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A new labdane diterpene glycoside from stems of Rubus chingii
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Abstract: Objective To study the chemical constituents of the stems of Rubus chingii. Methods The chemical constituents were
isolated and purified by column chromatography on silica gel, ODS, Sephadex LH-20 and MPLC. Their structures were elucidated
on basis of physicochemical properties and spectroscopic analysis. Results  Seventeen compounds were isolated from the stems of
R.  chingii, and identified as pinoresinol (1), loliolide (2), vomifoliol (3), (-)-syringaresinol  (4),
13E-ent-labda-8(17),13-diene-3p,15,18-triol (5), 3B,18-di-hydroxy-manool (6), (+)-catechin (7), (-)-catechin (8), dibutylphthalate
(9), goshonoside-F1 (10), 3p-hydroxy-manool-18-O-B-D-glucoside (11), goshonoside-F2 (12), goshonoside-F5 (13), goshonoside-F4
(14), goshonoside-F3 (15), goshonoside-F7 (16), isoquercetin (17). Conclusion Compound 11 is a new compound named as
goshonoside B and compound 6 is a new natural product, compounds 1—4 were isolated from the plant for the first time, compounds
1—17 were isolated from the stems of R. chingii for the first time.
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B RG . BIR. RO, FHZERIM. B BESE
SECl, H7 B VLT EE 258, (BT HAT
TR R, MR A E K AR
BAEZERESE. B EZFRECa# T
KEMHTT, SRRNBRE T ESEMIE w2k,
MBRIREE Sy, BAPUEANL. ik, PiUE. iR
B PUIMAR S OB BTERAL . B IR AR 5 oA e 42
REG/ERES, s b e FEON 5220,
N1 B I KR %245 FH s 0 F-4m Rat b
JE Ay, B EAZG R TR, AN TR I
BRI _EO, 4Ra 78 B 2R AT A K
Tt R &M HR B B 2K ER 4y
17 AMEEY, ek lEE (pinoresinol, 1),
LN Cloliolide, 2). {3 KEE
(vomifoliol, 3). (-)-T&FHE&E [(-)- syringaresinol,
4] 13E-F k-2 H ¥ 5E-8(17),13- —H5-3p,15,18- =%
[13E-ent-labda-8(17),13-diene-3p, 15,18-triol, 5].
3p,18-di-hydroxy-manool ( 6 ) . (+ )- JL % &
[(+)-catechin, 7]. (-)-JL#F % [(-)-catechin, 8], 2T
& . W B — T fig C dibutylphthalate , 9 ) .
goshonoside-F1 (10). 3B-hydroxy-manool-18-O--
D-glucoside ( 11 ) . goshonoside-F2 ( 12 ) .
goshonoside-F5 ( 13 ) . goshonoside-F4 ( 14 ) .
goshonoside-F3 (15). goshonoside-F7 (16). F:#f
FZiF Cisoquercetin, 17). &% 11 AHLEDY,
A NEETH B, WEW 6 NERAY,
HEY 1~4 HEIRMIEED 5 E5 3], a1~
17 BT ZEFE IR,
1 UEEH

K LC-2030C 3D Plus ZYiAH 384 (H A &
A H]D; Agilent 8890 A4S AH (A CLe AR A F]D;
By 20-AD AU & m SORAH BB (H A B A
A]D; Buchi o B SI& Eig A Giii HB LA RD;
Sartorius BP211D Y F - R~V (4 [ ZE 4T i 8L (41D 5
Autopol IV-T/V i Y64 (36 E DKSH 2] ); Varian
UNITY INOVA 600 A4 P #E LR (3 Varian
/~#] )5 Micromass ZabSpec i 1% (32 Micromass
/3T]); Waters ACQUITY UPLC/Xevo G2 Q TOF &
THEEA (SE[E Waters A F]D);  HEVER KGR
(R R T 230 ); EYELA SB-1000 % jigf% 7%
RAL, EYELA A-1000 S BIfEH/KEERE (HA
EYELA A7]). Sephadex LH-20 (3iij#t Amersham
Biosciences A F]); C18 R AHIEKL A H A YMC 7= it ;

Hl 4 AN YMC (250 mm X 20 mm, 10 pm);

FE A i V2 R I O T B IR T A
KA Milli-Q —ZhoK; itk BT A7 A B 27 s
D-TC/K &b (b5 11833-201908) it [ i i [ v
I it 245 ik s P B s A B GR35 S 4 A i

EHRBRTEZRATABTMBT R CE, &0
VU4 24 i ar AT 5 e AT RSO B 7 0 48 0 ek
JB LT 7T R. chingii Hu 2%, kR4 (20200526)
TR B AETL PH 4 24 BT T e A =
2 ERSSE

T IRE AT 2E5M (5.5kg), FiRi FENH.
IKFEFEEL 2 WK, BRIR 2 h DR IR 4G50 RS B 7
TG (3 Lo FHIRATE G EKMRE, KK
F U e B R IR AR MR IE T 4% REE 3 9K,
TEIRG TG AR (8.4 @) BEIR ZBHTRAL
(42.1 @) IETEEHBAL (205.0 @)

