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Abstract: Dammarane-type triterpenoid saponins are regarded as the main active constituents of Gynostemma
longipes C.Y.Wu. By using MCI and silica gel column chromatography, as well as preparative HPLC, we isolated
four new dammarane-type triterpenoid saponins from the polar saponin fraction of G. longipes C.Y.Wu. Their struc-
tures were determined by comprehensive analyses of NMR and MS data and identified as (205)-34,20,21-trihy-
droxydammar-19-ox0-24-ene-3-0- {[a-L-rhamnopyranosyl(1—2)]-[-D-xylopyranosyl(1—3)]-a-L-arabinopyrano-
syl}-21-0-p-D-glucopyranosyl(1—6)-4-D-glucopyranoside (1), (205)-34,20,21-trihydroxydammar-24-ene-19-o0xo-
3-O-[a-L-rhamnopyranosyl(1—2)]-[£-D-xylopyranosyl(1—3)]-a-L-arabinopyranosyl-21-O-a-L-rhamnopyranosyl
(1—6)-f-D-glucopyranoside (2), (205)-35,19,20,21-terahydroxydammar-24-ene-3-O- {[a-L-rhamnopyranosyl(1—
2)]- [ -D-xylopyranosyl(1—3)] - a -L-arabinopyranosyl} -21-O- [ -D-glucopyranosyl(1—6)] - 5 -D-glucopyranoside
3), (205)-3p,20,21-trihydroxydammar-24-ene-3-O- {[a-L-rhamnopyranosyl(1—2)]-[ f-D-glucopyranosyl(1—3)]-f-
D-glucopyranosyl} -2 1-O-[f-D-glucopyranosyl(1—6)]-f-D-glucopyranoside (4). Compounds 1-4 are new damma-
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rane-type triterpenoid saponins which contain five glycosyl residues.
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Figure 1  Structures of compounds 1-4
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Table 1 NMR data of 1-4 in pyridine-d; (600 MHz for 'H NMR, 150 MHz for *C NMR, J in Hz)
1 2 3 4
No.
oy Oc Oy O¢ Oy Oc oy Oc
1 0.66 (m), 2.06 (' m) 33.6  0.69 (m), 2.64 (m) 33.6  0.85(m), 2.57 (m) 35.0 0.78 (overlap), 1.40 (m)  39.7
2 2.07 (m), 2.20 (m) 25.6  2.07 (m), 2.17 (m) 27.6  1.92 (overlap) 25.0 1.83 (overlap) 26.9
3 3.32(dd, 3.9,11.8) 87.1 3.31(dd, J=4.0, 11.6) 87.2 3.40(ddJ =4.3,11.3) 88.7 3.36(dd,J=43,11.3) 88.7
4 / 40.4 / 404/ 39.8 / 39.7
5 1.14 (overlap) 54.8 1.15 (overlap) 549 0.96 (m) 57.3 0.70 (d,J = 12.1) 56.6
6 1.88 (m) 17.6 1.88 (m) 17.6  1.51 (m) 18.3  1.48 (m) 18.5
7 1.33 (m), 1.63 (m) 34.7 1.33 (m), 1.63 (m) 347 1.32(m), 1.63 (m) 36.0 1.21 (m) 35.7
8 / 41.1 / 40.1  / 41.0 / 40.7
9 1.65 (m) 52.9 1.68 (overlap) 52.8 1.51 (m) 53.1 1.24 (m) 51.0
10 / 52.8 / 529 / 4.1  / 37.0
11 1.14 (overlap), 1.68 (m) 223 1.14 (overlap), 1.72 (m) 22.3  2.16 (overlap) 24.8 2.16 (overlap) 21.8
12 1.85 (m), 1.93 (m) 24.9 1.93 (m) 24.7 2.17 (m), 2.26 (m) 27.7 1.95 (overlap) 25.0
13 1.98 (m) 41.7  2.01 (m) 41.6  2.17 (m) 42.3  2.08 (m) 41.9
14 / 50.2 / 503  / 507 / 50.4
15 1.14 (m), 1.58 (m) 31.8 1.15 (overlap), 1.59 (m) 32.0 1.16 (m), 1.71 (m) 31.9 1.11 (m), 1.63 (m) 31.6
16 1.33 (overlap) 279 1.36 (m) 27.6 1.26(s) 28.6  2.28 (overlap) 27.7
17 2.29 (m) 46.5 2.24 (m) 46.2  2.33 (overlap) 46.5 2.33 (m) 46.6
18 1.09 (s) 16.0 1.09 (s) 16.0  1.29 (s) 16.2  0.95(s) 15.8
19 10.26 (s) 205.6 10.29 (s) 205.7 4.17 (overlap), 4.25 (m) 61.5 0.76 (s) 16.6
20 / 76.2 / 76.1  / 76.4 / 76.3
21 4.13 (m) 77.0  4.12 (m) 77.1  3.94 (m) 77.0 4.13 (m) 77.0
22 1.79 (m), 2.00 (m) 35.8 1.88 (m), 2.04 (overlap) 36.5 1.86 (m), 2.05 (m) 36.2 1.84 (m), 2.06 (m) 35.8
23 2.30 (m), 2.47 (overlap) 23.1 2.33 (m), 2.46 (m) 23.1 2.33 (m), 2.48 (m) 23.2  2.34 (m), 2.52 (overlap) ~ 23.1
24 527(,J=17.0) 1259  5.28(t,J=6.9) 126.1  5.25 (overlap) 126.0 5.29 (t,J=7.1) 126.0
25 / 131.0 / 130.8  / 1309 / 131.0
26 1.66 (s) 25.8 1.66 (s) 258 1.64 (s) 25.8  1.66 (s) 25.8
27 1.67 (s) 17.8 1.66 (s) 17.8  1.66 (s) 17.9  1.68 (s) 17.9
28 1.26 (s) 26.4 1.25(s) 264 1.26(s) 28.6 1.25(s) 27.9
29 0.97 (s) 16.5  0.96 (s) 16.5 1.26 (s) 17.0 1.18(s) 16.9
30 0.87 (s) 172 0.88(s) 172 1.03 (s) 17.20.94 (s) 16.7
C-3-0
Ara-1 4.90 (overlap) 104.8  491(d,J=5.5) 104.7 4.98(d,J=5.3) 104.8
Ara-2 3.94 (m) 74.6  3.94 (m) 74.5  3.94 (m) 74.7
Ara-3 4.29 (m) 81.7  4.30 (m) 81.7 4.32(m) 81.5
Ara-4 4.49 (m) 68.4  4.49 (brs) 68.4 4.50 (m) 68.3
Ara-5 451 (t,J=11.7) 65.1 3.82(d,J=10.0),4.29 (m) 65.1 3.84 (m), 4.33 (m) 64.9
Rha-1 6.17 (brs) 102.1 6.17 (brs) 102.1  6.15 (brs) 102.1  6.52 (brs) 101.7
Rha-2 4.60 (m) 72.6  4.53 (overlap) 72.6 4.61 (overlap) 72.6  4.63 (m) 72.6
Rha-3 4.83 (m) 72.5 476 (m) 72.5 4.75 (brs) 72.5 4.85(m) 72.5
Rha-4 4.30 (m) 739  4.28(m) 73.9 4.30 (overlap) 74.0 4.33 (m) 74.0
Rha-5 4.58 (overlap) 70.1 4.58 (overlap) 70.1 4.61 (overlap) 70.1  4.90 (m) 70.2
Rha-6 1.62 (d,J =6.1) 18.6 1.64 (d, J=6.2) 187 1.62(d,J=5.3) 18.6 1.71(d,J=6.2) 18.7
Xyl-1 5.02(d,J=17.1) 105.3  5.03 (overlap) 1052 5.03(d,J=17.2) 105.2
Xyl-2 4.66 (t,J = 6.5) 745  4.09 (m) 753 4.68 (t,J=6.9) 75.2
Xyl-3 4.12 (m) 77.8  4.11 (m) 77.8 4.13 (m) 77.8
Xyl-4 4.12 (m) 709  4.13 (m) 70.9 4.13 (m) 70.9
Xyl-5 3.68(t,J=10.6),431 (m) 67.0 3.68(t,J=10.4),432(m) 67.0 3.68(t,J=11.1) 67.0
Gle-1 4.88(d,J=17.9) 105.0
Gle-2 4.78 (m) 69.9
Gle-3 4.24 (m) 89.7
Glc-4 4.13 (m) 77.0
Gle-5 4.21 (overlap) 78.5
Gle-6 4.28 (m), 4.52 (m) 62.4
Gle-1' 5.16 (overlap) 103.9
Gle-2' 4.08 (m) 75.4
Glc-3' 4.21 (m) 78.6
Glc-4' 4.13 (m) 71.5
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Continued
No. 1 2 3 4
Oy Oc Oy Oc oy Oc Oy Oc
Gle-5' 4.05 (overlap) 78.7
Glc-6' 4.28 (m) 62.7
C-21-0
Gle-1 4.97 (d,J = 8.0) 106.2  5.00(d,J=7.1) 106.0 4.95(d,J="1.7) 106.3  4.98 (d,/=17.8) 106.3
Gle-2 4.07 (m) 754  4.09 (m) 753  4.07 (m) 75.5 4.07 (m) 75.4
Gle-3 3.93 (m) 78.5  4.23 (m) 78.6  3.93 (m) 78.4  3.93 (m) 78.5
Glc-4 4.20 (m) 71.8  4.02 (m) 71.9  4.11 (m) 71.7  4.26 (m) 71.7
Gle-5 4.29 (m) 71.7 3.34 (overlap), 4.01 (m) 76.5 4.34 (overlap) 77.6  4.29 (m) 77.0
Gle-6 4.24 (m), 4.91 (m) 70.1 4.58 (m) 70.1 4.88 (d,J=10.6),4.25(m)  70.1 4.26 (m), 4.89 (m) 70.2
Gle-1' 5.03(d,J=177) 105.2 5.03(d,J=17.7) 105.1 5.04(d,J=17.7) 105.2
Glc-2' 4.07 (m) 75.2 4.07 (m) 752 4.07 (m) 75.2
Glc-3' 4.21 (m) 78.5 4.20 (overlap) 78.6 4.21 (m) 78.5
Glc-4' 4.26 (m) 71.5 4.26 (m) 71.5 4.26 (m) 71.5
Gle-5' 4.25 (m) 78.3 4.25 (m) 78.3 4.25(m) 78.3
Gle-6' 4.38 (overlap) 62.6 4.38 (m), 4.51 (m) 62.6 4.38 (m) 62.4
Rha-1 5.52 (brs) 102.7
Rha-2 4.63 (m) 72.2
Rha-3 4.36 (m) 72.8
Rha-4 4.28 (m) 73.9
Rha-5 4.35 (m) 69.8
Rha-6 1.62(d,J=6.2) 18.6
LIS ER 4y T, STV KA I R 1 R AR, R, B /K42 L

