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HE: BE BBl om0 (Melodinus yunnanensis) MY S 3% AR .ODS,
Sephadex LH-20 S5 (4 i 4 AR K i J2 385 ) 4 OR (8 33% 25 0y 1 AT 23 B L Ak AR A 0 % B4 P Jo K% a8
AR HAL R . R NS IR SR B AT 21 NMEWIBE By A B W 1 e 5, a4
4 meloyunnanine D (1), L& % 1-21 4> 5] % 52 4 : meloyunnanine D (1), scandine (2), scandine N-oxide (3),
10-hydroxyscandine (4), tabersonine (5), 11-methoxytabersonine (6), 11-hydroxytabersonine (7), lochnericine (8),
pachysiphine (9), 11 -hydroxylochnericine (10), 19R -hydroxytabersonine (11), 19R —acetoxytabersonine (12),
voaphylline (13), 19S-vindolinine (14), 19R-vindolinine (15), venalstonidine (16), 17a—hydroxyvenalstonine (17),
19R — methoxytubotaiwine (18), kopsiyunnanines F1 (19), stemmadenine —N —oxide (20), stemmadenine (21).
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Studies on the Alkaloids in the Fruit of Melodinus yunnanensis
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(1. School of Pharmacy, Anhui University of Chinese Medicine, Hefei 230012, China;
2. State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany,
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ABSTRACT: Objective To study the alkaloid constituents of the fruits of Melodinus yunnanensis (Apocynaceae).
Methods The chemical constituents from the fruits of M. yunnanensis were isolated and purified by using silica gel, ODS,
Sephadex LH-20 column chromatographies, TLC and preparative HPLC. The chemical structures were identified based on
their physicochemical properties and spectral analysis. Results Twenty one alkaloids were isolated and elucidated.
Compound 1 is a new one named melloyunnanine D (1), Compounds 1-21 were elucidated as scandine (2), scandine N—
oxide (3), 10—hydroxyscandine (4), tabersonine (5), 11-methoxytabersonine (6), 11-hydroxytabersonine (7), lochnericine (8),
pachysiphine (9), 11-hydroxylochnericine (10), 19R-hydroxytabersonine (11), 19R—acetoxytabersonine (12), voaphylline (13),
19S -vindolinine (14), 19R —vindolinine (15), venalstonidine (16), 17 —hydroxyvenalstonine (17), 19R —methoxytubotaiwine
(18), kopsiyunnanines F1 (19), stemmadenine —N —oxide (20), stemmadenine (21). Conclusion The alkaloids in M.
yunnanensis fruit were systematically recognized. Then, 21 compounds were isolated from M. yunnanensis fruits, among
which compounds 1-4 belonged to monoterpene quinoline type alkaloid, 5-19 belonged to Aspidosperma type alkaloid, and
compounds 20-21 belonged to Strychnos type alkaloid. Compounds 3-4, 7-12, 14-21 were isolated from this plant for the
first time.
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L8 J8 (Melodinus ) /& VT HEF(Apocynaceae ) Y
—RJE, ABRY 53 B, 0 AT T PP B A
R BRI . B 11 A, E8 A Tl
m e KB A X LA R A A A R R 25 )
2,000, IR (M. suaveolens ) 1 S 52 H F 167 9 .
A TH AR B /N LSRR S A AR S TR (M
magnificus ) EFERIVERS OB, A 24 /EHIM; 21l
FECM. fusiformis ) RARAEZG T, HATIE L AMil LK
T LA RGO I 45 2,

LR R AE ) ~F  n AL B W2 BN 1 A
PEAT E N SPA 80 0 HTTF i R G MR A RIS . %8
T 0 A= Dl o0 R 2 I 25 2R, B R RE
(8 LE P TRZY 300 A2, DL BARE n W A= 0 el iy 32
B, AP AT N i E ALY LIS (M. suaveolens ) |
B I (M. henryi) M 1L (M. tenuicaudatus )
Je NI (M. morsei) AR 1IIEE (M. fusiformis ) LA} ==
B LS (M. ynnanensis ) 2558067 Hh %802 T — &5
T R0 B 2 P S A B S| R A e T
N T AE I SE 22 AR R O T B AL S o1 )
T FE []— A AN TR] RS2 A AR = ) 22 5, A ]
XF 2 LA SR ST R GE AR IR o3 o3 B
YE 21 DALY, AR 1 AT SRS ok A )
B melloyunnanine D(1). 20 /L & PRI S
M :scandine (2),scandine N-oxide (3),10-hydrox—
yscandine (4), tabersonine (5), 11 —methoxytabersonine
(6),11 —hydroxytabersonine (7 ),lochnericine (8),
pachysi—phine(9), 11-hydroxylochnericine(10), 19R -
hydrox ytabersonine (11),19R -acetoxytabersonine
(12),voaphylline (13),19S-vindolinine (14),19R -
vindolinine (15 ), venalstonidine (16 ), 17« —hydrox—
yvenalstonine (17),19R —methoxytubotaiwine (18),
kopsiyunnanines F1 (19),stemmadenine —~N —oxide
(20), 16-epi—stemmadenine(21 )

