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Abstract: Objective To study the chemical constituents of the tubers of Hemsleya pengxianensis var. jinfushanensis. Methods The
compounds of the ethyl acetate fraction were isolated by silica gel, ODS reversed phase column chromatography, and preparative
high-performance liquid chromatography (prep-HPLC). The structures of these compounds were identified by IR, HRESIMS, and
NMR spectra. Results Three new compounds were obtained from the ethyl acetate fraction of the tubers of H. pengxianensis var.
jinfushanensis and identified as 3B,26-dihydroxy-cucurbita:5,24(E)-diene-7,11-dione-3-O-B-D-glucopyranosyl-26-O-3-D-glucopyranosyl
(1—6)-B-D-glucopyranoside (1), 3B,11a,26-trihydroxy-cucurbita-5,24(E)-diene-3-O-f3-D-glucopyranosyl-26-O-f-D-glucopyranosyl
(1—6)-a-L-arabinoside (2), and 3p,27-dihydroxy-cucurbita-5,24(2)-diene-3-O-B-D-glucopyranosyl-27-O-p-D-glucopyranosyl - (1—6)-
B-D-glucopyranoside (3). Conclusion Compounds 1—3 are new compounds named hemsepenside Q, hemslepenside R, and
hemslepenside S, respectively.
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Mt W B 2L (1—6)-B-D- Fi 4 Ak W OBE TF[3p,27-
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"H-NMR 3 55 75 5 on 4.31 (1H,d, J=7.8
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£1 &Y 1~38 'H-NMR #1 BC-NMR ##E (600/150 MHz)
Tablel 'H-NMR and **C-NMR data of compounds 1—3 (600/150 M Hz)
N 1 (MeOH-d,) 2 (MeOH-d,) 3 (DM SO-ds)
Ikt dc S (dinH2) dc du (JinHz) dc du (JinHz)
1 227t 1.44~1.46 (1H, m) 274t  1.49~151(1H, m) 218t  1.39~1.42(2H, m)
1.79~1.85 (1H, m) 2.19~2.24 (1H, m)
2 283t  1.88~1.95(1H, m) 297 t  1.89~1.92(1H, m) 279t 173~1.76 (1H, m)
2.11~2.16 (1H, m) 1.94~1.96 (1H, m) 1.95~2.00 (1H, m)
3 880 d 359 (1H,t,2.8) 887 d  3.40~3.43(1H, m) 863 d  3.29(1H,t,2.9)
4 446 s 430 s 409 s
5 1717 s 1450 s 142.6 s
6 1255d 6.10(1H,d, 22) 1198 d  5.48~550(1H, m) 1177 d  5.40(1H,d, 5.6)
7 2028 s 252t  1.76~1.80(1H, m) 239t  171~173(1H,m)
2.35~2.42 (1H, m) 2.25~2.32 (1H, m)
8 610 d  248(1H,s) 448 d  1.67(1H,d,7.5) 431 d  1.67~169(1H, m)
504 s 410 s 340 s
10 387 d  2.96~3.00 (1H, m) 374 d  248(1H,d, 12.1) 376 d  216~222(1H, m)
1 2141 s 794 d  3.84(1H,dd, 12.0,47) 319t  132~1.36(1H, m)
1.60~1.64 (1H, m)
12 491t  250(1H,d, 14.2) 411t  1.80~1.85(2H, m) 275t  1.20~1.26(1H, m)
3.15 (1H, d, 14.2) 1.79~1.86 (1H, m)
13 504 s 484 s 458 s
14 505 s 50.7 s 487 s
15 357t 1.22~1.24(1H, m) 355t  1.13~1.16 (1H, m) 344t  1.05~1.10(1H, m)
1.69~1.72 (1H, m) 1.20~1.23 (1H, m) 1.15~1.19 (1H, m)
16 291t  1.40~1.44(1H, m) 292t  1.30~1.34(1H,m) 301t  142~1.43(1H, m)
1.98~2.06 (1H, m) 1.92~1.94 (1H, m) 1.64~1.67 (1H, m)
17 500 d 176 (1H,q, 9.1) 517 d  1.60(1H, g, 8.8) 501 d  1.43~1.45(1H, m)
18 175 g  0.78(3H,s) 173 g 091 (3H,s 152 q 0.81(3H,s)
19 21.0 q 1.08(3H,s) 265 q 111(3H,9 278 ¢ 0.83(3H,s)
20 371d  146~1.49(1H, m) 371 d  1.44~1.49(1H, m) 352 d  1.45~1.48(1H, m)
21 19.0 g  0.96 (3H, d, 6.4) 193 q 0.98(3H,d, 6.4) 185 q  0.87(3H,d, 6.0)
22 370t  110~1.16 (1H, m) 372t  1.08~1.10(1H, m) 363t  0.97~1.01(1H, m)
1.49~1.53 (1H, m) 1.44~1.49 (1H, m) 1.36~1.39 (1H, m)
23 255t  1.96~2.02(1H, m) 256 t  1.96~2.00(1H, m) 240t 1.86~1.94(1H, m)
2.08~2.12 (1H, m) 2.07~2.13 (1H, m) 2.02~2.10 (1H, m)
24 1304 d  548(1H,t, 7.0 1307 d  5.48(1H,t, 6.6) 1297 d  5.28(1H,t,7.1)
25 1329 s 1328 s 1312 s
26 762t  4.02(1H,d, 11.5) 763t  4.01(1H,d, 11.5) 216 q 170(3H,9
420 (1H, d, 11.5) 418 (1H, d, 11.5)
27 143 q 1.68(3H,s) 143 q 168(3H,9 662 t  4.08~4.11(2H, m)
28 290 q 121(3H,9 280 q 106(3H,9 280 q 096(3H,9
29 256 q 135(3H,9 263 q 119(3H,9 252 q 112(3H,9
30 193 g 1.10(3H,s) 199 q 0.86(3H,s) 175 q 0.78(3H,s)




