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Chemical Constituents of Pinellia ternata( Thunb. ) Breit

GUO Haonan™", LI Huahua™", JIANG Miaomiao™", MI Zhuoxin®", ZHENG Qi*", ZHANG Peng""" (a. State Key

Laboratory of Component-based Chinese Medicine ;b. Tianjin Key Laboratory of Chemisiry and Analysis of Traditional Chinese Medicine,
Research Institute of Traditional Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China)

ABSTRACT: OBJECTIVE To study the chemical constituents of Pinellia ternata( Thunb). Breit. . METHODS The 60% etha-
nol extract of Pinellia ternata( Thunb). Breit. was isolated and purified by silica, MCI, ODS and preparative HPLC, and the struc-
tures of obtained compounds were identified by physico-chemical properties and MS NMR data. RESULTS The compound are
kaempferol-3-0-B-D-rutinoside (1) , inosine(2) , lactariolide I1(3), (2E,4E,1'S,2'R,4'S,6'R) -dihydrophaseic acid(4) , tryptophan
(5), 1-oleoyl-3-0-B-D-galactopyranosyl-sn-glycerol (6 ), 6’-O-linoleylsucrose (7), 6'-O-palmitoylsucrose (8 ), gingerglycolipid C
(9), (25)-1-0-6'-0-( a-D-galactopyranosyl ) -8-D-galactopyranosyl-3-O-palmitoyl glyceride(10), 1-O-hexadecanoyl-3-0-B-D-galato-
pyranosylglycerol (11) , tianshic acid(12), 4-(2-hydroxyethyl) phenol (13), phenylpropionic acid (14 ), 3-phenyllactic acid (15),
trans-cinnamic acid(16). CONCLUSION Compound 1, 2, 3, 4, 6 —13, 15 - 16 are firstly isolated from the genus Pinellia.

KEY WORDS:: Pinellia ternata( Thunb). Breit; extraction; separation; structure identification; tianshic acid
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RIMER (12) (4-(2-F2 2 3%) KM (13) (KN &R
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5,14 5h, 1Ak 14 LG W o8 B WM E &+ 5
BIRERE

1 UFE5##H

Bruker AM 600 MHz B %% H: 93 /% (1% [F Bruk-
er 2] ) 5 i BN (835 - B 1 BF- K AT IR [R] 535X
LC-MS-IT-TOF ( H A 822 R ) 5 il 2 78 i A W AR 12
WL CH AR AT 5 X4 TR 0 A (it
AR ) o WZ RN (ST )
D101 RALB g (R AL G T A FR A H] ) 5 Sephadex
LH-20( #ij + GE Healthcare 2 @) ; MCI JZ # 3 8l
(HAYMC 24 w]) s s S R 384t ; AR
15 DMSO-d,, (75 &5 [ I RHA IRA D) o

S A 2 WA o HE I EOARA BR 2 w5k
RIBTSE R4 K R F E [ Pinellia ternata
(Thunb). Breit, ] 1 T4 e 25 R A (A7 £ K
BE2y R R ZGESERE

