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HE. BY U0 A2 S BT R G A E ik T R A R v, ik SREES . Sephadex LH-20 i
froresaide, MR I BTSSR S E T S W S5 1 . SR T MTT 2510 5 k5 %o WA e 52 2 itk e 40 i)
MHEYE, SR MH O EEE 24 MMEEY, 470 %EE N hexadeca-9, 13-diensaeureethylester (1) . taxodione (2)
sinalexin (3) . 5, 7-_"FR-2-H R JEERN (4) . stercurensin (5) . phenylpropanoid (6) . spathulenol (7). ursaldehyde
(8). 1, 3, 5-=#FHu5mEl] (9). morusin hydroperoxide (10) . 3, 4-dihydroxy-benzoicacid (11) . salicifoliol (12) .
murradiol (13) , 62 HEBL A TR (14) . B AR NE (15), 5, 4- T -6- I 2-7-H 2L B (16) |
hydroxyhydrolapacho (17) | iasiodiploclin (18) ., —&-3-/MRALMEE (19), 3'-HEFEARRFZE (20), coniferin (21)
sendanin (22) . petasitolone (23) . methoxylatifolone (24), fb&# 3. 5. 7. 10, 13, 18, 21, 22 XMHMEE Z 6K -
e IC, fHN (82.61£9.72) ~ (152.48+13.81) wmol/L, Hri{bA& M) 18 MMl i v 55 06 2 & Badi A 24 (P>
0.05), it feat1-24 Xy MM AR sl fea¥ 3. 5, 7, 10, 13, 18, 21, 22 HAMRHRATZERIR
b B RSP
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Chemical constituents of Ilex cornuta and their inhibitory activity on human
pharyngeal stratified squamous epithelial cells

CHEN Lu-lu, WANG Jun-jie" , WEI Rui
(Henan Provincial Hospital of Traditional Chinese Medicine, Zhengzhou 450006, China)

ABSTRACT: AIM To study the chemical constituents from Ilex cornuta Lindl. ex Paxt and their inhibitory
activity on human pharyngeal stratified squamous epithelial cells. METHODS  Separation and purification were
performed using silica and Sephadex LH-20, then the structures of obtained compounds were identified by
physicochemical properties and spectral data. The inhibitory activity on pharyngeal stratified squamous epithelial
cells was determined by MTT assay. RESULTS Twenty-four compounds were isolated and identified as hexadeca-
9, 13-diensaeureethylester (1), taxodione (2), sinalexin (3), 5, 7-dihydroxy-2-methyltryptophenone (4),
stercurensin (5), phenylpropanoid (6), spathulenol (7), ursaldehyde (8), 1, 3, 5-trihydroxyhydroperoxide
(9), morusin hydroperoxide (10), 3, 4-dihydroxy-benzoicacid (11), salicifoliol (12), murradiol (13), 6-
hydroxy-dehydroabietic acid ( 14 ), hydroxy-dihydrobovonolide (15), 5, 4’ -dihydroxy-6-methyl-7-methoxy-
flavonoids ( 16 ), hydroxyhydrolapacho ( 17 ), iasiodiploclin ( 18 ), dihydro-3-pleurolactone (19 ), 3’-
methoxyllutein (20), coniferin (21), sendanin (22), petasitolone (23), methoxylatifolone (24). The IC,,
values of compounds 3, 5, 7, 10, 13, 18, 21, 22 against human pharyngeal stratified squamous epithelial cells
were (82.61+9.72) - (152.48+13.81) pmol/L, and the inhibitory activity of compound 18 was similar to that
of alendronate sodium (P>0.05). CONCLUSION Compounds 1-24 are isolated from I. cornuta for the first
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time. Compounds 3, 5, 7, 10, 13, 18, 21, 22 have inhibitory activity against pharyngeal stratified squamous

epithelial cells.
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pharyngeal stratified squamous epithelial cells; inhibitory activity

g i o 4 B R A Y M E lex cornuta
Lindl. ex Paxt. [ MERI57 M J0 8 R
AL S ME 8T CRRRE) . MR
Wk, RPLARE, S, Tz m T
R, AR, MR, UM RS, EEAE
SYNWESS . RINERIE . WS | IRITIRSE . A
H AR, BRI L KOERE, A
i B PRk, PR B TR ek e | ks H
2. WEokRG B MERRIR K . H R MARED S R
TSR, MBI BABIR . pUE ., RIPE
B, FUAR , EFRONLAIN, BT . BEifs . $t
Bt EE R

M e 52 J22 38R iz 40 A 10 R R A 5 157 11 £
PRI, B AR R AR e AR AR
ABGETE A 24y 308 3 42 A e 5 2 IR T e 2
JRLR JERE B IV AR 8 R AR s ) xR
FEOAPERT . AT S0 A0 B A2 i o AT R GE R
syesaife, FEI TS PR I S R BR | e
BRI G HI RO e DS U R S = gl iU f s oS i
B H 2GR0 B, I IR A IR & 5 6 R
PSS
1 ##