¢ %% ChineseTraditional and Herbal Drugs 25 49% 585 133§ 20184 7 H * 2963 *

gx1
. 1 (MeOH-d,) 2 (MeOH-d,) 3 (DM SO-dg)

i dc oy (JinH2) dc on (JinH2) Jc oy (JinH2)

Gl 3-CGlc 3-Glc 3-Glc

1 106.7 d  4.31(1H,d, 7.8) 106.7 d  4.28(1H, d, 7.8) 1054 d  4.14(1H,d, 7.8)

2 756 d  3.13~3.16 (1H, m) 757 d  3.19~3.21(1H, m) 738 d  294~298(1H, m)

3 782 d  3.24~3.26(1H, m) 784 d  3.19~3.21(1H, m) 772 d  2.89~2.94 (1H, m)

4 718 d  3.37~341(1H, m) 717 d  3.26~3.28(1H, m) 701 d  3.04~3.06 (1H, m)

5 785 d  3.16~3.18(1H, m) 781 d 3.31~3.33(1H, m) 76.7 d  3.07~3.10 (1H, m)

6' 63.0 t 3.66~3.68 (1H, m) 63.0 t 3.64~3.67 (1H, m) 61.2 t 3.42~3.46 (1H, m)
3.85~3.88 (1H, m) 3.82~3.84 (1H, m) 3.65~3.68 (1H, m)

Glc”  26-Glc (inner) 26-Glc (inner) 27-Glc (inner)

1" 1029 d  4.25(1H,d, 7.8) 1029 d  4.24(1H,d, 7.9) 1015 d  4.06 (1H, d, 7.9)

2" 751 d  319~322(1H, m) 751 d 317~3.19(1H, m) 732 d 312~3.15(1H, m)

3" 772 d  335~3.37(1H,m) 769 d  3.37~3.40(1H, m) 767 d  3.02~3.04 (1H, m)

4" 716 d  3.26~3.28(1H, m) 718 d  3.33~3.34(1H, m) 69.8 d  3.11~3.12(1H, m)

5" 782 d  332~333(1H,m) 778 d  3.21~3.23(1H, m) 757 d  3.23~3.26 (1H, m)

6" 69.8 t 3.78 (1H, dd, 11.6, 5.4) 69.5 t 3.82(1H, dd, 11.3, 5.6) 68.2 t 3.59 (1H, dd, 11.5, 6.0)
4.13 (1H, dd, 11.6, 2.0) 4.07 (1H, dd, 11.3, 2.0) 3.95(1H, dd, 11.5, 1.8)