1 ESHE

e 6 Jasco P—1020 %057 2 JiE 6 AL 22 -
ESIMS #£ UPLC-IT-TOF 5% Agilent G6230 TOF Jij
A L 5E . HRESIMS 7£ Agilent G230 i 3 %E .
1D 11 2D-NMR 7£ Bruker AM-400,DRX-500 i, AV-
600 A% # AR M 5E , DL TMS A NP, #0075 6
A ppm 5L, M HRCT LA He BT, e A el

il £ Waters 1525 HPLC & 4¢, (i N Waters
Xbridge % %1 8 Waters Sunfire 2 %1 (4.6 mm x 150
mm;19 mm x 250 mm)., SAHI TR RP-18 fiE I8
(20~45 pm) HA Fuji 27477, R ATE MPLC 4
Buchi & %t , 5, 3% 4+ Jy RP-18 HH 54 (15 x 230 and
26 x 460 mm ). FEEHT R (200~300 H) L #R
AR VR R BRA F A 7=, R R NTRER AR R 7 5 1
PERERGI R A= . BEE M L Sephadex LH-20 24
Pharmacia 2y 7] 42 7= o A 9008 . (.75 Ry ic Kl f b B
JIt R A i i S SR SR TR L H RS R T
WA, 2o A

=~ UE (Melodinus yunnanensis Tsiang & P.T.
LIRS T 2020 4F 1 ARA KD E, ZHX)
BT RRINEE S, B SR A AT o R Bt B AR )
WFSE FTAE ) A2 55 VU AR 0 0 il e 252 0 P ) K o A
WHE ARAS R Cai20200107,

2 BES5HE

o Fg LB (M. yunnanensis ) T BE SR 52 5 ke, V)
PR D 8RR 3 (3% 10 L), Bk A& 2 d,
PR [T, 75 3 SR . BT 0.5%1 HCI
VSRR 4 T pH 2 2~3 , ISR TR 212 Z R AR B
3K, B AR AE WA 51 5 B K AR A T 209% 1 24 7K I
7 pH 3 8~9, AR LR LR AL 3 Ik, A e i
LR O TR JZAF B W id Bk (28.6 ¢)o 130 ¢ RP-18
SRR REFERE , 28 Cis MPLC FRIEAE 109%~90% s 7k
VTR EEVERG, I TLC )2 (i Ak a4 B
FIKGI , 594 6 2 (Fr.A-F).

Fr.B(1.2 g), %4 Sephadex LH-20 #ij 58 b ¢ i #1:
FH 80% M B — /K W W 5 BE VR, 402 2 DAY, B-1~
B-2, B-1 F| HIEAR AT JZ 0T, Ay ik — PN R (42 1
VIV )V, #E— 2 % ] HPLC ( Z 5 - 7K 30 : 70~45 :
55, viv) IR EIL S 14(12.9 mg) A1 17(9.2 mg).
B-2 £ HPLC( ZJi5-7K : 40 : 60~55 : 45, v/v ) il £ 45 %)
LAY 1(8.1 mg).

Fr.C(3.1 g)% C;s MPLC SR (F R —JK 20
:80~60: 40, v/v ) BEEBERIRI A 7 Be(C-1~C-7), C-3
28 HPLC( ZNiE—7K :30: 70~40 : 60, v/v ) il %13 81b &
¥4 (100 mg);C-5 4 HPLC (ZJE-7K:35:65~50:
50, v/v) il %15 24E 49 15(43.9 mg);C-6 22 HPLC
(ZE-7K :40: 60~55 : 45, v/v )l %15 FL 59 18(12
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mg); C~7 ZEHPLC( ZHE-7K 145 : 55~60 : 40, v/v ) il %
BEMEAEY 16(17.5 mg)F1 19(3.2 mg).

Fr.D(1.4 g),,I Sephadex LH-20 T M R R A
JH80% H Bt — /K I W 55 BE e, 53R 6 2 43 (D-1~D—
6). D=2 JeZIEAHRERATJZNT, EAOT-NE (421, viv)
VERE , P52 HPLC( - 7K :40 : 60~55 : 45, v/v) 53
B A ig LAY 20015 mg) Al 21(30.4 mg) .