Versa PS2000 7 Ji 3% % (f [ JETI 22 ] )
Inova B HEILYRIL (€ E Varian A F]) ; Practum
224-1CN RU5p#7 KAF (F8[E Sartorius 23 F) ) ; TP-
114 AU, 7R ([ Denver 23 1)) ;5 Teflon-1130
RUTERE 25 B AL (3 Teflon 24 7)) . €35
(HSEHEALTARAF); Sephadex LH-20 %%
(Fii#t GE Healthcare 2 7)) o M ME & JZ B4R T Hz 41
ML (BT R S E R A R A ) o mE e
(MTT, E[E MedChemExpress 2\ F]) ; — H FEF AR
(DMSO, ZE[E Amresco AH); PHZEHP (2]
SRR 25 A BRA 7)) o 4 B 8 3R o
Brati,

B G T R SN R 2T, R
P2 2 K255 I B B 2 A0 i B M o AT R A
Wik E Hlex cornuta Lindl. ex Paxt. BTN,

2 REESSH

Bk Ermt 19.2 kg, R 95% S BER 2 2 1K,

486

BRR 24 h, IR BUA R, 152E 1.49 ke, K2
BIRETK, WA, & O m B
AW, PICERET], M85 ANRE .

WO mBERA R T (151.3 ¢) , RAEEARHESY
B, LIRCBE-NER (70 1 30~30 : 70) BREEBEAL,
4 Fr.al-Fr. a8, Fr.a3 (12.4 g) REERFEDES,
DI CBE-ZBR AT (70 : 30~30 : 70) BRI LEM,
1% Fr. a3-1 ~ Fr. a3-9, Fr.a3-2 (293 mg), XA
WCREA S, DAFRC k- R BR (50 = 50) BEM,
LA 1 (22 mg); Fr.a3-3 (167 mg), & E
FEE, LAY 3 (18 mg); Fr.a3-5 (151 mg)
K Sephadex LH-20 435, DAH BEVRMG, 510G
P10 (24 mg), Fr.a5 (14.9 g) R B A
B, UHCkE-ZR Ol (70 < 30~30 = 70) BRJE
Ve, 5 Fr. a5-1~Fr. a5-7, Fr.a5-3 (175 mg) >k
FRERAE T8, DR ChE-LMR LR (50 50) ¥k
i, S5 2 (21 mg); Fr.a5-4 (182 mg) X
J Sephadex LH-20 - UEF'@?@EHEE, LG 4
(20 mg) . Fr.a6 (10.2 g) RIS E], LIFF
Che-ZMRZEE (70 : 30~30 : 70) BEEEVEMNL, 15
Fr. a6-1~Fr. a6-6, Fr.a6-2 (174 mg) >& B AE
S, UACE-CROEE (50 0 50) Wi, 151k
B9 (19 mg); Fr.a6-4 (102 mg) 42 HE
HEFI, L&Y S (24 mg) ,

IR AP LR AR (126.7 g) , RHATEERAE
A, DM BE-INE (60 : 40~10 : 90) H VL
Hj\ﬁ, 15 Fr. B1-Fr. B7, Fr. B2 (13.1 g) K R A
S, UACKE-ZMROBE (60 : 40~10 : 90) #5
JEVEE, 5 Fr. B2-1~Fr. B2-8, Fr. B2-2 (275 mg)
KRR B, AR BE-L R 4 (30 = 70)
Vei, 1545 6 (19 mg); Fr.B2-4 (136 mg)
K Sephadex LH-20 435, AW EEVEMG, 510G
P11 (25 mg); Fr.B2-5 (209 mg) K JHEERA: S
B, A k- OWE (30 2 70) HEmL, SikA
P12 (23 mg), Fr.B4 (16.1 g) FHER A4
B, UACIE-CROHE (60 © 40~10 : 90) HFAEE
YEWE, 78 Fr. B4-1 ~ Fr. B4-6, Fr. B4-2 (168 mg)
KRR B, AR BE-L R 41 (30 = 70)
VEWE, BB 16 (27 mg). 17 (27 mg);
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Fr.B4-4 (181 mg) &R B H4 M, HkaWw 7
(22 mg); Fr.B4-6 (153 mg) KM Sephadex LH-20
e, DIHEEPENG, fSEA 15 (21 mg), Fr.BS
(11.6 g) RHAERAE 28, LA Be-2 R B
(60 : 40~10: 90) HBBEEVEME, 5 Fr. B5-1~Fr. BS-
7, Fr.B5-2 (129 mg) RH&ERKE 7=, DHD
Bi-C TR TR (30 0 70) VEME, L&Y 8 (26
mg); Fr.B5-5 (119 mg) & EELE M, HLE
Y13 (23 mg),