Waters 2695 & R0 AH €435 A% (35 [ Waters A7) it
B ELSD faill &5 (35 [H BB IR 2 7)), s H &
4t (UHPLC-QTOF/MS): ## = 25 ¥ AH €4 3% 1%y Waters
ACQUITY™ UHPLC #%t, iy Waters SYNAPT G1
MS Fiilh 2 4t (3£ [E Waters 4 7)), ESTE; Bruker Avance
ITT 600 % fif FL PR AL (44 & Bruker 2 7); il £ 54 AH 2
4% : Hannon Newstyle NP7000 Serial Pump (YL 757X
Bhds A IR A |, 37 Bl m) K 46 % 48 DAC150 (YL 75X
FEBHAT IR A A ); 75 22 36 % Shodex RI-102 (H
7K Showa Denko Group); 4 1% 44 : Phenomenex Kinetex
C18 (2.6 pm, 4.6 mmx150 mm). Phenomenex Kinetex
C18 (5 um, 10 mmx150 mm) (3£ [& Phenomenex 2 #]);
Waters HSS T3 (1.8 um, 2.1 mmx100 mm) (3 [5 Waters
2 A); MCLA R (H A =38 8 w)); A+ i fE i 200~
300 A (75 & L), W2 il e CREE B ANE
BHEAH R AR, BB OB R VE 7 (A, 12
FE AR A A, Bl OH (ke K E
Fisher A #)); Z&1/K (& B IREH).

