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Chemical Constituents from the Leaves of Siraitia grosvenorii (Swingle)
C. Jeffrey
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Abstract: In order to understand the chemical comstituents of Siraitia grosvenorii (Swingle) C. Jeffrey, nine
compounds were isolated from the leaves of S. grosvenorii by using solvent fractionation and chromatographic
technology. On the basis of spectral data, they were identified as: kaempferol-3,7-di-O-a-L-rahmnoside (1),
kaempferol-3-0-a-L-rahmnoside (2), ferulic acid (3), 4'-O-methyldihydroquercetin (4), emodin (5), aloe-emodin
(6), quercetin (7), kaempferol (8), kaempferol-7-0-a-L-rahmnoside (9). Among them, compounds 3 — 6 were
isolated from the leaves of S. grosvenorii for the first time.
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PR [Siraitia grosvenorii (Swingle) C. Jeffrey]
T 2011 4F 9 AR T PUAEAR, B BB 2R B AR
P el MR B S

B 3% ] IE A R (100 ~ 200 H 1 200 ~
300 H) R & AL T A BR 2 w7 & A 6
[ Develosil ODS (S-75 pm)>h H A< B A 4k 2 4 =X
o3k 77 s SR OME BE BE LH-20 O B M Amersham
Bioscience 23 il 77 i ; #H J2 €0 3% (TLC) ] 1E AH £E IZ
(HFGF254)H2 A Ml 45 VT A Fe E T % A5 BN W 77 i 5
AR i B (RP-18 F254s) 4 i [F] MERCK 7 7] 7=
mn, AT R AN (254 nm) IR T 10% A7 iR -
LR WO HERE

1.2 {425

Tk 7% & AL H EYELA Rotary Evaporator N-1000
(H 7% TOKYO RIKAKIKAI Co. Ltd 4:7%); ESIMS
API 2000 LC/MS/MS (3 [E Applied Biosystems 2\ Fl
A7), HEE R R, BRI E s 'H NMR A °C
NMR F Bruker DRX-400 % S 4% i HL 4R A0 5
(Fi 1 Bruker 28 "4 5%), LIS FIGR B 16 218

1.3 RS E

BUCRMIT 9.7 kg, ByWE H 57% LBHZ R
2 WK, BFIR 48 h, Ao S EE PR, R M 4 ik
fiff TR, IR AT . O TR g E T BEAE IR,
I3 ZE TR AT 53(104.8 @) LR LBEER I3
(119.8 ) JIE T BEAF43(354.6 g)-

LR O BRHR 4y 22 IEAHEE L (100 ~ 200 H)HE)Z
B, LA © B9 © 1 ~ 6 : 4)BB VRN, B0 e
1000 mL, £& TLC )22kl 5 G914 4 4155
(E1 ~E4). E2 (30.2 @& 1EARERL(200 ~ 300 H) #
JEHT, LA« P95 1 5 ~ 60 : 40)BAEEVEMG , Ak
££ 500 mL, 28 TLC #ZZEHRNE A IR 9 4155
(B2-1 ~ E2-9). B2 Hrihighfh, 259 1 (9 me);
E2-4 1 tH UT3E , 4 Sephadex LH-20 £ )2 H1154L &
Y12 (56 mg), E2-4 HAH 4 SOMH RE AL JZ AT,
FIEE- 7K (2 0 8 ~ 8 1 2, V/V)BEMG, ALy, TLC
JZENTREN G A IR 7 A5 (E2-4-1 ~ E2-4-7),

E2-4-3 i o s IRES i 1L 59 3 (16 mg), E2-
4-4 2% Sephadex LH-20 #E2Hr1534L 54 4 (6.9 mg),
E2-4-5 Z2IEAHAREIE (200 ~ 300 ENA:EHT, 505« H
f5(99 : 1 ~ 95 : 5)F Sephadex LH-20 #:ZHr154L4
Y15 (19 mg)#1 6 (13 mg); E2-8 £ AHKENAEZHT,
FEE-IK((2 0 8 ~ 9 1 1, V/V)UERG, I SEL Ay, TLC
JZEMTHREIN G G589 A2 5 (E2-8-1 ~ E2-8-9).
E2-8-8 Fll E2-8-9 /3514 Sephadex LH-20 #1215
LAY 7 (58 mg)Fl 8 (181 mg); E2-9 28 [ AHRERAE
2T, EE-K (2 0 8 ~ 81 2, V/V)UENG, TLC #22
ek 5 &350 6 42050 (E2-9-1 ~ E2-9-6), E2-
9-5 Hrl # AVTEREL A 9 (61 mg).