Fr.E(5.5 g), /624 Ciy MPLC SURH AP IR (PP EE—K .
30 : 70~60 : 40, v/v) # EPE i A Be A5 #) 3 A4 o
(E-1~E-3),E-2(3.9 o) 2 ad IEAHEE A 2 AT, A1 3

N N
COOCH;3 COOCH;
8R=H 14,15a-expoxy 11 R = OH
9R=H 14,158-expoxy 12R = OAc

10 R = OH 14,15a-expoxy

fik— PR (9 1, viv ) VERG, A3 8L A9 5(95 mg) 2(2
1 g)F13(29.7 mg). V-3 ZudiEARERCAEZHT, A
BE—-TNE (10:1,v/v) BENL, 7530094 5 it —22 H
HPLC 4ifk( ZfE-7K :50 : 50~65 : 35, viv ) 13 2L &9
9(7.7 mg) . 11(6.5 mg) 1 7(188 mg).

Fr.F(1.6 g), 64 C\s MPLC S AH P (H s -IK .
30 : 70~70 : 30, v/v) Hf PRI R B 2] 2 A4 4y
(F-1~F-2),F-2 24 HPLC( L fifi-7/K : 60 : 40~75:25,
viv) AR EEAEY 6 (3 mg).8 (13.3 mg).10(90
mg) 12(13.4 mg)F1 13(12 mg).

N
COOCH;

14 190~CH,
15 194-CH;

E1 £ 121 B EER
Hz),6.62 (1H,t,/=7.8 Hz),6.91 (1H,t,/=7.8 Hz),

3 GHEE

LA 1: IREEOK K. [a]d + 73.5(c,0.11,
MeOH);UV(MeOH)/\max(loga)297(2.87),247(3.28),
205(3.80 )nm. =43 HEETE (HREISMS) 45 H o1
T mlz 367.1661 ([M-H] ", HE.1H N 367.1663 ) HEHr
HApFRN CHuN0,, AEFER 11, 'H NMR 3%
(£ D) ER—H5AETFF 5[0, 7.07(1H,d, J=7.8

60

[6u 4. 38(1H
N RS

6.58(1H,d,J=7.8 Hz)|, ~ B (5
br.s)], —~H & 515 56y 3.49(3H, s)
W RA5 58, 1.87(1H,s)|A Jz— Em%a’ﬂﬁlﬂ%
{558, 1.17(3H,d, J=7.4 Hz)], “C NMR HI DEPT
(R DE AT 21 MRfES 2455 1P EES 1
AHEEEF S 4 DN H IS 8 NI H S F 5/ 7
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MZERAT T AR X B IS 5 5 BEFE A — A BR e Jk
(8¢ 171.6), — DARBIBACHY MU SRR (5 142.2,
128.1,127.2x2,118.5,115.8), @i 1D NMR 345
B, KBALEY 1 52 M-S Y meloyunnanine A AH
P, FEXHE TS 1 8953 X PR ASU O 5
5% (8. 53.4,53.2), Wik X A ULARk B SURE (S 5
'H-'H COSY i i/~ H,-3/H-14/H-15 () A gk & H
B HMBC 345t H-15(8, 3.05) 5 €-20(8. 47.2).
C-21(8¢ 79.7)MAHAT 5 , &5 & or 20, el Ak &
Y111 C-14.C=15 i R B,

£1 LAY 18 'HC NMR #iE
(500/125 MHz, acetone—d,)

No. Su 8¢
NH 5.63 (br. s)

2 88.4 s
3 2.75 (m) 49.5 1

3.43 (dd, 12.4, 5.3)

5 2.74 (m) 53.1t
3.09 (1, 7.0)
6 1.90 (ddd, 12.9, 7.0, 1.9) 3851
2.28 (m)
7 513's
8 128.1 s
9 7.07 (d, 7.8) 127.2d
10 6.62 (1, 7.8) 118.5d
11 6.91 (1, 7.8) 127.2d
12 6.58 (d, 7.8) 1158 d
13 142.2
14 331 (m) 5344
15 3.05 (d, 3.8) 53.2d
16 613 s
17 2.20 (d, 10.1) 358t
2.27 (d, 10.1)
18 1.17 (d, 7.4) 103 q
19 1.55 (q, 7.4) 493 d
20 4725
21 1.87 (s) 79.7 d
COOCH, 3.49 (s) 515¢
COOCH, 171.6 s
OH 438 (br. s)

