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Abstract: Objective To study chemical constituents of total glycosides of Tufuling (Smilax glabra Roxb.). Methods The
separation and purification of the chemical components of total glucosides of S. glabra was carried out systematically by silica gel
column chromatography, gel chromatography and semi-preparative HPLC. The structures were identified by MS, NMR and CD
spectral data in combination with the physicochemical properties of the isolated monomeric compounds. Results Twenty-five
compounds were isolated from the total glucosides of S. glabra and identified as glabachromone A (1), sawarachromone (2), taxifolin
(3), eriodictyol (4), naringenin (5), 3',5',5,7-tetrahydroxylflavanone (6), homoeriodictyol (7), 6-methoxynaringenin (8),
dihydrokaempferol (9), 6-methoxyhesperetin (10), astilbin (11), isoastilbin (12), neoastilbin (13), neoisoastilbin (14), engeletin (15),
isoengeletin (16), quercetin (17), luteolin (18), hispdulin (19), kaempferol (20), smiglanin (21), 5,7-dihydroxychromone (22),
(+)-catechin (23), (—)-epicatechin (24), and cinchonain Ib (25). Conclusion Compounds 1 is a new compound, compounds 2 and 8
are firstly isolated from the genus Smilax, and compound 6, 7, 8, 9, 19 and 22 are obtained from this plant for the first time.
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HIR% N E S RHEY Smilax glabra Roxb. f+
BRRRIRZE, PERRH . ¥, B, B B, B&, A
BRERERRIE . BRI, H TRk, 7
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2 (homoeriodictyol , 7). 6- I & £ Ml fz &
( 6-methoxy-naringenin , 8 ) . — & I & M
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K% Smilax glabra Roxb. [ MR 2 .
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82) NULAAHGIHFIEY) 9 (5.2 mg, tr= 46.1
min). 10 (6.7 mg, tr=52.3 min) F119 (10.8 mg,
tr=68.4min). Fr.4 (76.09) 4 MREIRK: I,
FEE-/KAK 22 (10 0 90~90 © 10D BEEE¥EMmL, 2 HI15
B 3 A5 (Fr. 4.1~4.2). Fr. 4.1 HrHJTiE (13.0 g
2 Sephadex LH-20 # il CFHEEVEIID 15340 &4 11
(3.59) 116 (173.1mg). Fr. 4.1 fhf (22.6 g) %
J& Sephadex LH-20 f: il CHEEEGENL) . AR &
R O, FREE-/K (35 0 65) NTEIHIHI S
b4 12 (265.1 mg, tr=236.4min). 18 (32.7 mg,
tr=46.7 min) 120 (8.1 mg, tr=52.3 min), Fr.4.2
(18.0 ) %¢J5 Sephadex LH-20 ¥ {7 ( FHEEHEM)
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ik 2K (18 1 82) AishMH &b &4 19
(30.2 mg, tr=82.2 min). 21(12.1 mg, tr= 91.0 min)
#1122 (5.3mg, tr=105.4min),
3 HMETE

a1 ABg s (FFED; [o]r-9.5°(c 0.4,
CH3OH); UV(MeOH) Amax: 245. 265. 285 nm;
HR-ESI-MS [M+H]* m/z 293.066 3 (i+%.E 293.066
1, ¥ CuH07, AEAEN 9. 7E H-NMR
(R DEIR 2 MENAEE D5 &R 1155 on 6.20
(1H,d,J=15Hz),6.32 (1H,d, J=1.5Hz); 1 N5 H&
JRFHIE(E S 64 6.39 (1H, 5): 1 ANMFIRA HIE(E S
on 12.67 (1H, s); Z54 BC-NMR H (R 1) W3
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109.9, 104.2, 99.5, 94.4 Al 1 MEABIEIRIS S oc
182.1, HEMAEWIRTREN 2 AL R 5,7- = F2 %
O JRERATAEY) . A, 7E H-NMR 1 (R D B
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Table 1 NMR data of compound 1 (600/150 MHz,
DMSO-ds)

L3 o dc
2 165.0
3 6.39 (1H, s) 109.9
4 182.1
5 161.9
6 6.20 (1H,d, J=2.1 Hz) 99.5
7 166.0
8 6.32 (1H, d, J=2.0 Hz) 94.4
9 158.2
10 104.2
1’ 173.0
2! 2.98 (1H, dd, J=17.1, 7.4 Hz), 311

2.74 (1H, dd, J = 17.0, 7.4 Hz)
3 426 (1H,t, J = 7.4 Hz) 535
4 206.8
5’ 2.24 (3H, s) 29.2
5-OH 12.67 (1H, 9)
» _Coon (COOH
o b _o2J8 5 mo ol
4 )5 04' ; LS
oo @H © ~ X HMBC

