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B . =H 2D NMR #A, W DQF 'H-1H COSY, HMQC, HMBC, TOCSY %, 3 3 +[FA &
CRESEREREASER-RLELEBR-EF-CHHBEER XVII HEMmMEisEx
#HITTREE.
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=ERELAMEHEPH, BE LI BH HF OEEFNN. TREEERH =G
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M1 b 1-~-3mEE
Fig. 1  Strucrures of compounds 1—3
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AZEEERER = REET NMR MG 4E, R CREEH 2D NMR A0 DQF 'H-'H
COSY, HMQC, HMBC, TOCSY &, A 3 PMRAS MBI NHHREBE A S BR R, =
LHBE-EfM-CHER SVII S b L.

1 EXE5ii#

AZER-RIDHE, £HEER XSVviIKOP =t ER-E@OMwEmET SE R
HEIRHERERE MSHIPC NMR v B S @Bt EmmE. Eff1NmikEiBEilE
1.

#F1 {EeW1—4 {ESRE (125 MHz, BE"R-ds)
Tab.1 '¥C NMR chemical shifts of compounds 1 ~4[125 MHz, & in Pyridine-ds)

Compounds Compounds

C C

1 2 3 4 1 2 3 4
1 39.3 39.3 39.2 39.4 3.0qmner-G-1 105.2 107.0 105.2 105 2
2 26.7 26.7 26.5 26.8" 2 83.5 75.8 83.4 83.4
3 89.1 88.9 89.1 89 1 3 78.4 78.8 78.0 78.4
4 39.8 39.7 39.8 39.8 4 71.8 720 71.8 71.8
5 56.5 56.5 56.5 56.3 5 78.3 78.4 78.3 78.3
6 18.5 18.5 18.5 18 & 6 62.9 63.2 62.9 62.9
7 35.2 35.2 352 35,5 Outer-G-1 106.1 106.0 106.0
8 40.1 40 1 40.1 4. 4 z 77.2 77.2 77.1
9 50.3 5073 53.2 50.5 3 79.3 78.9 78.4
10 37.0 7.0 37.0 7.1 4 71.8 71.7 7.7
11 314 30.9 310 32.8" 5 78.4 8.4 78.2
12 70.3 0.2 70.6 72.7 6 62.8 62.8 62.8
13 49.5 49.6 49.6 510 20-Crinner-G-1 98, 4 938.2 93.4
14 51.4 51.5 51.6 51.1 2 75.2 74.9 75.4
15 30.9 30.8 307 32.8° 3 78.3 79.3 78.3
16 26 8 26,8 26 8 26.8" 4 71.8 71.6 7L.B
17 51.8 1.7 52.4 50.5 5 78.2 7771 78.2
1 160 16.1 16.0 16.6 6 62.9 70.2°  62.9
1% 16.4 16 3 16.4 15.9 Quter-G-1 105.4
20 83 4 83.5 83.3 1440_3 2 75.3
21 22.5 22.5 22.7 13.3 3 78.4°
22 36.2 36.3 3.6 123.3 4 7L.8
23 23.3 23.3 126.5 27.6 5 78.4"
24 126.4 126.0 138.2 125. 4 6 62.9
25 131.0 1311 81.3 131.4
% 25.8 25.8 25.2 25 9
27 17.8 18.4 25.5 17.2
28 282 28.2 282 28.2
29 16,7 16 8 16.7 16 7
0 17.4 18 0 17.6 17 8

" overlapped with other signals, G= glucose
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FLW] BENS. SR NMEFA TR —3 4+ FAS - RUEREREEN NMR (22508 27

3R AT S AR LR SR s A BRSO A S I 6
BHEHELEELELY. DASER R VB EREFIEZRE. £ 2D NMR [+ %
g R 3.