L&Y 1 MR ROESY 3% & 43 # 4k 22
Hrp 321 ROESY M55 H-19/H-21 KWIX ™
AT B —F, N o B 5 AF W M, Hy—18/H-15
Z MBI K Hy=17/H-15 Z [A] ) NOE AHC, B 18-
CH; H,=17 I H-15 [ &k FF-18 09 55—, A B HK
. A, C-2 7 f)-OH LUK C~16 13 f-COOCH; %
A ATEE) NOE M A5 5 (AT FE 2L NIE, B
TR TRE AT B 5341, A 7Y () i st v] LA SE
it CH-18 Mk 2E i B H05E , i 152 5 OH 1Y y-steric
BN o % F meloyunnanines A—C & M [ — 4
EMHCZEE, HEtyw 1 403tmah

meloyunnanine D,

» < ROESY

B2 &Y 1EZEM 'H-'H COSY,HMBC #1 ROESY #3%

AW 2: kR, ffiH 400 MHz Z 35 F1 500
MHz Bk 430, . 'H NMR (400 MHz, ace—
tone —-ds)8 9.80 (1H,s,NH),7.42 (1H,d,J=7.7 Hz,
H-9),7.03 (1H,t,J=7.7 Hz,H-10),7.16 (1H,t,J=
7.8 Hz,H-11),6.90 (1H,d,/=7.8 Hz,H-12),5.72
(1H,m,H-14),5.68 (1H,d,J=12.8 Hz,H-15),5.60
(1H,d,J=10.8 Hz,H-19),4.88(1H,d,J=17.5 Hz,H-
18),4.78 (1H,d,/=10.8 Hz,H -18),3.56 (3H,s, -
OCH;);"®C NMR (125 MHz,acetone —d)8 168.6 (s,
C-2),48.7 (1,C-3),54.1 (1,C-5),41.8 (1,C-6),58.5
(5,6-7),129.8 (5,C-8),128.1 (d,C-9),124.2 (d,
C-10),128.3 (d,C-11),115.8 (d,C-12),136.3 (s,
C-13),123.6 (d,C-14),132.1 (d,C-15),64.9 (s,C-
16),45.3 (1,C -17),114.6 (1,C -18),143.3 (d,C -
19),48.1 (s,C -20),85.2 (d,C -21),171.3 (s,
COOCH;),52.4 (q,-OCH;) o LA 5405 5 STkt HEE,
BEMEY 2 M scandine,

& 3. A A, 'HNMR (400 MHz, me—
thanol-d,)8 8.10 (1H,d, /=7.8 Hz,H-9),7.08 (1H,t,
J=7.7 Hz,H-10),7.22 (1H,t,J=7.8 Hz,H-11),6.87
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(1H,d,J=7.8 Hz,H-12),5.90 (1H,dd,J=2.3,10.3
Hz,H-14),5.90 (1H,overlap,H-15),5.86(1H, over—
lap,H-19),5.10(1H,d, J=17.4 Hz,H-18),5.06 (1H,
d,J=10.8 Hz,H-18),3.55 (3H,s, -OCH;);"C NMR
(125 MHz, methanol—d,)8 170.6 (s,C-2),62.8 (1,C-
3),66.6 (1,C-5),34.6 (1,C-6),60.4 (s,C-7),126.8
(s,C-8),131.0 (d,€-9),117.7 (d,C-10),129.5 (d,
C-11),116.7 (d,C-12),137.3 (s,C-13),124.4 (d,
C-14),132.5 (d,C-15),63.7 (s,C-16),43.3 (t,C-
17),115.6 (t,C-18),142.5 (d,C-19),50.5 (s,C -
20),93.1 (d,C-21),170.6 (s,CO0OCH;),53.5 (q, -
OCH;) o DA EHE 5 SClkxT e, S b &9 3
scandine N—-oxide.

&Y 4. AEKA. 'H NMR (400 MHz, me—
thanol -d,)8 6.86 (1H,d,J=2.3 Hz,H-9),6.61 (1H,
dd,J=8.5,2.3 Hz,H-11),6.67 (1H,d,J=8.5 Hz,H~
12),5.73 (1H,m,H-14),5.66 (1H,overlap, H-15),
5.62 (1H,overlap,H-19),4.92 (1H,d,J=17.5 Hz,H-
18a),4.84 (1H,d,J=10.8 Hz,H-18b),3.59 (3H,s, -
OCH;);"C NMR (125 MHz, methanol-d,)8 171.5 (s,
C-2),48.5 (1,C-3),54.3 (1,C-5),45.5 (1,C-6),59.3
(s,C-7),128.6 (s,C-8),115.5 (d,C-9),154.9 (s,
C-10),117.5 (d,C-11),114.7 (d,C-12),131.0 (s,
C-13),124.1 (d,C-14),132.7 (d,C-15),64.7 (s,C—
16),40.8 (t,C-17),114.9 (+,C-18),143.7 (d,C -
19),48.8 (s,C -20),85.0 (d,C -21),170.0 (s,
COOCH;),53.0(q,-OCH;) . i FHi 5 sciifoxt e,
YEAAY) 4 2N 10-hydroxyscandine.,

