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ABSTRACT :OBJECTIVE To study the chemical constituents of different polar parts of Allii macrostemonis Bulbus. METHODS

The chemical constituents in Allii macrostemonis Bulbus were isolated and purified by extraction, silica gel column chromatography,
reversed-phase silica (ODS) column chromatography, and semi-preparative high-performance liquid chromatography. The compounds
were structurally characterized by high-resolution electrospray ionization mass spectrometry and nuclear magnetic resonance spectrometry
(NMR). Meanwhile, the antioxidant activity of each of the compound was determined in vitro using the 2 ,2-diphenyl-1-picrylhydrazyl
free radical (DPPH - ) and the 2,2’-amino-bis ( 3-ethyl-benzothiazoline sulfonate-6) ammonium salt radical ( ABTS + ) scavenging
method. RESULTS Twenty-four compounds were isolated from Allii macrostemonis Bulbus. Two compounds were isolated from the
petroleum ether fraction and identified as oleic acid (1) and dodecanoic acid (2). Five compounds were isolated from the dichlo-
romethane fraction and identified as kaempferol (3), isorhamnetin (4) , oleanolic acid (5), sarsasapogenin (6), and tigogenin (7).
Sixteen compounds were isolated from the n-butanol fraction and identified as ( + )-catechin (8), quercetin (9), harpagide (10),
magnoflorine (11), synephrine (12), gallic acid (13), syringin (14), thymidine (15), guanosine (16), B-sitosterol (17),
stigmasterol (18) , daucosterol (19) , dibutyl phthalate (20), L-tryptophan (21), respectively, 7,7’-bis-(4-hydroxy-3 ,5-dimethoxy-
phenyl) -8 ,8’-dihydroxymethyl-tetrahydrofuran-4-0-8-D-glucopyranoside (22), and polianthoside B (23). One compound, betaine
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(24), was isolated from the aqueous fraction. The in vitro antioxidant results showed that compound 9 had the strongest scavenging

ability for DPPH - and ABTS -,

with 1Cy, values of (0.32 +0.11) mg » mL™" and (0.03 +0.02) mg - mL™'

, respectively.

CONCLUSION Compounds 2 =5, 8 =12, 20 and 22 —24 are isolated from this plant for the first time, with compounds 22 and 23

being isolated for the first time from Liliaceae family.

KEY WORDS : Allii macrostemonis Bulbus; different polar site
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Fig.1 Structural formulae of compounds 1 —24 from different polar parts of allii macrostemonis bulbus
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BEULE Y 3(5.17 mg) , Fr. 2.3 ZL 4l 5 AH,
DA - 7K (22 3) S BE VR IBE , 13 2016 54 4(4. 57 mg,
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(15.67 mg) ;Fr. 3.2.2 W EEFELE RS 2LEY
15(7.22 mg) ;Fr. 3.2.3 £ ODS R 2H7, LA -7k
(1:9 ~3:7) BREEVRIE , 1546 54 18(54. 32 mg) ; Fr.
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ANVEBER Ay (Fr. 3.3.1.1 ~3) ;Fr. 3.3.1.1 224l
WA, LA BE-/K (13 7) SEFE Ve, 1 2k 54 8
(5.11 mg,t;, =6.2 min) ;Fr. 3.3.1.2 £ ODS %2
Br, AR EE-7K (1:4 ~7:3) S8 BE R, 15 3654 9
(4.32 mg) ;Fr. 3.3. 1.3 £ HEEHRL AL EY
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m,H-9,10),2.34 (2H,t,J =7.56 Hz, H-2),2.02
(4H,m,H-8,11),1.63 (2H, m,H-3),1.25 ~ 1.37
(20H,m,H4 ~7,12 ~17),0.89 (3H, m, H-18)
BC-NMR (8, 150 MHz, chloroform-d ) 5. 180.54 ( C-
1),34.13(C-2),24.66(C-3),29.09 (C4),29.79
(C5),29.69 (C-6),29.37 (C-7),27.23 (C-8),
127.90(C9),130.00 ( C-10) ,27. 16 (C-11),29. 17
(C-12),29.60(C-13),29.55(C-14) ,29.05(C-15) ,
31.93(C-16),22.60 ( C-17) ,14.09 ( C-18) , % i %k
Poim o 53Ok S HRIEXT L, S b5 1 AR

G 2. LSRR AR (HEE) | 1IE 2+ ESI-
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1.25~1.34 (16H, m, H4 ~ 11), 0.88 ( 3H, t,
J=6.72 Hz,H-12) ,”" C-NMR (§, 150 MHz, pyridine-
ds) 8, 178.28 (C-1),34.41 (C-2),32.61 (C-3),
30.53(C4),30.48 (C-5),30.42(C-6),30.41 (C-
7),30.28(C-8),30.10(C-9),24.43(C-10),23.43
(C-11) ,14. 78 ( C-12 ) , B Hb e ik 5 SCHER[ 6 ] 4k
EXTLG, $EE Y 2 S HERR .
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DMSO-d, ) TEARG X $ER A AE 4 MR AT F15 5 Sy
6.16(1H,d,J=2.04 Hz,H-6) ,6.41(1H,d,J =2.04
Hz,H-8),8.01 (1H,dd, J = 6.84,2.10 Hz, H2',
6'),6.89(2H,dd,J =6.84,2.10 Hz,H-3",5") fil 4
MR FTF(ES 6, 10.78 (1H, s, 3-0H) , 12.46
(1H,s,5-0H),9.40(1H,s,7-0OH) ,10. 10(1H,s,4'-
OH) ,"C-NMR(§8,150 MHz, DMSO-d, ) 5.146. 82 ( C-
2),135.70 (C-3),175.94 (C4),160.73 (C5),
98.22(C-6),163.91(C-7),93.50(C-8),156.19( C-
9),103.06 (C-10), 121.69 ( C-1"), 129.54 ( C-2",
6'),115.47(C-3",5"),159.22 (C4") , ¥ G B ¥ @
o S5CHRLT JHRIEXT LG, Bt 59 3 MILA R
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FR4E 4 H H-NMR 1" C-NMR 3% 18, @ H 4> 7=
N Cye Hy, 0,0 Z Ak A ' H-NMR (8, 600 MHz,