WOTRCPHRFRALIR T (142.6 g) , FRARERAE
ey, URCL-HEE (60 : 40~10 : 90) ¥,
% Fr. C1-Fr. C8, Fr.C2 (13.1 g) R M HER A 4>
B, IR E-HEE (60 : 40~10 : 90) HBREEVEM,
% Fr. C3-1~ Fr. C3-7, Fr.C3-2 (261 mg) %%k
Rt orEs, DA be-HEE (30 2 70) WEME, 194k
AW 14 (23 mg); Fr.C3-3 (127 mg) & M
Sephadex LH-20 735, DIHEEVERL, 151059 24
(21 mg); Fr.C3-4 (183 mg) = JHEEB A /35,
DIRC BE-HEE (30 2 70) e, S1LAH 18 (20
mg) . Fr.C5 (19.2 g) RHEERAE B, LIS C bi-
HEE (60 :40~10 : 90) BAEEVERL, 5 Fr. C5-1~
Fr. C5-7, Fr.C5-3 (195 mg) RHIEERAT 4355, L
Webe-HEE (30 0 70) VEME, #9166 22 (22
mg)., 23 (24 mg); Fr.C5-4 (117 mg) K H
Sephadex LH-20 73 &5, DI BEVERL, 15169 21
(18 mg); Fr.C5-7 (132 mg) &I EEE M, 18
LAY 19 (24 mg) . WU Fr.C7 (13.1 g), KA
RSB, AR Le-TEE (60 © 40~10 : 90) #5
JEVENL, 15 Fr. C7-1~Fr. C7-6, Fr.C7-3 (131 mg)
KRR, IR ke-HE (30 2 70) PEA,
A5 20 (24 mg) ,

3 #HEE

&% 1. B @R ¥, ESI-MS m/z:
331.226 3 [M+Na]*,'"H-NMR (CDCI,, 600 MHz)
8: 5.56 (4H, m, H-9, 12),2.91 (2H, t, J=11.4
Hz, H-11), 2.54 (2H, t, J=11.4 Hz, H-2), 1.93
(2H, m, H-14), 1.57 (2H, m, H-3), 1.26 (4H,
m, H-4, 15), 0.83 (3H, s, H-18);"” C-NMR
(CDCl,, 150 MHz) &; 153.2 (C-1), 27.3 (C-2),
28.1 (C-3), 29.4 (C-4), 30.4 (C-5), 32.5 (C-
6),28.4 (C-7),27.1 (C-8), 128.4 (C-9), 135.1
(C-10), 32.5 (C-11), 126.7 (C-12), 128.4 (C-
13), 30.6 (C-14), 32.2 (C-15), 35.1 (C-16),
23.7 (C-17), 16.8 (C-18), 58.7 (C-1"), 15.7

(C-2") . VBB SR [6] B A —5, #k
Y5 5E A hexadeca-9, 13-diensaeureethylester,

fE& % 2. B @k Y, ESIMS m/z.
337.1354 [ M+Na]*,'"H-NMR ( CDCl,, 600 MHz)
8: 7.13 (1H, s, H-14), 6.35 (1H, s, H-7), 3.17
(1H, m, H-15), 3.05 (1H, m, H-1B), 2.67 (1H,
s, H-5),2.03 (1H, m, H-la), 1.93 (1H, m, H-
2B), 1.72 (1H, m, H-2a), 1.38 (1H, m, H-3B),
1.31 (6H, s, H-19, 20), 1.19 (1H, m, H-3a),
1.07 (3H, d, J=5.6 Hz, H-19), 1.05 (3H, d, J=
11.4 Hz, H-16), 0.97 (3H, d, J=5.6 Hz, H-17),
0.91 (3H, s, H-18);"”C-NMR (CDCl,, 150 MHz)
8: 37.2 (C-1), 20.3 (C-2), 41.7 (C-3), 34.5
(C-4), 63.1 (C-5), 173.5 (C-6), 129.4 (C-7),
138.4 (C-8), 122.6 (C-9), 43.1 (C-10), 145.2
(C-11), 179.2 (C-12), 143.2 (C-13), 135.2 (C-
14), 28.6 (C-15), 23.5 (C-16), 22.8 (C-17),
34.1 (C-18), 23.6 (C-19), 22.4 (C-20), DI %
5 scmk [6] i A -, BEEN
taxodione

L&Y 3. Bk A, ESI-MS m/z; 227.081 6
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 8.53
(1H, s, H-1'), 7.82 (1H, m, H-4), 7.61 (1H,
m, H-7), 7.52 (1H, m, H-6), 7.35 (1H, m, H-
5), 4.08 (3H, s, 1-OCH,) ;"C-NMR (CDCI,, 150
MHz) 6: 136.8 (C-1), 147.3 (C-2), 125.1 (C-
3), 115.9 (C-4), 105.9 (C-5), 125.7 (C-6),
107.2 (C-7), 57.5 (1-OCH,), LA I %¥s 5 Sk
[7] MGEFEAR—F, SHEE N sinalexin,

k& 4. EGEN, ESI-MS m/z: 215.214 9
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 6.46
(1H, d, J=5.6 Hz, H-8), 6.23 (1H, d, J=5.6
Hz, H-6), 5.78 (1H, s, H-3), 2.45 (3H, s, 2-
CH,) ;" C-NMR (CDCl,, 150 MHz) &: 137.9 (C-
1), 171.5 (C-2), 112.6 (C-3), 172.5 (C-4),
162.6 (C-5), 99.7 (C-6), 165.4 (C-7), 95.3 (C-
8), 157.6 (C-9), 104.6 (C-10), 21.6 (2-CH,),
P EEs 5wk [8] fiERA—F, MEERNS,
7- RS- 2-H L

