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Five new triterpenoid saponins from the kernels of Momordica
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Abstract: Five saponins were isolated from the kernels of Momordica cochinchinensis, by macroporous resin,
silica gel, ODS column chromatography, and semi preparative HPLC. Based on MS and NMR analysis, combining
with alkaline hydrolysis and acid hydrolysis, their structures were identified as: gypsogenin-3-O- {#-D-galactopy-
ranosyl (1—2)-[a-L-rhamnopyranosyl (1—3)]-f-D-glucuropyranonosyl} -28-O- f-D-xylopyranosyl (1—3)-[5-D-
xylopyranosyl (1—4)]-a-L-rhamnopyranosyl (1—2)-f-D-fucopyranoside (1), quillaic acid-3-O- {£-D-galactopy-
ranosyl (1—2)-[a-L-thamnopyranosyl (1—3)]-f-D-glucuropyranonosyl} -28-O- f-D-xylopyranosyl (1—3)-[f-D-
xylopyranosyl (1—4)]-a-L-rhamnopyranosyl (1—2)-/-D-fucopyranoside (2), gypsogenin-3-O-f-D-galactopyranosyl
(1—2)-[a-L-rhamnopyranosyl (1—3)]-f-D-glucuropyranonoside sodium (3), quillaic acid-3-O-f-D-galactopyranosyl
(1—2)-[a-L-rhamnopyranosyl (1—3)]-f-D-glucuropyranonoside sodium (4), 18a-quillaic acid-3-O-f-D-galactopy-
ranosyl (1—2)-[a-L-rhamnopyranosyl (1—3)]-#-D-glucuropyranonoside (5). Compounds 1-5 were new compounds,
and named as mubezhisides A, B, C, D, E, respectively. They all could obviously inhibited the growth of Candida
albicans, C. parapsilosis, and C. tropicalis.
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Figure 1 Structures of compounds isolated from Momordicae Semen

Figure 2 Key HMBC and 'H-'H COSY correlations of compounds 1-5



- 444 - 2% % Acta Pharmaceutica Sinica 2025, 60(2): 442-448

78.3 (GluA, C-2')-6, 4.99 (Rha, H-1") 55 9. 83.2 (GluA,
C-3") 3 A O, $om Bk 3 &2 0T o p-F- L b
H(12)-[a- R ML (1—3)]-4-F & S IR 2 5, 4.19
(GluA, H-1"5 5, 82.0 (C-3) B AHE, i € 2 1 771 2
H 70 C-3 07 5 % & BERE IR L AHE . S51b&4 1a.1b L
B, A C-28 M mg A (0. 175.9), 77~
281 S HEILAIE . 45 A RUKIRSE R, e 28 S aE &
B2 NARPERE A E BRI TR A E . HMBC
W, 5, 4.43 (Xyl, H-1"") 5 5. 85.9 (Rha', C-3"").
J, 4.41 (Xyl', H-1"") 5 6. 81.8 (Rha', C-4""). 6, 5.22
(Rha', H-1"") 5 6, 73.4 (Fuc, C-2") 43 A A7 15 AH 5% 1,
$eor Bk 4 KRR BRI T N B-ARHEEE (1—3)-[-K
W3 (1—>4)-a- R RE)-(1-2)-p-5 R HE L 5, 5.26
(Fuc, H-1") 5 5. 175.9 (C-28) W & #H 5% (/& 2), Hfi &
284 A VENE LA . BT S SN
758 T8-3-0-{B-D- ML 2 FLRE = (12) - [a-L-FE TR 5
258 B (13)]-B-D- ML g 767 %) % 2t R 4k } -28-0-B-D- ik
IR A B 2 (1—3)- [ B-D-ML W A BB (1—4)-a- L-ME I R 4=
Bl FHE]-(12)-B-D- ML W 25 8, AR R VR Ay 44
KETHA.