TG R R AN 28 TE AR R AT €, A Ve - PR
LB (51 1-1 1 1) BFEEBEM, 24 TLC A& A
IRy, W45 16 M AL~AL16. Hr A12
% Sephadex LH 20 F:faifsrg, HEEMEME, £
TLC RriAF F 5 i, 28 AR 4 0B i, I
A NHEE-/K (36 64, 10 mL/min), B31L&Y
1 (5.4mg, tr=36.4min). Al13 % Sephadex LH-20
RSB, RS, £ TLC #1523 A,
28 JAH % = 0RO B, R BhAE Y 7K (20 ¢
80, 10 mL/min), 12L& 2 (25 mg, tr=41.0
min). Al4 % Sephadex LH-20 #4540 55, FHEE S
5, 2 TLC faill & F+15 3 Mg Fr. 1~3. Fr. 1
28 S ] % 2 BORAH €3, IR BhAH A R EE-K (22
78, 10 mL/min), f3E4LE4 3 (3.5 mg, tr=27.1
mind; Fr. 2 £ ORI = 808 i, sl
fiz-7K (38 : 62, 10 mL/min), 5#1L &4 4 (5.0 mg,
tr=21.8 min).A15 £ Sephadex LH-20 i 5 =5,
HEESE S, 22 TLC R ilifs £ BF i, 4 ARG % =
ROBAH B3, JshAH A W EE-7K (30 170, 10
mL/min), BE1L&Y5 (11.1 mg, tk=33.7 min)
6 (5.1mg, tr=35.4min).

BE R £, 6 304 48 TE MR A 00, — 40 P e -
Il (RFRLE 12 0 14 0 1) BRREEVENL, £ TLC
A IFEAIRLR 7, £55) 8 M4 B1~B7. B2 & 1E
FHAE AT (B, — S H be- i (ARARLEE 12 1 154
1 BREEBEM, 193] 8 ANk Fr. 1~8. H Fr. 4
2% Sephadex LH-20 F:fhifsy 28, HELEME, 4
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TLC RIS FBE 0, 28 AR & = 20 i, i
AN FEE-7K (20 : 80, 10 mL/min), &EI1b&4
7 (8.7mg, tr=14.1min) 18 (40.1 mg, tr=10.9
min); H Fr. 2 4 Sephadex LH-20 {4k /3 5,
FREE eI e, 28 SO & s RO 3, JRaIAH A
FEE-/K (66 : 34, 10 mL/min), 28L& 9 (45
mg, tr=24.5 min). B4 £ <A ODS #1525,
FEZ-7K (10 : 100—100 : 0) BB, ZmEB0kR
AHETERN G, AIEMHFA S, A% 100%H
B4y, 48 Sephadex LH-20 A itk /3 55, HH
BEBEG, 2 TLC fuilifs D8 £, 20 SOHH &5
ROBAH B3, WM A CF-/K (24 176, 10
mL/min), 5%{LA4 10 (96.7 mg, tr=43.3 min).
11 (8.7mg, tr=53.2min). 12 (84.5mg, tr=79.6
min). B6 £ K4 ODS il 43 55, FEE-7K (10 -
100—100 : 0) BREEWEML, 25 R0RAH BRIl 5
G IFMFEIE S, A EL 100% SR IR 47
2 Sephadex LH-20 F:fhiltsr 2y, HEEME, 4
TLC RS FBE 0, 28 AR & @ i A i, i
AN CHE-/K (27 0 73, 10 mL/min), B3HLEY)
13 (140.0 mg, tr=9.8 min). 14 (47.4 mg, tr=44.5
min). 15 (27.4mg, tk=25.3 min). 16 (27.4 mg,
tr=25.3 min). B7 & x|a] ODS il 735, H
7K (10 @ 100—100 : 0) BHREFVEML, 2R
RIS, SISy, AR5 5L 50% H
Jit (R4, 4 Sephadex LH-20 ¥:ffifhi /> 85, YL
Wi Je, 22 TLC KA BT 5, 28 SRH 1] 4% v 350 A
i, WA N EE-/K (30 : 70, 10 mL/min), 75
FMkEY) 17 (27.4mg, tr=45.7 min).
3 HHETE

&Y 6: ABTERKM AR, WTIE. TEE,
[a]2-10°(c 0.025, CH:0H), UV A" (nm): 201. i
o AT - D BT - AT B T R ik 4 1 1
TB 76 m/z 345.239 2 [M+Na]* (iH51E 345.240 6,
CaoH3403Na), 454 tH-NMR Al 3C-NMR i fif & He
¥ N CooHz4030

