol| FHIAE 39 FRE deca-4f




[0053]

[0054]

[0055]
[0056]

[0057]

[0058]

[0059]
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tafol= 2 e Al (343 4) ¢ A A4 vhs; mp 141.8 ° C; [al’p +147.7 (¢ 0.10, MeOH); 'H NMR (CDCls,
600MIz) &y 6.18 (1H, d, J = 3.0 Hz, H-13a), 5.98 (1H, J = 3.0 Hz, H,-13b), 5.80 (1, m, H-1), 5.06
(1M, s, M-3a), 5.03 (1, d, J = 10.8 Hz, H-2a), 4.98 (1, d, J = 17.4 Hz, H,-2b), 4.71 (1M, brs , Hy-
3b), 4.12 (1, d, J = 11.3 Hz, H-6), 4.08 (11, dd, J = 3.7, 10.9 Hz, H-8), 2.61 (1, tt, J = 3.0, 10.8
Hz, 1-7), 2.37 (1, d, J = 11.7 Hz, H-5), 1.84 (1M, dd, J = 4.1, 13.0 Hz, H,-9a), 1.79 (3H, s, Hs 15),
1.66 (1M, m, H-9b), 1.09 (3H, s, Hy-14); C NMR (CDCl;, 150MHz) &¢ 170.2 (C-12), 146.9 (C-1), 140.0
(C-4), 137.7 (C-11), 120.4 (C-13), 116.2 (C- 3), 112.1 (C-2), 78.8 (C-6), 67.8 (C-8), 55.6 (C-5), 55.0
(C-7), 50.0 (C-9), 42.4 (C-10), 23.9 (C-15), 19.8 (C-14); HRESIMS m/z 247.1333 [M - H] (CiHiOs ol o
& AR, 247.1340).

4o Ao A HEAgEoR, AARAE AgoR PHHAY. 3FE 49 H L ¢ NR 29
A= elemane-type sesquiterpene lactone] Wdk EAZ¢ AFE Bo FATh. o- WEd y- &

gt
2

.-

ij{n

A=

8o EA= & 6.18 (1, d, J = 3.0 Hz, H-13a), 5.98 (1H, d, J = 3.0 Hz, H-13b)olA] 'H NVR 573

i

!

§¢ 170.2 (C-12), 137.7 (C-11), 120.4 (C-13)elA “C NWR &%l o3 BH Tt H NR 2~ E oA
&y 5.80 (1H, m, H-1), 5.03 (1H, d, J = 10.8Hz, H,2a), 4.98 (1H, d, J = 17.4Hz, H~2b)ol A& L= Al
e o oud 35S JeEhdT. sy 5.06 (1H, s, He=3a), 4.71 (1H, brs, Hy-3b)olAe] =rhE s <
AxE E8ay 2§y 1.79 (3, s, H-15)elA HWEe oaz=2vd 228 Yeldllth. 6y 4.12 (W, d, J =

11.3 Hz, H-6) 2 4.08 (1H, dd, J = 3.7, 10.9 Hz, H-8)eolA t}L Z= ojEy A} AaE= F 7HY Atis
X8 719 EAE vedit. FH o F e We (§y 2.37, 2.61), st HdA (5, 1.84, 1.66) 2

shite] wWlg (&5, 1.09)717F #FE Tt HSQC 2 HMBC W} 33 = elemane FZo| thak NMR S 9kg sl
3 FHASA AHLEAY (= 3). FFE 4004 5 /9] dAAE ] AA LA NOESY A3 #HAle] &4
o FE2FAHEUTE. H-149F H-6/H-8 AFe]9] NOE A3 #Al= 22 Zo| X5 Aekst vbd | H,-9be} H-1/H-
7 Abololl= W Zo] A= YERY (= 3). Demir 5(2017)0] 2Jstd e denpisgl=9] H-72 a
2 7129, wabA 335 4o ek A3 el v 3H kS +147.7 (¢ 0.10, MeOH)olSlth. A2 o