&2 AR [a]y=-1.8(c0.22, HO);
HR-ESI-MS 45 th #E 7 T & & HR-ESI-MS m/z
1 525.668 2 ((M-H]", C,.H,,,0,,, it H 1H 1 525.669 9),
’orH s 1N C,H, 0, 'H."CNMR5HKED R
FEARAL, SRt S 2 T8 R & T AR =R T . &
KK SRS AL B P B2 R -3-0-p-D- 2 FL Bl 3 (1-2) -
[o-L- 25K 3 (1—3)]-4-D-Fi G HEBS IR T (2a), FR /K R
BRI (2b), HiE A2 B R TR, C-3 1%
PEEE S 3 AN BEEL . TR K AR 78 W O D=7 A BE R TR
D-F-3L 05 D- KB D-5 W L- R R 455108
G, 1 DA FEE R D= LB . D-AKBE . D-&
FEREREY N pR AL, L- SR HE 3N a #8L . HMBC
H1, 9, 4.28 (Gal, H-1") 5 §. 78.3 (GluA, C-2).4, 5.00
(Rha, H-1") 5 6. 82.6 (GluA, C-3") 4 7l 4 2%, # & b
R = WEESE RN 9 B-F FUREFE(192)-[a- R 25 b 5
(1—3)]-p- % % FERE IR JL 5 6, 4.17 (GluA, H-1") 5 dc
82.3 (C-3) HH R AHIE, i a2 12 7 R C-3 A7 5 7] 467 W 1k TR
FAME . 54 2a.2b L, C-28 B B 17 =3 60 F8
(6. 175.6), #2728 L bEFe L . HMBC i v, 6, 4.43
(Xyl, H-1") 5 85.9 (Rha’, C-3"").4,, 4.41 (Xyl', H-1"")
55 6. 81.7 (Rha’, C-4"").6, 5.11 (Rha', H-1"") 55 6. 73.6
(Fuc, C-2) 43 BIAFAE R S, #5E ik 4 AN BB L 1 0%
T N - AR BEEE (1-3)-[B- K KE K (1—4)-a- R 2= HE
H]-(1-2)-B- 5 BEHE I ; 6, 5.25 (Fuc H-1") 5 6. 175.6
(C-28) WA AHC, i 28 1 5 5 TR AR S AHE o IR 22

SE AL AW 2 G5 KON R IR -3-0- {B-D- W TR 2 7L b J:
(1—2)-[o-L- M TR 5 25 4 3 (1—3)]-B-D- 1 e 2 2 b i
1% 3 -28-0-B-D- ML W A B 5 (1—3) - [ B-D- 1Lk PR A 5k
(14)-a-L- WMt R 45 0 ] -(1—2)-B-D- Mk IR 25 358 i EF
B, B AR T B,

a3 AHER, [a]¥=-2.4(c 0.22, MeOH);
HR-ESI-MS %5 i #E 73 ¥ 5 1 U 975.454 2 ((M-H] ",
C,H,NaO,,, it 5 1 975456 5), #& =~ 4 T X N
C,H,,NaO,;. 'H."C NMR 5 &) 1a JE 5 AL, (H
HRHER C-6 155 (0. 174.3) W B RIS AL s, 7
% HE R C-6 L #h . HMBC i 1, 6, 4.28 (H-1") 5 o,
78.1 (C-2)-4,, 4.98 (H-1") 5 5. 82.0 (C-3") 4 Bl # 2%,
Ty 5 Wl 5 3 42 LY A B- 2 L BE R (192) - [o- B ZE B
$-(1-3)]-p- 7 E FERERR BY; 0, 4.23 (H-1") 56, 83.3
(C-3) BHEAH R, W 5E 22 A0 17 521 J6 C-3 o 5 7] 465 i 7
BT AR A YIS AL AT B I6-3-
O-f3-D- 1 T 2= L0 FE (152) - [a-L- M I BR 2 B 3L (1—
3)]-B-D- N Ve ] 22 A 18 1 L 4, i 4 WK BT C

th&a AEMAEK, [a]¥=-3.8(c0.37, MeOH);
HR-ESI-MS %5 Hi #E 70 7 55 10§ 5 991.450 5 ((M-H],
C,H,NaO,,, it 5 {8 991.451 5), #&£ =~ 4 T X N
C,H,,NaO,. 'H."C NMR 5 &%) 2a JE 5 H L, (2
& PEER C-6 {5 %5 (0. 173.9) B B MR IZ AL B, R
C-6 Hi#h. HMBCiE%H, 5, 4.28 (H-1") 56, 78.0 (C-2")-
5, 4.98 (H-1") 5 6. 82.0 (C-3") 43 Bl AH 5%, T 52 i 3 i
BT N p-2F SR (1-2)-[a- B ZE B 3 (1—3)]-8- 7
EFEREER AN, 0, 4.26 (H-1") 55 6c 83.3 (C-3) B B AH X,
T 58 & R R C-3 6 5 7 %6 W TS P A i o B 8T E A
AW 4 5 KON R IR -3-0-B-D- W I 2 LB 3 (1-2)-
[or-L-PEk W 5% 25 0 35 (1—3)]- B-D- Pk s 3 267 06 1% 1 7 4,
A ARETFHD.