Hh [ 220 A5 2025 4 2 H 2 60 55 3 1)



DMSO-d, ) TEARG X &R IAAE S MEE R F1F 5 Sy
6.19(1H,d,J=2.1 Hz,H-6) ,6.48 (1H,d,J =2.1
Hz,H-8),7.75(1H,d,J =2.1 Hz,H-2") ,6.94(1H,
d,J = 8.5Hz,H-5"),7.69(1H,dd,J =8.4,2. 1 Hz,
H-6") #1 4 N5 5 64, 9.77(1H,s,3-0H) ,
12.47 (1H, s, 5-0H), 10.79 (1H, s, 7-OH) , 9. 47
(1H,s,4"-OH) ; @ X $&/mfE7E 1 DAL 15
= 68,3.36(3H,s,3’-OCH,) ,” C-NMR (5,150 MHz,
DMSO-d, ) 8. 147.37 (C-2),135.86 (C-3), 175.90
(C4),160.70 (C-5),98.23 (C-6),163.94(C-7),
93.62(C-8),156.17(C-9),103.04 (C-10),121.98
(C-1"),111.65 (C-2"),148.81 (C-3"),146.63 ( C-
4"),115.55(C-5"),121.73 (C-6"),55.75 (OCH,) ,
PHEE R ) 5 SCER 8 ] 4B X L, Stk 5 ) 4
G5 g MR (HEE) |, Molish [ )i
A, Liebermann-Burchard Jz v & A, 5T 43
B 10% 19 (e H,S0,-EtOH ) i T8 2 Rk et _Em
U RIRLL A, SRz b G Y AT R =R &
Y., 1FET ESI-MS 135 m/z H7:479.354 4[M +Na] * |
L4 H-NMR A1 C-NMR % &, # & Hor 75X
5 Cy Hy 050 %4k 4 ¥ H-NMR (8, 600 MHz,
methanol-d, ) 75 53 X $& 7R FE 75 6 LT 1155
8,0.94(3H,s,23-CH, ) ,0.90(3H,s,24-CH,) ,0. 78
(3H,s,25-CH,) ,0. 74(3H,s,26-CH, ) ,1. 13 (3H, s,
27-CH,), 0.91 (3H, s, 29-CH, ), 0.87 ( 3H, s,
30-CH;);5.21 (1H,t, J = 3.60 Hz, H-12),3.11
(1H,dd,J =11.52,4.74 Hz,H-3),2.81 (1H,dd,
J=13.92,4.14 Hz, H-18) . C-NMR (§, 150 MHz,
methanol-d, )8, 39. 82(C-1),27.86(C-2),79.70( C-
3),39.84(C4),56.75(C-5),19.50 (C-6) ,33.57
(C-7),40.54 (C-8),48.65(C9),38.16 (C-10),
23.97(C-11),123. 64 (C-12),145.21(C-13) ,42. 87
(C-14) ,28.73(C-15) ,24.04(C-16) ,47.24(C-17) ,
42.72(C-18),47.63 (C-19),31.62 (C-20), 34. 88
(C-21),33.82(C-22),28.83(C-23),15.89(C-24) ,
16.32(C-25),17.71 (C26) ,26.39 (C-27) , 181. 89
(C-28),24.52(C-29) ,34.00( C-30) , 4 il B4 3 1
5 3CERL9 HREXT L, e B 5 P ECR IR
G 6. T8 E B K A, Molish Ji2 )ik B
1, Liebermann-Burchard Jz v A, 5 E iR v N
AL, 5 10% Ay H,SO,-EtOH F- 3 /2 fi i A
E, BIERLL PERixAb G W AT RE S R S b i A
&, 1B ESI-MS 75 H m/z 2:439.320 1
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[M+Nal]*, 5454 H-NMR F1" C-NMR 3£ &, #f
EH TN €, H, 050 ZALA Y HNMR (5,
600 MHz, chloroform-d ) 7£ 53 X 42 /R AL 4 S 3%
FF{EE 5, 0.75(3H,s,18-CH, ) ,0.97 (3H, s, 19-
CH,),1.07(3H,d,J =7.08 Hz,21-CH,) ,0.99(3H,
d,J =6.90 Hz,27-CH, ) ;4. 11 (1H, brs, H-3) ,4. 40
(1H,q,J =7.32 Hz,H-16) ,3.95(1H,dd,J =10. 98,
2.64 Hz, H26a),3.30 (1H, d, J = 10.98 Hz, H-
26b), “C-NMR(§8,150 MHz, chloroform-d ) .. 30. 07
(C-1),27.20 (C2),67.25(C-3),31.87 (C4),
36.65(C-5),26.68 (C-6),26.66(C-7),35.39 (C-
8),40.43(C-9),35.40(C-10),21.02(C-11) ,40. 80
(C-12) ,41.72(C-13) ,56.59( C-14) ,33.65(C-15) ,
81.15(C-16),62.18 (C-17),16.65 ( C-18) , 24. 06
(C-19),42.23 (C20),14.49 (C-21),109. 89 ( C-
22),26.06 (C-23),25.89 (C24),27.93 (C-25),
65.28 (C-26),16.18 ( C27) , 4% ff B4 38 1 5 3¢
BRL10 [ IEXT L, BB 6 hEBL R oC,