1 L&Y 1 4R EER HMBC (H-C) %
Fig. 1 Structure and key HMBC (H—C) correlations of
compound 1
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FHIG, )5l A 3 6 fIZE 5 01 6.20 5 A FA 5. 8,
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R B, e 1 EERN (R)-3-(5,7-dihydroxy-4-



* 6980 ¢ $ER 2024118 H53% FE 28 Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 22

200 250 300 350 400

Alnm
2 kA& 1L E ECD RME (- - - ) 5RENE
ECD (—)

Fig. 2 Calculated R configuration (- - - -) and experimental
ECD (—) spectra of compound 1

0x0-4H-chromen-2-yl)-4-oxopentanoic acid, #ifi5E N
mHEw, AN R-LREXOEH A
(glabachromone A),

&Y 2: Atghih (HEE; [a]y-20.1°(c 0.4,
CH3OH); ESI-MS m/z: 307 [M+H]*: H-NMR (600
MHz, DMSO-ds) 6: 12.64 (1H, s, 5-OH), 6.44 (1H, s,
H-3), 6.32 (1H, d, J = 2.1 Hz, H-8), 6.20 (1H, d, J =
2.1 Hz, H-6), 4.34 (1H, dd, J = 8.4, 6.3 Hz, H-3"), 3.61
(3H, d, J = 1.6 Hz, COOCH3), 3.07 (1H, dd, J = 17.1,
8.4 Hz, H-2'a), 2.88 (1H, dd, J = 17.1, 6.3 Hz, H-2'b),
2.26 (3H, d, J = 1.6 Hz, H-5"); *C-NMR (150 MHz,
DMSO-ds) &: 165.4 (C-2), 110.18 (C-3), 182.1 (C-4),
104.2 (C-4a), 161.9 (C-5), 99.5 (C-6), 165.0 (C-7), 94.4
(C-8), 1582 (C-8a), 171.6 (C-1"), 32.7 (C-2)), 532
(C-3'),202.5 (C-4"), 29.1 (C-5'), 53.2 (OCHa). LA _F#jdf
IR0 M, e S 2 9 (R)-1EAA (Al

&9 3: Ak K ESI-MS m/z: 305 [M+H]*;
IH-NMR (600 MHz, DMSO-dg) 6: 11.91 (1H, s,
5-OH), 10.83 (1H, s, 7-OH), 9.03 (1H, s, 3'-OH), 8.98
(1H, s, 4-OH), 6.88 (1H, d, J = 1.7 Hz, H-2"), 6.76
(2H, m, H-5', 6", 5.91 (1H, d, J = 2.1 Hz, H-8), 5.87
(1H, d, J = 2.1 Hz, H-6), 5.75 (1H, d, J = 6.2 Hz,
3-OH), 4.98 (1H, d, J = 11.1 Hz, H-2), 4.50 (1H, dd,
J = 112, 6.2 Hz, H-3); BC-NMR (150 MHz,
DMSO-ds) 6: 83.5 (C-2), 72.0 (C-3), 198.2 (C-4), 95.5
(C-4a), 163.0 (C-5), 100.9 (C-6), 163.8 (C-7), 96.5
(C-8), 167.5 (C-8a), 128.5 (C-1"), 115.6 (C-2'), 146.2
(C-3"), 145.4 (C-4"), 115.8 (C-5), 119.8 (C-6"). LA F-%k

I 5 SCHERXT LB, A S 3 NTEIEAA B

&9 4. #E R K  ESI-MS m/z: 289 [M+H]*;
IH-NMR (600 MHz, DMSO-dg) d: 12.15 (1H, s,
5-OH), 10.82 (1H, s, 7-OH), 9.08 (1H, s, 4-OH), 9.03
(1H, s, 3'-OH), 6.88 (1H, s, H-2), 6.75 (2H, s, H-5',
6'), 5.89 (1H, d, J = 2.1 Hz, H-6), 5.88 (1H, d, J = 2.1
Hz, H-8), 5.38 (1H, dd, J = 12.5, 3.1 Hz, H-2), 3.19
(1H, dd, J = 17.1, 12.5 Hz, H-3a), 2.68 (1H, dd, J =
17.1, 3.2 Hz, H-3b); 3C-NMR (150 MHz, DMSO-ds)
5: 78.9 (C-2), 42.5 (C-3), 196.8 (C-4), 163.4 (C-5),
95.4 (C-6), 163.9 (C-7), 96.2 (C-8), 167.1 (C-9), 102.3
(C-10), 129.9 (C-1'), 114.8 (C-2"), 146.2 (C-3"), 145.6
(C-4"), 115.8 (C-5"), 118.4 (C-6"). LA % 5 SCilik ot
e, %t &9 4 AAbSE R R,