H-NMR &3z X Eox 2 AR TE S on
6.23 (1H, m, H-14), 5.62 (1H, dd, J = 10.8, 2.0 Hz,
H-15a), 5.21 (1H, dd, J = 10.8, 2.0 Hz, H-15b); 4.98
(1H, s, H-17a), 4.83 (1H, s, H-17b); It4k, H-NMR
WL H 3 S5 on 0.84 (3H, s), 1.04 (3H, s),
1.52 (3H, s). BC-NMR &R 20 Msfs 5, Hep 2
MRVERE S oc 149.6, 117.7; 147.8,107.4. KL EH 6

M REEE S5 AL &9 (-)-3B-hydroxymanooll]
AT OB, PRE R REEAR AR, HLIE G RN 7 e
HAEY) 6 1) 18 547 MIRE BRI K 45, 18
SEJEAE 3.69 (1H, d, J = 10.7 Hz, H-18a) A14.18
(1H, d, J = 10.7 Hz, H-18b), FKILEW) 6 1E 1L
&) (-)-3p-hydroxymanool f3EhE E 18 5472 1
AR HE I HAE HMBC H, EM55 (dn 3.69, 61 4.18)
A W5 C-18 (oc 67.8) Mk, #k—HRIFTLE
AR 18 S E. TG 6 HIFmgifil
3,18-dihydroxy-manool.

NOESY il 58| H-5 5 H-9. H-18 #%,
FKHC-18 NP A, H-9O NP AL, NI C-19 M a X,
H-3 5 H-19 %, H-3 M a B, OH-3 4B B, 45
Ak &W 6 %52 N 3p,18-dihydroxy-manool, 4540
Bl 1 P BB REEGE W% 1.

1 &6 MEHEER HVBC HHXE

Fig. 1 Structure and key HMBC correlations of compound 6

ey 11: BEIEMAR, B TIE. FEE,
[a]2-56°(c 0.03, CHsOH), UV A" (nm): 201. i
o RSCBURE 0 1% - DU A A - AT I T B T B 15 &5 L 40
TE 76 m/z 507.293 3[M+Na]* (%1t 507.303 6,
CasHu08Na), 454 IH-NMR A1 13C-NMR i ff 52 1
931N CosHaaOso FRZKAEFNNT AEALAH 43 B ks H
D-E &M, 5% IR D-JG/KE &0 H I [a]— 2.
HKR G % [a]5 -13°(c 0.01, CH3OH), S5{t&
Y6 HILLEEREAR—5, HH#ONAE, FrbliERm
WA D BRI R

FRK it 72 B &4 11 2 mg, IO 2 mol/L
HCl 2 mL, F 11, 80 fIREKMH M 4 h, S
ARG AR 2 Ik, ¥KZRUERGE 2T, BifEE
HFE i 1 56 A TRIK FRA) o

H-NMR %37 X 8o 2 HXGE 155 on
6.21 (1H, dd, J = 17.2, 10.8 Hz, H-14), 5.61 (1H, dd,
J =10.8, 2.0 Hz, H-15a), 5.19 (1H, dd, J = 10.8, 2.0
Hz, H-15b); 4.95 (1H, s, H-17a), 4.79 (1H, s, H-17b);
1 AMHEI SR 155 0w 4.89 (1H, d, J = 7.8 Hz),
I HARYE v B EAHRTRR I 3dh, ne A AUE
FUIFER i A B B-D . tb4h, 'H-NMR i
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Fx1 k&4 6. 11 89 'H-NMR #1 3C-NMR EiZ##E (600/150 MHz, CsDsN)
Table1 !H-NMR and *C-NMR data of compounds 6 and 11 (600/150 MHz, CsDsN)

6 11
730)
OH dc OH oc
1 1.27(1H, m), 1.56 (1H, m) 378 1.05 (1H, m), 1.70 (1H, m) 38.4
2 1.89 (1H, m), 1.94 (1H, m) 28.9 1.80 (1H, m), 1.90 (1H, m) 29.4
3 4.26 (1H, m) 73.1 4.24 (1H, m) 73.1
4 43.8 44.6
5 1.96 (1H, m) 48.1 1.98 (1H, m) 48.1
6 1.52 (1H, m), 1.93 (1H, m) 248 1.40 (1H, m), 1.97 (1H, m) 255
7 2.11 (1H, m), 2.43 (1H, m) 38.9 2.28 (1H, m), 2.41 (1H, m) 39.4
8 147.8 148.5
9 1.82 (1H, m) 58.0 1.54 (1H, m) 58.4
10 40.3 40.9
11 1.68 (1H, m), 1.88 (1H, m) 19.0 1.62 (1H, m), 1.82 (1H, m) 19.6
12 1.95 (1H, m), 1.49 (1H, m) 428 1.95 (1H, m), 1.41 (1H, m) 435
13 73.4 73.9
14 6.23 (1H, m) 117.7 6.21 (1H, dd, J = 17.2, 10.8 Hz) 112.3
15 5.62 (1H, dd, J =10.8, 2.0 Hz) 149.6 5.19 (1H, dd, J = 10.8, 2.0 Hz) 150.4
5.21 (1H, dd, J =10.8, 2.0 Hz) 5.61 (1H, dd, J = 10.8, 2.0 Hz)
16 1.52 (3H, s) 29.2 1.49 (3H, ) 29.8
17 4.83 (1H, s), 4.98 (1H, s) 107.4 4.95 (1H, s), 4.79 (1H, s) 108.0
18 3.69 (1H, d, J =10.7 Hz) 67.8 4.50 (1H, d, J=9.9 Hz) 76.3
4.18 (1H, d, J =10.7 Hz) 3.51 (1H, d, J = 9.9 Hz)