E 49 FxE gstel=ZgH]Al (dehydrotemisin) o2 P om ot HAEZHEE S Eow Ao
=

<AAd 3. EYUFERE 24 3§gEo N0 A "X 9F >

3-1. AlX vig 2 AEH gQl

RAW 264.7 A¥XE= 10% -3} 2ejo}ld® (HyClone FBS, GE Healthcare, W= dg]xo] F) E 1% L-FF
Efflo] H3HE EW= %%‘% ol= ®lX] (DMEM, Wig¥l=r Z4kA] AR 5 % CO200 A 37CollA H] ] Art.
A BEHS @ﬂ 371 213l RAW 264.7 AIXE 75 & MEL T HEZ 96-U ZHo|Ed Al=sta WA wj gk
g 5 AEE FAE FFHE e U Fro Alg2 30 ¥ B¢ e v 1 pg/ml LPSE 24 A|7F 59
1}10}03\3} MTT —Et/% 5 mg/ml MIT €9 (Sigma-Aldrich, Miamisburg, OH, USA)S #H7lste] AE BEES
ARsal FEo|EFE 37TCoA 1 AIZF Fb Wi, A He AASIA 100ul DMSOE 7t el #H7hek vhs
o] 42 ZgolE E] (B1o—Rad Laboratories, Inc., Hercules, CA, USA)E A}&3}e] 590 mmoll A =

I AFE & 39 JERRQUT. © 3004 BE uked o], 3FE 10 @ 24 20 pM FEAA 7ZE AL E=Ao]
Lebtom | o] 9]¢ SFHES 40 pM =7 AESAES YEbA skt

3-2. Ak3LA A (NO) Aol wHlxE= 93¢ &<l

Griess Reagent Kit (Sigma-Aldrich, Miamisburg, OH, USA)ES A}&3to] MXE Aol olAANYE F== NO A
A ANEZ H7eek. RAW 264.7 AIEE 75 9 AXY 57 UEE 96-9 ZYolEd| A=t wa) w3t &
AEE AAd 19 35E 1-33S 0, 1, 2.5, 5, 10, 20, 40, 80, 100 pM == 30 ¥ Tk A3 o3 1
uM LPSE 24 A7+ B¢t A=3skgt)k. o]F, 100 ple AH NS 96-well plateolAl 10019 Griess Ak &
g3l g ALoA 30 B EeF widsldy. EFEE mlo]aE Zdo]E 2y (Bio-Rad Laboratories, Inc.,

Floﬂ_ﬁ

ﬂd
o
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Hercules, CA, USA)E AF&3te] 540 mmoll Al SAHATH. oA w5+ ofdA YEFSY iF &4 343
KR

of AkstaL, ol& FAlE] thaatt wlarske] 1G

#Z 3
No. IC5 Cul) No IC5 CulD) No IC5 Cul)
1 13.3 £ 1.1 |12 > 50.0 23 7.3 £ 1.0
2 > 50.0 13 > 50.0 24 19.83 + 920
3 > 50.0 14 34.2 £ 2.2|925 > 50.0
4 12.0£1.5 |15 > 50.0 26 > 50.0
5 > 50.0 16 > 50.0 27 21.6 £ 2.3
6 > 50.0 17 > 50.0 28 > 50.0
7 14.0 £ 1.2 |18 > 50.0 29 > 50.0
8 > 50.0 19 > 50.0 30 > 50.0
9 6.4 £ 1.5 (20 > 50.0 31 > 50.0
10 10.5a + 1.1 21 > 50.0 32 > 50.0
11 > 50.0 22 > 50.0 33 > 50.0
LN 35.5 + 2.1

7y e Al 7HA A A £ SIS YERH. a0 AX 54 535 NIT B4 &) 20 uMel A #2E, b
A xRt S, L-NMA (AFstd A S Es AAA).