&M 7: B EICETE K, Molish [ )i 2y [
1k , Liebermann-Burchard Jz v KA, 5 E iR v M
PR, S50 10% ik H,S0,-EtOH T )2 i
AR G, IR, SR i AE A YT RE IR
MberE R AL S Y. 1IE B 7 ESI-MS 158 H m/z .
417.338 5[ M + H] ", Fi45 A4 H-NMR 1" C-NMR
W B U G, 050 %A% H-NMR
(8,600 MHz, chloroform-d ) 1F & ¥ K AR /R fFAE 4
H LR (55 8, 0. 76 (3H,s,18-CH, ) ,0. 81 (3H, s,
19-CH,),0.95 (3H,d, J =7.02 Hz,21-CH,),0.79
(3H,d,J =6.36 Hz,27-CH,);8, 3.58 (1H, m, H-
3),4.38(1H,q,J =7.38 Hz,H-16) ,3.47(1H,m,H-
26a),3.37 (1H,t,J = 10.98 Hz, H-26b) ." C-NMR
(8,150 MHz, chloroform-d )§.37. 08 (C-1) ,32. 37 ( C-
2),71.44(C-3),38.32(C4),44.94(C-5),28.73
(C-6),31.90 (C-7),35.23 (C-8),54.46 (C9),
35.70(C-10),21.19 (C-11),40. 19 ( C-12) , 40. 69
(C-13),56.43(C-14),31.62(C-15),80.99( C-16) ,
62.28(C-17),16.65 (C-18),12.50 ( C-19) ,41.73
(C20),14.65 (C-21),109.41 (C22),31.49 ( C-
23),28.92 (C-24),30.43 (C-25),66.98 (C-26),
17.29(C-27) AZREE G @2 5 SCik [ 11 ] H3E X L,
YEMAW T S BTt

AW 8 Ao e L MK, IE B F ESI-MS 13
Hom/z#:291.081 3[M + H] ", 454 H'H-NMR
A1V C-NMR % &, B 750k C5H,, 040 %4k
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A H-NMR (8,600 MHz, methanol-d, ) 7£ {517 X 3%
TR S MR 7155 6, 5.88(1H,d,J =2.28
Hz,H-6),5.80(1H,d,J =2.28 Hz,H-8),6. 79 (1H,
d,/=1.98 Hz,H-2"),6.71 (1H,d, J =8. 10 Hz, H-
5'),6.67(1H,dd,J =8.40,1.98 Hz, H-6") ;5, 4. 51
(1H,d,J =7.50 Hz,H-2),3.93(1H,m,H-3),2.45
(1H,dd, J =16.08,8.16 Hz,H-4a),2.80 (1H,dd,
J=16.08,5.40 Hz, H4b) ."” C-NMR (8, 150 MHz,
methanol-d, ). 82. 86(C-2) ,68.81(C-3),28.54(C-
4),157.84(C-5),96.23(C-6),157.59(C-7) ,95. 45
(C-8),156.92 (C-9),100.78 (C-10),132.19 ( C-
17),115.23 (C-2"),146.25 (C-3"),146.23 (C4"),
116.05(C-5") ,120. 03( C-6") , R B 38 5 SCiik
C12 [4RIEXT I, B2 8 h( +)- LA &,
&Y 9: ok K, HCI-Mg [ )i 2 FH &,
Molish [z v > BHE: , B2 78 i A6 90 7T fig Sk 2 1 1 25
E W, IEEF ESI-MS 78 H m/z 24:449.104 5
[M+H]",Fgs4H H-NMR #1" C-NMR & &, #f
EH 7R Gy Hy 040 AL & W' H-NMR
(8,600 MHz, methanol-d, ) ¥E 3 X /R FH4E 5
BAR P lEE8,7.29(1H,d,J =2.10 Hz,H2'),
7.26(1H,dd,J =8.28,2.16 Hz,H-6") ,6.87 (1H,d,
J=8.28 Hz,H-5") ,6.33(1H,d,J =2.10 Hz,H-=3),
6.16(1H,d,J =2. 10 Hz,H-6) Fll— /M Ik i 715
25,5.30(1H,d,J =1. 62 Hz,Rha-H-1") ;4. 17(1H,
q,J =1.74 Hz, Rha-H-2"),3.70 (1H,dd, J = 9. 48,
3.36 Hz,Rha-H-3") ,3.29 (1H,d, J =9. 54 Hz, Rha-
H4"), 3.37 ( 1H, m, Rha-H-5"), 0.89 ( 1H, d,
J =6.18 Hz,Rha-CH,) ,*C-NMR (§,150 MHz, meth-
anol-d, )8 158.54 (C-2),136.22(C-3),179. 65 ( C-
4),163.24(C-5),99.81(C-6),165.95(C-7),94.70
(C-8),159.32(C-9),105.87 (C-10),122.84 ( C-
1'),116.89 (C-2"),146.44 (C-3'),149.82(C4")
116.36 ( C-5"),122.94 (C-6"),103. 55 ( Rha-C-1") ,
72.04(C-2"),72.08(C-3") ,73.22(C4") ,71.90( C-
5"),17.66(C-6") A% REAL P2 5 SCHR[ 13 ] HiR B Xt
o, S e 9 it
LAY 10 HETCEEHR , IEEF ESI-MS 15
Hom/z $:365.145 3[ M + H] *, Figh 4 H' H-NMR
F1V C-NMR G &, 52 HAr T2 CsHy 0400 %K
A4 H-NMR (8,600 MHz, methanol-d, ) 7E 4% 17 X 3
INETE 2 MR ER (55 6, 6.27(1H,d, ] =6.42
Hz,H-3),4.90(1H,dd, ] =6.42,1.44 Hz,H4) Fl 1
AW I R T2 8, 4.52(1H,d, J =7.92 Hz, H-
+ 228 -
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1'):6,5.69(1H,d,J =1.08 Hz, H-1),3.85(1H,
dd,J=11.88,1.98 Hz,H-6),3.66 (1H,t,] =4.32
Hz,H-6"a),3.62(1H,dd,J =11.88,5.76 Hz, H-6'
b),3.16 (1H, dd, J =9.30,7.92 Hz, H-2'),3.33
(1H,t,J =8.58 Hz,H-3") ,3.24(1H,m,H4") ,2.49
(1H,brs,H9) ,1.86(1H,dd,J =13. 62,4. 80 Hz,H-
7'a),1.75(1H, m,H-7'b) ,” C-NMR ( §, 150 MHz,
methanol-d, ) 8. 93. 14 (C-1),143.52(C-3),108. 41
(C4),72.40 (C-5),77.51 (C-6),47.23 (C-7),
78.30(C-8),59.58(C-9) ,24.89(C-10) ,99. 36 ( Gle-
C-1'),74.48 (C2"),78.11 (C-3"),71.74 (C4"),
78.17(C-5") ,62. 81 (C-6") , 4% W B 4 38 #+F 5 Sc ik
[14-15 [HiRIEXTHE , 22659 10 S T,