& 5: AR A ESI-MS m/z: 273 [M+H];
IH-NMR (600 MHz, DMSO-d¢) &: 12.15 (1H, s,
5-OH), 10.78 (1H, s, 7-OH), 9.58 (1H, s, 4'-OH), 7.32
(2H, d, J = 8.6 Hz, H-2', 6), 6.79 (2H, d, J = 8.6 Hz,
H-3', 5"), 5.88 (2H, brs, H-6, 8), 5.44 (1H, dd, J =
12.8, 3.0 Hz, H-2), 3.26 (1H, dd, J = 17.1, 12.8 Hz,
H-3a), 2.28 (1H, dd, J = 17.1, 3.1 Hz, H-3b); C-
NMR (150 MHz, DMSO-de) J: 78.9 (C-2), 42.4 (C-3),
196.8 (C-4), 95.4 (C-4a), 163.4 (C-5), 102.2 (C-6),
164.0 (C-7), 96.3 (C-8), 167.1 (C-8a), 129.3 (C-1"),
128.8 (C-2', 6"), 115.6 (C-3, 5"), 158.2 (C-4"). LA %
550wk xS B, St & 5 A 2.

1b &9 6: ¥ (o A ESI-MS m/z: 289 [M+H]*;
IH-NMR (600 MHz, DMSO-de) &: 11.89 (1H, s,
5-OH), 9.00 (2H, s, H-3", 5"), 6.88 (1H, s, H-4"), 6.75
(2H, s, H-2', 6"), 5.90 (1H, s, H-8), 5.85 (1H, s, H-6),
5.74 (1H, d, J = 4.8 Hz, H-2), 4.97 (1H, d, J = 11.1
Hz, H-3a), 4.49 (1H, dd, J = 11.1, 4.8 Hz, H-3b);
BBC-NMR (150 MHz, DMSO-ds) d: 785 (C-2), 42.1
(C-3), 196.5 (C-4), 163.0 (C-5), 95.9 (C-6), 95.1
(C-8), 166.7 (C-7), 163.6 (C-9), 101.9 (C-10), 129.6
(C-1'), 114.5 (C-2'), 145.8 (C-3'), 118.1 (C-4"), 115.5
(C-6"), 145.3 (C-5'). LI L-Zd 5ocmfnt b, %5
&9 6 M 3',5',5,7-T0 23k — A B .

AW T: R A ESI-MS m/z: 303 [M+H]*;
IH-NMR (600 MHz, DMSO-d¢) &: 12.16 (1H, s,
5-OH), 7.09 (1H, d, J = 2.0 Hz, H-2"), 6.90 (1H, dd,
J=8.1, 2.0 Hz, H-6), 6.79 (1H, d, J = 8.1 Hz, H-5"),
5.89 (1H, d, J = 2.1 Hz, H-6), 5.88 (1H, d, J = 2.1 Hz,
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H-8), 5.43 (1H, dd, J = 12.9, 2.9 Hz, H-2), 3.79 (3H, s,
3’-OCHs), 3.32 (1H, dd, J = 17.1, 12.9 Hz, H-3b), 2.68
(1H, dd, J = 17.1, 3.0 Hz, H-3a); 3C-NMR (150 MHz,
DMSO-dg) 6: 79.2 (C-2), 42.6 (C-3), 196.9 (C-4),
164.0 (C-5), 167.2 (C-7), 95.5 (C-8), 163.4 (C-9),
102.2 (C-10), 129.9 (C-1'), 111.6 (C-2), 148.0 (C-3"),
147.4 (C-4"), 1202 (C-6'), 115.6 (C-5), 96.3 (C-6),
56.2 (3'-OCHs). LA FEd#ls 53CHRATELD), b &
N STE I

b A4 8: (R K ; ESI-MS m/z: 303 [M—+H]*;
IH-NMR (600 MHz, DMSO-d¢) §: 12.19 (1H, s,
5-OH), 10.66 (1H, s, 7-OH), 9.57 (1H, s, 4-OH), 7.30
(2H, d, J = 8.6 Hz, H-2", 6), 6.79 (2H, d, J = 8.5 Hz,
H-3", 5'), 5.96 (1H, s, H-8), 5.41 (1H, dd, J = 12.9, 3.0
Hz, H-2), 3.66 (3H, s, 6-OCHg), 3.25 (1H, dd, J =
17.1, 12.9 Hz, H-3), 2.68 (1H, dd, J = 17.1, 3.0 Hz,
H-3); BC-NMR (150 MHz, DMSO-ds) &: 79.0 (C-2),
42.5 (C-3), 197.6 (C-4), 155.6 (C-5), 129.4 (C-6), 95.5
(C-8), 158.5 (C-7), 160.0 (C-9), 102.3 (C-10), 129.4
(C-1"), 128.8 (C-2', 6'), 115.6 (C-3', 5'), 158.2 (C-4"),
60.5 (6-OCH3). DA%l 5 SCikxnt b0, Y fb
)8 N 6- AR &