& 5. EOKAR, ESI-MS m/z; 307.302 8
[M+Na]",'"H-NMR (CDCl,, 600 MHz) &: 7.85
(2H, d, J=5.6 Hz, H-2, 6), 7.63 (3H, m, H-3,
4,5),3.41 (3H, s, 6/-OCH,), 2.26 (3H, s, 3'-
CH,) ;" C-NMR (CDCl,, 150 MHz) &: 129.3 (C-
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1), 129.1 (C-2), 131.5 (C-3), 126.8 (C-4),
131.5 (C-5), 129.1 (C-6), 105.2 (C-1"), 143.6
(C-2"), 104.6 (C-3"), 157.9 (C-4'), 92.7 (C-
5'), 154.9 (C-6"), 9.8 (3'-CH,), 55.7 (6'-
OCH;) . VA BHUE 530k [8] ol kA —2, i
Ws SE N stercurensin,

&9 6. HAMPIRY), ESI-MS m/z; 221.071
6 [M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.26
(2H, d, J=11.4 Hz, H-2', 6'), 7.03 (2H, d, J=
11.4 Hz, H-3', 5'), 4.62 (1H, d, J=11.4 Hz, H-
1), 3.91 (3H, s, 4’-OCH,, 3.53 (1H, m, H-2),
3.52 (1H, m, H-3B), 3.28 (1H, m, H-3a);" C-
NMR (CDCl,, 150 MHz) 6: 74.6 (C-1), 78.5 (C-
2), 65.9 (C-3), 134.6 (C-1'), 130.5 (C-2"), 115.2
(C-3"), 153.6 (C-4'), 115.2 (C-5), 130.5 (C-6') ,
54.8 (4'-OCH,) ., VLR S3CHk [9] HiBHEA—
L, BERE N phenylpropanoid

&% 7. B @R Y, ESI-MS m/z:
243.127 3 [ M+Na]",'"H-NMR ( CDCl,, 600 MHz)
5. 4.82 (2H, d, J=11.4 Hz, H-15), 2.52 (1H,
dd, J=11.4,5.6 Hz, H-1), 2.41 (1H, m, H-9a) ,
1.93 (1H, m, H-9B), 1.87 (1H, m, H-3a), 1.72
(1H, m, H-38), 1.65 (1H, m, H-5), 1.57 (1H,
m, H-2a), 1.42 (1H, m, H-8a), 1.39 (1H, m,
H-28), 1.28 (1H, m, H-8), 1.21 (3H, s, H-
14), 0.98 (3H, s, H-13), 0.95 (3H, s, H-12),
0.81 (1H, m, H-7), 0.53 (1H, dd, J=11.4, 5.6
Hz, H-6) ;" C-NMR (CDCl,, 150 MHz) &: 52.1
(C-1), 25.9 (C-2), 42.6 (C-3), 82.9 (C-4),
55.7 (C-5), 29.5 (C-6), 28.1 (C-7), 25.2 (C-
8), 40.2 (C-9), 152.1 (C-10), 127.6 (C-11),
21.6 (C-12), 17.5 (C-13), 25.8 (C-14), 107.5
(C-15), DL B%ds 5 3CHk [10] #E A —3,
T 7€ A spathulenol .

L&Y 8. kA, ESI-MS m/z; 482.2159
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 6.17
(1H, d, J=5.6 Hz, H-28), 5.42 (1H, t, J=11.4
Hz, H-12), 3.16 (1H, dd, J=11.4, 5.6 Hz, H-
3), 1.26 (3H, s, H-27), 1.03 (3H, s, H-23),
0.85 (3H, d, J=11.4 Hz, H-30), 0.81 (3H, s,
H-26), 0.74 (3H, d, J=5.6 Hz, H-29), 0.69
(3H, s, H-25), 0.66 (3H, s, H-24), 0.63 (1H,
dd, J=11.4, 5.6 Hz, H-5) ;" C-NMR (CDCl,, 150
MHz) 8: 36.8 (C-1), 29.6 (C-2), 81.3 (C-3),
488

39.2 (C-4), 56.3 (C-5), 19.7 (C-6), 34.2 (C-
7), 39.2 (C-8), 48.6 (C-9), 35.1 (C-10), 22.8
(C-11), 125.9 (C-12), 142.9 (C-13), 43.1 (C-
14),28.1 (C-15), 27.4 (C-16), 51.7 (C-17),
53.8 (C-18), 40.6 (C-19), 40.1 (C-20), 31.3
(C-21), 32.6 (C-22), 30.2 (C-23), 19.2 (C-
24),16.1 (C-25), 18.1 (C-26), 24.9 (C-27),
175.3 (C-28), 17.2 (C-29), 22.5 (C-30), UL I~
s 5 cmk [ 1] i AR %, WEEh
ursaldehyde,

L&YW 9. EEOKA, ESI-MS m/z: 267.043 6
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) §: 12.74
(1H, s, 1-OH), 10.73 (1H, s, 3-OH), 9. 81 (1H,
s, 5-OH), 7.46 (1H, dd, J=11.4, 5.6 Hz, H-8),
7.24 (1H, dd, J=11.4, 5.6 Hz, H-6), 7.03 (1H,
t, J=7.8 Hz, H-7), 6.53 (1H, d, J=5.6 Hz, H-
4), 6.17 (1H, d, J=5.6 Hz, H-2);"” C-NMR
(CDCl,, 150 MHz) &: 153.8 (C-1), 97.5 (C-2),
143.8 (C-3), 95.7 (C-4), 137.2 (C-5), 113.5
(C-6), 125.8 (C-7), 113.8 (C-8), 173.8 (C-9),
DL EER 500k [12] iEEA -3, e
1, 3, 5- =R 5EnG i