WwEMS AR, [a]y=-3.1(c0.24, MecOH);
HR-ESI-MS %5 i #E 70 7 5 10§ 5 969.469 7 (IM-H],
C,H,,0,,, 15 1H 969.469 5), $& 7R 5 T 3N C, H,,0,0
'H NMR."”C NMR 5.4 2a = B AH AL, {H H-18 1.2
L# (6, 3.06) B A[A], #2278 H-18 A a #4L; NOESY
W, 6, 3.06 (H-18) 5 6, 1.29 (H-27) B EAHE, 33—
AN H-18 67 N o #8Y. HMBC i+, 5, 4.25 (H-1")
56,782 (C-2)+6, 5.02 (H-1") 5 5. 81.9 (C-3") 43 il #H
R, i 8 MBI FE T 2 - AL NEHE-(12)-[o- BR 2=
Fe-(1-3)]-p-H & FEBE B 2L 5, 4.15 (H-1") 5 6¢c 83.8
(C-3) B RAH %, B 52 B2 IR C-3 A7 5 781 4 Wi I 1% AH
o BRAWEN G S S5 N 18a-18 LR -3-0-p-D-it
MR 2 LA 2 - (1—2)-[ - LML W B 284 2 -(1—3)]-B-D- Mkt
VR 7] 28] B P R, i 4 WK T E.



T A RETAT A S AR = R IR 445

Table 1 NMR data of the aglycone moieties of compounds 1 - 5in DMSO-d, (700 MHz for 'H NMR, 176 MHz for *C NMR, J in Hz)

1 2 3 4 5
No.
O oy O oy O oy O oy O Oy
1 38.0 1.54, m 38.1 1.54, m 37.9 1.56, m 38.0 1.54, m 38.1 1.54,m
0.95, m 1.01, m 0.97, m 1.01, m 0.95, m
2 24.7 1.95, m 24.6 1.99, m 24.8 1.96, m 24.8 1.99, m 24.8 1.98, m
1.60, m 1.58, m 1.57, m 1.58, m 1.59, m
3 82.0 3.73, m 82.3 371, m 83.3 3.74, m 83.3 3.68, m 83.8 3.61,m
4 54.5 54.6 54.5 54.5 543
5 47.3 1.25, m 47.7 1.26, m 47.8 1.26, m 47.8 1.26, m 48.1 1.27, m
6 20.2 1.32,m 20.3 1.35, m 20.3 1.35, m 20.3 1.35,m 20.4 1.35,m
0.78, m 0.79, m 0.79, m 0.79, m 0.80, m
7 31.9 1.40, m 32.5 141, m 324 141, m 324 141, m 32.5 1.42, m
1.18, m 1.18, m 1.18, m 1.15, m
8 39.8 39.8 39.8 39.8 39.9
9 46.4 1.63, m 46.4 1.60, m 459 1.54, m 46.4 1.60, m 46.7 1.59,m
10 35.9 359 36.0 36.0 36.0
11 22.8 1.81, m 233 1.81, m 23.9 1.81, brs 233 1.81, m 233 1.81, m
12 122.0 5.18, brs 121.9 5.16, brs 121.0 5.11, brs 121.4 5.20, brs 120.4 5.20, brs
13 143.6 143.5 145.4 144.6 145.6
14 41.6 41.4 41.6 41.6 41.8
15 27.6 1.53, m 353 1.90, m 27.7 1.53, m 35.6 1.90, m 35.1 1.77, m
1.08, m 1.11,m 1.11,m 1.12, m
16 233 1.50, m 73.5 432, m 23.4 1.50, m 73.3 432, m 74.0 4.20, m
17 47.6 48.2 47.4 1.65, m 479 48.5
18 41.8 2.73,d (13.6) 41.0 2.82,d(12.5) 41.6 2.81,d(12.6) 41.0 2.82,d(12.5) 41.5 3.06,d (14.4)
19 459 1.64, m 46.8 2.23,t(12.5) 46.2 1.65, m 46.9 2.23,t(12.5) 46.9 2.10,t(14.4)
1.06, m 0.99, m 1.04, m 0.99, m 0.90, m
20 30.8 30.6 31.0 30.7 30.7
21 335 1.17, m 35.1 1.33, m 334 1.18, m 35.0 1.33, m 35.9 1.76, m
1.34, m 1.18, m 1.33, m 1.18, m 1.01, m
22 32.0 1.65, m 32.5 1.64, m 32.9 1.66, m 324 1.64, m 32.5 1.61, m
1.41, m 1.41, m 1.41, m
23 209.9 9.44,s 210.1 9.44,s 210.3 9.46, s 210.2 947,s 211.2 9.49,s
24 10.5 1.06, s 10.6 1.06, s 10.7 1.05,s 10.7 1.07,s 10.9 1.09, s
25 15.8 0.88, s 15.9 091,s 15.8 0.90, s 15.8 0.90, s 15.9 091,s
26 17.1 0.67,s 16.7 0.66, s 17.3 0.74, s 17.3 0.68, s 17.6 0.73,s
27 26.0 1.10,s 26.8 1.32,s 25.9 1.12,s 26.9 1.33,s 27.2 1.29,s
28 175.9 175.6 178.9 178.7 178.4
29 332 0.90, s 333 0.84,s 334 0.88, s 333 0.83,s 33.7 0.82,s
30 24.0 0.87,s 24.7 091,s 23.4 0.86, s 24.7 0.90, s 24.7 091,s
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Table 2 NMR data of the sugar chain moieties of compounds 1 - 5in DMSO-d, (700 MHz for 'H NMR, 176 MHz for *C NMR, J in Hz).