&1 9: T8 K ; ESI-MS m/z: 289 [M+H]*
IH-NMR (600 MHz, DMSO-dg) d: 11.91 (1H, s,
5-OH), 7.31 (2H, d, J = 8.4 Hz, H-2', 6'), 6.79 (2H, d,
J = 8.4 Hz, H-3', 5, 591 (1H, d, J = 2.1 Hz, H-8),
5.86 (1H, d, J = 2.1 Hz, H-6), 5.75 (1H, s, 3-OH), 5.05
(1H, d, J = 11.4 Hz, H-2), 458 (1H, d, J = 11.4 Hz,
H-3); BC-NMR (150 MHz, DMSO-ds) &: 82.9 (C-2),
715 (C-3), 197.8 (C-4), 163.4 (C-5), 96.2 (C-6), 167.4
(C-7), 95.2 (C-8), 162.6 (C-9), 100.3 (C-10), 126.7
(C-1Y), 129.8 (C-2', 6, 115.1 (C-3', 5, 158.2 (C-4). LA
FHAE S SR Y, SR EY) 9 S AL AT .

A& 10: Ak AR ESI-MS m/iz: 333 [M+
H]*: H-NMR (600 MHz, DMSO-ds) d: 12.19 (1H, s,
5-OH), 9.15 (1H, s, 3'-OH), 7.08 (1H, d, J = 2.1 Hz,
H-2"), 6.89 (1H, dd, J = 8.1, 2.1 Hz, H-5"), 6.79 (1H, d,
J = 8.1 Hz, H-6'), 5.98 (1H, s, H-8), 5.40 (1H, dd, J =
13.0, 3.0 Hz, H-2), 3.78 (3H, s, 4-OCHs), 3.66 (3H, s,
6-OCHs), 3.29 (1H, dd, J = 17.2, 13.0 Hz, H-3b), 2.68
(1H, dd, J = 17.2, 3.0 Hz, H-3a); 3C-NMR (150 MHz,
DMSO-ds) d: 78.7 (C-2), 42.1 (C-3), 197.0 (C-4),
157.6 (C-5), 129.3 (C-6), 157.9 (C-7), 95.0 (C-8),

159.5 (C-9), 101.7 (C-10), 128.9 (C-1"), 111.0 (C-2"),
146.8 (C-3'), 147.4 (C-4"), 115.0 (C-5'), 119.6 (C-6"),
55.6 (4-OCHj3), 59.9 (6-OCH3). LA b#iE 5 Cikxt
ELi2, %sEfb & 10 v 6-H AR T K

&Y 11: AEKK; ESI-MS m/z: 451 [M+
H]*; *H-NMR (600 MHz, methanol-d.) 6: 6.86 (1H, d,
J=2.0Hz, H-2"), 6.74 (1H, dd, J = 8.1, 2.0 Hz, H-6"),
6.71 (1H, d, J = 8.1 Hz, H-5"), 5.82 (1H, d, J = 2.2 Hz,
H-6), 5.80 (1H, d, J = 2.1 Hz, H-8), 4.97 (1H, d, J =
10.7 Hz, H-2), 4.48 (1H, d, J = 10.7 Hz, H-3), 4.15
(1H, m, H-1"), 3.95 (1H, d, J = 1.7 Hz, H-2"), 3.56
(1H, dd, J = 9.6, 3.3 Hz, H-3"), 3.44 (1H, m, H-4"),
3.21 (1H, m, H-5"), 1.09 (3H, d, J = 6.2 Hz, H-6");
13C-NMR (150 MHz, methanol-ds) J: 82.6 (C-2), 77.2
(C-3), 194.6 (C-4), 164.2 (C-5), 96.0 (C-6), 167.2
(C-7), 94.9 (C-8), 162.7 (C-9), 101.1 (C-10), 127.8
(C-1"), 114.9 (C-2'), 145.2 (C-3"), 146.0 (C-4"), 114.1
(C-5", 119.1 (C-6'), 100.8 (C-1"), 70.4 (C-2"), 70.8
(C-3"), 72.4 (C-4"), 69.1 (C-5"), 16.5 (C-6"). LA L%k
5 SCHRGT IS, BB 10 NI