AW 5: Atk K . 'H NMR(600 MHz, acetone—
d¢)d 9.33 (1H,s,NH),7.31 (1H,d,J=7.4 Hz,H-9),
6.87 (1H,t,J=7.4 Hz,H-10),7.15 (1H,t,J=7.4 Hz,
H-11),7.04 (1H,d,J=7.4 Hz,H-12),5.79 (1H,m,
H-14),5.70 (1H,d,J=9.9 Hz,H-15),0.64 (3H,d,J=
7.3 Hz,H-18),3.70 (3H,s,COOCH,);"C NMR (150
MHz, acetone—d)d 167.2 (s,C-2),51.2 (t,C-3),51.4
(t,C-5),45.8 (1,€-6),56.2 (5,C-7),139.0 (s,C—
8),122.3 (d,C-9),121.3 (d,C -10),128.6 (d,C -
11),110.6 (d,C-12),144.7 (s,C-13),126.2 (d,C-
14),133.6 (d,C-15),92.5 (s,C-16),29.4 (1,C-17),

62

7.8 (q,C-18),27.6 (1,€-19),42.3 (s,C-20),70.7
(d,C-21),168.8 (s,CO0CH;),51.1 (q,-OCH;), Lk
B SRR Y, S E A G S O tabersonines

AW 6: R R . 'H NMR(600 MHz, acetone—
d¢)d 9.30 (1H,s,NH),7.15 (1H,d,J=8.2 Hz,H-9),
6.39 (1H,dd,J=7.3,8.2 Hz,H-10),6.66 (1H,d, J=2.2
Hz,H-12),5.77 (1H,m,H-14),5.67 (1H,d,J=9.9
Hz,H-15),0.62 (3H,t,/=7.5 Hz,H-18),3.29 (1H,
s,H -21),3.68 (3H,s,COOCH3),3.73 (3H,s,11 -
OCH;);"C NMR (150 MHz,acetone —dy)8 167.8 (s,
€-2),51.2 (1,C-3),51.4 (1,C-5),45.8 (1,C-6),55.6
(s,C-7),131.2 (s,€-8),122.6 (d,€-9),106.0 (d,
C-10),161.2 (s,C-11),97.8 (d,C-12),145.9 (s,C-
13),126.2 (d,C-14),133.6 (d,C-15),92.7 (s,C-
16),23.0 (1,C-17),7.8 (¢,C-18),27.5 (t,C-19),
42.4 (s,C-20),70.8 (d,C-21),168.8 (s,COOCH;),
51.1(q,CO0CH;),55.5 (q,11-OCH;). LA % 53¢
RS HE 0, 52 649 6 M 11-methoxytabersonine

&Y 7. KA . 'H NMR(400 MHz, acetone—
d¢)6 9.23 (1H,s,NH),8.26 (1H,s,0H),7.08 (1H,
d,J=8.0 Hz,H-9),6.33 (1H,dd,/=8.0,2.1 Hz,H -
10),6.58 (1H,d,J=2.1 Hz,H-12),0.62 (3H,t,/=7.4
Hz,H -18),3.68 (3H,s,COOCH;);" C NMR (125
MHz, acetone—d,)8 167.8 (s,C-2),51.0(t,C-3),51.2
(t,€-5),45.7 (1,€-6),55.4 (s,C=7),129.9 (s,C-
8),122.2 (d,C -9),107.5 (d,C -10),158.5 (s,C -
11),98.8 (d,C-12),145.6 (s,C-13),126.0 (d,C-
14),133.4 (d,C-15),92.2 (s5,€-16),29.2 (t,C-17),
7.6 (q,C-18),27.3 (1,C-19),422 (s,C-20),70.7
(d,C-21),168.7 (s,COOCH;),51.0(q,COOCH;) .
DL BHE 5 SClk e e, Stk A 7 11-hy-
droxytabersonine o