2 REESE
5 (10 kg) ¥ 5 43 0 AR TR 23 % 60% %
P A U PR SR W A5 29005 0 F Je R vk 4
it D101 KA AR 2B 15 ZAFR 734K 30% £ ik
Jii# (13. 8 g) FUARF 40 70% LBES R (26 ¢) o
AT 21 30% L FEVER (13.8 ¢) FHIEAH
i A 8 % A7 o e, DL AW - R G
(20:1 ~3: 1) BREEVEML, 1531 6 U4 (Fr. 1-Fr.6) .
Fr. 1(693 mg) 28 MCI A1 (53531770 2, LA BE-/K &
BRpEEVEIRL, 75 20 43 Fr. 1. 1(28 mg) Ji5 28 1l £ Y
HPLC( ZJif§-7K 10:90) il 515 21k 54 14 (2 mg) .
Fr. 2(217 mg) % Sephadex LH-20 ¥ A% (63 4lifk
BN Fr. 2. 1(43 mg) J5 £ il % 8 HPLC ( H -
K32:68) il s 2L 5 4 (2.2 mg), Fr.3
(365 mg) 28 MCI #4135 #4750 25, L BE-K R GE
o BE VL, 45 B3 43 Fr. 3.1 (44 mg) J5 284l %5 Y
HPLC ( L Jif-7K 18: 82) il %15 B4k &4 15 (10. 4
mg) , Fr.4(287 mg) % Sephadex LH-20 %A (4,33%
44T F o) Fr. 4. 1(29 mg) 5 284 #5284 HPLC (H
fig-/K 17:83) il &85 2(2.1 mg), Fr.5
(287 mg) £ Sephadex LH-20 % AT (4335 4l 1675 2
WA Fr. 5. 1(42 mg) J5 £l £ 1 HPLC ( H -7k 12
88) il $ 153 24L& 13(6. 4 mg) . Fr. 6(621 mg) £
Sephadex LH-20 #¢ it #: €2 i 46 {15 2 i 43 Fr. 6. 1
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(192 mg) J5 2% ) HPLC( ZJE-7K 15:75) il %15
FMEEY 5(5.4 mg)

IARFRIT L 70% 2 BE VI (26 g) R IE AH A
AR TSI T, DL S - R I R 58 (200 1 ~
S ) BEEEVRE, 155 6 N3 (Fr.7-Fr. 12), Fr.7
(1.48 g) £ Sephadex LH-20 &+ . MCI A 2,335 i
15538 AR EN S Fr. 7. 1(371 mg) |, [A]f Fr. 7 A4
353 B8 J5 281l 25 78 HPLC (L JiE-7K 36: 64 ) il £ 15
FMLEY 16 (7 mg) ., Fr.7.1(371 mg) £ Sephadex
LH-20 BERA: i aifb 15 2055 Fr. 7. 1. 1(217 mg)
J& 2l £ B HPLC( ZJi-7K 65:35) il s 13 2L 54
3(6 mg), Fr.8(654 mg) % MCI {03517 5355,
FFENG Sy Fr. 8. 1(181 mg) J5 22 &8 HPLC ( H -
7K 63:37) il &% 2L 5 12 (95 mg)., Fr.9
(739 mg) £ Sephadex LH-20 % AT (435 41615 2|
Fisr Fr. 9.1(256 mg) 5 £l 45 % HPLC ( ZfE-/K
67:33) il & 15 24 G4 6 (5.6 mg) FALAE Y 11
(13.9 mg) . Fr.10(506 mg) £ MCI A1 {43 47
B A3 2 2 Fr 101 (200 mg) Ji5 28 i 4 24 HPLC
( ZM-7K 63:37) il #5153 24 54 7 (3. 6 mg) FfbA
Py 8(4 mg) . Fr. 11(391 mg) 28 MCI (435 317
B ARENR AN Fro 11.1(71 mg) J5 21 4 % HPLC
(CHE-K 55:45) il & A 2L A5 1 (4.5 mg),
Fr. 12(506 mg) 28 MCI #5335 47 43 85, 15 5 3 43
Fr.12.1(123 mg) J5 21 4 % HPLC ( Z i5-/K 55:
45) il #1325 9 (6 mg) FIfL54) 10(24 mg) .

3 #MEEE

AW 1A AR (HE) ,m. p. 170 ~172 C,
ESI-MS m/z: 593.162 4[ M - H] ~.' H-NMR ( 600
MHz, DMSO-d,)8:12.56(1H, s, H-5),6.20( 1H,
d,J=2.0 Hz,H-6) ,6.41(1H,d,J =2.0 Hz,H=8),
6.88(2H, m,H-3",5"),7.99(2H, m,H2",6"),5.31
(1H,d,J =7.5 Hz,H-1")4.38 (1H,s, H-1"),0.99
(3H,d,J =6.2 Hz,H-6") ., C-NMR ( 150 MHz, DM-
SO-d,),8:156.5(C2),133.2(C-3),177.3(C4),
161.2(C-5),98.8(C-6),164.4(C-7),93.8(C-8),
156.8(C-9),103.9(C-10),120.9(C-1"),130. 8 ( C-
2'),115.1 (C-3"),159.9 (C4'), 115.1 (C-5"),
130.8(C-6"),101.4 (C-1"),75.7 (C-2"),76.4 ( C-
3"),69.9 (C4"),74.2 (C-5"),66.9 (C-6"), 100. 8
(C-1"),70.3 (C2"),70.6 (C-3"),71.8 (C4"),
68.2(C-5") ,17.7(C-6") . ZAG WIS B 5
SCER [ 15 ] 43 9 2 A6 G 90 1L 25 By -3-0-B-D-2 75