&Y 12: AR AK; ESI-MS m/z: 451 [M+
H]*: *H-NMR (400 MHz, methanol-da) J: 6.97 (1H, d,
J =17 Hz, H-2"), 6.86 (1H, dd, J = 8.2, 1.7 Hz, H-6"),
6.82 (1H, d, J = 8.1 Hz, H-5"), 6.00 (1H, d, J =1.9 Hz,
H-6), 5.95 (1H, d, J =1.9 Hz, H-8), 5.44 (1H, d, J =
2.4 Hz, H-2), 498 (1H, d, J = 1.6 Hz, H-1"), 4.21 (1H,
d, J = 2.4 Hz, H-3), 3.70 (1H, dd, J = 3.4, 1.6 Hz,
H-2""), 3.47 (1H, dd, J = 9.6, 3.4 Hz, H-3"), 3.23 (1H,
t, J = 9.6 Hz, H-4"), 2.50 (1H, m, H-5"), 0.96 (3H, d,
J=6.2 Hz, H-6"); 3C-NMR (100 MHz, methanol-da)
J9: 80.7 (C-2), 74.2 (C-3), 192.9 (C-4), 164.8 (C-5),
96.0 (C-6), 167.4 (C-7), 94.8 (C-8), 163.1 (C-9), 100.4
(C-10), 127.3 (C-1'), 114.9 (C-2"), 144.9 (C-3"), 145.3
(C-4", 113.8 (C-5"), 118.0 (C-6'), 98.8 (C-1"), 70.6
(C-2"), 70.6 (C-3"), 71.9 (C-4"), 67.0 (C-5"), 16.4
(C-6")o LA EHR L SClkxy e, i &4 12 5
FRHTEE

EY 13: AEFR; ESI-MS m/z: 451 [M+
H]*; 'H-NMR (600 MHz, methanol-ds) J: 6.98 (1H,
brs, H-2'), 6.86 (1H, brd, J = 8.3 Hz, H-6"), 6.83 (1H,
d, J = 8.1 Hz, H-5'), 5.94 (1H, s, H-6), 5.92 (1H, s,
H-8), 5.06 (1H, brs, H-1"), 4.89 (1H, d, J = 11.3 Hz,
H-2), 454 (1H, d, J = 11.3 Hz, H-3), 3.91 (1H, d, J =
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3.2 Hz, H-2"), 3.28 (1H, dd, J = 9.6, 3.2 Hz, H-3"),
3.10 (1H, t, J = 9.5 Hz, H-4"), 2.21 (1H, dg, J = 9.6,
6.2 Hz, H-5"), 0.80 (3H, d, J = 6.2 Hz, H-6"); 13C-
NMR (100 MHz, methanol-ds) J: 82.5 (C-2), 77.2
(C-3), 194.6 (C-4), 163.9 (C-5), 96.2 (C-6), 167.1
(C-7), 95.0 (C-8), 162.6 (C-9), 101.1 (C-10), 127.9
(C-1"), 115.1 (C-2'), 145.0 (C-3"), 145.9 (C-4), 114.3
(C-5"), 119.3 (C-6), 100.7 (C-1"), 70.4 (C-2"), 70.8
(C-3"), 72.5 (C-4"), 69.2 (C-5"), 16.6 (C-6"). LA L%
P 5 SRR LED4, e A 13 VR R

&) 14: AR A; ESI-MS m/z: 451 [M+
H]*; *H-NMR (400 MHz, methanol-d.) 6: 6.90 (1H, d,
J =19 Hz, H-2"), 6.75 (1H, dd, J = 8.2, 1.9 Hz, H-6"),
6.70 (1H, d, J = 8.1 Hz, H-5"), 5.87 (1H, d, J = 2.1 Hz,
H-6), 5.83 (1H, d, J = 2.1 Hz, H-8), 5.23 (1H, d, J =
1.8 Hz, H-2), 4.15 (1H, d, J = 1.8 Hz, H-3), 3.97 (1H,
d, J = 1.7 Hz, H-1"), 3.56 (1H, dd, J = 3.4, 1.7 Hz,
H-2'), 3.40 2H, m , H-3", 4"), 3.17 (1H, t, J = 9.6 Hz,
H-5"), 1.04 (3H, d, J = 6.2 Hz, H-6"); 3C-NMR (100
MHz, methanol-ds) J: 180.9 (C-2), 77.0 (C-3), 92.5
(C-4), 164.6 (C-5), 95.9 (C-6), 167.4 (C-7), 94.6
(C-8), 163.1 (C-9), 101.2 (C-10), 127.1 (C-1"), 114.8
(C-2"), 144.9 (C-3'), 145.3 (C-4'), 113.9 (C-5), 118.1
(C-6", 100.8 (C-1"), 70.2 (C-2"), 70.7 (C-3"), 72.3
(C-4"), 69.2 (C-5"), 16.1 (C-6"). LA ¥4 5 Lk xt
4, % tb &9 14 N g3 ia i