19 1.04 (3H, s) 13.4 0.94 (3H, s) 14.0
20 0.84 (3H, s) 15.7 0.79 (3H, s) 16.4
Gle-1' 4.89 (1H,d, J=7.8 Hz) 106.9
2 4.09 (1H, m) 75.7
3 4.23 (1H, m) 79.7
4 4.22 (1H, m) 73.0
5’ 4.06 (1H, m) 79.9
6 4.40 (1H, m) ,4.62 (1H, m) 64.1

wenth 3 HIHIEE S 6w 0.79 (3H, s), 0.94 (3H, s), Lo o

1.49 (3H, 5). BC-NMR 55 26 PSS, Hrf 2 AN :

X WS 5 oc 150.4, 112.3; 148.5, 108.0; 1 > o e ' H07 G

FERAES Sc 106.9 (C-17), 75.7 (C-2'), 79.7 (C-3"), o Yo o (y o

73.0 (C-4), 79.9 (C-5"), 64.1 (C-6"). HELibE M 11 HOHM | HOHM/ |

SA 6 AR, (LA 111 6 £ T 1AM o on

AiREEA I, B2 k&Y 1L KELFIEER HMBC #HXE

7E HMBC (& 2) th, 2 ik i A= 2 H-1' Fig. 2 Structure and key HMBC correlations of compound 11
(0w 4.89) 1 HEHF ICHE 5 C-18 (dc 76.3) MK, NOESY iz s H-5 5 H-9. H-18 K,

WA A TR BEE T T C-18 7. R C-18 H B, H-9 B AL, N C-190 ok,
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H-3 5 H-19 #H5¢, H-3 4 a &, OH-3 ¥ B Y. H-19
5 H-20 #H5%, FB C-20 N o B, H-9 (54 1.54).
H-17 (61 4.98). H-17 (6n 4.83) 5 H-16 #i3%, |
C-16 Ny a %4, OH-13 Ky B 4,

zi BHTR, &Y 11 g580% 52 N 3p-hydroxy-
manool-18-0O-p-D-glucoside, A 1 ASHL &4, 4
NBERTA B, S ILE 2. HARZREEE R 1.

&M 1. AEKAR. ESI-MS m/z: 381.4 [M+
Na]*, 357.4 [M—H] . H-NMR (600 MHz, CDCls) ¢:
6.92 (4H, m, H-2, 2", 6, 6), 6.82 (2H, dd, J = 8.2, 2.1
Hz, H-5, 5'), 5.64 (2H, s, 6, 6'-OH), 4.74 (2H, d, J =
4.4 Hz, H-7, 7'), 4.29~4.20 (2H, m, H-9b, 9'b), 3.90
(8H, m, 3, 3'-OCHs, H-9a, 9'a), 3.11 (2H, m, H-8, 8');
B3C-NMR (150 MHz, CDCls) 6: 132.9 (C-1, 1'), 108.5
(C-2, 2", 146.6 (C-3, 3"), 145.2 (C-4, 4'), 114.2 (C-5,
5", 118.9 (C-6, 6), 85.8 (C-7, 7), 54.1 (C-8, 8'), 71.6
(C-9, 9", 55.9 (3, 3'-OCH3). LA b #¥5 5 ki i 5
A—30, MM EY 1R

&Y 2: LA CHEE . ESI-MS m/z: 197.2
[M~+H]*. *H-NMR (600 MHz, CDCls) 6: 5.69 (1H, s,
H-7), 4.33 (1H, s, H-3), 2.46 (1H, d, J = 145 Hz,
H-4a), 1.97 (1H, d, J =145 Hz, H-2a), 1.74 (1H, d,
J = 14.4 Hz, H-4b), 1.76 (3H, s, H-11), 1.51 (1H, dd,
J =145, 3.5 Hz, H-2b), 1.47 (3H, s, H-9), 1.27 (3H, s,
H-10); 3C-NMR (150 MHz, CDCl3) 6: 35.9 (C-1),
47.3 (C-2), 66.8 (C-3), 45.6 (C-4), 86.6 (C-5), 182.3
(C-6), 112.9 (C-7), 171.8 (C-8), 26.4 (C-9), 30.6
(C-10), 27.0 (C-11). LA - 5 sCiikaE A —5( 0,
S ENAY) 2 B FEL AN,