&Y 8: KA., 'H NMR (400 MHz, ace—
tone—ds)6 9.32 (1H,s,NH),7.24 (1H,d,J=7.4 Hz,
H-9),6.87 (1H,t,J=7.4 Hz,H-10),7.13 (1H,t,J=
7.4 Hz,H-11),7.03 (1H,d,/=7.4 Hz,H-12),0.73
(3H,t,J =7.2 Hz,H -18),3.73 (3H,s,COOCH;);"C
NMR (125 MHz,acetone—d,)8 168.0(s,C-2),50.7 (t,
C-3),51.1 (t,€-5),459 (1,€-6),56.0 (s,C-7),
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138.6 (s,C-8),122.2 (d,C-9),121.4 (d,C-10),
128.6 (d,C-11),110.7 (d,C-12),144.5 (s,C-13),
54.3 (d,C-14),57.3 (d,C-15),91.1 (s,C-16),24.2
(t,€-17),7.5 (q,C-18),25.6 (1,C-19),41.9 (s,C-
20),68.7 (d,C -21),168.0 (s,COOCH;),51.1 (q,
COOCH;). LA % 5 SCliReT Le), et 54 8
lochnericine,

L&Y 9: Ak K. '"H NMR (400 MHz, ace—
tone —ds)8 9.32 (1H,s,NH),7.27 (1H,d,J=7.4 Hz,
H-9),6.86 (1H,t,/=7.4 Hz,H-10),7.13 (1H,t,J=
7.4 Hz,H-11),7.03 (1H,d,J=7.4 Hz,H-12),0.70
(3H,t,J =7.3 Hz,H -18),3.72 (3H,s,COOCH;);"“C
NMR (100 MHz, acetone—d,)8 166.1(s,C-2),50.3 (1,
C¢-3),51.9 (1,€-5),45.6 (1,€-6),56.1 (s,C-7),
139.1 (s,C-8),122.7 (d,C -9),121.6 (d,C -10),
128.9 (d,C-11),110.8 (d,C-12),144.9 (s,C-13),
52.7 (d,C-14),56.5 (d,C-15),91.7 (s,C-16),24.9
(t,€-17),7.8 (q,C-18),27.5 (1,C-19),38.1 (s,C-
20),71.8 (d,C -21),169.0 (s,COOCH;),51.3 (q,
COOCH;)o LA I $iHls 5 3mkons oo, S fh &4 9 ok
pachysiphine o

L&Y 10 AR A . 'H NMR (400 MHz, ace—
tone —dg)d 9.23 (1H,s,NH),8.26 (1H,s,0H),7.01
(1H,d,J=8.0 Hz,H-9),6.33 (1H,dd,J=8.0,2.1 Hz,
H-10),6.58 (1H,d,J=2.1 Hz,H-12),0.72 (3H,t,J=
7.4 Hz,H-18),3.71 (3H,s,COOCH;);"C NMR (125
MHz, acetone—ds)d 166.6(s,C-2),51.0(t,C-3),52.0
(t,€-5),454 (1,€-6),55.6 (s,C-7),129.9 (s,C-
8),122.8 (d,C -9),107.6 (d,C -10),158.6 (s,C -
11),98.8 (d,C -12),145.7 (s,C -13),52.4 (d,C -
14),56.2 (d,C-15),91.3 (s,C-16),24.5 (1,C-17),
7.5 (q,€-18),27.1 (,€-19),380 (s,€-20),71.7 (d,
C-21),168.7 (s,CO0CH;),51.5 (q,COOCH;). DL L
H s 5 SCERR F, S S ) 10 2 11 -hydroxy—
lochnericine,

&Y 11: kK . 'H NMR(400 MHz, ace—
tone —-ds)8 9.29 (1H,s,NH),7.33 (1H,d,J=7.4 Hz,
H-9),6.86 (1H,t,/=7.4 Hz,H-10),7.14 (1H,t,J=
7.4 Hz,H-11),7.03 (1H,d,J=7.4 Hz,H-12),5.85

(1H,overlap,H-14),5.84 (1H,overlap,H-15),0.82
(3H,d,J=6.3 Hz,H -18),3.67 (3H,s,COOCH;);"C
NMR (125 MHz, acetone—d)d 166.6 (s,C-2),51.2(t,
C-3),51.4 (1,€-5),458 (,€-6),56.0 (s,C-7),
138.5 (s,C -8),122.0 (d,C -9),121.2 (d,C -10),
128.5 (s,C-11),110.4 (d,C-12),144.7 (s,C-13),
126.8 (d,C-14),130.8 (d,C-15),92.7 (s,C-16),
28.3 (t,C-17),18.8 (q,C-18),65.8 (d,C-19),47.6
(s,C-20),67.3 (d,C-21),168.9 (s,COOCH;),50.9
(q,COOCH;), DA %l 5 SCikxs b, 255 b5
11 4 19R-hydroxytabersonine.,