&Y 15: HEMK; ESI-MS m/z: 435 [M+
H]*: *H-NMR (600 MHz, methanol-da) J: 7.36 (2H, d,
J=8.6 Hz, H-2', 6"), 6.86 (2H, d, J = 8.6 Hz, H-3', 5"),
5.94 (1H, d, J = 2.2 Hz, H-8), 5.90 (1H, d, J = 2.2 Hz,
H-6), 5.11 (1H, d, J = 11.0 Hz, H-2), 461 (1H,d, J =
11.0 Hz, H-3), 4.50 (1H, brs, H-1"), 4.02 (1H, d, J =
1.7 Hz, H-4"), 3.70 (1H, dd, J = 9.6, 3.3 Hz, H-2"),
3.54 (1H, dd, J = 3.3, 1.7 Hz, H-3"), 3.33 (1H, t, J =
9.6 Hz, H-5"), 1.21 (3H, d, J = 6.2 Hz, H-6"); 13C-
NMR (150 MHz, methanol-ds) J: 82.4 (C-2), 77.3
(C-3), 194.6 (C-4), 164.0 (C-5), 96.1 (C-6), 167.1
(C-7), 95.0 (C-8), 162.7 (C-9), 101.1 (C-10), 127.2
(C-1", 128.7 (C-2', 6'), 115.1 (C-3', 5'), 158.0 (C-4"),
100.8 (C-1"), 70.4 (C-2"), 70.8 (C-3"), 72.5 (C-4"),
69.2 (C-5"), 16.5 (C-6"). LA L% # 5 SRk X LB, %
E A 15 AT

&) 16: IR A; ESI-MS m/z: 435 [M+

H]*: H-NMR (600 MHz, DMSO-ds) &: 11.77 (1H, s,
5-OH), 9.50 (1H, s, 7-OH), 7.26 (2H, d, J = 8.1 Hz,
H-2', 6'), 6.76 (2H, d, J = 8.1 Hz, H-3', 5"), 5.97 (1H,
d, J = 2.0 Hz, H-8), 5.93 (1H, d, J = 2.0 Hz, H-6), 5.61
(1H, d, J = 1.9 Hz, H-2), 4.76 (1H, s, H-1"), 4.17 (1H,
dd, J = 4.1, 1.8 Hz, H-3), 3.30 (1H, m, H-2"), 3.18
(1H, m, H-3"), 3.03 (1H, td, J = 9.5, 5.2 Hz, H-4"),
2.32 (1H, m, H-5"), 0.80 (3H, d, J = 6.2 Hz, H-6");
BBC-NMR (150 MHz, DMSO-ds) d: 80.5 (C-2), 76.0
(C-3), 193.1 (C-4), 164.36 (C-5), 96.5 (C-6), 167.5
(C-7), 95.4 (C-8), 163.0 (C-9), 101.2 (C-10), 126.3
(C-1"), 128.7 (C-2', 6"), 115.4 (C-3', 5"), 157.9 (C-4"),
101.0 (C-1"), 70.4 (C-2"), 70.8 (C-3"), 72.0 (C-4"),
69.6 (C-5"), 17.9 (C-6"), A% d 5 Sk % LB, %
ENEY 16 T AL .

&Y 17: Bk A; ESI-MS m/z: 303 [M+
H]*: H-NMR (600 MHz, DMSO-ds) d: 12.50 (1H, s,
5-OH), 7.68 (1H, d, J = 2.2 Hz, H-2'), 7.54 (1H, dd,
J =85, 2.2 Hz, H-6), 6.89 (1H, d, J = 8.5 Hz, H-5"),
6.41 (1H, d, J = 2.1 Hz, H-6), 6.19 (1H, d, J = 2.1 Hz,
H-8); 13C-NMR (150 MHz, DMSO-ds) 6: 147.1 (C-2),
136.0 (C-3), 176.4 (C-4), 161.0 (C-5), 98.7 (C-6),
164.4 (C-7), 93.9 (C-8), 156.4 (C-9), 103.6 (C-10),
122.5 (C-1'), 115.6 (C-2'), 147.3 (C-3"), 145.4 (C-4),
115.6 (C-5'), 120.3 (C-6". LA_E%¥a 5 ks thl,
YA 17 M

AP 18: WM K; ESI-MS m/z: 271 [M+
H]*: H-NMR (600 MHz, DMSO-ds) &: 7.75 (2H, d,
J=8.7 Hz, H-2',6'), 6.86 (2H, d, J = 8.7 Hz, H-3, 5",
6.53 (1H, s, H-3), 6.18 (1H, s, H-8), 6.04 (1H, s, H-6):
BC-NMR (150 MHz, DMSO-ds) 6: 166.3 (C-2), 102.2
(C-3), 182.3 (C-4), 158.2 (C-5), 99.3 (C-6), 164.7
(C-7), 94.0 (C-8), 161.5 (C-9), 103.4 (C-10), 121.8
(C-1), 128.0 (C-2', 6, 115.7 (C-3', 5'), 161.4 (C-4)).
DA 5 SRS BB, e A 18 TR R