*Overlapped
N 1 2 3 4 5 N 1 2
OA (5(‘ (SH 6(‘ 6” 6{“ 5” 6(‘ 5” 6(‘ 6” 0. 6(‘ (SH 6{‘ 6”
1" 101.5 4.19,d(6.6) 101.7 4.17,d (7.0) 102.2 4.23,d(6.9) 102.2 4.26,d (7.0) 1022 4.15,d(7.1) | 1" 93.8 5.26,d(7.3) 93.7 5.25,d(7.3)
2" 783 337 78.3 3.39° 78.1 3.39,m 78.0 3.39, m 782 3.35,m 2" 73.4 327" 73.6 3.27"
3" 832 337" 82.6 3.39° 82.0 3.49,m 82.0 3.49, m 81.9 3.42,m 3™ 75.5 329, m 755 329, m
4" 71.8 323,m 71.8 323, m 719 3.23,m 71.8 3.23,m 71.8 3.21° 4™ 72.4 3.16" 72.6 3.16"
5" 699 331° 69.3 3.32° 68.7 3.89,m 68.7 3.89,m 68.4 3.96,m 5" 70.3 3.31° 703 3.31°
6 172.6 172.4 174.3 173.9 172.5 6" 16.7 1.05, brs 16.7 1.05, brs
1" 102.8 4.28,d(7.8) 102.8 4.28,d(7.8) 102.9 4.28,d(7.3) 102.9 4.28,d (7.8) 103.0 4.25,d(7.1)| 1" 99.9 522, brs 100.2 5.11, brs
2" 725 3.14,m 733 3.14,m 72.5 3.18, m 72.5 3.18, m 72.5 3.18,m 2" 717 3.41° 71.7 3.41°
3" 749 3.59,m 745 343, m 74.5 3.43,m 74.6 3.43, m 73.6 3.23° 3" 859 3.36,m 859 337, m
4" 71.1 3.71,m 71.1 3.71,m 71.1 3.71,m 71.1 3.71,m 71.1 3.70,m 4™ 818 3.45,m 81.7 3.42,m
5" 755 3.29° 75.5 3.29° 75.6 329, m 75.6 3.29, m 75.7 3.23° 5" 68.4 3.65,m 68.6 3.61,m
6" 603 3.64,m 60.3 3.64,m 603 3.58,m 60.3 3.58, m 60.0 3.60, m 6" 183 1.15,d(6.0) 185 1.16,d(6.0)
347, m 347, m 3.46, m 3.46,m 341, m
1" 100.7 4.99, brs 100.6 5.00, brs 100.3 4.98, brs 100.9 4.98, brs 100.9 5.02, brs 1" 105.4 4.43,d(7.8) 105.1 4.43,d(7.7)
2" 712 3.60, m 71.1 3.60, m 70.9 3.60, m 71.0 3.60, m 71.1 3.42,m 2™ 743 3.06, m 74.1 3.06, m
3" 740 325, m 74.0 3.25,m 74.0 3.26, m 74.1 3.26, m 73.9 3.23° 3™ 712 3.19,m 76.4 3.19,d(9.9)
4" 74.1 3.10° 74.1 3.09° 74.0 3.09, m 74.1 3.09, m 73.9 3.23° 4™ 71.1 3.42° 71.1 3.41°
5" 685 393, m 68.5 393, m 68.3 393, m 68.3 393, m 67.8 3.66,m 5™ 66.2 3.67,m 66.2 3.67, m
3.14,m 3.14, m
6" 182 1.05,d(6.0) 183 1.06,d(6.0) 183 1.07,d(6.2) 183 1.07,d(6.2) 182 1.05,d(6.1)| 1" 104.6 4.41,d(7.8) 104.7 4.41,d(7.7)
2" 74.0 3.10° 74.2 3.09°
3™ 712 3.42,m 71.1 3.41°
4™ 71.1 3.30,m 69.9 3.31°
5™ 66.0 3.68, m 66.0 3.68, m
3.16" 3.15°
Table 3 The results of antifungal experiment. MIC: Minimal AREE T 258, 2021 T B W AER TLb A4 26 11 1%,