1.4 ZEHEE

L Z5 #-3,7-00 -L-— FR Z= & # (Kaempferol-
3,7-di-0-0 -L-rahmnoside, 1) HH AL mp
187 °C ~ 189 °C5 47+ X Cp;H300,4; ESIMS m/z: 579
[M + HJ", 601 [M + Na]", 577 [M — H]; '"H NMR
(400 MHz, CD,0D): & 6.43 (1H, d, J = 2.0 Hz, H-6),
6.90 (1H, d, J = 2.0 Hz, H-8), 7.76 (2H, d, J = 8.8 Hz,
H-2', H-6"), 6.92 (2H, d, J = 8.8 Hz, H-3', H-5"), 5.38
(1H, d, J = 1.2 Hz, H-1"), 5.55 (1H, s, H-1""), 0.92
(3H, d, J = 5.6 Hz, H-6"), 1.25 (3H, d, J = 6.4 Hz,
H-6""); "C NMR (100 MHz, CD,0D): § 157.7 (C-
2), 136.2 (C-3), 179.4 (C-4), 162.7 (C-5), 100.2 (C-
6), 163.2 (C-7), 95.6 (C-8), 159.5 (C-9), 107.2 (C-10),
122.1 (C-1), 131.7 (C-2', C-6"), 116.3 (C-3', C-5"),
161.5 (C-4'), 103.2 (C-1"), 71.6 (C-2"), 71.8 (C-3"),
72.9 (C-4"), 71.4 (C-5"), 17.3 (C-6"), 99.6 (C-1""),
71.0 (C-2"""), 71.8 (C-3""), 72.9 (C-4""), 17.8 (C-6"").
DI E A 5 SCHR 7140 i — 3K

Ll 25 #-3-0-a -L-FR Z= #% & (Kaempferol-3-0-
O -L-rahmnoside, 2)  #EEHA; 53F20 Cy HyO00
ESIMS m/z: 433 [M + HJ, 455 [M + Na]; '"H NMR
(400 MHz, CD,0OD): § 6.14 (1H, s, H-6), 6.30 (1H, s,
H-8),7.71 (2H, d, J = 8.0 Hz, H-2', H-6"), 6.90 (2H, d,
J =72 Hz, H-3', H-5'), 5.36 (1H, s, H-1"), 4.24 (1H,
s, H-2"); "C NMR (100 MHz, CD,0D): § 159.2 (C-
2), 136.2 (C-3), 179.5 (C-4), 163.1 (C-5), 99.9 (C-6),
165.8 (C-7), 94.9 (C-8), 158.4 (C-9), 107.2 (C-10),
122.7 (C-1"), 132.0 (C-2', C-6"), 116.5 (C-3', C-5"),
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161.5 (C-4"), 103.5 (C-1"), 72.2 (C-2"), 72.0 (C-3"),
73.3 (C-4"), 72.0 (C-5"), 17.7 (C-6"). SCiG %R 5
SCHR[814iIE 1 —3K

B 2 B8 (Ferulic acid, 3) 7 & & i smp
145°C ~ 148 °C; 43 ¥ X C\,H,,0,; ESIMS m/z: 193
[M—HJ, 229 [M + CI]; '"H NMR (400 MHz, DMSO-
dy): 8 7.26 (1H, d, J = 16 Hz, H-2), 6.77 (1H, d, J =
8.4 Hz, H-5), 7.07 (1H, dd, J = 1.6, 2.0 Hz, H-6),
7.47 (1H, d, J = 16 Hz, H-7), 6.35 (1H, d, J = 16 Hz,
H-8), 3.79 (3H, s, 3-OCH,); "C NMR (100 MHz,
DMSO-d,): 8 125.9 (C-1), 115.7 (C-2), 149.2 (C-3),
148.0 (C-4), 115.6 (C-5), 123.0 (C-6), 144.7 (C-7),
111.2 (C-8), 168.2 (C-9), 55.8 (3-OCH,), ik %
5 SCHRI9E 1Y — 2