a1 w kA, SR K, Bil, iOb £
P, PRz B YA BE N & AL G Y, IE & T ESI-
MS 18 m/z }3:365.161 2[M + Na] *, IR IE AN
), Figh 4 H H-NMR 1" C-NMR % &, 8 5 Hoor 7
K H CuH,NO, ", Z k4% H-NMR (8,600 MHz,
methanol-d, ) (X7 X 7R 3 M &l 155 6, 6. 53
(1H,s,H-3),6.54(1H,d,J =7.94 Hz,H-8),6.70
(1H,d,J =7.92 Hz,H9) ; 37 X #2754 4B 5L 5
F{55 8, 3.78 (3H,s,2-0CH, ), 3.82 (3H, s, 10-
OCH,),3.29(3H,s,N-CH,),2.86(3H,s,N-CH, ) ;
8,3.18(1H, m, H4a') ,2.70 (1H, dd, J = 17.28,
4.14 Hz,H4b') ,3.36(1H, m,H-5a") ,3.54(1H,m,
H-5b"),3.96 (1H, brd, J = 12.36 Hz, H-6a) ,2.54
(1H,brt, J =12.96 Hz, H-7a’),3.02 (1H,dd, J =
12. 54 ,3.42 Hz,H-7b") . C-NMR(§,150 MHz, meth-
anol-d, )8, 151.76 (C-1),150.42 (C-2),109.51 ( C-
3),116. 11(C-3a) ,24.71(C4) ,62.42(C-5),71.23
(C-6a),31.77(C-7),123.58(C-7a) ,117.24(C-8)
110.60 (C-9), 153.11 (C-10), 149.48 ( C-11),
126.04( C-11a),123.44 (C-11b),121.07 (C-11¢) ,
56.01(2-OCH,) ,56. 30(10-OCH, ) ,53. 89 (N-CH, ) ,
43. 49 (N-CH, ) , 1%t %54 38 5 5 SCHR [ 16 ] fig i %t
Lo, S A 11 SR 2= 40

eaw 12 g g mrEm AR (PR, S8R
K, Bil, 2 b7 52 BHPE, 378 i Ak 5 W T e & A f &
Yy, 1F B F ESI-MS 18 H m/z 247:190.081 1[ M +
Na] AR 4% ZB I, P45 & ' H-NMR 1" C-NMR
W, o H Xk G Hy NO,, k&Y
"H-NMR (5,600 MHz, DMSO-d, ) 7EA% 3% X #8278 FE7E
2 MEARTEYS 8,7.10(2H,d,J =8.34 Hz,H-=2,
6),6.68(2H,d,J =8.52 Hz,H-3,5) ; {£ & % X 7R

Hh [ 220 A5 2025 4 2 H 2 60 55 3 1)




FAAE T AL 755 8, 2. 28(3H,s,N-CH; ) ;6
2.54(1H,m,H-8a),2.48 (1H, m,H-8b) ,4.50 (1H,
q,J =4.20 Hz,H-7) ,” C-NMR (8,150 MHz, DMSO-
dg)8. 134.88(C-1),127.04(C-2,6),114.68 (C-3,
5),156.22(C4),70.85(C-7),59.92(C-8),35.97
(N-CH,) , B R At i 5 5 SCHk [ 17 ] 4B XS 1, %
FEAE W 12 H2E B

AP 13 ELE B EM A () | IEESF ESI-
MS 18 H m/z H:171.021 1[M + H] ", {455 H
"H-NMR F1"* C-NMR %4, i 2 24 F X8 G H, 05
ZALA Y H-NMR (8,600 MHz, DMSO-d, ) 7£{%3% X
RN 1 DMIH AT TF155 8y 6.73 (2H, s,
H-2,6) " C-NMR(§,150 MHz, DMSO-d, ) §. 120. 58
(C-1),108.87(C-2,6),145.58(C-3,5),138. 16( C-
4),167. 69 (C-7) , A% R A A i 1k 55 SCHR [ 18 ] i %
I, BB E T 13 MR E TR,

fLEY 14 JOERES & () |, Molish 7
B, 1F B F HR-ESI-MS 18 H m/z $7:395. 141 0
[M+Nal ", FigE4H H-NMR F1° C-NMR 3E 4], i
EH A F RN €y Hy Oy, %464 ¥ H-NMR (3,
600 MHz,DMSO-d, ) 7E{% 37 X B 7R A- 72 1 &3 115
=56,6.70 (2H, s, H3,5),6.44 (1H,d, J = 15.90
Hz,H-7),6.32(1H, dt,J = 15.84,5.04 Hz, H-8) FlI
Wi L {55 6,,4.88(1H,d,J =7. 38 Hz,H-1") ;
5,4.08 (2H, m, H9),3.74 (6H, s, OCH, x 2),
“C-NMR (8,150 MHz, DMSO-d,) 8. 133.78 (C-1),
152.74(C2,6),104.42 (C-3,5),132.62(C4),
128.46(C-7),130.21(C-8),61.50(C-9),102.53(C-
1'),74.19(C2"),77.27(C-3"),69.93 (C4") ,76.57
(C-5"),60.89(C-6"),56.36 (OCH, x2) , % i K4k
it 5 SCERL 19 THRGEXT L, S AW 14 R T