TE HMQC [Hif, B F C-1(5 39.3), C-3(8 89.1), C-5(5 56.5), C-7(5 35.2), C-9(5
50.3),C-12(5870.3).C-13(549.5),C-17(5 51.8), C-22(5 36.2), C-24(3 126 . 0) Sl F 1Y
HAEGBESLTFHEIBFRESME, BF Lz H HMQC [HigrT LA T BN E FE 5 H-1
(51.52,80.721,H-3(5 3.26),H-5(5 0.65),H-7(5 1.47,8 1.19), H-9(3 1.35),H-12
(84.11),H-13(5 1.96), H-17(5 2.54) ., H-22(8 2.37, 5 1.82), H-24(8 5.24). iZH DQF
'H-'"H COSY,H-3 /@ H-2(5 2.18,5 1.82).H-5 138 H-6{5 1.50,5 1.34),H-12 H[& H-
11(51.92,51.44),H-22 HIE H-23(52.47.52.22). Wy HF H-15 0 H-16 {20
il TOCSY [Hig k&, M H-17 H¥%, 5 20(S)- A BHR-Re3V L #, HE T H-15
(8 1.54,50.98), H-16(5 1.83,5 1.34). W L1AE%:3 HMBC RiE(3E 3).

ZH HMBC [Hig FMEZFES OB B2 RATKRMEXERHEEER 74 ik
2. 07 HMBC [Hig, bEMB A5 0.94 MHEER TS C-8, C-15 1 C-14 HixfE
A, NEEMTTAIVIEE A CH;-30: XWibF B XN s 0.3 HEEF5 C7, 08 C-
14 FEMXE, BN CH;-18. A NBRTHEHMAHEMHES(FE2).

F2 & 13 PHRLFEETE (500 MHz, ML R-ds, B & ¥ Ha)
Tab.2? 'H NME chemical shift of compounds 1~3{500 MHz, § in Pyndine-ds, T : Hz)

Compounds Compounds
H H
1 2 3 1 2 3
la 0.72 0.77 075 3-t)-Inner Gle-1
g 1.52 1.55 1.51 4.90(d.8.1)  4.92(d,7 7) 4.91(d.7 9}

2.22(dd, 2. 18 ( brd,
22 2.18 2 4,22 4.02 4 21
3.6,13.9) 12.0

2 1.82 1.80 1.80 3 4.29 1.24 4 29

3.26(4d, 3.36(dd, 3.27(dd,
k) 3 4.11 1 24 4.12
31.9,11.6) 4.4,11.5) 4.5, 11.9)

0 65(brd, 0.66(d.

5 0 73 s 3.81 4 00 1.41
11.3) 12 3)
4.55(brd. 4. 58(dd, 4 56(hnd.
fa 1 50 1 50 1.47 a
11.0) : 1.8,12.1) 11.2)
4_38(dd,
of 1.4 1.36 1.34 4.31 4. 32
5.8,12.1)
Ta 119 1.20 L. 158 Cuter Gle-1 5.36(d,7 5] 5.37d.7 5)
73 1.47 1.48 1.4¢ 2 1 11 4 10
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k2
Continuation of the Tah.2
Compounds Compounds
H H
1 2z 3 1 2 3
11le 1.92 1.96 1.94 4 4.31 4.29
11g 1,44 1.49 1.46 5 3.89 3.90
4.45(dd, 3.
12 4.11 4.17 3.94 6 4.45
0, 10.5}
13 1.96 1.98 1.97 4.3t 429
15« 0.98 1.00 0.98 20-01
158 1.54 1.51 1.56 Inner Gle-1 5.18(d,8.1)  5.11{d, 8 0) 5.21{4,7.9)
16a 1.83 1.82 1.78 2 3.99(, 8.3y 3.92 3.98
158 1.34 1.33 1.44 3 4.22 4.16 4.21
2. 40¢ brd, 4.,17(t,
17 2.54 2 56 4 4.05 4.13
10.5) 9.2)
18 0.9}Ms) 0.95(s) 0.98(s) 5 3.90 4.05 3.92
4.71{brd, 4.49( brd,
19 0.79(s) 0 80(s) 0.81(s) 6 4.46
10 2) 12.3)
21 1.6E{s) 1 65(s)" 1.59(s) 4.30 4.30 4.31
3.03(dd,
22 2.37 2,38 Cuter G-1 5.08{(d,8.0)
6.4, 14.2)
2.76(dd,
1.82 1.84 2 4 03
£.6,14.20
6. 16 (ddd, 6.
23 2.47 2,56 3 4.18
0,8.6,15.7)
2 22 2.37 4 4 20
5 24(¢. 5314, 6.06(d,
24 5 3.93
6.9} 7.4) 15 7)
L 800s) L 58(s) 4.51{dd,
26 .5 . . .5 [
1.59(s) (s s 1.8.11.8)
. < 157(8) 4 33,
27 1,59(s) I 65(s) 3 £ 1116
28 1.27(s} 1.3 ) 1 28(s)
20 1 09(s) 0 99(s) 1 11(s)
30 0.94(s) 0 97(s) 0.87(s)