inhibit concentration; CA: Candida albicans; CP: C. parapsilosis,

CT: C. tropicalis; NA: Not active; AMB: Amphotericin B

Compd. MIC/pmol L Compd. MIC/umol-L"
CA CP CT CA CP CT
1 16.0 8.0 8.0 2b NA NA NA
la 32.0 16.0  16.0 3 32.0 8.0 8.0
1b NA NA NA 32.0 8.0 8.0
2 16.0 16.0 8.0 64.0 16.0 16.0
2a 64.0 16.0 16.0 AMB 16.0 8.0 8.0

Ve (iR S8 B A R A A); LDZM LA 7
VKB (i 22 27 830 ); Captair Bio 321
% TAE 4 (EE Captair A#])o

TR RE AR TR ET BE O R EE (A A,
W RMEHE AR, N (B, BiEE REAAE);
D101 KALA AR (TR 48 735 A w)); # 2T (CC) A A%
JB (200~300 H, & &4k T2 7]); ODS Je AHfiE i
(40~63 pum, £ [E Merck 2> 7); HSGF,,, i IR AR (JH &
TLRHE RS T A 2 \)); D-461 %) B 8 % D=1 FLBE . D-K
BE D-75 R L- SR 2SS L L-F R R B  — W R
WK (2 kAL A W) ); SRR IE R = B (LRI 2
Ak); RMPI1640 55 973 (1% & Sigma-aldrich 24 &); 44
SERH (ATCC10231) TP & Bk (ATCC22019) F4
R E (ATCC201380) Fh H [ 5 245 Tk BF 7% e Bt
Fefit.

22 e I AR N P RHE W) K ¥ T Momordica
cochinchinensis (Lour.) Spreng. 1) - & pl 24 Fh 7, b A
(MBZ202108) TRA7- T F#FAE K245 Bibn AT .
1 RS

K¥ETA27.5 kg, 60 L ZEERIPE 2 K, BIR 2 h, JE
I, JRE A RS ERE (719 g). BEIRBEFT3L
AKH AR & e LR B IE T EEAEEL 3 UK,
K2 L, BS54 kAL (433 g) — S L 0
K7 (28 @)« 2R WG EBAL (44 ) 1E T EEBAL (83 g); A%
R IE [T 7, 43 K34 (113 g)o