A5 AL rER AR (HE) , S8R K,
Bil, e o 52 FHE 3R iZ A B T e & BAL B,
IEEF ESI-MS 18 H m/z #7.243.241 1[M+H] ",
R AL, P45 A H H-NMR A1 C-NMR % &, g
EHAFAN CoHLN, 05, %L A H-NMR (5,
600 MHz,DMSO-d, ) TEAK 37 X $& 7R A7 7 W 24 25 o+
{5565, 11. 15(1H, brs,-NH) | & FE2 6, 7. 58
(1H,s,H-6) Ffl v 2 B 15 5 8y 6.05(1H,t,/J =
6.48 Hz,H-1") ; 7E 5 3 X BERAEAE 1 ASHE(E S 6,
1.65(3H,s,CH;) ;8,, 1.95(2H,m ,H-2") ,3.64(1H,s,
H-3') ,4.12(1H,m,H4") ,3.47(1H,d,J =9. 24 Hz,
H-5"a), 3.42 (1H, d, J = 10.80 Hz, H5' b),
PC-NMR (8, 150 MHz, DMSO-d, ) §. 150.5 (C-2),

o 2577 2 2025 42 145 60 4555 3 )

163.9(C4),109.51 (C-5),136.25 (C-6), 83.85
(Rib-C-1"),39.48 ( C-2"),70.55(C-3"),87.34 ( C-
4"),61.43(C-5"),12. 4 (CH,) , B b ¥ 4s 8 3 5 3¢
1k 20 ] B X b, S b & 15 T

G 16 (s BERm R (R, S8R
K, Bil, i i 2 B, $ /n iz b & Pl B b & 2L &
Y1, 1IF B T ESI-MS 15 H m/z Jy. 306.449 6
[M+Nal ™, 85 & B0, 7f 45 & L' H-NMR F1
PC-NMRiE &, i 5 Hor 7300 CoHy N Oy %4k
49" H-NMR (5,600 MHz, DMSO-d, ) 48 75 4775 W 4,
T 155 8, 10.61 (1H,s,— NH) AR T35
8y 7.79(1H,s, H-8) , & 5 it 715 % 6, 6. 05 (1H,
s,— NH,) s i (55 5, 5. 02(1H,d,J =4. 68
Hz,H-1") fl 3 N 755 6y 5.53 (1H, d,
J=6.00 Hz,1'-OH),5.29 (1H,d, J = 6.06 Hz,2'-
OH) ,4.92(1H,t,J =5.52 Hz,3'-OH) ;5,, 4. 24(1H,
dd,J = 11.10,5.94 Hz, H-2"),3.92 (1H, dd, J =
8.22,4.62 Hz,H-3"),3.71 (1H,dd, J =7.44,3.78
Hz,H4'),3.44 (1H, m,H=5"a),3.36 (1H, m, H-5’
b) ., C-NMR (8,150 MHz, DMSO-d, ) 8. 153.85 ( C-
2),151.54 (C4),116.75 (C-5),157.08 (C-6),
135.91 ( C-8), 86.48 ( Rib-C-1"), 70.58 ( C-2"),
73.88(C-3"),85.40(C4"),61.56(C-5") , B Hcde
i 53k 21 JHREEXT HE, %k A 16 S,