4-BFE Z S K & (4-0-Methyldihydro-
& B AR 1 5 CH WO
ESIMS m/z: 301 [M + Na]’, 659 [2M + Na]’, 317 [M —
H]; '"H NMR (400 MHz, CD,0D): § 7.11 (1H, d, J =
1.7 Hz, H-2'), 6.97 (1H, dd, J = 8.1, 1.7 Hz, H-6"), 6.84
(1H, d, J = 8.1 Hz, H-5), 5.93 (1H, d, J = 2.0 Hz, H-8),
5.89 (1H, d, J=2.1 Hz, H-6), 498 (1H, d, J=11.6 Hz,
H-2), 4.58 (1H, d, J = 11.6 Hz, H-3), 3.89 (3H, s, 4'-
OCH,); "C NMR (100 MHz, CD,0D): & 85.2 (C-
2), 73.6 (C-3), 198.5 (C-4), 164.5 (C-5), 97.3 (C-6),
168.7 (C-7), 96.3 (C-8), 165.3 (C-9), 101.9 (C-10),
112.4 (C-1'), 122.2 (C-2'), 148.4 (C-3'), 148.9 (C-4"),
116.0 (C-5"), 129.8 (C-6), 56.5 (4'-OCH,). 1% %k
5 SCHR[ 101408 1) — 3L

K#EZ (Emodin, 5)  Z0{A%F 5 ;mp 256°C ~
257°C ;43 T3 CsH 0055 ESIMS m/z: 269 [M — HJ;
'H NMR (400 MHz, DMSO-d): & 7.34 (1H, d, J =
0.8 Hz, H-4), 7.02 (1H, dd, J = 0.8, 2.4 Hz, H-2), 6.48
(1H, d, J = 2.4 Hz, H-7), 2.34 (3H, s, 6-CH,); "°C
NMR (100 MHz, DMSO-d;): 8 164.5 (C-1), 107.9 (C-
2), 165.7 (C-3), 108.9 (C-4), 120.5 (C-5), 148.2 (C-6),
124.1 (C-7), 161.4 (C-8), 189.6 (C-9), 181.3 (C-10),
132.8 (C-11), 113.3 (C-12), 108.9 (C-13), 135.0 (C-
14), 21.5 (6-CH,) . JGIEEE 5 SCHR 11 45GE 19— 3K

B £ K # & (Aloe-emodin, 6) W A, A
fmsmp 235°C ~ 236°C ;013X C sH 0055 ESIMS m/z:
269 [M — H]; '"H NMR (400 MHz, DMSO-d,): &

quercetin, 4)

11.98 (2H, br, H-1, H-8), 7.77 (1H, m, H-5), 7.57 (2H,
m, H-4, H-6), 7.36 (1H, d, J = 8.0 Hz, H-7), 7.27 (1H,
s, H-2), 5.67 (1H, br, 3-OH), 4.68 (2H, s, 3-CH,0H);
“C NMR (100 MHz, DMSO-dj): & 161.6 (C-1), 119.3
(C-2), 153.7 (C-3), 117.1 (C-4), 120.7 (C-5), 137.3
(C-6), 124.4 (C-7), 161.3 (C-8), 191.6 (C-9), 181.4
(C-10), 133.3 (C-11), 113.1 (C-12), 115.9 (C-13),
114.4 (C-14), 62.1 (3-CH,0H)., &% 5 SCHik[12]
B p—3k.