&Y 3: Ltk (HEL . ESI-MS m/z: 225.3
[M~+H]*. *H-NMR (600 MHz, CDCls) §: 5.90 (1H, s,
H-2), 5.85 (1H, dd, J = 15.6, 5.4 Hz, H-2"), 5.79 (1H,
d, J = 15.6 Hz, H-1"), 4.41 (1H, m, H-3"), 2.44 (1H, d,
J = 17.0 Hz, H-6a), 2.24 (1H, d, J = 17.0 Hz, H-6b),
1.89 (3H, s, H-3), 1.30 (3H, d, J = 6.4 Hz, H-3"), 1.08
(3H, s, H-5a), 1.01 (3H, s, H-5b); ¥C-NMR (150
MHz, CDCls) §: 197.9 (C-1), 126.9 (C-2), 162.6
(C-3), 79.0 (C-4), 41.1 (C-5), 49.7 (C-6), 18.8 (C-7),
22.9 (C-8), 23.7 (C-9), 135.7 (C-1"), 128.9 (C-2), 68.0
(C-3"),24.0 (C-4). LA FEHE 5 ik Fa A —Fi 0o,
WS B A 3 I B S ARRE .

&Y 4: oK. ESI-MS m/iz: 441.4
[M+Na]*. *H-NMR (600 MHz, CDCl3) 6: 6.67 (4H,

s, H-2,2', 6,6, 4.66 (2H, d, J = 3.0 Hz, H-7, 7"), 4.22
(2H, m, H-9a, 9'a), 3.83 (12H, s, 3, 3', 5, 5-OCHy),
3.82 (2H, m, H-9b, 9b), 3.08 (2H, m, H-8, 8');
13C-NMR (150 MHz, CDCls) 6: 131.9 (C-1, 1'), 104.4
(C-2, 2", 148.6 (C-3, 3"), 133.2 (C-4, 4), 148.6 (C-5,
5", 104.4 (C-6, 6"), 86.8 (C-7, 7'), 55.3 (C-8, 8'), 72.3
(C-9,9",56.6 (3,3, 5, 5-OCHa). P L% 5 kiR
EREA—HM, BEEEM AN (- TERE.
&P 5: ABKAR. ESI-MS m/z: 322.2 [M+
H]*. H-NMR (600 MHz, CsDsN) 6: 5.80 (1H, t, J =
6.7 Hz, H-14), 496 (1H, s, H-17a), 4.67 (1H, s,
H-17b), 451 (2H, d, J = 6.6 Hz, H-15), 4.24 (1H, m,
H-3), 4.16 (1H, d, J = 10.5 Hz, H-18a), 3.68 (1H, d,
J =105 Hz, H-18b), 1.74 (3H, s, H-16), 1.24 (1H, m,
H-1), 1.04 (3H, s, H-19), 0.84 (3H, s, H-20); 3C-NMR
(150 MHz, CsDsN) o: 38.6 (C-1), 28.6 (C-2), 73.1
(C-3), 435 (C-4), 47.8 (C-5), 24.5 (C-6), 37.5 (C-7),
149.0 (C-8), 56.7 (C-9), 39.8 (C-10), 22.6 (C-11), 39.0
(C-12), 137.7 (C-13), 126.1 (C-14), 59.2 (C-15), 16.6
(C-16), 106.8 (C-17), 67.5 (C-18), 13.1 (C-19), 15.4
(C-20). DA FHl 5ok iRiE FA —5 02, #e
&Y 5 4 13E- k-2 H 16 ki -8(17),13- — I -
3B,15,18- =%,
&Y 6: ABTERMAR. ZEEHENLE 1.
DA EH 5 SRR E R B R SR, s e A
6 & 3p,18-di-hydroxy-manool. £ & 4i 8 7 SCHk, 1%
WEPHN LA AR, KRMHED > ERE .
WEY 7: ETE R K. ESI-MS m/z: 291.2
[M+H]*. H-NMR (600 MHz, CH30D) ¢: 6.73 (1H,
d, J = 2.0 Hz, H-2"), 6.66 (1H, d, J = 8.1 Hz, H-5),
6.61 (1H, dd, J = 8.1, 2.0 Hz, H-6"), 5.82 (1H, d, J =
2.2 Hz, H-8), 5.75 (1H, d, J = 2.2 Hz, H-6), 4.46 (1H,
d, J=7.5Hz, H-2),3.87 (1H, td, J = 7.9, 5.4 Hz, H-3),
2.74 (1H, dd, J = 16.1, 5.4 Hz, H-4a), 2.40 (1H, dd,
J = 16.1, 82 Hz, H-4b); BC-NMR (150 MHz,
CH30D) §: 81.1 (C-2), 67.0 (C-3), 26.7 (C-4), 155.8
(C-5), 93.7 (C-6), 156.0 (C-7) 94.4 (C-8), 155.1 (C-9),
99.0 (C-10), 130.4 (C-1"), 114.2 (C-2'), 144.48 (C-3"),
144,50 (C-4"), 113.4 (C-5"), 118.2 (C-6"). VL L%din 5
SCHRAROE B A S, MOSE A T A (+)-L
EY 8: KRB K. ESI-MS m/z:
291.2 [M+H]*. H-NMR (600 MHz, DMSO-ds) :
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6.72 (1H, s, H-2"), 6.68 (1H, d, J = 8.0 Hz, H-5"), 6.60
(1H, d, J = 7.9 Hz, H-6"), 5.89 (1H, s, H-6), 5.69 (1H,
s, H-8), 4.88 (1H, brs, OH), 4.48 (1H, d, J = 7.4 Hz,
H-2), 3.83 (1H, g, J = 7.1 Hz, H-3), 2.66 (1H, dd, J =
16.0, 5.3 Hz, H-4eq), 2.35 (1H, dd, J = 16.0, 8.0 Hz,
H-4ax); 3C-NMR (150 MHz, DMSO-ds) d: 81.0
(C-2), 66.3 (C-3), 27.9 (C-4), 156.2 (C-5), 93.8 (C-6),
156.4 (C-7), 95.1 (C-8), 155.3 (C-9), 99.1 (C-10),
130.6 (C-1"), 115.1 (C-2'), 144.8 (C-3'), 144.8 (C-4"),
114.5 (C-5"), 118.4 (C-6"). A L% 5 kAR L A
—F0, KE A 8N ()-LEEE.