AW 1T . (s RS & (507) , Molish 9]
1, Liebermann-Burchard fz )W & FH 4, 5 4 F2 4 %k
10% ()4 H, SO,-EtOH T J2 i Al b , &2
MEaa Rz AR N SRR A Y. IE
251 HR-ESI-MS 153 m/z y.415.451 1[M+H] *,
F4EAH H-NMR F1° C-NMR % [, & Hor 173X
5 CyHy O, ZAbA 1 H-NMR (8,600 MHz, chloro-
form-d) 7E 15 ) X $& /R A 7E 6 S (55 8, 0. 67
(3H, s, H-18),0.81 (3H,d, J =6.78 Hz, H21),
0.84 (6H, dd, J = 7.38,2.40 Hz, H26,27),0.92
(3H,d,J =6.48 Hz,H-29) f1 1. 00(3H,s,H-19) ; 7E
R PR AETE 1 MRER 55 8, 5.35(1H,d,
J=5.04 Hz,H-6) ;5, 3.52(1H,m,H-3),2. 24 (1H,
m,H8),1.22(1H, m,H9),1.46 (1H, m, H-14) ,
1.84(1H,m,H-17),1.86(1H,m,H-20) ,1.81 (1H,
m, H24),2.30 (1H, m, H25) ,” C-NMR ( 8, 150
MHz, chloroform-d ) 8. 37.37 (C-1),31.78 (C-2),
71.95(C-3) ,42.44(C4) ,140.87(C-5) ,121. 88 (C-
6),34.04(C-7),32.01 (C-8),50.23(C-9),36.63
(C-10),19.98(C-11),39. 88( C-12) ,42.42(C-13)
« 229 -
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56.15(C-14),23.17 (C-15),26.12 (C-16) , 56. 88
(C-17),12.12(C-18),19.55(C-19) ,36.28(C-20) ,
18.91(C-21),28.39 (C-22),24.44 (C-23),45.93
(C-24),29.22(C-25),19.55(C-26),19.15(C-27) ,
21.21(C-28),12.00( C-29) , #% w508 8 1 5 STk
[22-23 [l be, e 17 O B-4 il
EY) 18 IR ES Fh (50)7) , Molish Sy [
1, Liebermann-Burchard [ i 4 FH 4, 5 & F1 0 %K
10% ¥k H, SO, -EtOH T~ J2 it e il m# s, 2
PO, SR Z BT RE N B R E&Y). IE
B F HR-ESI-MS 785 m/z 3 :413.701 1[M+H] *,
454 H H-NMR 17 C-NMR 3% 1, 7 52 43 75X
5 CyH, O, ZAbA Y H-NMR (8,600 MHz, chloro-
form-d) 75 ¥ X #& 7R Fr 12 6 D HHIE{E 5 8y 0. 68
(3H,s,H-18),0.79 (3H,d, J =5.52 Hz, H27),
0.81(3H,d,J =7.44 Hz,H-26),0.84 (3H,d,J =
6.30 Hz,H-29),1.02(3H,d,J =6.72 Hz,H-21) #0
1.O1(3H,s,H-19) ; TEAK 3 X $E /- 77 7E 3 DA ot
5% 6,5.35(1H,d,J =5.04 Hz,H-6) ,5. 14(1H,
dd,J =15.12,8.70 Hz, H22),5.01 (1H, dd, J =
15.12,8.76 Hz,H-23) ;6, 3.52(1H, m,H-3),2.23
(IH,m,H-8),1.26 (1H,m,H9),1.47 (1H, m, H-
14),1.83(1H, m,H-17),2.03(1H, m,H-20),1. 86
(1H, m, H24),2.29 (1H, m, H-25) ,” C-NMR (8,
150 MHz, chloroform-d)§. 37.37(C-1) ,31.77(C-2),
71.94(C-3) ,42.33(C4),140.87(C-5),121.86(C-
6),31.77(C-7),32.02(C-8),50.25(C9),36.64
(C-10),21.19(C-11),39.79(C-12) ,42.42(C-13) ,
56.04 (C-14),24.50 (C-15),29.08 (C-16), 56.98
(C-17),12.18(C-18),19. 11(C-19) ,40.67(C-20) ,
21.26(C-21),138.48(C-22),129.37(C-23),51.37
(C-24),32.02(C-25),21.36(C-26),19.55(C-27) ,
25.56(C-28),12.42 ( C29) , ¥ wE 45 18 i 5 SCHk
[24 JHRIEXS LE, B e S W) 18y ELHI I
EY 19 14 iR R (5407) , Molish &5
Liebermann-Burchard JZ Jif 2} FH P, S5 FH 43 %% 10%
HyHk H,S0,-EtOH T8 J2 ik et EhndaJs , 5
L6 SRZAE YT RE N AR RS Y. IE
BT ESI-MS 15 H m/z #:599.429 1[M +Na ] ",
455 U H-NMR 1" C-NMR 35 1A, 1 Ho 0 7508
CysHe O, 0 %A H-NMR (8,600 MHz, pyridine-
ds) TER X AERAFTE 6 D EE(F 5 8,0. 34 (3H, s,
18-CH,),0.92 (3H, s, 19-CH,),0.89 (3H,d, J =
7.38 Hz,21-CH,),0.85 (3H, d, J = 6.84 Hz, 26-
- 230 -
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CH,),0.64(3H,s,27-CH,) ,0.87(3H,t,J =3. 36 Hz,
29-CH,) ; fER G X $RAETE 1| MR AR 155
5.34(1H,t,J =2.28 Hz,H-6) .1 It 755
8,5.07(1H,d,J =7.68 Hz, H-1") F1H At 5L i
=4 5,4.08 (1H,t,J =8.28 Hz, H-2') ,4.31 (2H,
m,H-3", H4') ,4.00 (1H, m, H-5") ,4.58 (1H, dd,
J=11.82,2.22 Hz,H-6"a) ,4.43(1H,dd,J =11.76,
5.22 Hz,H-6'b);8,3.95(1H, m,H-3),2.47 (1H,
m,H-8),1.66(1H, m,H9),1.81 (1H, m, H-14),
1.95(1H,m,H-17),2.12(1H,m,H-20) ,1. 87 (1H,
m, H-24),2.73 (1H, m, H-25) .,” C-NMR ( §, 150
MHz, pyridine-ds ) §. 37.95 (C-1),30.73 (C-2),
79.11(C-3),39.81(C4) ,141.36(C-5),122.43(C-
6),32.65(C-7),32.51(C-8),50.79 (C-9),37.40
(C-10),21.76(C-11) ,40.41(C-12) ,42.95(C-13) ,
57.28(C-14),24.99 (C-15),29.04 ( C-16) , 56. 69
(C-17),12.45(C-18),19.91(C-19) ,36.88(C-20) ,
19.49( C-21),34.66 (C22),26.79 (C-23),46.49
(C-24),29.89(C-25),19.67(C-26) ,20.48(C-27),
23.85(C-28),12.64 (C-29), 103.04 ( Gle-C-1"),
75.84(C-2"),79.03(C-3"),72.14(C4"),78.53(C-
5'),63.29(C-6") AXREEL I L 5 SCHR[ 25 T HiR B Xt
Fo, SEE B 19 e M