¥ 394 ®BE upe} Zo), 3HHE 1, 4, 7, 9, 10, 14, 23, 24 2 270] LPSE A=E RAW 264.7 A Eo|A Ak3}
Az AL anpgor AT, 2y, F9E 10 2 24% FE 20 uM oM A3 AZEAS Uehhd
o ARHor A Fg9E F 7 T IFE 1, 4, 7,9, 14, 23, 2 272 RAW264.7 tIAAEES A2 F
Ay, ety AEglo] 106, kel 50 uM wvke 2 LPS fF% NO Aol Fosidl A== AL ATt o]
o oFA &7 ¢ NG-monomethyl-L-arginine monoacetate, L-NMMA < ICs %ko] 35.5 uM ©|ith.

<AAld 4. FEE 19 FILH F9>

¢

A7) AR 34 EYUEREE B9 sgE 1, 4, 7, 9, 14, 23, @ 27¢] LPS 4% N0 S A=
A Zelsiion, ol F, o|A7A] IdHAA &2 At QI tulipiferamide A (F3HE 1) IFEAE
AL

2
P
L

315% 10] NF-xB ¥4 #2=k¢1 iNOS, COX-2, IL-1B Tdo mXxe ax=E A, 47 A
TUd3 WHoZ RAW264.7 TAAIEES  FAAZIAL, RAW 264.7 TAAIEE 30 B B¢k 3}
tulipiferamide A) 30 pM= A7 =& —rﬂE] 5.0, 3, 6, 12 A|ZF &<k 1uM LPSZE A )

Zo] HA Axe] &HES 10 % SDS-PAGER Eg o}ﬂ iNOS, COX-2, IL-1B % B-actin A= WY
Fste] 2 Axs = 4A9 YERNAT

470 A Bz ubel o] LPSi= RAW264.7 T2 A EZe A iNOS, COX-2 2 IL-1B8 9 ddS FT7FAHeH, o
Z7he R 10 Slafe] AN, S8 iNoS W COX-2 LPS Az Algke] wel wdlo] AEH o F7
sgom ot HE 19 o8 AANAG. IL-16E LPS A F, 6AA] B 1Y AT, B
BRG] gasgon, H3E 18 oldF 1189 F7h= oA,

o
EL
52
T
o

%
il
Mo mx . X

iliA
N
ot ~

r?L t

3gE 19 NF-xB ¥ 54221 iNOS, COX-2, IL-18, TNFa % IL-69] ¥&d& RT-PCR 4oz 4313},
RAW 264.7 THAAEZE 30 & ¢ 3}¢+E 1 (tulipiferamide A) 30 pM=E A == Fxg &, 0, 2, 4 A7
S 1uM LPSZ A g]stqt}. o]F, easy-BLUE total RNA % 7]E (iNtRON Biotechnology, Inc., Seongnam,
Korea)E AF&3}o] total RNAS 8|3k & oligo (dT)-primed cDNAZS RT-PCR kit (Promega, Madison, CA,
USA) & AH&3te] Adskaivt. PR ZF whg-2 frtell gt sb7] Zefolw #-& ARg-ste] F=833itt (m iNOS
F: 5 -CGAAACGCTTCACTTCCAA-3" R: 5 -TGAGCCTATATTGCTGTGGCT-3" ; m Cox2 F: 5 -AACCGCATTGCCTCTGAAT- 3
’ R: 5 - CATGTTCCAGGAGGATGGAG-3" ; m IL-1B F: 5 -ATGGCAACTGTTCCTGAACTCAACT-3’ R: 5 -
CAGGACAGGTATAGATTCTTTCCTTT-3" 5 m 1INFa F: 5 -TTCTGTCTACTGAACTTCGGGGTGATCGGTCC-3’ R: 5 -
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GTATGAGATAGCAAATCGGCTGACGGTGTGGG-3" ; m IL-6 F: 5 —-ACATCCTCGACGGCATCT-3" R: 5 -GCCTCTTTGCTGCTTTCAC-