Glc”  26-Glc (terminal) 26-Ara (terminal) 27-Glc (terminal)

i 1049 d 4.39 (1H, d, 7.8) 1052 d 4.32 (1H, d, 6.7) 1034 d 4.24 (1H, d, 7.8)

2" 752 d  319~322(1H, m) 743 d  351~3.53(1H, m) 735 d  294~298(1H, m)

3" 779 d  322~323(1H, m) 725 d  359(1H, dd, 8.7, 2.0) 769 d  2.99~3.02 (1H, m)

4" 717 d  3.33~334(1H, m) 695 d 3.72(1H,q,5.5) 70.0 d  3.04~3.06 (1H, m)

5" 782 d  3.28~329(1H, m) 66.8 t 3.86~3.88 (1H, m) 76.6 d  3.10~3.11(1H,m)

3.53~3.55 (1H, m)

6" 629 t  3.81~3.85(1H, m) 61.0 t  3.38~3.42(1H, m)

3.63~3.66 (1H, m) 3.61~3.65 (1H, m)

7.8Hz) 5 C-26 (6c 76.2) HMBC FH < Hfi iE 1% 0 1% 32 Z59EM H-10. H-17 #1 CH3-30 ¥ o #4974, H-8.
FHICH 26 fi7; H-1" (04 4.39,J=7.8Hz) 5 C-6"  CHs18. CHs-19 y B K%, L4, 64 5.48 (1H,t,J=
(0c 69.8) HMBC AHICHf & iZ M NAMIBE T 7.0 Hz, H-24). 4.02 (1H, d, J = 11.5 Hz, H-26a) &
26 £ Z R 1) 6 7. 4.20 (1H, d, J = 11.5 Hz, H-26b) ] NOESY #H><ilF
MHAAAEY 1R DS LML &Y canosifloside B T AR i XM BN E MY, 28 BRTiR, et d
W s, R BLPIE IS IRAREL, B W) 1 ME5H N 3p,26- — ¥R 5L 79 -5,24(E)- — /-
#£F carnosifloside 11l C-7 A2 FRIE, 7EALE 1 7,11- —[id-3-O-B-D- 7 % M i 1 3 - 26-O-B-D- 7 4 it
PR RIERR 0c 202.8 (C-7) FTHUR, R TILEM 1 WRKEIE(1—-6)-B-D-Hiamt s+, Ntk &,
] C-5. C-6. C-8 fisralli{kinX#3h 30, 7. 17 & N&MHLEH Q.
MMEEEN R AL A, AR H-8 (0 248, 1H, 9) 5 WEw2: ABRTEERA (FED, [o]f +5°
C-7 (Jc 202.8), C-6 (5c 125.5) [fI HMBC HIZZIEB] T (c 0.1, MeOH); IRv' > (cm %): 3419, 2 932, 2 877,
IR HEN (B 2). H-3 (0w 3.59, 1H,1,J=2.8Hz) ) 1644, 1457, 1383, 1168, 1075, 1041, 627, 587.
2 MIMEGHHAEY] H-3 v o #%81, H-10/H-30. HR-ESI-MS Z/r#E7r 1 5 116 miz 932.559 2 [M+
H-30/H-17. H-19/H-8 1 H-8/H-18 ] NOESY #H5¢  NH,]" (CsH7g017/NH,, 151 932.558 3), 454 —4k
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2 k&M 1~3 EF/Y H-'H COSY (%) 1 HMBC #83% (Bik)
Fig.2 Key H-'H COSY (bold bonds) and HMBC (arrows) correlationsfor compounds 1—3

RV , M5 F AN CarH78017, AMBFNEE A 9.
MR LAY A RE (3419em ™) .
'H-NMR (600 MHz, MeOH-ds, % 1) X TR
7 AHFEAES oy 0.86 (), 0.91 (s), 0.98 (d, J = 6.4
Hz), 1.06 (s), 1.11 (s), 1.19(s), 1.68 (3): 2 M i T
{55 o 5.48~5.50 (m, H-6), 548 (t, J = 6.6 Hz,
H-24). *C-NMR (150 MHz, MeOH-d,, % 1) #i
DEPT 3L IR 47 MifE 5 (7 MHE(E S, 124
THEAES . 22 MRHEESH 6 MFmES),
Hed 2 A p® TGS oc 145.0 (C-5) Al 132.8
(C-25), 24> sp® R LS5 oc 119.8 (C-6) A1 130.7
(C-24), L& UL (SR, HEMI N 5,24- 4 it
=S RENEY.