* averlapped with other smignals, G = glucose
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F3 kSt 12D NVR EliEEREHE(ER e -ds; J:He)

Tab.3 2D NMR dara of compound 1(d in Pyridine-ds; J:Hz)
HMQC Cross peak connection
Atom Mo - DEFT
(8. 7 o He) HMEC 'H-'H COSY TOCSY
0.72(H-1a) H-153, H-2¢
1 39.3 CH; H-24q,-3,-19 H-13, -2a,-28. -3
1.52(H-1p) H-1a
2 18(H-2a H-243,-3
2 26.7 CH,; H-3.-1e
1 820H-2@) H-2a, -1a,-3
3.26
3 B9 1 CH H-1". -ia, -28, 29 H-2a, 2B H-1a.-1f, -2, 23,
(dd, 3.9, 11.6)
4 19.E H-%,-5,-23, 29
56.5 CH 0.65¢brd, 11.31 H-19.-28.-29, -6a H-6a,-68 H-6a, 6, 7a, 7
1.50t H-6a) H-63,-5
6 18.5 CH;
1. 33(H-68) H-6u. -5
1.19(H-Ta) H-7p
7 35.2 CH; H-18.-63
1.47(H-7p} H-7a
8 40.1 C H-18, -30
9 50.3 CH 1.33 H-18,-19, -11a H-11la,-118
10 37.0 C H-19, H-5
1.92(H-11a) H-9. 11, -12
11 31.0 CH;
1 44({H-113) H-%,11q,-12
H-17,13,-11a, 16a,
12 70 3 CH 4.11 H-13, -11e, -113 H-11a,-113,-13
168, -9, -15, -158
13 49.5 CH 1.96 H-30,-12 H-12,-17
14 51.4 C H-30,H-18,-13
0.98(H-15«) H-158, -16a
15 30.9 CH; H-34,-163
1.54(H-153) H-15a
1.83¢{H-163) H-16@, -154a, -17
16 25 8 CHa H-17
1.34{ H-16a} H-16a,-17
’ H-12,13,-11e, 164,
17 51.8 CH 2.54 H-11.-13 H-13, -16a,-16f
16, -9, -15a,-153
18 16.0 CH, 0.93¢s)
19 16. 4 CH+ 0.79¢{s}
H-17.-21,
20 B34 C
-22a,b.-23a. b
21 22 5 CH, 1 6lis)
2.37(H-22al H-22L, H-23a, -23b
22 6.2 CH.
1.82{H-22L) H-22a
2.47(H-23a) H-23b, -22a, -24
23 23.3 CH;

2.22(H-23b)

H-23a.-24
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Continuation of the Tab. 3
HMQC Cross peak connection
Atom No. e DEPT
(84,7 m Hz) HMEC 'H-'H COSY TOCSY
H-26, 27, H-22a,-22b,-23a,
24 126.0 CH 5 24(1,6 9) H.23a, -23b.-26, -27 3 *
23a.b -23b, -26, -27
25 131 0 C H-26,-27, -23hb
26 25.8 UH; 1.59(s)"
27 17.8 CH, 1.594s)"
2B 2B.2 CHa 1 274s) H-29
29 16.7 CHa 1 09(s)
30 17.4 CH, 0.94(s)
3.0-G-1° Lo H-17,-2,-3 -4,
105 2 CH 4.90Hd. 8 1} H-3,H-2'.-3 H-z L
{1nner) -5, .02, -6b
2 B3.5 CH §.22 H-3’,-1" H1,-¥
3 780 CH §.29
a4 71.8 CH 4.11
5 78.3 CH 3q
4 55(brd, .
, H-6b"
6 62.9 CH, 11 @, H-6a') ,
. H-6a
4.31(H-ab")
) .o . H-17,-27,-37, 1",
G-1" Outer 106 1 CH 5.36(d.7.5) H-2',-27,-3 H-2 .
-57, 6a , -Gb
2" 77.2 CH 41 H-1%. -3
3 79.3 CH 4.25
4" 71.8 CH 43
5" 78 .4 CH 3.89 H-6a"
) 4 45(H-6a") H-6b", -5"
a" 62,8 CH: . -
4.31{H-6b") H-6a
- . H-17,-27,-3%, 4%,
20-0-G-17  98.4 CH 5.18(d,8.1) H2", -5 H2 P
-57, -6a", -6b
i 75.2 CH 3.99(1. 8 3} H17,-37
3" 78.3 CH 4.22
4 71.8 CH 4. 1741,9.2)
5 78.2 CH 3.90 H6a™
4. 46(H-627) H-6b7,-57
& 62.9 CH; o .
4. 30{H-6b™) H-6a