G 20 3% B AR Y, IE 2 F HR-ESI-MS
B m/z H:279.347 6 [M + H] ™, Fi 454 1
"H-NMR A1 C-NMR 3% [&, # & H o F X Hh
C,.H,,0,, %44 %' H-NMR (8,600 MHz, DMSO-
dy)8,7.68(2H,dd,J =5.82,3.30 Hz,H-3,6),7.63
(2H,dd,J =5.64,3.36 Hz,H4,5) 4. 18(4H,t, ] =
6.54 Hz, H2",2"),1.60 (4H, m, H-3",3"),1.33
(4H,m,H4',4"),0.87 (6H,t,J =7.38 Hz, H-5',
5") " C-NMR (8,150 MHz, DMSO-d, ) 8. 131.73 ( C-
1,2),128.72 (C-3,6),131.60 (C4,5), 167.03
(CO0-1",1"),65.08 (C-2",2"),30.04 (C-3",3"),
18.71(C4",4") ,13.62(C-5",5") , w5t 5
SCHR[26 B X LE, 2824654 20 4R —H R
— T

A 21 IR E kR, 5 i = B i) 2 B
R IZAE VI RT RE N AR IS LS , TR B+ ESI-MS
13 H m/z 25:205.235 3[M + H] " AR 4 A KL, 75
Z54 I H-NMR F1" C-NMR 3 [, i o 7 X0k
C,,H,N,0,, ZAfk4&¥' H-NMR (8,600 MHz, metha-
nol-d, ) R XA AE 5 MR AR F 155 6,7. 65
(1H,d,J=7.92 Hz,H4),7.30(1H,d,J =8. 10 Hz,

Hh [ 220 A5 2025 4 2 H 2 60 55 3 1)



H-7),7.15(1H,s,H-2),7.07(1H,t,J =7.20 Hz, H-
6),6.99(1H,t,J=7.20 Hz,H-5);8,3.84(1H,dd,
J=9.36,4.08 Hz, H-11),3.46 (1H,dd, J=15.18,
3.96 Hz,H-10a) ,3. 11 (1H,dd,J = 15.24,9. 36 Hz,
H-10b) ,"” C-NMR ( &, 150 MHz, methanol-d, ) &
128.45(C2),112.44(C-3),119.33(C4),120. 11
(C-5),122.75(C-6),109.43(C-7),138.39(C-8),
125.18(C-9),28.41(C-10),56.54 ( C-11) ,174. 31
(COOMH) , ¥t K i ik 5 SCHR[ 27 J 4B X 1, %
G 21 2 L0 5R .

a9 22 A TCE TR, Molish [ i Ay FH:
IE B ESI-MS 18 H: m/z $7:599.235 I[M +H] ", 1§
Z54H H-NMR F1" C-NMR 3 [, 47 X0k
Cy Hy O, iZ 4k & ' H-NMR (5§, 600 MHz,
DMSO-d,, ) TEAR S X 7R AL M S5 F-15 5 8, 6. 97
(2H,s,H2,6) f16.93 (2H,s, H-2",6") FH i 38
FA556,4.60(1H,dd, J=4.50,12.36 Hz,H-1");
8,3.68(6H,s,0CH, x2),3.65(6H,s,0CH, x2),
“C-NMR (8,150 MHz, DMSO-d, ) 8, 140.23 (C-1),
105.65(C-2),153.86(C-3),137.73(C4) , 154. 45
(C-5),105.81(C-6),86.81(C-7),55.51 (C-8),
72.76(C-9),132.49 (C-1"),104. 44 (C-2"), 149. 33
(C-3"),138.69 (C4'),149.75 (C-5"),138.45 ( C-
6'),86.95 (C-7"),55.26 (C-8'),72.45 (C9'),
56.70( OCH, x2),56.89 (OCH,; x2),105.14 ( C-
17),76.53 (C-2"), 78.83 ( C-3"), 71.98 (C4"),
79. 14(C-5") ,62.99 (C-6") , ¥t 5 4fs 3 i 5 Sk
[28 JHfEXT [, S et 5 22 7,7 -W-(4-F5 -
3,5- T HA RO ) -8, 8- Y k- Y A kR 4-0-
B-D-IHL e

& 23 A TCE Bk K, Molish 5 Lieber-
mann-Burchard Jz i}y B, (H 5 E &3 ) i A 1
£, 5 10% 1y¥ H,S0,-EtOH -3 2 5E Btk F i #4
o, B T E — BTG A R AR
PR IZAL G Y AT RE O MR e BE R BT, IE BT
ESI-MS f8H: m/z #:1 219.576 6 [ M + Na] *, 4%
A "H-NMR 1" C-NMR % [, #f & 4y F Xk
CssHy, 0, 121’{3%%] H-NMR (6,600 MHz, pyridine-
ds) 1E = KPR FEAE 4 AP B 155 8, 0. 63
(3H,s,18-CH,) ,0. 83(3H,s,19-CH,) ,1. 15(3H,d,
J=6.90 Hz,21-CH,) ,0.70(3H,d,J =5.40 Hz,27-
CH, ) s EM3 X B /R AR AE 5 W o 2 0T T 155 6,
4.90(1H,d,J =7.56 Hz, Gal-H-1") ,5.17 (1H, br,
Gle-H-1"),5.52 (1H, d, J = 7.56 Hz, Glc-H-1")

o 2577 2 2025 42 145 60 4555 3 )