T2k 2024 42 55 59 B 3
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13-3-0-B-D- 25 FhH

EY 2 AR (HEE) ,m. p. 220 ~222 C,
ESI-MS m/z; 267.088 7[M - H] ™ .,' H-NMR ( 600
MHz,DMSO-d,)§:8.33(1H,s,H-2) ,8.07(1H,s, H-
8),5.86(1H,d,J=5.7 Hz,H-1") ,3.93(1H,q,J =
3.9 Hz,H-2'"),4.48(1H,t,] =5.4 Hz,H-3") ,4.12
(IH,t,J =4.2 Hz,H4") ,3.65(1H,dd, J =12.0,
4.0 Hz, H-5a’),3.55(1H,dd, J = 12.0,4.0 Hz,
H-5b") " C-NMR ( 150 MHz, DMSO-d, ) §: 146.0
(C2),148.2 (C4),124.4 (C-5),156.6 (C-6),
138.7(C-8) ,87.4(C-1"),74.1(C2"),70.3(C-3"),
85.6(C4"),61.3(C-5") ., ZILEWMBIEEME S
SCHRL 16 ] 418 (9 2 A6 G W WL AH SC B0Hs HAs —
2/, B S A S YU

AP 3 H iR (HEE) ,m p. 54 ~55 C,
ESI-MS m/z: 279.224 6 [M + H]*,' H-NMR ( 600
MHz, DMSO-d, ) §:2.16 (2H,t,J =6.0 Hz, H-2),
2.02(2H,m,H-8),5.62(1H,dt,J=12.0 Hz,J =6.0
Hz,H-9),6.00(1H, m,H-10) ,6.06(1H,m,H-11),
5.53(1H,dd,J =12.0 Hz,J =6.0 Hz,H-12),3.91
(1H,q,J=6.0 Hz,H-13),0.85(3H,t,J =12.0 Hz,
H-18) ,"” C-NMR (150 MHz, DMSO-d, ) §:175.2 ( C-
1),37.8(C-2),34.3(C-8),136.3(C9),133.9(C-
10),130.5(C-11),129.2(C-12),70.9(C-13) ,14. 4
(C-18),22.4 ~32.4(C-3-7,C-14-17) , ZiLE W11
WIE e 5 Gk 17 [ HaE S AL S H RIBF] 1
FH OG5 48 3 A — 2, R e 8 iz Ak B W o PR
ARA 1,

Ew 4 BEAKK(HEE), ESI-MS m/z:
281.138 7 [M -H] ~,'H-NMR (600 MHz, DMSO-d, )
5:5.66(1H,s, H2),7.98 (1H,d, J =15.0 Hz, H-
4),6.26(1H,d,J =15.0 Hz,H-5),1.94(3H, s, H-
6),1.85(1H,dd,J =12.0 Hz,J =6.0 Hz,H-3"a),
1.61 (1H,t,J =12.0 Hz,H-5'b),1.00 (3H, s, H-
7'),3.62(1H,d,J =6.0 Hz,H8"a),3.54 (1H,d,
J=6.0 Hz,H-8'b),0.79(3H,s,H9") ,4.41 (1H,s,
OH) ,"”C-NMR (150 MHz, DMSO-d, )8:166.9(C-1) ,
118.4(C-2),150.2(C-3),129.4(C4),135.1(C-
5),20.7(C-6),81.4(C-1"),85.7(C-2"),45.5(C-
3'),63.9(C4"),43.9(C-5") ,47.9(C-6"),19.6(C-
7'),75.3(C-8"),16.2(C9") . &G WP 5 AL
P 530K 18 | B C AL &Y (2E,4E,1'S 2'R,
4'S,6'R) - A LLACSE SRR AR CE I S A — 3, Utk