3" 5 m GAPDH, 5 -GACCCCTTCTTGACCTC-3’ and 5 -GCCATCCACAGTCTTCIG-3" ). PCR &% ¥, A ES ot~
A A71gE s EElstal oE HEvkolt S ARgste] AZhglsto] I 4Bell UERf At

% 4BellA] Bz wheb o], LPSE RAW264.7 thAAZEA INOS, C0X-2, IL-18, TNFa % IL-69 ZdS F7}
Al FEEE BT A

ov], oleld F7h: SFE 1o oste] AHUG. 0T Falel ¥ WP EYT
i EE SR 1 NF-xB ) GFARE JdASE A HAAs,

shghE 19 w7l f5 whE Aot BEE EA WAYUSES 2A-s] f8 NF-xB S dde] gojdts dhuld
of HHES AAYoRE BYUEYPSIAT. RAW 264.7 A AN EZE 3}EE 1 (tulipiferamide A) 30 pM=Z A E&
A %, 0, 5, 15, 30, 60 & &<t 1uM LPS® A Zstlct. olF, 3k xS §alfsto] SDS-PAGER 2]
3kal NC 2o 2 71 )L, JNK1, Phospho-p38, p38 2 ERK (Santa Cruz, CA, USA); IKBa, Phospho-IKBa,
Phospho-IKK a /8, Phospho-ERK, Phospho-JNK, Phospho-p65, p65, % IRAK1 (Cell Signaling Technology,
Beverly, MA, USA); IKKB (Upstate Biotech, Waltham, MA, USA); ¥ B-actin (Sigma-Aldrich, Miamisburg,
OH, USA) o] 1x} FA|E 4TolA 24 A7F &<t FAg F, #EHAS RRP-HFE 2 2 A9 g A4 1
A7 Zob kg, o]F we=2 7ty shet wg ¢lael B2E dAE A9 (WestGlow; Biomax, Inc., Seoul,

Korea)s AR&-3slel A&stal o5 = 5A°] HERAIT

(o]
lr mN

T SANA BE ure; Zo], 3gE 1 (30uM)E IKKa/B, IkBa and reld (p65)9] <S1At3sE E&lo] NF-kB

dAdss AR AAToRA 3FE 19 AT &S YTk, Ao LPSel ¢k MAPKs (ERK, JNK 2
p33)9] QAL SHEHE 10 oste] TS WA ko, sEE 19 oA EF= NF-kB o 5olH<l Zs 5
Rlafgley. B4 Fad P2 AFe 12 MR ASAG A2 KK A2ED AR EL RIKL R ool TS
F2 gomA IKK SIMEtE oAgthE Aoltk. o]= 33FE 1o] LPS F% NF-kB AZARE KK &84S e
ggto gy Adletes AL 4*31?‘5&5} = IKKB 9] o]lxA W] ot IKK QArste 3H3E 1o oJate] AA]3)
oA w o] s3HE 10] IRAKIFY 2 J2ER QAikstasel #AIgle] IKKB o FFollA A= 21& on| gt

d71eh Zo] B dizES EHUT-9 oA 33714 stEES EEsta [KKB e S HAoR s
AT S JAEkE AEE 258 e AR gvbvbel=E AES s, o Eif& A= 5E IKK-NF-
B A% Hd Aol =] v gl AdstE et A5 Ao And & I ERUTFERE E
gt Algt e EYAEE AS o8 4 dSS 9IS,

<AAS 1. ¥ AA>
1.1. BAS Az

ol EHUS-(Liriodendron tulipifera) 3 E= o245 H #2s g gale]= A 200mgs SE

175.9g, AR 180g B 2ol 4t 32¢3 E3elgith. o] E£3tEe] 10% Agtd &Hs HIMA F,
sk 14 wFAE SHAIHT. ol RS AXRATIIL of7]o] AR 160g, B4 50g B AHoFAAL wlv| %
¢S HIFA 92 £ ES AAR WHEST.