5.31(1H,d,J =7.86 Hz,Gle-H-1"") #15. 16 (1H, br,
Xyl-H-1"") ,"* C-NMR ( §, 150 MHz, pyridine-d; ) 8
37.62(C-1),30.35(C-2),78.27 (C-3),35.24 (C-
4),45.06 (C-5),29.37(C-6),32.84(C-7),35.67
(C-8),54.80(C-9),36.25(C-10),21.72(C-11),
40.58(C-12),41.23 (C-13),56.87 (C-14),32.59
(C-15),81.83(C-16) ,63.46(C-17),17.10( C-18) ,
12.76(C-19) ,42.44 (C-20),15.54 (C-21),109. 70
(C-22),32.26(C-23),29.73(C-24) ,31.07(C-25) ,
63.48 (C26),17.82 (C-27), 102. 82 ( Gal-C-1"),
73.66(C-2"),76.02(C-3"),80.74(C4") ,76.59( C-
5),61.06(C-6"),105. 42( Gle-C-1") ,81.59( C-2"),
88.91(C-3"),71.27(C4"),77.72(C-5") ,62.74( C-
6"),104.47 ( Gle-C-1") , 74.46 (C-2"), 87.73 ( C-
37),70.31 (C4"),78.44 ( C-5"), 62.47 ( C-6"),
105. 21 ( Gle-C-1"") ,75.75 ( C-2""),79.05 ( C-3""),
71.84(C4") ,79.02(C-5") ,62.66( C-6") ,105. 42
(Xyl-C-1""),75.36 (C2"),77.93 (C-3""),71.21
(C4"),67.31(C-5"") Wt A Ha il ik 55 SCHk [ 29 ]
RIEXT G, SE b5 23 e 1 B

a4, HasGERR(PE), S8R
K, Bil, S 2 B R iz A ST el & Bk 64,
IEBF ESI-MS 18 H m/z H7:118.081 1[M+H]* 1
PRI, P54 H H-NMR F1" C-NMR % &, &
HAFx K C;H, NO,,' H-NMR (8,600 MHz,D,0)
5,3.84 (2H,s,N-CH,),3.20 (9H,s,3 x N-CH, ) ,
BC-NMR(§,150 MHz,D,0) 8. 51.61 (3 xN-CH,),
64.38(N-CH,) ,167.53(C =0) , 5@k 53¢
HR030 JHIEXT HE , SE b5 24 IR

4 EIMRELFENERER
4.1 DPPH - J iRt 7 R %
ZHOCHR [31] T3k, R PR . KGR B
100 LA i W T 96 FLAR T, T J5 i A 100 L DP-
PH %3(0.2 mol - L™") , % ALIRFTH 515 F 25 C
PE AR T SO 30 ming B SE AL, T 517 nm
DA KL B BE A (A, ) o X BR AL LATE K Z AR
BDPPHIFW (A,) o VCAE N HYEX R, PR S Bk
. FrAa A 3 M REALEAT, A1 it
DHH-%%$H@:&Wg:ﬂ%%d%%
~3(1)
A AN AL BERE SIS B0 DPPH 75 1 WO
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JFEAHL s A, A [RIH BERE I ATE K S A 6 BE A 5
Ay B IGIK BRI DPPH 55 (W A
4.2 ABTS - ki 1 5

ZMRSCHR [32 ] J7 ik, M AE 1B 2. 4 AR B
19.2 mg ABTS 1 3. 31 mg = 67 BRAF , I /K ¥ it J5i
EARES mL A RIS ABTS £F . 27 Clit
BB 14 h g, FAJGK SR B PR E 734 nm 5
KAEWIEBE D (0.7 £0. 1), BIFH ABTS % i K
I 100 WL A &b 3 98CT 96 LA, i A
100 pL ABTS ¥, 5 LW AT ¥ 505 T 25 C il
H HORESE S W30 min 2R SE IR , T 734 nm
A T ' B (AL) o X BRZH DL JC K & AR
ABTS ¥ (A,) o VCAE N BHPERS B, 23RS i
MR FrA IR (a3 5 3 AN ALFAT, 3 A 2
PR

(A, -4))

A, — ,
ABTS - R (%) = N 2 % 100%
0

A(2)

A AR FERE B ABTS %5 1Y ot
FEAE 3 A, AN [R) M B2 I A TG 7K OB W DY B {15
Ay TCIK S ABTS VR WG RE(E o
4.3 @AMEARLER

DPPH - V&R BE I 150 19 45 2R oK, BRI & )
3.4.8.9 13 122 4, HoAp b5 Y% DPPH - (13
FRAE ) AR 55 s T BRAE L, A5 9 AR
Pl i, i A 5 (1C5,) 4 (0.32 0. 11) mg -
mL ™" ABTS - iR AR /1050 1 45 1 R, A 1k
FYIAS ABTS - H4 1 BR 16 1, 3 7] RE T BR AL
AR, Hd kS99 By Is M &R, 1C,
(0.03+0.02) mg - mL™',

5 W i

HE D — P 2y £ TR P 2541, BA 0 M AR
FEVEIRERE RIS AR E)Z 8 A R0 A K
NILRiE . ABESE EE F AR B> % 80% L Bde
Iy 4 A ) A6 SO AL (A il 1B — S WY e L IR T
FIKRERAL) Hror g A feIF € 24 e s, &
2 AR (1 /1 2) 4 DEEE 51 (3 4.8
9) .2 MHRAAY (5 M 10) ,6 D EHAEKAS
P1(6.7.17 ~19H123) ,3 MEYELS Y (11,
12 f124) 1 SAEHLKR(13) ,2 DPRNERULEY)
(14 F122) ,2 DEZAF (15 F16) 1 DEERAL S Y
(20) F0 1 ADREEERR(21) o MIMTEAIIR SRR
B AC A 9 XA ) Hy B A BR G PR B, X
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Bl A HP R 2 R4 T PR 5 ) R T i A
Femh o [ B, AR P 13 Bl A (2 ~ 5,
8 ~12 .20 F122 ~24) Jy i I M EE 1 H 4 B 15 5,
HALG Y22 7123 RN E G RHEY oy B 5
ARAFFHE— 2 & T HE A 2E gy, S
bR AP0 K RN B PR A o A R S AR T
W5,
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