A 2 W 2456 R U B Bk T 4 22 R TR B
28 [ = 2 R 2 B 25 F A W0 ot 9 B 50 6 MR 9T B 4R
TE N A R 48 I W R A ) KA 2 I B (Gynostemma
longipes C.Y.Wu) {15 ] B =
1 E#RSE

KA 25 i a2 EH 22 e LE K 25 FR A =AU

3K (886 5 AARA; AFIK 1.5 h), 2T I8, & IF I8,
PR e i 2 B AR . WAL D101 A IE A €1 43
B, R 7K < 80% HYBERE B2k i o YSLBE 80% HH i e i
By, VR IR GE TR, AR T, 15 B RE A
MR,

KA 2 I 2 600 g, FH 30% 2 [E1 3 I #A
fife, VAN R E IR . BRI WA 3h A& B R 46 R R
DACI150 (FE.4% 150 mm, £+ 400 mm) 47 MCI (37~
75 um) FE €% 4> B, L 20% 50%- 80% £ i B FE vk
Jii, 9 53 42 HPLC K I 43 BT 5 & 3 AH R 43, 19 3
Fr.A~E £ 6 N4l %) . Fr.B.Fr.C & 3 J5 4 UHPLC-
QTOF/MS 43 M1 #ff 7 Dy K A 45 15 W 2+ g DR e 1
B FTAE R 53 o