&P 10, FEOk K, ESI-MS m/z: 475.137 6
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.91
(1H, d, J=11.4 Hz, H-6'), 6.83 (1H, d, J=5.6
Hz, H-1"), 6.53 (1H, dd, J=11.4, 5.6 Hz, H-
5'), 6.43 (1H, d, J=11.4 Hz, H-3"), 6.08 (1H,
s, H-6), 5.71 (1H, d, J=5.6 Hz, H-2"), 4.27
(IH, d, J=11.4 Hz, H-2"), 2.43 (1H, d, J=
11.4, 5.6 Hz, H-1"B), 1.63 (6H, s, H-4", 5"),
1.42 (3H, s, H-5"), 1.24 (3H, s, H-4");"C-
NMR (CDCl,, 150 MHz) &: 128.3 (C-1), 163.8
(C-2), 116.5 (C-3), 175.6 (C-4), 163.8 (C-5),
97.6 (C-6), 153.6 (C-7), 97.6 (C-8), 115.1 (C-
1), 118.6 (C-2"), 113.5 (C-3"), 151.9 (C-4"),
113.4 (C-5'), 127.6 (C-6'), 116.1 (C-1"), 129. 1
(C-2"), 80.3 (C-3"), 29.1 (C-4"), 29.7 (C-5"),
27.1 (C-1"), 87.1 (C-2"), 86.5 (C-3"), 23.2
(C-4"), 21.4 (C-5"), VI EXIES Sk [13] )
EHA—F, %% A morusin hydroperoxide

&Y 11, FEGE, ESI-MS m/z: 177.142 9
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.34
(IH, d, J=5.6 Hz, H-2), 7.09 (1H, dd, J=
11.4, 5.6 Hz, H-6), 7.02 (1H, d, J=5.6 Hz, H-
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5);”C-NMR (CDCl,, 150 MHz) &: 124.9 (C-1),
115.1 (C-2), 140.3 (C-3), 145.1 (C-4), 113.7
(C-5), 122.8 (C-6), 156.5 (C-7). VI F%di 5
ik [13] ?&lﬁ%zﬁﬁﬁl, W E R 3, 4-dihydroxy-
benzoicacid

e 12, EEOKAK, ESI-MS m/z: 177.104 6
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.03
(1H, d, J=5.6 Hz, H-2), 6.92 (1H, dd, J=
11.4, 5.6 Hz, H-6), 6.81 (1H, d, J=11.4 Hz, H-
5),4.72 (1H, d, J=11.4 Hz, H-7), 4.63 (1H,
dd, J=11.4, 5.6 Hz, H-9a), 4.42 (1H, dd, J=
11.4, 5.6 Hz, H9B), 4.21 (1H, m, H-3'a),
3.97 (1H, m, H-3'B), 3.62 (3H, s, 3-OCH,),
3.47 (1H, «d, J=11.4, 5.6 Hz, H-2"), 3.03 (1H,
m, H-8);"” C-NMR (CDCl,, 150 MHz) &; 134.1
(C-1), 103.5 (C-2), 151.8 (C-3), 146.3 (C-4),
115.1 (C-5), 116.3 (C-6), 86.2 (C-7), 50.3 (C-
8),72.3(C-9), 180.2 (C-1"), 45.9 (C-2"), 68.6
(C-3'), 55.7 (3-0CH;) , VA F%dE 530k [14]
fIEFEA 2L, B N salicifoliol,

AW 13, F@ES, ESI-MS m/z: 357.013 9
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.73
(1H, d, J=5.6 Hz, H-5), 7.51 (1H, s, H-4),
7.35 (1H, d, J=11.4 Hz, H-8), 7.26 (1H, t, J=
11.4 Hz, H-7), 7.15 (1H, t, J=5.6 Hz, H-6),
7.08 (2H, d, J=5.6 Hz, H-4',8"), 6.93 (1H, s,
H-2), 6.62 (2H, s, J=5.6 Hz, H-5", 7'), 4.02
(3H, s, 1-OCH,), 3.81 (2H, t, J=5.6 Hz, H-
1');”C-NMR (CDCI,, 150 MHz) §: 143.1 (C-1),
107.5 (C-2), 128.3 (C-3), 113.1 (C-4), 119.2
(C-5), 120.3 (C-6), 126.1 (C-7), 108.6 (C-8),
130.6 (C-9), 70.6 (C-1'), 34.1 (C-2"), 132.6
(C-3"), 128.6 (C-4"), 113.7 (C-5"), 153.7 (C-
6'), 114.9 (C-7"), 127.8 (C-8'), 55.9 (6'-
OCH,) . DA L%u#ls 50k [15] il s A —3,
WK 5E S murradiol .