EY 19: EEFAR; ESI-MS m/z: 317 [M+
H]*; *H-NMR (600 MHz, methanol-d,) 6: 7.84 (2H, d,
J=8.2Hz H-2', 6,692 (H, d, J = 8.2 Hz, H-3', 5",
6.59 (1H, s, H-3), 6.56 (1H, s, H-8), 3.88 (H, s,
6-OCHs); C-NMR (150 MHz, methanol-ds) J: 165.0
(C-2), 102.0 (C-3), 182.9 (C-4), 153.3 (C-5), 131.5
(C-6), 157.4 (C-7), 93.9 (C-8), 152.6 (C-9), 104.4
(C-10), 121.9 (C-1"), 128.1 (C-2', 6'), 115.6 (C-3',
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5", 161.4 (C-4"), 59.5 (6-OCHz). LA ¥ 5 ik
PR, BEE 19 NS FERTER .

&9 20: AR AR; ESI-MS miz: 287 [M+
H]*; *H-NMR (600 MHz, methanol-d,) 6: 8.09 (2H, d,
J=8.4Hz, H-2', 6", 6.90 (2H, d, J = 8.4 Hz, H-3', 5"),
6.40 (1H, s, H-8), 6.18 (1H, s, H-6); 3C-NMR (150
MHz, methanol-ds) 6: 147.0 (C-2), 136.4 (C-3), 176.4
(C-4), 161.1 (C-5), 98.9 (C-6), 165.3 (C-7), 94.0
(C-8), 156.7 (C-9), 103.1 (C-10), 122.2 (C-1'), 129.9
(C-2', 6", 115.9 (C-3', 5, 159.6 (C-4"). LL_E¥#E 5
BRXTEEDT, S ik & 20 il 2R .

th&W 21 HEKER; ESI-MS m/z: 341 [M+
H]*: H-NMR (600 MHz, DMSO-de) J: 12.43 (1H, s,
5-OH), 8.33 (1H, s, H-2), 6.38 (1H, d, J = 2.1 Hz,
H-6), 6.21 (1H, d, J = 2.1 Hz, H-8), 5.23 (1H, d, J =
1.7 Hz, H-1), 3.67~3.29 (4H, m, H-2'~5"), 1.14 (3H,
d, J = 6.2 Hz, H-6'); 13C-NMR (150 MHz, DMSO-ds)
J: 148.5 (C-2), 138.5 (C-3), 177.5 (C-4), 105.2 (C-4a),
162.0 (C-5), 99.3 (C-6), 164.9 (C-7), 94.4 (C-8), 157.7
(C-8a), 101.0 (C-1), 70.4 (C-2"), 70.7 (C-3'), 72.0
(C-4"),70.2 (C-5"), 18.3 (C-6"). LA L% ds 5 STk %
F0®), S E A 21 o s BT .

&) 22: HERAR; ESI-MS m/z: 179 [M+
H]*: H-NMR (600 MHz, DMSO-ds) 6: 12.70 (1H, s,
5-OH), 8.19 (1H, d, J = 6.0 Hz, H-2), 6.37 (1H, d, J =
2.1 Hz, H-8), 6.28 (1H, d, J = 6.0 Hz, H-3), 6.20 (1H,
d, J=2.1 Hz, H-6); BC-NMR (150 MHz, DMSO-ds)
d: 158.0 (C-2), 111.0 (C-3), 181.8 (C-4), 162.1 (C-5),
99.5 (C-6), 164.9 (C-7), 94.4 (C-8), 158.3 (C-9), 105.4
(C-10), DA -4 5 SClkn Lo, %o &4 22 4
5,7- 230 5 .

G 23: B i (HED; ESI-MS m/z: 291
[M+H]*; H-NMR (600 MHz, DMSO-ds) d: 9.19
(1H, s, 5-OH), 8.95 (1H, s, 7-OH), 8.87 (1H, s,
3'-OH), 8.82 (1H, s, 4-OH), 6.72 (1H, d, J = 2.0 Hz,
H-2"), 6.69 (1H, d, J = 8.1 Hz, H-5"), 6.60 (1H, dd, J =
8.2, 2.0 Hz, H-6'), 5.89 (1H, d, J = 2.3 Hz, H-8), 5.69
(1H, d, J = 2.3 Hz, H-6), 4.87 (1H, d, J = 5.1 Hz, H-2),
4.48 (1H, d, J = 7.4 Hz, H-3), 2.66 (1H, dd, J = 16.0,
5.1 Hz, H-4a), 2.35 (1H, dd, J = 16.0, 7.4 Hz, H-4b);
BBC-NMR (150 MHz, DMSO-ds) : 80.9 (C-2), 66.2
(C-3), 27.8 (C-4), 156.4 (C-5), 95.0 (C-6), 156.1
(C-7), 93.8 (C-8), 155.3 (C-9), 99.0 (C-10), 130.5

(C-1"), 115.0 (C-2'), 144.8 (C-3,
118.3 (C-6"). LA % di5 SCighxs ti,
23 ML .