2 A

N
|
e
P

LT

1

1.2. FAFAA L] A=

B oam ol EYYUS (Liriodendron tulipifera) &% T o|ZHE £ 3k Egudgfvlo]= A 100mg, 3}t
EF 0.6g 4 of2zmEHA 0.1g8 TH50 SA1AA 100mE HEATH. o] 9SG ol Yar 20TeA 30+
v 7rEste] da AT

<AAd 2. AR SAZY AZ>

Heo] SHUY (Liriodendron tulipifera) %% H+ o225 s Eg|9dgvlo]= A 2g, HIEIT &
B A%k, v A olbAHo]E 70ug, WIEFR E 1.0mg, WEFT! Bl 0.13mg, W]EFY B2 0.15mg, H]ERY] B6 0.5
Bl B12 0.2xg, W]EF C 10mg, H]L¥ 10xg, YAE Aol = 1.7mg, GAF 50ug, HEEA Z4 0.5mg,
, SAEAI1E 1.75mg, AFstoldd 0.82mg, ¥4 mFvls 25.3mg, A|1QJAFEFE 15mg, Al2914bz

Smg, TAZE 90mg, ©APZE 100mg, AIvFTulEF 24.8mgS Aol APOE Az o), §xo wat
G APoRE WIPAA AT 5 Ak, EF, A7 HER 2 uhg EFES 2AHE dor Wy 4

o , &0 AT EAE ARl wet 4V)e] s £Fete] AxT & U

N T

> o E ok
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2.2. AR7EA &7 A=x

2 wgo] E-UUF(Liriodendron tulipifera) %% I
0.1g, ZtEgead 100g, AAF 900g& 410 549 &
o S8R5 A=

<AA 3. sFE9 A=>

2.1, 271242 Ax

I B EAgiols A 1g, T
W 7he ojw, A, WA

oy o] EYuUi(Liriodendron tulipifera) %% L= o223 H |3 &gy dgrlol= A 0.1g, FE
=eF 2.0g, Z=IAAIYF 2.0g, 7FEEARLEYY 0.1 g, JolA-12 Aol H= 0.2g, ZEHIE
80 0.4g, ol 10.0g, EjolghEolrl 0.1g, WA, Ax, 5 AT, AT IFs £t 27024

Az 33T}

2.2, "RIXZE Y A=

B oty o] EUUTF(Liriodendron tulipifera) %% £ o|ZXE R 3t Egyuglale]l= A 0.1g, B9
10.0g, ZT&H|olE 60 1.5g, Jo|A 60 A3y wfxlf 2.0g, SHIEA=FAZHYIE 0.8g, 533 40.0g,

2o 5.0g, FYAH 5.0g, FEAFEYE 3.0g, TEAAZFIZ 3.0g, EF et} 0.2g, WA, A,
g5 gk, AAF AHFE EFstY] rRAA - S AR

k1
[N

1
(g
~

2 77\ HMBC #7s NOESY
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EH3
Cell cytotoxicity
120 5
100
£
=~ 80 1
i:.
= *
lg 60 *
o
= w0
o
20 4
0 T T T T T T
&Y VR R 8 b ALY L LD BRI AN D RH LD PR PN DD
[ ‘\:\v
5
Compound (20uM)
Zr4
i & None  Compound 1
= None Compound 1 2 4 - 2 4 LPS(
3 6 12 3 6 12 LPS(h) iNOS
e = mm INOS
COX-2
- - COX-2
IL-1B
— - - IL-1B
TNFa
- S WS R e oaw me @ [actin

GAPDH
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k1
N2

>

NF-xB

MAPK

_ Nome  Compound 1
5 1530 60 5 15 30 60

—— —
W

LPS (min)
[RAK1

pIKKap
TKKR

IKBa

pp65 (5536)
P65

p'ERK

ERK

prJINK
JNKI

ppds

p38
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Flag-TKKp
p-IKKa/p

IKKp

f-actin
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