FPIE 2y ek 2024 4F 2 H A 59 45 3 )

W% Sl (2E ,4E,1'S,2'R,4’S ,6'R) - /A 4T
RGIR

G 5: Ak oK (HEE), m p. 288 ~
289 °C ,ESI-MS m/z; 203.093 4[M -H]~,'H-NMR
(600 MHz, DMSO-d, ) §:7.23 (1H, s, H-2),7.56
(1H,d,J=6.0 Hz,H4) ,6.97(1H,t,J =6.0 Hz,H-
5),7.06(1H,t,J =6.0 Hz,H-6) ,7.35(1H,d,J =
6.0 Hz, H-7),3.32 (1H,d, J = 12.0 Hz, H-1a'),
2.99(1H,dd,J =12.0,6.0 Hz,H-1b"),3.49 (1H,
m,H-2"),10.97 (1H,s,-OH) ., C-NMR ( 150 MHz,
DMSO-d, ) §:124.6 (C-2),110.0(C-3),118.7 ( C-
4),118.8(C-5),122.7(C-6),111.8(C-7),136.8
(C8),127.7(C9),27.7(C-1"),55.3 (C=2"),
171.2(C-3") o ZALG W i B 5 Sk [ 19 4k
TE ) E LA ) 60 S R AH OGBS e As — 3, IRt
EZE Y EEIR

& 6. LR (W EE) ., ESI-MS m/z:
517.2910[ M - H] ~,' H-NMR (600 MHz, DMSO-d, )
5:4.08(1H,d,J=7.2 Hz,H-1"),3.52(1H,dd, J =
7.6,9.5 Hz,H-2") ,3.49(1H,dd,J =9.5,3. 4 Hz, H-
3'),3.80(1H,dd,J=3.4,0.9 Hz,H4') ,3.49(1H,
m, H5"),3.69 (1H, m, H-6a’),3.73 (1H, m, H-
6b’),4.12 (1H, m, H-1a") , 4. 13 (1H, m, H-1b") ,
4.01(1H,m,H-2") ,3.66(1H,dd,J =4.6,10.4 Hz,
H-3a"),3.92(1H,dd,J =5.2,10. 4 Hz,H-3b"),1.52
(2H,t,J=7.2 Hz,H-2),2.30(2H,t,J =7.4 Hz, H-
3),1.27 (20H, m, H4,5,6,7,12,13,14,15, 16,
17),1.99(4H,q,J =6.5 Hz,H-8 ,H-11) ,5.33(2H,
t,] =4.8 Hz,H9 H-10),0.86(3H,t,J/ =6.9 Hz, H-
18) ,”C-NMR (150 MHz,DMSO-d,)8:173.0(C-1),
33.5(C2),26.6(C-3),28.8(C4),28.8(C-5),
28.7(C-6),28.6(C-7),29.1(C-8),129.7(C9),
129.7(C-10),26.6 (C-11),28.9(C-12),28.5(C-
13),22.1(C-14),24.5(C-15),31.3(C-16),22. 1
(C-17),13.9(C-18),104. 1 (C-1"),70.6 (C-2"),
73.3(C-3"),68.1(C4"),75.3(C-5"),60.4(C-6"),
65.5(C-1"),67.5(C-2"),70.5(C-3") . ZfLEWHY
PR 5 Sk [ 20 ] #3192 A & 9 -1 E-3-
O-B-D-IH e 2 FUBE HE-sn- HHI A DCEE Sa A — 3L,
I AL S W 1T BE-3-0-B-D-nit ing > FL b J-
sn-HH .