E&Y14. HEOKA, ESI-MS m/z: 339.142 6
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 7.35
(1H, d, J=11.4 Hz, H-14), 7.23 (1H, d, J=5.6
Hz, H-11), 7.06 (1H, d, J=5.6 Hz, H-12), 4. 86
(1H, dd, J=11.4, 5.6 Hz, H-6), 2.71 (1H, d,
J=11.4 Hz, H-5), 2.26 (1H, m, H-1B), 2.21
(1H, m, H-7B), 2.17 (1H, m, H-2B), 2.04
(1H, m, H-3B), 1.84 (1H, m, H-2a), 1.63 (1H,

d, J=5.6 Hz, H-3a), 1.45 (1H, d, J=11.4 Hgz,
H-7a), 1.26 (6H, s, H-16, 17), 1.17 (1H, m,
H-la), 1.13 (1H, m, H-15), 1.08 (3H, s, H-
19), 0.82 (3H, s, H-20) ;" C-NMR (CDCI,, 150
MHz) 6. 38.7 (C-1), 79.8 (C-2), 96.7 (C-3),
42.1 (C-4), 49.7 (C-5), 72.4 (C-6), 33.5 (C-
7), 137.3 (C-8), 143.8 (C-9), 40.3 (C-10),
125.3 (C-11), 126.1 (C-12), 144.6 (C-13),
125.7 (C-14), 34.1 (C-15), 23.6 (C-16), 25.1
(C-17), 172.6 (C-18), 15.1 (C-19), 24.2 (C-
20), VAR S SCHk [16] Rl EA—2, #H%
FE N 6-FR I A .

k&% 15, & @ R Y, ESI-MS m/z.
221.120 5 [M+Na]*,"H-NMR ( CDCI,, 600 MHz)
8: 2.13 (1H, m, H-6a), 2.09 (3H, s, 11-CH,),
1.85 (1H, m, H-6B), 1.74 (3H, s, 12-CH,),
1.34 (1H, m, H-7a), 1.27 (4H, d, J=5.6 Hz, H-
8,9),1.08 (1H, m, H-7B), 0.91 (3H, t, J=5.6
Hz, 10-CH,);"” C-NMR ( CDCl,, 150 MHz) §&:
121.6 (C-1), 153.1 (C-2), 125.7 (C-3), 160.2
(C-4), 107.2 (C-5), 37.1 (C-6), 32.5 (C-7),
24.1(C-8),23.2 (C9), 15.3 (C-10), 11.3 (C-
11), 9.2 (C-12), VLB 53CHk [17] B3
A—F, MU R TSR,

ke 16, EEOK A, ESI-MS m/z; 323.316 9
[M+Na]*,"H-NMR (CDCl,, 600 MHz) &. 11.58
(1H, s, 5-OH), 7.53 (2H, d, J=5.6 Hz, H-2',
6'),6.91 (2H, d, J=5.6 Hz, H-3', 5'), 5.95
(1H, s, H-8), 5.27 (1H, dd, J=11.4, 5.6 Hz,
H-2), 3.92 (3H, s, 7-OCH,), 3.06 (1H, dd, J=
11.4, 5.6 Hz, H-3a), 2.82 (1H, dd, J=11.4, 5.6
Hz, H-38), 1.73 (3H, s, 6-CH,); "“C-NMR
(CDCl,, 150 MHz) &; 91.2 (C-1), 81.6 (C-2),
45.1 (C-3), 195.8 (C-4), 157.1 (C-5), 104.6
(C-6), 166.1 (C-7), 87.3 (C-8), 153.6 (C-9),
103.1 (C-10), 127.1 (C-1"), 124.6 (C-2"),
116.1 (C-3"), 154.3 (C-4"), 116.1 (C-5"), 8.1
(6-CH,) , 55.3 (7-OCH,) , LA L% 3CHk [18]
B FA 8, BUEEE NS, 4- T -6-H -7
AR

&Y 17, FEOK K, ESI-MS m/z: 283.075 1
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) §: 8.06
(1H, dd, J=11.4, 5.6 Hz, H-5), 7.95 (1H, dd,
J=11.4,5.6 Hz, H-8), 7.82 (1H, td, J=11.4,
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5.6 Hz, H-6), 7.73 (1H, td, J=11.4, 5.6 Hz, H-
7),2.94 (2H, t, J=11.4 Hz, H-11), 1.84 (2H,
t, J=11.4 Hz, H-12), 1.52 (6H, s, 14, 15-
CH,) ;" C-NMR (CDCl,, 150 MHz) &: 163.8 (C-
1), 141.6 (C-2), 113.5 (C-3), 172.6 (C-4),
112.6 (C-5), 132.6 (C-6), 121.6 (C-7), 119.4
(C-8), 114.6 (C-9), 121.6 (C-10), 19.1 (C-
11), 40.7 (C-12), 69.3 (C-13), 30.5 (C-14),
30.5 (C-15), PAEEHs 5 3Cmk [19] fiEHEA—
L, WA A hydroxyhydrolapachol .

k& W 18, ¥ @l R ¥, ESI-MS m/z:
315.103 1 [M+Na]*,"H-NMR ( CDCI,, 600 MHz)
8. 6.42 (1H, d, J=5.6 Hz, H-11), 5.71 (1H, d,
J=5.6 Hz, H-13), 5.36 (1H, m, H-2), 3.84
(3H, s, H-17), 1.54 (3H, d, J=11.4 Hz, H-
16) ;" C-NMR (CDCI,, 150 MHz) §: 152.6 (C-1),
73.1 (C-2), 33.6 (C-3), 20.3 (C-4), 27.1 (C-
5),25.9 (C-6), 27.1 (C-7), 31.6 (C-8), 32.4
(C-9), 141.5 (C-10), 107.2 (C-11), 156.4 (C-
12), 96.2 (C-13), 154.1 (C-14), 118.1 (C-15),
20.3 (C-16), 56.1 (C-17). VI F % ¥ 5 3CHk
[20] HREFA—F, H¥EE N iasiodiploclin,