" averlapped with ather signals, G = glucose
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FUH RS . S LR NMRIFTET — 3 AL MR MR NMR S84 HE 31

AL ICFR b TE B A A1 00 46 3 R B L e G RO (R 09 f i g - U B Fe T #E S
AL 0 TR R O e A R A el YRR TOCSY WEBE AN ER
Ty b2 e s, S HMQC 3. 48 ' H ' H COsSY 1T B RS R T3S, &5
iz B} HMBC 8 ROESY R EIAEMPC #'H R REE LR s R Tk,

5HITHEAS TR D), SRR O3 R RERS, Samsacatlas
1, mAR A FEEY 10 ppm, M C-2 B 1 - O F L W & {2 #8549 1.5 ppm, C4 B {L
BT DT 1 ppm: [ BT R ECHE C20 SOEEWEG, C20 MRHAEEN 10
ppm, M C-21 1 C-17 B5F B-BECBE (L Fe 4 v N R M S 7 #29 4.5 1 2.9 ppm; C-22 B
BT FEBEL /T 1 ppm! -

PR A S R ReS(4) B (b Ry 8, RS H{B E(E 1),

2 SR E 5
FAB-MS 7 VG Aurospec-3000 Fiitfy e . BB B3t IR L2 2 TF Bruker DRX-
500 MHz 8 S E4tiR N FER AT E, Zf 218 1(35 mg). 2012 mg) M 3( 15 mg)
ET 0.4 ml A9 RACHREE i 2 MR 8, LINEREiE I M B RS ES 8. 71) MEk(3
149. 9389 (25 Hr9tR. "H-'H COSY, HMQC, HMBC F M Z-# 15, HMBC £k Al 62
ms 1 H. C I FRHI % TOCSY T 1L 100 ms A EH BES & 8 E]
&9 1:[o)F = 10. 53(0. 38, MeOH). W3 F FABMS: m/z 945[M{CigHg Oy )-
H] .783[M-H-162] .621{M-H-162-162] " .
L&49 2. [alF = 17, 34(0. 27, MeOH). 118 F FABMS: m/z 945 [ M CgHg Oy )-
H],783[M-H-162] .621[M-H-162-162] .
L& 3. [e]F =29.72(0.39, MeOH) . AFF FABMS: m/z 978 M{ CayHyp O )17,
962 M-16(0) 1, 782[ M-16{Q)-18(H.0)-162] ", 620[M-16{Q)-18
(H.0)-162-162]" .
U bttt EMma b ERLE L2

EH 3.
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NMR COMPLETE ASSIGNMENTS OF
THREE PROTOPANAXADIOL BISDESMOSIDES

TENG Rong-wei, LI Hai-zhou, WANG De-zu, HE Yi-neng and YANG Chong-ren *
(Kunming Institute of Botany, the Chinese Academy of Sciences, Kunmwng 650204, Chinal

Abstract: Three protopanaxadiol bisdesmosides were elucidated as ginsenoside-Rd, gypeno-
side XVTI, and notoginsenoside-E on the basis of MS and NMR data comparison with those
in the references. The complete assignments of 'H and 13¢ NMR chemical shifts of these 3
compounds were obtained by means of 2> NMR spectra, such as DQF 'H-'H COSY,
HMQC, HMBC and TOCSY .

Key words: ginsenoside Rd; notoginsenoside E; gypenoside XVII; NMR complete assign-

ments
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