fE&W 12: A A . 'H NMR(400 MHz, ace—
tone —dg)8 9.34 (1H,s,NH),7.35 (1H,d,J=7.3 Hz,
H-9),6.87 (1H,t,J=7.3 Hz,H-10),7.17 (1H,t,J=
7.3 Hz,H-11),7.07 (1H,d,J=7.3 Hz,H-12),5.96
(1H,m,H -14),5.77 (1H,d,J=10 Hz,H -15),0.85
(3H,d,J =6.4 Hz,H -18),3.67 (3H,s,COOCH;);"C
NMR (125 MHz,acetone —dq)8 166.4 (s,C -2),50.8
(t,€-3),51.2 (1,€-5),45.5 (1,€-6),56.2 (s,C-7),
138.3 (s,C-8),122.1 (d,C-9),121.3 (d,C-10),
128.7 (s,C-11),110.7 (d,C-12),144.7 (s,C-13),
128.1 (d,C-14),138.3 (d,C-15),92.3 (s,C-16),
28.3 (1,€-17),15.5 (q,C-18),66.9 (d,C-19),46.8
(s,€-20),69.2 (d,C-21),168.3 (s,COO0CH;),50.9
(q,CO0CH;),169.8 (s,0COCH,),20.8 (q,0COCH;).
DL 8 5 S e, e S 12 9 19R-ace-
toxytabersonine

L&Y 13: A A, 'H NMR (400 MHz, ace—
tone —ds)8 9.82 (1H,s,NH),7.38 (1H,d,J=7.6 Hz,
H-9),6.93 (1H,t,/=7.6 Hz,H-10),6.97 (1H,t,J=
7.6 Hz,H -11),7.25 (1H,d,J=7.6 Hz,H -9),0.74
(3H,t,J=7.4 Hz,H-18).°C NMR (125 MHz, ace-
tone-ds) 8 140.4 (s,C-2),54.3 (1,C-3),54.6 (1,C-
5),23.7 (t,€-6),109.4 (s,C-7),129.3 (s,C-8),
118.0 (d,C-9),118.9 (d,C-10),120.8 (d,C-11),
110.9 (d,C-12),136.9 (s,C-13),52.4 (d,C-14),
59.5 (d,C-15),26.6 (1,C-16),36.9 (1,C-17),7.6
(q,C-18),32.9 (1,€-19),34.3 (5,€-20),59.0 (t,C-
21). DL & 5 S0k 1, 4558 59 13 - voa—
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phylline.,

fE&9 14: HE KA . 'H NMR (400 MHz, ace—
tone—d,)8 7.02 (1H,d, J=7.3 Hz,H-9),6.67 (1H,t, J=
7.3 Hz,H-10),6.93 (1H,t,/=7.3 Hz,H -11),6.63
(1H,d,J=7.3 Hz,H-12),0.56 (1H,d,J=7.3 Hz,H-
18),3.64 (3H,s,COOCH;);*C NMR (125 MHz,ace—-
tone—d, )8 81.8 (5,C-2),50.9 (1,C-3),58.1 (1,C-5),
38.1 (1,€-6),58,7 (s,C-7),139.2 (s,C-8),122.5
(d,C -9),119.9 (d,C -10),128.0 (d,C -11),110.4
(d,C-12),151.7 (s,C-13),130.2 (d,C-14),132.5
(d,C-15),43.6 (d,C-16),32.5 (+,C-17),10.7 (q,
C-18),59.6 (d,C-19),45.6 (s,0-20),76.5 (1,C-
21),174.2 (s,CO0CH;),51.7 (q,COOCH;), LI %k
it 55 SR HE, M E A5 14 24 19S-vindolinine

LAY 15 Ak K. 'H NMR(400 MHz, ace—
tone—d,)8 7.08 (1H,d, J=7.3 Hz,H-9),6.68 (1H,t, =
7.3 Hz,H-10),6.96 (1H,t,/=7.3 Hz,H-11),6.64
(1H,d,J=7.3 Hz,H-12),0.99 (1H,d,J=6.8 Hz,H-
18),3.65 (3H,s,COOCH;); ®C NMR (100 MHz,ace-
tone—d,)8 82.5 (s,C-2),50.9 (t,C-3),58.3 (1,C-5),
36.9 (1, -6),60.0 (s,C-7),139.5 (s,C-8),123.9
(d,€-9),120.2 (d,€-10),129.6 (d,C-11),111.4 (d,
C-12),151.0 (s,C-13),127.8 (d,C-14),131.9 (d,C-
15),39.8 (d,C-16),29.2 (1,C-17),7.5 (q,C-18),49.4
(d,C-19),46.7 (s,€-20),79.7 (t,€-21),175.0(s,
COOCH;),51.8(q,COOCH;) . DA F2di 5 SCHkxs L,
e AW 15 K 19R—vindolinine