& 7. TR (HEE) . ESI-MS m/z:
603.311 6] M -H] ~,'H-NMR (600 MHz, DMSO-d, )
5:4.66(1H,d,J =8.2 Hz,H-1") ,4.99(1H,d, J =
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8.0Hz,H-3"),4.94 (1H,t,J =9.0Hz, H4') ,4.63
(1H,m,H-5") ,4.94(1H,m,H-6a’),5.02 (1H, m,
H-6b’),5.12(1H,d,J =3.7 Hz,H-1") ,4. 17 (1H,
dd,J=3.4,9.8 Hz,H-2") ,4.76 (1H,t,J =9. 5 Hz,
H-3") ,4.20(1H,t,J =9.0 Hz,H4") ,4.68 (1H,m,
H-5"),4.33(1H,d,J = 10.0Hz, H-6a") ,4.50 (1H,
d,J=10.0 Hz, H-6b") ,2.29 (2H,t,J =7.5 Hz, H-
2),1.50(2H,t,J =7.2 Hz,H-3),1.27(14H,m, H-
4,5,6,7,15,16,17),2.01(4H,q,J =7.0 Hz, H-8,
14),5.30(1H,d,J =25.9 Hz,H9)5.31(1H,d,J =
18.0 Hz,H-10)5.32(1H,d,J =12.9 Hz,H-12)5.33
(1H,d,J=7.2 Hz,H-13),2.73(2H,t,J =6.8 Hz,
H-11),0.85(3H,m,H-18) ,”C-NMR (150 MHz, DM-
SO-d,) 6:61.66 (C-1") ,104.27 (C-2").79.18 ( C-
3).76.52 (C4"),70.08 (C-5"),65.62 (C-6") .
91.77(C-1") 72.89(C-2") \72.79(C-3") [71. 67 ( C-
4") 74.86(C-5") .60.75(C-6") ,172.9(C-1) .33.35
(C2).25.52(C-3).,28.71 (C4).28.61 (C-5),
28.53(C-6) .28.47(C-7) .26.63(C-8) .127.77 (C-
9) .127.77(C-10) .24.41 (C-11) ,129.76 ( C-12) .
129.75(C-13) ,26.60 ( C-14) ,29. 01 ( C-15) .30. 89
(C-16) .21.96 (C-17) 13.94(C-18) . ZiL &My
POt Bds 5 k[ 2122 AR 2 Rk G4 67-0-11
THIBE R AH JC e A — 2, IR b 2 iz AL & 91 o
6"-0- V.M It FEHE
& 8: Lk (W EE) . ESI-MS m/z:
579.355 5[M -H]~ ,'"H-NMR (600 MHz, DMSO-d, )
5:2.29(2H,t,J =7.4 Hz,H-2),1.24(22H,m,H-3,
4,56,7,8,9,10,11,12,13),1.51(2H, m,H-14) ,
1.17-1.27(2H,m,H-15) ,0.86(3H,t,/ =6. 8 Hz, H-
16),4.30 (1H,dd, J =11.7,2.8 Hz, H-1"),4.99
(1H,d,J =8.0 Hz,H-3") ,4.95(1H,t,J =9.0 Hz,
H4'),4.59 (1H, m, H-5") ,4.97 (1H, m, H6a') ,
5.04(2H,m, H-6b'),5.13 (1H,d, J = 3.7 Hz, H-
1"),4.17(1H,dd,J =3.4,9. 8 Hz,H-2") ,4.75(1H,
t,/=9.5 Hz,H-3") ,4.20(1H,t,J =9.0 Hz,H4"),
4.70(1H, m, H-5") ,4.35(1H,d, J = 10.0 Hz, H-
6a”),4.52 (1H,d, J = 10.0 Hz, H-6b")."” C-NMR
(150 MHz, DMSO-d, ) $:172.8 (C-1),33.1(C-2),
25.0(C-3),29.229.7(C4,5,6,7,8,9,10,11,12,
13),31.2(C-14),22.7(C-15),13.9(C-16) ,61.7
(C-1"),104.3 (C-2"),79.1(C3"),76.5(C4"),
80.7(C-5"),65.5(C-6"),91.7(C-1"),73.3(C-2"),
74.5(C-3"),72.9(C4") ,74.9(C-5"),60. 8 (C-6")
+ 238 -
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ZACE WIS Bt 5 SOk [ 2122 4B ) 2 F 4k
E ) 6 -O-FF AR I REWH AR SCER s Ha A — 3, PR i
ZACE W R 6'-O-FrHH BEHEHE o