Xt etk &) 2% 15 B4k A% carnosifloside
VIR R BE, R LI I TS5 — B,
X AAE A 2 PRSI E /D 1AM RS S,
Al AR 2 RS B, %A A AR 23 1 IR
= carnosifloside VI 7> 30 (RJ§EN CHOH H B,
HAENNZAL S S5 SR 2 AS7SBRBEAT 1A TRk
Mo 8IS HPLC VA Wiz A& /K 8 I 417 AR AL R
FRHE 7 ) (tg=14.88. 20.57 min), & iZL&Y)
I BE .G A D-Gle F1 L-Ara. *H-NMR i 52 5
TAE5 oy 4.28 (1H, d, J = 7.8 Hz, H-1"), 4.24 (1H, d,
J =79 Hz, H-1"), 432 (1H, d, J = 6.7 Hz, H-1"") Al
BC-NMR 3 B 8 45 5 6c 106.7 (C-1), 102.9

(C-17), 1052 (C-1"), H—HHiE L fise 2 4
B-D-Glc 1 1/~ a-L-Ara. HH H-1' (6,4 4.28, J = 7.8 HZ)
5 C-3 (6¢c 88.7) HMBC #H Al & 1% pi 4 3 T o
3fi; H-1" (64 4.24, J = 7.9 HZ) 5 C-26 (Jc 76.3)
HMBC AH I 1l 42 T 7o i 26 fi7; H-1"" (04
4.32,)1=6.7Hz) 5 C-6" (6c 69.5) HMBC A% 2
BT REAC AR R MR 42 T 26 A0 2T H 1 6 .

H-11 (0y 3.84, 1H, dd, J = 12.0, 4.7 Hz) KIfE&
WHOEM T 11 fFRHERN o WAL, NOESY if+H
H-10/H-30, H-30/H-17, H-19/H-8 11 H-8/H-18 f#J#H
FA5 53R M H-10, H-17 F1 CH3-30 4 o #4754, H-8,
CH3-18, CH3-19 4y B #4754, Ak, 64548 (1H,t,J=
6.6 Hz, H-24) #14.01 (1H, d, J = 11.5 Hz, H-268) X
4.18 (1H, d, J = 11.5 Hz, H-26b) ] NOESY #H%iE
B 7 R AU B E M. PRl 55 NOESY
([ 3). HMBC F1 'H-'H-COSY (& 2) i, %%
&9 2 45K N 3p,110,26- = F2FE-E15-5,24 (E)-
- J#i5-3-O-B-D- ] %] A g 5 5 - 26-O- - D- ] ] Lk e 47
B (1-6)-a-L-FTHi A, AFEY, i e
GITL=N A

WEY 3: AL ERMAK (FED. [o]) +25°
(0.1, FEE-7K 1:2); IRvo (cm Y): 3405, 2 934,
2871, 1616, 1452, 1381, 1173, 1073, 1 044, 614,
HR-ESI-MS R #4513 1l miz. 946.574 8[M+
NH4]" GiH5{E 946.573 9 CygHgoO17NH4), 45
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3 &M 1~3 £EH NOESY %
Fig. 3 Key NOESY correlations of compounds 1—3

G YERZ L, HEN 5> 70N CagHgoOr7, ANELFN
N 9. LLAMEIER IR S A $6 2% (3405 cm ™)
M. *H-NMR (600 MHz, DMSO-dg, % 1) £/
X &R 7 MRS S 6y 0.78 (), 0.81 (s), 0.83 (9),
0.87 (d, J= 6.0 Hz), 0.96 (s), 1.12 (), 1.70 (5); 2 s
Y2155 8y 5.40 (1H, d, J = 5.6 Hz, H-6), 5.28 (t,
J=7.1Hz, H-24). “C-NMR (150 MHz, DM SO-ds,
#* 1) 1 DEPT i3t IR 48 MfES (7 MH RS
LB ANTEHEES . 22 MKHF RS 5 A 6 ATk
55, HA 24 9 FiES oc 142.6 (C-5) A
131.2 (C-25), 2> p? IR H 3455 o 117.7 (C-6) AN
129.7 (C-24), Zx& UL HER, HENHAE 3473k
BREIET B,24- I8 7 ot =ik B A .