KL (106 g) 28 K AL i #F: 53 43 55, AR I H
7K 30%60%-90% LGN, I W% 77145 Fr. A~
D. Fr.B (5.9 g) £0DSH &1/ 5 (MeOH-H,0 3:7~
4:1) J5, 3 Fr. B,~B,. Fr. B, (589.2 mg) & PHPLC /&
(MeCN-H,0 1:9~1:1, 30 min; 10 mL-min™'; 210 nm),
A1 (37.8 mg, t, = 14.6 min). Fr. B, (155.7 mg) &
PHPLC 73 (MeCN-H,O 1:4~2:3,30 min; 12 mL'min™;
210 nm), 51L& %2 (27.0 mg, t, = 13.7 min); Fr. B,
(73.4 mg) 4 PHPLC 7} &5 (MeCN-H,O 1:4~3:2, 35 min;
12 mL'min’'; 210 nm), #HL 443 (8.4 mg, £, = 19.6 min).
Fr. C (4.1 g) £ ODS # {4 43 & (MeOH-H,0 3:7~
9:1) Ji, 13 Fr. C,~C,. Fr.C, (80.2 mg) 4 PHPLC 4} &5
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(MeCN-H,0 1:4~3:2, 30 min; 12 mL-min™; 210 nm),
BLEY4 (7.2 mg, t, = 19.6 min). Fr.C, (37.4 mg) &
PHPLC 43 & (MeCN-H,0 9:11, 12 mL-min™; 210 nm),
L5 5 (4.8 mg, t, = 14.6 min).

2 IKHR

K i L& 1.2 (% 6 mg) I 5% %7K 3 mL,
60 °C/KIG H n#4 4 h, EhER W 2 HH 1%, 3 mL /KB FI IE
TEER 2K, GIFIE T ERE, Jk B 57, 15 %
By . ABHE— 8 224 % HPLC 404t (MeCN-H,0
2:3; 15 mL'min™; 210 nm), 34t 54 1a (1.4 mg, t, =
20.6 min)~2a (1.6 mg, t, = 19.9 min).

P& K fif: AL &9 2 mg NN 5% HCLE R 5 mL,
95 °C/AKMFTFINA 6 ho 5 mL 5 LR EL 2 Ik, Bl
A, 3 R B R, &2 & WAH 2046 (MeCN-H,0
7:3; 12 mL-min’'; 210 nm) 5 1b (0.4 mg, ¢, = 18.5 min).
2b (0.6 mg, t, = 16.9 min). ¥ /KZ 9 E TG HKE
7, BTG 15 258 1 mg RiE F 2 mL IEmE 15,
N2 mg L- bt 20 B8 F e 36 iR #h, T~ 60 °Chn#% 2 he.
B N, K TS, N 0.2 mL = F 6 Rk e,
60 °C N2 h, ¥4 S N 5 #% 22 2 mL /Ko, B SRR R
CUE AL 3 Ik, & FE R IR A, i) Fcopl e e = PP R 1
BEAT A, B 0.5 mL ¥R k¥ i f5, T 14 000 r-min”
250> 20 min, B EIE R, #4T GC o #r GHEFEE: 1 L,
HERE AR IR E 270 °C; #A A A (99.999%); it H
1.0 mL-min™; A3 : #1464 160 °C, LL 4 °C-min" J &
200 °C, {45 5 min, LA 10 °C-min” J} & 240 °C, {# 4%
10 min. X B8 & 4% AH [F) 7 VE AT AE AL S, GCIEAT 0 T -
T8 L 55 BB O L T A B IR B N R X L, e S
Yy sk R
3 HFHEE

EWL AEBAE; [«]R=-1.3 (c0.18, H0);
HR-ESI-MS m/z 1 509.672 1 ((M-H]", C,;H,,,0,,, 75
81 509.674 9); '"H.”"C NMR . % 1.2.

&2 AEBAE; [«])=-1.8(c0.22, H0);
HR-ESI-MS m/z 1 525.668 2 ((M-H]", C,;H,,,0,,, 7%
81 525.669 9); 'H.”C NMR . 1.2.