&% 19. A @R Y, ESI-MS m/z:
223.216 4 [M+Na]*,'"H-NMR (CDCl,, 600 MHz)
8: 4.51 (1H, dd, J=11.4, 5.6 Hz, H-7a), 3.42
(1H, d, J=5.6 Hz, H-7), 2.53 (1H, m, H-3a),
2.27 (1H, m, H-3), 1.76 (1H, m, H-5a), 1.53
(1H, m, H-4a), 1.49 (1H, m, H-5B), 1.31 (1H,
m, H-48), 1.28 (3H, s, H-8), 1.19 (3H, d, J=
5.6 Hz, H-9);"” C-NMR ( CDCl,, 150 MHz) §&:
121.7 (C-1), 163.5 (C-2), 37.1 (C-3), 20.4 (C-
4),32.9 (C-5), 71.8 (C-6), 83.1 (C-7), 27.6
(C-8), 16.1 (C-9), Lk a5 3CHk [21] A
FEA—F, MO R -3 MR TR

1b&9 20, FEOKAK, ESI-MS m/z; 223.217 3
[M+Na]*,'H-NMR (CDCl,, 600 MHz) §: 11.73
(1H, s, 5-OH), 9.75 (1H, s, 7-OH), 9. 16 (1H,
s, 4’-OH), 7.43 (1H, s, H-2"),7.21 (1H, d, J=
11.4 Hz, H-6'), 7.02 (1H, d, J=11.4 Hz, H-5"),
6.85 (1H, s, H-8), 6.43 (1H, s, H-6), 6.07
(1H, s, H-3), 3.72 (3H, s, 3'-OCH,) ;" C-NMR
(CDCl,, 150 MHz) &: 118.2 (C-1), 165.6 (C-2),
104.1 (C-3), 171.6 (C-4), 156.4 (C-5), 100.2
(C-6), 163.1 (C-7), 96.1 (C-8), 158.3 (C-9),
490

103.1 (C-10), 120.3 (C-1"), 108.2 (C-2"), 57.3
(3'-0CH,) . DA %l 5 3Cmk [22] il FeA —
H, BN 3 -HESARRRE,

fb&921. IR, ESI-MS m/z: 365.130 1
[M+Na]*",'"H-NMR (CDCl,, 600 MHz) &: 6.98
(1H, d, J=5.6 Hz, H-2), 6.92 (1H, d, J=5.6
Hz, H-5), 6.81 (1H, dd, J=11.4, 5.6 Hz, H-6) ,
6.37 (1H, d, J=5.6 Hz, H-7), 6.04 (1H, m, H-
8), 4.35 (1H, d, J=11.4 Hz, H-9), 4.08 (1H,
d, J=11.4 Hz, H-1'), 3.91~3.48 (6H, m, H-2'~
6');"”C-NMR (CDCl,, 150 MHz) §: 127.3 (C-1),
106.2 (C-2), 143.9 (C-3), 142.6 (C-4), 117.1
(C-5), 113.5 (C-6), 128.3 (C-7), 127.1 (C-8),
64.1 (C-9), 101.3 (C-1"), 74.8 (C-2"), 78.1 (C-
3'),70.6 (C-4"),79.5 (C-5"), 63.1 (C-6"), LA
AR S SCHk (23] B AR —-E, BEE N
coniferin

&M 22, HEEIAR, ESI-MS m/z: 639.119 2
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &: 7.51
(1H, s, H-23), 7.17 (1H, s, H-21), 6.09 (1H,
s, H-22),5.68 (1H, s, H-29), 5.31 (1H, d, J=
5.6 Hz, H-3), 5.03 (1H, s, H-12), 4.73 (1H, s,
H-9), 4.28 (1H, d, J=5.6 Hz, H-19a), 4.34
(1H, m, H-1), 4.12 (1H, d, J=5.6 Hz, H-19B)
3.85 (1H, s, H-15), 3.71 (1H, s, H-7), 2.93
(2H, dt, J=11.4, 5.6 Hz, H-2), 2.71 (1H, dd,
J=11.4, 5.6 Hz, H-17), 2.69 (1H, d, J=11.4,
5.6 Hz, H-5), 2.43 (2H, m, H-6), 2.30 (2H, m,
H-16), 2.09 (3H, s, 3-OCOCH,), 2.03 (3H, s,
12-0COCH,), 1.83 (3H, s, 29-OCOCH,), 1.29
(3H, s, 18-CH;), 1.06 (3H, s, 30-CH;), 0.91
(3H, s, 28-CH,);"”C-NMR (CDCl,, 150 MHz) &
73.6 (C-1), 36.1 (C-2), 74.1 (C-3), 40.7 (C-
4),31.2 (C-5), 26.5 (C-6), 68.6 (C-7), 41.9
(C-8), 50.3 (C-9), 42.6 (C-10), 182.6 (C-11),
79.5 (C-12), 46.1 (C-13), 74.1 (C-14), 59.1
(C-15), 34.2 (C-16), 39.1 (C-17), 22.3 (C-
18), 63.2 (C-19), 120.6 (C-20), 142.1 (C-21),
106.9 ( C-22), 141.5 (C-23), 151.6 ( 3-
OCOCH, ), 153.2 ( 12-OCOCH, ), 152.9 ( 29-
OCOCH,) . DA F## 5 3CHR [24] iRiBHA—2,
1Y% 5E N sendanin