Fr.B/C #if 3£ 30 g, LG5 - H i (8:1—6: 13!
1) ANue i, #EATRERE (200~300 H) FEa iy, %
Wy 4 TLC K 43 #7, & I )5 14 Fr.B/C-1~Fr.B/C-12
124 M5y Fr.B/C-11 &4l 4 W AH T % (Phenomenex
Kinetex C18, 5 um, 100 A, 10 mmx150 mm, Zfi5-7K 28:
72), 122146 &1 (70 mg) A &) 2 (20 mg); Fr.B/C-12
2| & WA H) % (Phenomenex Kinetex C18, 5 um, 100 A,
10 mmx150 mm), WA N CIF-7K (28:72), 153k &
P11 (15 mg)ALAY3 (9 mg) S &40 4 (13 mg).
2 BRKFEA BT HE

B D-71 % ¥ W D- A BH L L- 525 08 | L- B B 41 K 4%
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5 mg, 5 mL Jo/KMEmE & fR, 170 3 A 2 B N 5 mg
L-F 2R 25 R £k, 60 °CoukK ¥ I 1 h, F4 530 i\
10 pL A1 2K S5 FURR B, 60 °CoKIB A 1 h, &AL Fh kAT
WA BEEY1~41% 1 mg, T 1 mL 6 mol-L!
(11 =% ZBR 1, 90 °C/KI 2 h, ¥ H1 5 73 5] FH & 407 %5 e
3K, KBRS 2, B BN 1T mLIERE R 1 mg
LB &R R PR 1, 60 °CoK M INFA 1 h, BRI S uL 46
FJE IR R R, 60 °C/KIEIMAR 1 h, AT 7347 -
R 4 Bt 4 1 : Waters ACQUITY™ UHPLC-QTOF/
MS; Waters HSS T3 (1.8 um, 2.1 mmx100 mm); 5 & %
Jit: 0.1% HF R K (A)-Z M (B), (0~8 min) 20%~30%
B; i 40 °C, 3K 0.6 mL-min™'; i 2% 112 £ 8 7 p
3o T I 5 RS HE R AT AR A 100 R B I ) R R A
LG, TR E T A6 40 BB JE I 2 D-H & (4
3.68 min, m/z 447.124 3 [M-H] ). D-AK¥¥ (t, 4.11 min,
m/z 417.114 2 [M-H] ). L- & 2=} (4 5.38 min, m/z
431.131 8 [M-H] ). L- il $7 {3 ¥% (¢ 4.00 min, m/z
417.114 6 [M-H]).

3 HEE

a1 AGTEEMA; [o], —4.65 (c 0.043,
MeOH); HR-ESI-MS (negative): m/z 1 207.614 0 [M-H]"
(CssHosO,, T+ M 1 207.611 2), M sE H 2 TR A
Cs3Ho4O,; '"H NMR (pyridine-ds, 600 MHz) F1'*C NMR
(pyridine-ds, 150 MHz) 345 1.3 1.

waEMm2 HABEERH K (o) -1739 (c
0.046, MeOH); HR-ESI-MS (negative): m/z 1 191.621 2
[M-H] (CsH,s0,s, iHEAE 1 191.616 2), #iE Hor 7N
CsHo 0,53 '"H NMR (pyridine-ds, 600 MHz) F1'°*C NMR
(pyridine-d;, 150 MHz) ¥4 W3 1.

WEM3 AETEERME; (o], ~12.90 (c 0.031,
MeOH); HR-ESI-MS (negative): m/z 1 209.625 6 [M-
H]™ (CsHy, 05, 11 5L1H 1 209.626 8), i & H 70 730 A
Cs3HogOs; '"H NMR (pyridine-ds, 600 MHz) 1*C NMR
(pyridine-ds, 150 MHz) 33 0.3 1.

a4 AL ELRA; [al, —12.50 (c 0.032,
MeOH); HR-ESI-MS (negative): m/z 1 253.650 5 [M-H]"
(CeoH,0,0,,, 11518 1 253.653 0), #i & H 2 7 A
CgoH,020,7; 'TH NMR (pyridine-ds, 600 MHz) F113C NMR
(pyridine-d;, 150 MHz) (35 L3 1.

13 TTBR: 28 5% TS0 JU SR I8 T A R MU S Ak 2, F

BEERE RS 5T TARR BB, b B 2 Hr
45, R PHE G /- 2 BT L TAR SRR A, TkiE 2 50T
TARR BB Bt TKE RGO T AR SR 7 IR 2581, DA
LeARWUR 2y TAE: B 71 P iF 78 TAR AT BEUE VB 1R 2,
Xt TAR AN I3 T A& BT E

RS AL T A AT 3 R
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