G 9: R AR . ESI-MS m/z: 301.3
[M+Na]*. H-NMR (600 MHz, DMSO-de) o: 7.67
(2H, dd, J = 5.8, 3.3 Hz, H-2, 5), 7.72 (2H, dd, J = 5.8,
3.3 Hz, H-3, 6), 4.24 (4H, t, J = 6.6 Hz, H-8, §), 1.63
(4H, m, H-9, 9"), 1.35 (4H, m, H-10, 10"), 0.93 (6H, m,
H-11, 11"); C-NMR (150 MHz, DMSO-de) d: 131.7
(C-1, 2), 131.5 (C-4, 5), 128.6 (C-3, 6), 167.2 (C-7,
7"), 65.0 (C-8, 8'), 30.0 (C-9, 9"), 18.6 (C-10, 10"), 13.5
(C-11, 11")o LA EHf 5 SClif i iE — 50518, s
A 9 RARE W T .

b9 10: FHEK AR . ESI-MS m/z: 507.2 [M+
Na]*, 483.2 [M—H] . H-NMR (600 MHz, CsDsN) &
5.61 (1H,t,J = 6.1 Hz, H-14), 4.98 (1H, d, J = 7.8 Hz,
15-0-Glc-H-1), 4.94 (1H, s, H-17a), 4.62 (1H, s,
H-17b), 3.70 (1H, dd, J = 10.5, 3.4 Hz, H-18a), 4.19
(1H, dd, J = 10.5, 4.2 Hz, H-18b), 1.66 (3H, s,
16-CHs), 1.05 (3H, s, 19-CHs), 0.83 (3H, s, 20-CHa);
BC-NMR (150 MHz, CsDsN) o: 39.6 (C-1), 29.7
(C-2), 73.9 (C-3), 44.6 (C-4), 48.6 (C-5), 25.5 (C-6),
38.5 (C-7), 115.0 (C-8), 57.4 (C-9), 40.8 (C-10), 23.3
(C-11), 39.8 (C-12), 141.8 (C-13), 122.5 (C-14), 66.9
(C-15), 17.7 (C-16), 107.8 (C-17), 68.3 (C-18), 14.2
(C-19), 16.4 (C-20), 104.6 (C-1 of 15-O-Glc), 76.4
(C-2 of 15-0-Glc), 79.8 (C-3 of 15-0-Glc), 72.9 (C-4
of 15-0-Glc), 79.8 (C-5 of 15-O-Glc), 64.0 (C-6 of
15-0-Glc). DL b3ds 5 3Cmkho R A — 5t s
EALEY) 10 A goshonoside-F1.

&Y 12: AR A . ESI-MS m/z: 507.2 [M+
Na]*, 483.2 [M—H] . H-NMR (600 MHz, CsDsN) &:
5.79 (1H, t, J = 5.9 Hz, H-14), 4.92 (1H, s, H-17a),
4.89 (1H, d, J = 7.8 Hz, 18-O-Glc-H-1), 4.62 (1H, s,
H-17b), 4.48 (1H, d, J = 5.9 Hz, H-15), 3.51 (1H, d,