H-NMR F3i 25 7155 on 4.14 (1H, d, J=7.8
Hz, H-1'), 4.06 (1H, d, J = 7.9 Hz, H-1"), 4.24 (1H, d,
J = 7.8 Hz, H-1"") #il BC-NMR s 5 oc
105.4 (C-1'), 101.5 (C-1"), 103.4 (C-1"""), #/n&hE g

TE1E 34 B-HARUpE G, HPLC VA e AL & WK fik
FOAT AR A SR 5 AR R TS R MR AT 2B ) (tr=20.58
min), ez & s 4> 44 B-D-Gle. Xf
HAL & 3 (% 1) 5 E%511L44) jinfushanoside K
R REEE , R I o s AR, XY
7£F jinfushanoside K ] C-26 (d¢c 75.2) KL H
FAF 5 C-27 (6¢c 14.3) MHIEEFSIH K, 1 C-26
(dc 21.6) [ A5 5 A1 C-27 (9 66.2) (&AL I H
BEESHINANEY 3, L EHENTTH H-1" (0y
4.06, 1H, d, J = 7.9 Hz) 5 C-27 (¢ 66.2) HMBC #H
X%, PLK H-24 (04 5.28, 1H, t, J = 7.1 Hz) F1 H-26
(64 1.70, 3H, ) NOESY AHIGIUERH . [FINY, %&b
BT ICH 27 A1, C-24 A i XU8E it R4 4 [K] e e 28
Nz W, p4h, NOESY i+ H-10/H-30.
H-30/H-17. H-19/H-8 £l H-8/H-18 [{J# %15 5 % W]
H-10. H-17 #il CH3-30 5 o #44!, H-8. CHz-18.
CH3-19 4y B %, Rk, ZiBuiEdE, Seihs
¥ 3 N 3B,27- - Fr - 1 -5,24(2)- —H#-3-O-p-D-Fi
%) N W R 25 -27-O-B-D-Hi % N g % & (1—6)-B-D-il
LIRS, A, e R S, 1%
B R 28 24 L1 A7 T i 35t sl BUAR
FRMU® =AY, S5CHMED
jinfushanoside K I s 77 #4445 .
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% 25 Paeonia lactiflora Pall. Z LB A% 5
3 FAZAMY, A, SHREBE, £ 40~T70
cm, £k, FHEATAH W =h Feot, EHFEA
wtAh = Aot PRI R, ARSI, R
IHHTR, AR R4, REEA EFTRME,
WL, FEGeTARFEA EE, 8, A%
TRACT IR, A BHALTR % — R, ML TR st AL
HEE ARG, A/280~115cm; &4 4~5,
BAH, XKAOREF;, 24/ 4, BPBRGERAF, Kk
1.0~15cm, 5% 1.0~1.7 cm; &3 9~13, 1897 %,
¥ 35~6.0cm, % 1.5~45cm, & &, A AL

EEETIR;, L4Kk07~12cm, HE; LEXMK, QESEAI, M h4RE; X 4~5 R£E,

e 5~6 A; X8 A.

ERBHAS>A T AR, b, BREEHF &R, EXRILHH TiEIK 480~700 m 49 LK FEAR T,
JEH A S AT B 1000~2300m 69 L3R FE e, E38E. BA, BEBART M EGF) RIR LA 0 H,

AREWN ., TN 2.
ARG R, £ ey,
Fab g,

B A d i 22

WAL T FEAERT AR EIE, HgH, HREE,
SCIAAETT. FATAESR . FAPATIE; AR “HRH7, ARAHURL. K