&3 AR [a]¥=-2.4 (c 0.22, MeOH);
HR-ESI-MS m/z 975.454 2 ((M-H]", C,;H,,NaO ,, 75
{4 975.456 5); '"H."*C NMR L% 1.2.

k&4 AR [a]¥=-3.8(c0.37, MeOH);
HR-ESI-MS m/z: 991.450 5 ((M-H]", C,H,,NaO,,, I &
1991.451 5); '"H."C NMR .3 1.2,

&S AR [a]¥=-3.1(c 0.24, MeOH);
HR-ESI-MS m/z: 969.469 7 ((IM-H]", C,H,,0,,, i1 514

969.469 5); '"H."”C NMR L3 1.2.

&% 1a B @8 K, 'HNMR (DMSO-d,,
700 MHz) &: 9.43 (1H, s, H-23), 5.18 (1H, brs, H-12),
4.99 (1H, brs, H-1"), 4.28 (1H, d, J = 7.3 Hz, H-1"),
424 (1H, d, J = 7.0 Hz, H-1"), 1.11 (3H, s, H-27), 1.08
(3H, d, J = 6.3 Hz, H-6"), 0.88 (6H, s, H-25, 30), 0.86
(3H, s, H-29), 0.74 (3H, s, H-26); "C NMR (DMSO-d,,
176 MHz) 6: 38.0 (C-1), 24.1 (C-2), 83.2 (C-3), 54.5 (C-
4), 48.2 (C-5), 20.3 (C-6), 31.5 (C-7), 39.8 (C-8), 47.3
(C-9), 35.9 (C-10), 24.0 (C-11), 121.7 (C-12), 144.3 (C-
13), 41.7 (C-14), 27.4 (C-15), 23.4 (C-16), 46.0 (C-17),
41.6 (C-18), 46.2 (C-19), 30.9 (C-20), 33.3 (C-21), 32.6
(C-22), 210.3 (C-23), 10.6 (C-24), 15.8 (C-25), 17.2 (C-
26), 26.0 (C-27), 179.1 (C-28), 33.8 (C-29), 23.1 (C-30),
102.2 (C-1"), 78.2 (C-2"), 81.8 (C-3"), 71.8 (C-4"), 76.1
(C-5"), 172.4 (C-6"), 100.8 (C-1"), 71.1 (C-2"), 82.5 (C-
3", 76.5 (C-4"), 68.4 (C-5"), 18.3 (C-6"), 102.9 (C-1"),
73.3 (C-2"), 74.6 (C-3"), 71.0 (C-4"), 76.4 (C-5™), 61.1
(C-6")o LA L ¥E 5 SCHREHRIE I 22 4 17 2 1 U6 -3-0-
p-D-F¥-FUHEIE (152)-[a-L- R 2 HEF (1—3)]-p-D-Hi 4
PRI TR — 2.

&% 2a B @K K; 'HNMR (DMSO-d,,
700 MHz) d: 9.47 (1H, s, H-23), 5.19 (1H, s, H-12), 4.98
(1H, brs, H-1"),4.28 (1H, d, J = 7.8 Hz, H-1"), 4.25 (1H,
d, J=7.0 Hz, H-1"), 1.33 (3H, s, H-27), 1.08 (3H, d, J =
6.3 Hz, H-6"),1.07 (3H, s, H-24), 0.90 (6H, s, H-25, 30),
0.83 (3H, s, H-29), 0.67 (3H, s, H-26); "C NMR (DMSO-
d,, 176 MHz) 6: 38.1 (C-1), 24.6 (C-2), 82.5 (C-3), 54.6
(C-4), 47.7 (C-5), 20.3 (C-6), 32.5 (C-7), 40.8 (C-8), 47.0
(C-9), 35.9 (C-10), 23.3 (C-11), 121.4 (C-12), 144.5 (C-
13), 40.5 (C-14), 35.6 (C-15), 73.3 (C-16), 47.7 (C-17),
40.3 (C-18), 46.8 (C-19), 30.7 (C-20), 35.0 (C-21), 31.9
(C-22), 210.2 (C-23), 10.7 (C-24), 15.8 (C-25), 17.3 (C-
26), 26.9 (C-27), 178.7 (C-28), 33.3 (C-29), 24.7 (C-30),
102.2 (C-1"), 78.2 (C-2"), 81.8 (C-3"), 71.8 (C-4"), 69.3
(C-5"), 172.3 (C-6"), 100.9 (C-1"), 71.1 (C-2"), 73.5 (C-
3", 74.0 (C-4"), 68.5 (C-5"), 18.3 (C-6"), 102.9 (C-1"),
72.6 (C-2"), 74.5 (C-3"), 71.1 (C-4™), 75.5 (C-5"), 60.3
(C-6"). LA b EHE 5 SCRP R 8 1) 2 K R -3-0-B-D-F:
FLE JE (12)-[a-L- B 2= 0 2k (1-3)]-8-D- 1 %) B8 W6 1R
5