J = 9.9 Hz, H-18), 1.70 (3H, s, 16-CH3), 0.95 (3H, s,
19-CHs), 0.77 (3H, s, 20-CH3); 13C-NMR (150 MHz,
CsDsN) d: 39.3 (C-1), 29.4 (C-2), 73.1 (C-3), 44.6
(C-4), 48.1 (C-5), 25.5 (C-6), 38.3 (C-7), 150.1 (C-8),
57.6 (C-9), 40.7 (C-10), 23.7 (C-11), 40.1 (C-12),
138.8 (C-13), 126.9 (C-14), 60.2 (C-15), 17.6 (C-16),
107.7 (C-17), 75.8 (C-18), 14.1 (C-19), 16.4 (C-20),
107.0 (C-1 of 18-O-Glc), 76.3 (C-2 of 18-0-Glc), 79.7
(C-3 of 18-0-Glc), 73.1 (C-4 of 18-O-Glc), 79.8 (C-5
of 18-0-Glc), 64.1 (C-6 of 18-0-Glc). LA E¥i3kE 5
MR OE AR — R, WS EAEY 12 N
goshonoside-F2.,

&) 13: AR K. ESI-MS m/z: 669.3 [M+
Na]*, 645.3 [M—H] . 'H-NMR (600 MHz, CsDsN) ¢:
5.57 (1H, d, J = 7.6 Hz, H-14), 493 (1H, d, J = 7.8
Hz, H-1 of 15-O-Glc), 4.88 (1H, s, H-17a), 4.86 (1H,
d, J = 7.8 Hz, H-1 of 18-0O-Glc), 4.58 (1H, s, H-17b),
4.46 (1H, d, J = 10.0 Hz, H-18a), 3.50 (1H, d, J =
10.0 Hz, H-18b), 1.64 (3H, s, H-16), 0.92 (3H, s,
H-19), 0.73 (3H, s, H-20); 3C-NMR (150 MHz,
CsDsN) d: 36.8 (C-1), 26.9 (C-2), 70.4 (C-3), 42.1
(C-4), 45.6 (C-5), 23.1 (C-6), 35.8 (C-7), 148.2 (C-8),
55.1 (C-9), 38.2 (C-10), 21.0 (C-11), 37.5 (C-12),
139.2 (C-13), 119.8 (C-14), 64.7 (C-15), 15.3 (C-16),
105.2 (C-17), 73.4 (C-18), 11.6 (C-19), 14.0 (C-20),
102.4 (C-1 of 15-0O-Glc), 73.8 (C-2 of 15-0-Glc), 77.2
(C-3 of 15-0-Glc), 70.6 (C-4 of 15-O-Glc), 77.3 (C-5
of 15-0-Glc), 61.5 (C-6 of 15-O-Glc), 104.5 (C-1 of
18-0-Glc), 73.8 (C-2 of 18-O-Glc), 77.3 (C-3 of
18-0-Glc), 70.7 (C-4 of 18-O-Glc), 77.4 (C-5 of
18-0O-Glc), 61.6 (C-6 of 18-O-Glc). LA ¥ 5 ik
hiEHEA—-FO, HEEHEY 13 N
goshonoside-F5,

W& 14: ABTGE TR K . ESI-MS m/z: 653.3
[M+Na]*, 629.3 [M—H] . H-NMR (600 MHz,
CsDsN) d: 5.60 (1H, t, J = 6.7 Hz, H-14), 4.96 (1H, d,
J = 7.7 Hz, 15-0-Glc-H-1), 4.90 (1H, s, H-17a), 4.82
(1H, d, J = 7.7 Hz, 18-O-Glc-H-1), 457 (1H, s,
H-17b), 3.74 (1H, d, J = 9.6 Hz, H-18a), 3.44 (1H, d,
J = 9.6 Hz, H-18b), 1.63 (3H, s, H-16), 0.77 (3H, s,
H-19), 0.71 (3H s, H-20); 3C-NMR (150 MHz,
CsDsN) §: 39.2 (C-1), 19.5 (C-2), 37.0 (C-3), 38.4
(C-4), 48.7 (C-5), 25.1 (C-6), 38.7 (C-7), 149.5 (C-8),
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56.9 (C-9), 40.2 (C-10), 22.6 (C-11), 39.1 (C-12),
141.1 (C-13), 121.5 (C-14), 66.3 (C-15), 17.1 (C-16),
106.9 (C-17), 79.9 (C-18), 18.5 (C-19), 15.6 (C-20),
104.0 (C-1 of 15-0-Glc), 75.7 (C-2 of 15-O-Glc), 79.0
(C-3 of 15-0-Glc), 72.2 (C-4 of 15-0-Glc), 79.1 (C-5
of 15-0-Glc), 63.3 (C-6 of 15-0O-Glc), 106.2 (C-1 of
18-0-Glc), 75.6 (C-2 of 18-O-Glc), 79.0 (C-3 of
18-0-Glc), 72.2 (C-4 of 18-O-Glc), 79.1 (C-5 of
18-0-Glc), 63.3 (C-6 of 18-O-Glc). LA ¥k 5 ik
il REA—-FHA, WHEELEY 14N
goshonoside-F4.