A 9: HEEHIREE & (W) o ESI-MS m/z:
679.390 5[ M -H]~,'"H-NMR (600 MHz, DMSO-d, )
5:2.29(2H,t,J=7.6 Hz,H-2),1.51(2H,t,J =7.2
Hz,H-3),1.26 (20H, m,H4,5,6,7,12,13,14,15,
16,17),1.98 (4H, q,J = 6.5 Hz, H-8,11),5.32
(2H,t,J =5.0 Hz,H9,10),0. 85(3H,t,J =6. 8 Hz,
H-18),3.89 (1H,m,H=2"),4.05(2H,dd, J =5.4,
2.9 Hz,H-3"),4.68(1H,d,J =3.6 Hz,H-1") ,4.09
(1H, m, H-1") ,” C-NMR ( 150 MHz, DMSO-d, ) §:
173.0(C-1),33.4,31.3,29.1,28.8,28.7,28.6,
28.5(C-2,3,4,5,6,7,8).129.7(C9),129.9(C-
10),28.5,26.6,26.6,24.4.,22.1,22.0,21.8(C-11,
12,13,14,15,16,17),13.9(C-18),70.4 (C-1"),
60.6(C2"),67.4(C-3"),104.0 (C-1"),73.1 (C-
2"),72.9(C-3"),71.3(C4"),70.5(C-5") ,66.5(C-
6"),99.5(C-1"),69.6 (C-2"),68.8 (C-3") , 68. 4
(C4"),68.1(C-5"),65.5(C-6"), &G WM
TS 5 S0k [ 23 [ B ) E AL G 2R C A
RBHRFEA — 3, R 2 2 Ak S Y 220 0E Co

G 10: Jo etk (W BE) o ESI-MS m/z:
653.375 1[M -H] ~,'H-NMR (600 MHz, DMSO-d, )
5:2.29(2H,t,J=7.4 Hz,H-2) ,1.51(2H,p,J =7.2
Hz,H-3),1.23(24H,s,H4-15) ,0.85(3H,t,/ =6. 8
Hz,H-16),4.68 (1H,d, J =3.5 Hz, H-1'), 3. 68
(2H,m,H-2",4") ,3.55(1H,m,H-3") ,3.64(1H,m,
H-5"),3.50(1H,m,H-6") ,4.09(1H,d,J =6.8 Hz,
H-1"),3.41(1H,m,H-2") ,3.37(1H,m,H-3") ,3.75
(2H,m,H4"),3.67(1H,m,H-5") ,3.58(1H,m, /] =
7.8,H-6"b),3.81(2H, m,H-6"a) ,3.56 (1H,dd, J =
5.2,10.0,H-1b"),3.76 (1H, m,H-1a") ,3.85(1H,
m,H-2") ,4.07 (2H, m,H-3") ., C-NMR (150 MHz,
DMSO-d,)8:173.0(C-1),33.5(C-2),25.7(C-3),
31.3,29.1,29.0,28.9,28.7,28.7,28.5,24.5,22. 1 (C-
4,5,6,7,8,9,10,11,12,13),31.3(C-14),24.5(C-
15),14.0(C-16),104.0(C-1"),72.9(C-2"),73. 1( C-
3'),69.6 (C4'),74.0(C-5"),66.5(C-6"),99.5(C-
1"),68.87(C-2"),71.3(C-3"),70.6 (C4"),71.2(C-
5"),60.6(C-6"),70.4(C-1),69.7(C-2),65.5(C-3),
ARSI 5 SR [ 24 ] HOE R 2 LS
(25)-1-0-6"-0-(a-D- G FER TR ) -B-D-7 il 5 R k-
3-0- 7S Belt HMER AR DG EICE BaAs — 2, IR o 1%
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&Y K (28)-1-0-6"-0-( o-D-574 TR i ) -B-D-5+
T EERE-3-0- 7S bemk Hm s