#l 2 & (Quercetin, 7) WA K T
. CsH,,0,;ESIMS m/z: 301 [M — H]; '"H NMR
(400 MHz, DMSO-d,): & 7.67 (1H, d, J = 2.0 Hz,
H-2), 6.18 (1H, s, H-6), 6.40 (1H, s, H-8"), 6.88 (1H, d,
J=8.0 Hz, H-5"), 7.53 (1H, dd, J = 4.4 Hz, H-6'); "°C
NMR (100 MHz, DMSO-d;): § 146.8 (C-2), 135.8 (C-
3), 175.9 (C-4), 156.2 (C-5), 98.2 (C-6), 163.9 (C-7),
93.4 (C-8), 160.8 (C-9), 103.1 (C-10), 122.0 (C-1"),
115.1 (C-2'), 145.1 (C-3"), 147.7 (C-4"), 115.7 (C-5"),
120.0 (C-6). SGIEEHE S SCHR[ 13 4B 1 —2L

L) Z= & (Kaempferol, 8) WM AR T
7, CsH 045 ESIMS m/z: 595 [2M + Na]', 285 [M —
H]; 'H NMR (400 MHz, CD,0D): § 6.15 (1H, d, J =
1.2 Hz, H-6), 6.36 (1H, s, H-8), 8.05 (2H, d, J = 8.8 Hz,
H-2', H-6'), 6.88 (2H, d, J = 8.4 Hz, H-3', H-5"); "°C
NMR (100 MHz, CD,0D): 8 148.0 (C-2), 137.1 (C-
3), 177.3 (C-4), 162.5 (C-5), 99.3 (C-6), 165.6 (C-7),
94.5 (C-8), 158.2 (C-9), 104.5 (C-10), 123.7 (C-1"),
130.7 (C-2', C-6"), 116.3 (C-3', C-5"), 160.5 (C-4"),
DG A5 SO 1414k E Y — 2L

i &= Bp-7-0-0 -L-FR Z #E H (Kaempferol-7-0-
0 -L-rahmnoside, 9) A AR ;5 T2 CyHy003
ESIMS m/z: 455 [M + Na]’, 471 [M + K]", 467 [M +
CI], 431 [M — H]'; '"H NMR (400 MHz, DMSO-d,): &
6.40 (1H, d, J = 4.0 Hz, H-6), 6.80 (1H, d, J = 4.0 Hz,
H-8), 8.07 (2H, dd, J = 4.0, 4.0 Hz, H-2', H-6"), 6.93
(2H, dd, J = 4.0, 4.0 Hz, H-3', H-5"), 5.54 (1H, d,
J=4.0 Hz, H-1"), 3.64 (1H, d, J = 8.0 Hz, H-2"), 3.84
(1H, s, H-5"), 1.13 (3H, d, J = 8.0 Hz, CH,-5"); C
NMR (100 MHz, DMSO-d): § 176.1 (C-4), 160.4
(C-5), 98.9 (C-6), 161.4 (C-7), 94.4 (C-8), 155.8 (C-
9), 121.6 (C-1"), 129.7 (C-2', C-6"), 115.5 (C-3', C-5"),



HKYESE . B VORM AL W 99

159.4 (C-4"), 98.4 (C-1"), 70.1 (C-2"), 70.3 (C-3"),
71.7 (C-4"), 69.9 (C-5"), 18.0 (C-6"), ik %k 5
SCHR[ 1514 IE 1) —3

2 ZE I HE

A 3 TR B R R AT S B, A LR
LIS EUY A AR T 9 MEA W, IR DG
T A3 HT RN SR X R S 72 T e T2, 43
WS R s L2 -3,7-0-0-L- — FRZEHET (1) 112
13-3-0-a-L-FRAEHEF (2) PIELRR (3). 4-FAH
AL R @) KER (5. TERER (6) MR
(7) ILZS By (8). LI Z3 ) -7-0-0-L-FR AW (9), Hi
B 3 ~ 6 I IRMWBDURM /B35 . AHHF
FEEE R D DUR N o E R R A Y. PR
i, B DO B ELAT — 2 M TR B Bt i)
MR P AL A (HOBE I 25005 A 1 2 B T
W EAR A KR PR Wi R (D EA il
o2 240 0 154 5 AV b e 440 O T A AR 2 R
B ZRIR (3)HA DU/ IMREER PrR PrE 2y
YERD, JFREBHAT B, Z K F5P0 ET-1 AR, K
R (SN 4 i AR AT BRI A R R SE A R
WFIEIE ™, MR R (6)A R IARIMT
HIV-1 35 PERY ARG 25 5k 3 4 T b I & R 2
DURRIE TR 5%
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