th &% 1b [ @k K ; 'H NMR (DMSO-d,,
700 MHz) &: 9.24 (1H, s, H-23), 5.17 (1H, brs, H-12),
2.73 (1H, d, J = 13.6 Hz, H-18), 1.12 (3H, s, H-27), 0.88
(6H, H-25, 30), 0.87 (3H, s, H-24), 0.83 (3H, s, H-29),
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0.71 (3H, s, H-26); °C NMR (DMSO-d,, 176 MHz) &:
38.1 (C-1), 26.8 (C-2), 70.9 (C-3), 55.6 (C-4), 47.4 (C-
5), 20.7 (C-6), 32.1 (C-7), 39.7 (C-8), 46.7 (C-9), 35.8
(C-10), 23.8 (C-11), 121.8 (C-12), 144.4 (C-13), 41.9 (C-
14), 27.6 (C-15), 23.4 (C-16), 45.9 (C-17), 41.3 (C-18),
46.1 (C-19), 30.9 (C-20), 33.3 (C-21), 32.5 (C-22),
207.5 (C-23), 9.3 (C-24), 15.7 (C-25), 17.3 (C-26), 26.1
(C-27), 179.0 (C-28), 33.8 (C-29), 23.0 (C-30). LA %
I 55 SCHREHRIE 1 2 AT B T B

&P 2b B ©HK; 'HNMR (DMSO-d,,
700 MHz) 6: 9.24 (1H, s, H-23), 5.21 (1H, brs, H-11),
432 (1H, m, H-16), 2.82 (1H, d, J = 12.6 Hz, H-18),
1.34 (3H, s, H-27), 0.91 (3H, s, H-30), 0.89 (3H, s, H-
25), 0.87 (3H, s, H-24), 0.83 (3H, s, H-29), 0.68 (3H, s,
H-26); “C NMR (DMSO-d,, 176 MHz) 6: 38.1 (C-1),
26.4 (C-2), 70.9 (C-3), 55.6 (C-4), 46.8 (C-5), 20.7 (C-
6), 32.3 (C-7), 41.5 (C-8), 46.5 (C-9), 35.8 (C-10), 23.3
(C-10), 121.4 (C-12), 144.5 (C-13), 40.5 (C-14), 35.6 (C-
15), 73.3 (C-16), 47.7 (C-17), 40.3 (C-18), 46.8 (C-19),
30.7 (C-20), 35.0 (C-21), 31.9 (C-22), 207.5 (C-23), 9.3
(C-24), 15.8 (C-25), 17.2 (C-26), 26.9 (C-27), 178.6 (C-
28), 33.3 (C-29), 24.6 (C-30). LA _E%d 5 SCHRU R B
52 R R — B
4 JEMEM

W & BR B R B 77 1 1, RPMITL640 55 9% J: 1 5 B
W EFZT 1x10°~5x10° 4, I8 5] . BULH 96 L
B, INNEE S (F RPMI1640 74 35 75 4% e #i B, &AL
(1) 25 W 4 K FE AR YN 128.64.32.16.8.4.2.1.0.5,
0.25 pmol-L™); 53 Il % & RPMI1640 7 14 15 7% 5 {F
FEX . 35 °CCER R IR, T 24 h 5 #EAT W AE %,
73 %68 B B /N ¥ B K B (minimal inhibit concentration,
MIC). bk SEEG 3 -FAT AR W ¥k, P73 MIC B AH [5]#E
A R N, T S BB B A A R

fEF Tk T, FRE. P By R R ARy Bt
IR 5 T U A7 BT B0 B B R S RS K O T

PRI & 9256 s F (538 TR 2 2R e £ 57 SR 00 T E L SR IR 4R S
JLIEE WE#H T A H 55T 4R 5 S0 90 B g5 M AR AT R S
B,

FERIRSE: BT R 1 75 B AR SUAFEAEAT TR 2 e
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