G 11 o etk (HEE) o ESI-MS m/z:
491.323 3[M -H] ~ ,'"H-NMR (600 MHz, DMSO-d, )
6:2.3(2H,t,J =7.2 Hz,H2),1.5(2H,t,J =6.6
Hz,H-3),1.28 (24H brs, H4-H-15),0.84 (3H,J =
7.2 Hz,H-16),3.49 (1H,m,H-1a"),3.68 (1H, dd,
J=10.2,5.4 Hz,H-1b"),3.8 (1H, m, H2"),3.41
(1H,dd,J =10.8,5.4 Hz,H-3a"),3.45 (1H, dd,
J=10.1,5.1 Hz,H-3b") ,4.06(1H,d,J =7.2 Hz,H-
1"),3.25-3.27(2H,m,H2" H-3") ,3.60(1H,t,J =
3.0 Hz, H4"),3.30 (1H, m, H-5") ,3.96 (1H, dd,
J=11.4,6.0 Hz,H-6a") ,4.04(1H,dd,J=11.4,4.2
Hz,H-6b") ., C-NMR ( 150 MHz, DMSO-d, ) §:172.9
(C-1),33.44 (C-2),24.41 (C-3),28.44 (C4),
28.66(C-5),28.68(C-6),28.86(C-7),28.96 (C-
8),29.00(C9,10,11,12,13),31.25(C-14),22.0
(C-15),13.9(C-16),65.4 (C-1"),70.4 (C2"),
68.1(C-3"),104.01 (C-1"),70.6 (C-2"),73.3 (C-
3"),67.4(C4"),75.3(C-5"),60.4(C-6"), ZiLE
P s 5 STk [25 ] B iy 2 Fik &9 -5
] P9 -3 -0-B-D-2F: ZL W J H- 1 6 AH DG Bl S A —
B, R e A S Y o 1-FE R % JE-3-0-B-D-2F 3L,
WEIEH T EE

EY 12 s RES & (HEE) ,m. p. 100 ~
102 °C, ESI-MS m/z: 329.233 2[M - H] ' H-
NMR (600 MHz, DMSO-d, )8:5.56(2H,m,H-9,10) ,
3.90(1H,q,J =5.5 Hz,H-8),3.77(1H, m,H-11) ,
3.23(1H,ddd, J =8.6,5.8,2.7 Hz, H-12),1.30
(18H,m,H-2,3,4,5,6,7,13,14,15,16) ,2. 18 (2H,
t,J =7.4 Hz,H-17),0.85(3H,t,J =7.0 Hz, H-
18) ,”C-NMR( 150 MHz, DMSO-d,)5:174.5(C-1),
37.3,33.6, 31.8, 31.2,29.0, 28.7, 28.5, 25.3,
24.8,24.5,22.0(C2,3,4,5,6,7,13,14,15,16,
17),74.3(C-8),134.5(C9),129.5(C-10),73.7
(C-11),70.5(C-12) ,14.0( C-18) ., ZALG WU
TR 5 S0k (26 ] #1819 © AL S ) R I R AH ¢
B A — 3, PR 2 A S 0 R R o

&M 13: BB K (HEE) . ESI-MS m/z:
137.062 1[M -H] ~,"H-NMR (600 MHz, DMSO-d, )
5:6.65(2H,d,J=6.0 Hz,H-2) ,6.98(2H,d,J =6.0
Hz,H-3),6.98(2H,d,J =6.0 Hz,H-5) ,6.65(2H,
d,J=6.0 Hz,H-6),2.59(2H,t,] =6.0 Hz,H-7),
3.51(2H,td,J =12.0 Hz,J =6.0 Hz, H-8),9. 11

FPIE 2y ek 2024 4F 2 H A 59 45 3 )

(1H, brs, 1-OH) , 4.55 (1H, brs, 6-OH ) ., C-NMR
(150 MHz, DMSO-d, ) §:129.4(C-1),114.9(C-2),
129.7(C-3),155.5(C4),129.7(C-5),114.9(C-
6),38.3(C-7),62.6(C-8) . ZAA Wik B4l
5SCHRL27 1B C AL G 4-(2-72 £ 38 R
FHOCKIE A — 2, L e iz b G 4-(2-32 &
5L AW