k&% 23 A @l R Y, ESIMS m/z:
259.153 1 [ M+Na]",'"H-NMR ( CDCl,, 600 MHz)
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5: 6.68 (1H, s, H-6), 3.51 (1H, s, 11-OH),
2.69 (1H, dd, J=11.4, 5.6 Hz, H9a), 2.13
(1H, dd, J=11.4, 5.6 Hz, H-98), 2.04 (1H, m,
H-10), 1.61 (1H, m, H-4), 1.22 (6H, s, H-12,
13), 1.18~1.03 (6H, m, H-1, 2, 3), 0.95 (3H,
s, H-15), 0.73 (3H, d, J=5.6 Hz, H-14);"C-
NMR (CDCl,, 150 MHz) 6: 21.4 (C-1), 26.8 (C-
2),29.8 (C-3), 36.1 (C-4), 40.3 (C-5), 137.2
(C-6), 126.8 (C-7), 118.5 (C-8), 43.5 (C-9),
42.5 (C-10), 72.4 (C-11), 28.3 (C-12), 27.1
(C-13), 17.5 (C-14), 20.6 (C-15), VL F%c¥s
53k [25] il A — B, WKk En
petasitolone,,

L&Y 24, FEERAR, ESI-MS m/z: 261.124 3
[M+Na]*.,'H-NMR (CDCl,, 600 MHz) &: 6.75
(1H, s, H-6), 5.82 (2H, s, H-2), 4.02 (3H, s,
4-0CH,), 3.72 (3H, s, 7-OCH,), 3.02 (2H, q,
J=5.6 Hz, H-2'), 1.09 (3H, t, J=7.2 Hz, H-
3');”C-NMR (CDCl,, 150 MHz) &§: 126.8 (C-1),
98.5 (C-2), 141.8 (C-3), 136.2 (C-4), 124.7
(C-5), 109.1 (C-6), 143.2 (C-7), 197.3 (C-1"),
37.1 (C-2"), 10.2 (C-3"), 58.1 (4-OCH,), 58.4
(7-0CH,) . DL - %dE 5 3CHk [26] i A —
L, WUERE A methoxylatifolone
4 MRS B8R A H iE R R

SR F MTT 357 I M 45 i o 24 A Ak A 4 5t
NI A2 J2 R 1 7 20 e (e AR S MM 16 4, AV 22
BRI HPEZS , %R 2x10° CFU/mL 19 AR
WS IR | K A ML 4220 T 96 FLAR, 43 ATImACK
[FR BRI A9 . P8 % 0, 4L 100 pL, B
PEXFHRZIINA 100 pl -2k RS R B 258, B H
48 h )5, BALABIINA 15 pl By MTT 5k, 4ks:
WEE 24 h, AEFLAHIIMA 100 wL 1 DMSO ¥,
£ 490 nm B KANMEW IR (A), HHREIHIE,
NN = (Agpn—Appan) /Agamo

M1, ka3, 5.7, 10, 13, 18,
21, 22 HATARTR)RE B2 i N A O 52 )2 SR 1 B 44
MdlEEE, Hor, LAY 18 X E & 2 sk
FARMIAY 1C, N (82.61£9.72) pmol/L, 574%
HEAHIAY (81.2429.03) pmol/L LA, ZRTE
TR (P>0.05) , HABLG YA BN B0
NI e 52 22 8 IR 1 K 4 B 400 ) 35 PR (1€, > 200
pmol/L) o

x1 FUSHN AWM S ESHIK_E 5485 a0 &5 M

(xxs, n=3)

Tab.1 Inhibitory activity of each compound on human
pharyngeal stratified squamous epithelial cells
(xxs, n=3)

& IC50/ (pmol -L7")

1 _

2 _

3 134.26+12.51*
4 _

5 109.25+11.07 "
6 J—

7 152.48+13.81 "
8 J—

9 N

10 113.59+12.05 "
11 —

12 —

13 104.28+11.06 "
14 —

15 —

16 —

17 —

18 82.61+9.72
19 —

20 —

21 137.59+12.48"
22 118.24+11.75"
23 —

[N 81.24+9. 03

F. STREAH, * P<0.05, —FIR 1C5,>200 pmol/L,
5 g

MR EL g ey, I R, AR
HNFFHAE R, RO RIS . AT A
Hh B SE 24 MEEY), EERN W3 A
(fka® 2, 14, 15), f5EiE 3 > (k& s, 7.
13), #liZk2 4 (ka6 20), KKK 2
N (eEW 6. 21) 5, B0 E R MY m gk
5, Hofb &Y 18 X SSE 21 ffd () 1 il 15 1 5 BH
PG E PP Y . AU EIR S T
By, WA T LER 2 B, AT oA Y
TERR AR —E 2%

SE 3k
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