AW 24: Aadsin (B ; ESI-MS m/z: 291
[M+H]*; H-NMR (600 MHz, DMSO-ds) ¢: 9.11
(1H, s, 5-OH), 8.90 (1H, s, 7-OH), 8.80 (1H, s,
3'-OH), 8.71 (1H, s, 4'-OH), 6.90 (1H, d, J = 1.8 Hz,
H-2"), 6.67 (1H, d, J = 8.1 Hz, H-5"), 6.65 (1H, dd, J =
8.2, 1.8 Hz, H-6'), 5.90 (1H, d, J = 2.3 Hz, H-8), 5.72
(1H, d, J = 2.3 Hz, H-6), 4.74 (1H, brs, H-2), 4.66
(1H, d, J = 4.5 Hz, 3-OH), 4.01 (1H, brs, H-3), 2.68
(1H, dd, J = 16.3, 4.5 Hz, H-4a), 2.48 (1H, dd, J =
16.4, 3.6 Hz, H-4b); 3C-NMR (150 MHz, DMSO-ds)
5: 78.5 (C-2), 65.4 (C-3), 28.7 (C-4), 157.0 (C-5), 95.5
(C-6), 156.7 (C-7), 94.5 (C-8), 156.2 (C-9), 99.0
(C-10), 131.1 (C-1"), 115.4 (C-2"), 145.0 (C-3"), 144.9
(C-4"), 115.2 (C-5"), 118.4 (C-6'). LA %3 5 k%t

bhiel, e &9 24 NR LA E .

&Y 25: AEMK; [a]d +17.6° (c 0.1,
CH30H); ESI-MS m/z: 453 [M+H]*; H-NMR (600
MHz, DMSO-ds) J: 6.89 (1H, d, J = 1.9 Hz, H-2"),
6.68 (1H, d, J = 8.1 Hz, H-5), 6.65 (1H, dd, J = 8.1,
1.9 Hz, H-6"), 6.57 (1H, d, J = 8.1 Hz, H-5"), 6.41
(1H, d, J = 2.2 Hz, H-2"), 6.35 (1H, dd, J = 8.2, 2.2
Hz, H-6"), 6.22 (1H, s, H-6), 4.73 (1H, d, J = 4.5 Hz,
H-7""), 447 (1H, d, J = 4.8 Hz, H-3), 3.14 (1H, dd, J =
15.7, 6.8 Hz, H-4a), 2.78 (2H, m, H-4b, 8"a), 2.64
(1H, dd, J = 16.8, 3.3 Hz, H-8"b); BC-NMR (150
MHz, DMSO-dg) d: 78.5 (C-2), 64.6 (C-3), 28.9 (C-4),
156.1 (C-5), 95.3 (C-6), 150.6 (C-7), 104.3 (C-8),
104.4 (C-9), 152.2 (C-10), 133.4 (C-1"), 114.8 (C-2"),
145.6 (C-3"), 144.8 (C-4), 115.4 (C-5"), 117.8 (C-6"),
130.8 (C-1”), 114.4 (C-2"), 145.1 (C-3"), 144.4
(C-4"), 116.1 (C-5"), 117.8 (C-6"), 33.6 (C-7"), 37.9
(C-8"), 168.5 (C-9"), LA L% d 5 Cihxt bhlel, %5
&Y 25 N9 1b.
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[Fritsit I UAF]

c HBEANE -

# F

B F A £ &AM F Citrus medica L. var. sarcodactylis
Swingle # TR 5=, FHBERIDAKR, HRELA, HHEMH,
otz x, KWEK, AERGE KEERE, SmALE Wk
2k, Wik FIIK, ®LEBF, BG, BAF,

TR, ZE, vh, B, RHTAY, ARGRF H WE A
B, M, W%, BAAEA, Fo BRI, ZGIF AR
e BN, AR RAe, IF R ZIRMIKA, R B, ABHES,

PhFFIKAER, RETk2kg, REKRTE, M, FHEL
S, MERH, ARG ERRFEKE, MR, EK, IE 10~15 %, RA
K, BERREIFE, FIE, RN, HEHER; 70, iR,
Friila e, %RERE, BFAANF. M 4~5 A, R 10~11 A,