AW 14 AR (HEE) ,m. p. 271 ~274 C,
ESI-MS m/z: 164.071 6 [ M - H] ~.' H-NMR ( 600
MHz, DMSO-d, ) §:2.83 (2H, dd,J = 12.0 Hz, 6.0
Hz,H-2),3.16(1H, m,H-3a),3.13(1H,d,J =6.0
Hz,H-3b),7.21 (1H,m,H-5),7.27(1H, m, H-6) ,
7.25(1H,s,H-7),7.27(1H,m,H-8),7.21 (1H, m,
H-9).," C-NMR ( 150 MHz, DMSO-d, ) §: 169. 4 ( C-
1'),55.6(C2),37.1(C-3),137.8(C4),129.3(C-
5),128.3(C-6),126.4(C-7),128.3(C-8),129.3
(C9) . ZALGYRIBEE B s 5 STk 28 [ HkiE M E
L B R N R AR GBS B A — B, P A %
AV ENEIR

AW 15 HERAR(HEE) ,m. p. 120 ~121 C,
ESI-MS m/z: 165.078 [M - H ]~ .' H-NMR ( 600
MHz,DMSO-d, ) §:4. 13 (1H,dd,J =8.4,4.4 Hz, H-
2),2.96 (1H, dd, J = 13.8,4.4 Hz, H3a),2.75
(1H,dd,J =13.8,4.4 Hz,H3b),7.26 (1H, m, H-
2'),7.26(1H,m,H-3") ,7.19(1H,t,J =7. 1 Hz, H-
4'y,7.26 (1H, m, H-5") ,7.26 (1H, m, H-6") ," C-
NMR (150 MHz, DMSO-d, )8:175.2(C-1),71. 1 ( C-
2),40.1(C-3),138.3(C-1"),129.4(C-2"),128.0
(C3"),126.1(C4"),128.0(C-5"),129.4(C-6")
ALY B 5 SOk (20 ] 4B 1y 2 Ak &
Yy 3R BB A OCER R B A — B, A 2 iz 4k &
Yk 3- A HELR

AW 16 FTEE R IR (I EE) ,m. p. 133 ~
135 °C, ESI-MS m/z; 147.045[M - H] ~,' H-NMR
(600 MHz,DMSO-d, )8:6.53(1H,d,J =16.0 Hz,H-
2),7.57(1H,d,J =16.0 Hz,H-3) ,7.41 (1H,m, H-
5),7.67 (1H, m,H-6),7.41 (1H, m, H-7),7.67
(1H,m, H-8),7.41 (1H, m, H9)."” C-NMR ( 150
MHz,DMSO-d, ) 5:168.1(C-1),119.8(C-2),143.9
(C-3),134.5(C4),128.49(C-5),129.2(C-6),
130.5(C-7),129.2(C-8),128.4(C9) ., Zik & W
YIS E AR 5 SCHR [ 30 ] i 18 19 2 Mk A W B =X
FE R R AH G B e A — 3, I i 2 ik 5 Y A
S RE K2 1R S
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4 iF it

MR i B3 2 14 Mes it 1.2.3,
4.6 ~13 .15 ~ 16, L4514 2 B AL 45 B L A= 1)
IR ENR R AR, BOAE RN R
JE b B AR BEESCRFEE TR A sE R
oy, He A HURR KA HLIR R AL 0 36 9 4, 2
R Oy, iR WG TR R, B
0% KBS | IR MRS 2 R4 LA I R T R S
aEWAH TR, PURATE I, T EARRINLaY
AR BRELAT R 09 SCRR I 38, 3 1 53R 2k 18 1
TERTIEA T itk — P 2y SRR BRI . A W58 08 ) 3
WFFE AR, AR R | R KT R D7 B E T A A
I S M D T A R S, O R TR A
T J - BG4 308 A5G 25 BRAE HIAIL 1 1
) AR AL T S0 X S o
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