WA 15: A TJCE Bk K . ESI-MS m/z: 644.7
[M+Na]*. H-NMR (600 MHz, CsDsN) d: 5.58 (1H,
t, J = 7.0 Hz, H-14), 4.97 (1H, d, J = 7.8 Hz, H-1 of
15-0-Glc), 4.85 (1H, s, H-17a), 6.35 (1H, d, J = 7.2
Hz, 18-0-Glc-H-1), 4.56 (1H, s, H-17b), 4.45 (2H, m,
H-15), 1.65 (3H, s, 16-CHs), 1.26 (3H, s, 19-CHj),
0.69 (3H, s, 20-CHs); 3C-NMR (150 MHz, CsDsN) &:
38.6 (C-1), 18.9 (C-2), 37.1 (C-3), 48.3 (C-4), 49.9
(C-5), 27.3 (C-6), 38.3 (C-7), 148.6 (C-8), 56.9 (C-9),
39.4 (C-10), 22.3 (C-11), 38.9 (C-12), 141.1 (C-13),
121.3 (C-14), 66.2 (C-15), 17.0 (C-16), 107.4 (C-17),
177.8 (C-18), 17.3 (C-19), 15.6 (C-20), 103.9 (C-1 of
15-0-Glc), 75.4 (C-2 of 15-O-Glc), 79.0 (C-3 of
15-0-Glc), 72.9 (C-4 of 15-O-Glc), 79.9 (C-5 of
15-0-Glc), 63.6 (C-6 of 15-O-Glc), 96.5 (C-1 of
18-0-Glc), 745 (C-2 of 18-O-Glc), 788 (C-3 of
18-0-Glc), 71.2 (C-4 of 18-O-Glc), 79.1 (C-5 of
18-0-Glc), 62.3 (C-6 of 18-O-Glc). LA ¥ 5 3Ciikdk
TEFA 0T, H e &4 15 A goshonoside-F3.

&Y 16: AT E R K . ESI-MS m/z: 653.7
[M+Na]*. H-NMR (600 MHz, CsDsN) J: 5.62 (1H,
t, J = 6.5 Hz, H-14), 497 (1H, d, J = 7.8 Hz,
15-0-Glc-H-1), 4.92 (1H, s, H-17a), 5.00 (1H, d, J =
7.8 Hz, 3-0O-Glc-H-1), 4.59 (1H, s, H-17b), 3.70 (1H,
dd, J = 11.6, 4.1 Hz, H-3), 4.52~4.61 (2H, m, H,-15),
1.72 (3H, s, 16-CHs), 1.26 (3H, s, 18-CHs3), 0.91 (3H,
s, 19-CH3), 0.69 (3H, s, 20-CH3); *C-NMR (150
MHz, CsDsN) 4: 38.2 (C-1), 24.7 (C-2), 85.0 (C-3),
39.1 (C-4), 55.8 (C-5), 24.6 (C-6), 37.3 (C-7), 148.8
(C-8), 55.2 (C-9), 39.7 (C-10), 22.1 (C-11), 38.0
(C-12), 141.2 (C-13), 121.7 (C-14), 65.6 (C-15), 16.7
(C-16), 107.1 (C-17), 28.9 (C-18), 17.2 (C-19), 15.0

(C-20), 102.7 (C-1 of 3-O-Glc), 75.5 (C-2 of 3-

0O-Glc), 78.6 (C-3 of 3-0-Glc), 72.4 (C-4 of 3-O-Glc),

79.1 (C-5 of 3-0-Glc), 63.1 (C-6 of 3-O-Glc), 103.1

(C-1 of 15-0-Glc), 75.4 (C-2 of 15-0-Glc), 78.3 (C-3

of 15-0-Glc), 72.0 (C-4 of 15-O-Glc), 78.8 (C-5 of

15-0-Glc), 63.0 (C-6 of 15-0O-Glc). LA ¥k 5 ik

il F A —FHM, HEELEY 16 N

goshonoside-F7 .

&Y 17: FEOK K. ESI-MS m/z: 463.1 [M—
H] . H-NMR (600 MHz, DMSO-ds) J: 6.22 (1H, d,
J = 2.2 Hz, H-6), 6.43 (1H, d, J = 2.2 Hz, H-8), 7.59
(2H, m, H-6', 2"), 6.86 (1H, d, J = 8.8 Hz, H-5'), 5.48
(1H, d, J = 7.0 Hz, Glc-H-1"); *C-NMR (150 MHz,
DMSO-ds) o: 156.5 (C-2), 133.1 (C-3), 177.5 (C-4),
161.2 (C-5), 98.7 (C-6), 164.5 (C-7), 93.5 (C-8), 156.2
(C-9), 104.0 (C-10), 121.2 (C-1"), 116.2 (C-27), 144.8
(C-3"), 148.5 (C-4"), 115.2 (C-5'), 121.6 (C-6'), 100.9
(C-17), 74.1 (C-2"), 76.5 (C-3"), 69.9 (C-4"), 77.6
(C-5"), 61.0 (C-6")» LA E54ls 55 SCik i B A — 58],
WS AW 17 M T
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