L&Y 16: AR A . '"H NMR (400 MHz, ace—
tone—d,)8 7.04 (1H,d,J=7.2 Hz,H-9),6.64 (1H,1, J=
7.2 Hz,H-10),6.93 (1H,t,/=7.2 Hz,H-11),6.63
(1H,d,J=7.2 Hz,H-12),5.70 (1H,m,H-14),5.49
(1H,d,J=9.9 Hz,H -15),3.65 (3H,s,COOCH,); " C
NMR (100 MHz,acetone—dy)8 65.7 (s,C-2),59.9(t,
€-3),50.3 (1,€-5),37.4 (1,€-6),56.8 (s,C-7),
140.4 (s,C -8),121.8 (d,C -9),119.1 (d,C -10),
127.5 (d,C-11),111.1 (d,C-12),151.1 (s,C-13),
127.8 (d,C-14),133.9 (d,C-15),44.4 (d,C-16),
30.4 (1,C-17),34.2 (1,C-18),32.3 (1,C-19),36.1
(s,C -20),68.1 (t,C -21),174.9 (s,CO0CH;),51.8
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(q,COOCH;). VL b &ds 5 SCikoxs b, e b &4
16 4 venalstonidine.

G 17 HEK A, 'H NMR(400 MHz, ace—
tone—dg )8 7.03 (1H,d,J=7.2 Hz,H-9),6.61 (1H,t, J=
7.2 Hz,H-10),6.94 (1H,t,J=7.2 Hz,H-11),6.63
(1H,d,J=7.2 Hz,H-12),5.77 (1H,m,H -14),5.93
(1H,dd,J =9.9,1.9 Hz,H -15),3.67 (3H,s,
COOCH;);"C NMR (100 MHz,acetone—dg)d 66.5 (s,
C-2),49.1(1,€-3),50.0 (1,C-5),45.5 (1,C-6),56.0
(s,C-7),139.7 (s,€-8),121.6 (d,€-9),119.6(d,C~
10),127.0 (d,C-11),111.4 (d,C-12),148.8 (s,C-
13),127.9 (d,C-14),129.4 (d,C-15),42.8 (d,C-
16),71.2 (1,€-17),25.8 (1,€-18),35.9 (t,C-19),
40.2 (s,€-20),65.2 (,C-21),174.0 (s,COOCH,),
51.9(q,COOCH;) . LA b4l 5 3Ciikxt L™, etk &4
17 °A 17a-hydroxyvenalstonine

L&Y 18: e A, 'H NMR (400 MHz, ace—
tone —dg)8 9.15 (1H,s,NH),7.25 (1H,d,J=7.3 Hz,
H-9),6.89 (1H,t,/=7.3 Hz,H-10),7.09 (1H,t,]=
7.3 Hz,H-11),7.00 (1H,d,J=7.3 Hz,H-12),4.18
(1H,s,H-21),3.08 (1H,br s,H-15),0.85 (3H,d, J=
6.0 Hz,H-18),3.71 (3H,s,COOCH;),2.65 (3H,s,
19-0CH,);C NMR (100 MHz,acetone —ds)5 168.3
(s,0-2),45.7 (1,C-3),54.6 (1,C-5),45.0 (1,C-6),
56.2 (s,C-7),138.1 (s,C-8),121.4 (d,C-9),121.0
(d,€-10),127.7 (d,C-11),110.6 (d,C-12),145.0
(s,0-13),29.2 (1,C-14),30.0 (d,C-15),95.8 (s,C-
16),16.2 (q,C-18),76.6 (d,C-19),46.9 (s,C-20),
63.0 (d,C-21),172.0(s,CO0CH;),51.2 (q,COOCH;),
55.7(q,19-0CH;) . DA %05 SCikont bR, S5 e i
¥ 18 A4 19R-me—thoxytubotaiwine

L& 19: HEBmA . 'H NMR(400 MHz, ace—
tone —d¢)8 9.12 (1H,s,NH),7.40 (1H,d,J=7.3 Hz,
H-9),6.86 (1H,t,/=7.3 Hz,H-10),7.11 (1H,t,]=
7.3 Hz,H-11),7.00 (1H,d,J=7.3 Hz,H-12),3.56
(1H,s,H -21),0.90 (3H,d,J=5.5 Hz,H -18),3.67
(3H,s,COOCH;);"C NMR (100 MHz,acetone —d;)8
168.3 (s,C-2),46.1 (1,€-3),51.2 (1,C-5),45.6 (t,
€-6),59.2 (5,C-7),135.6 (s,C-8),121.0 (d,C-9),
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121.2 (d,C-10),128.3 (d,C-11),110.9 (d,C-12),
144.5 (s,€-13),25.0 (1,C-14),36.8 (d,C-15),95.6
(s,€-16),14.5 (q,C-18),59.2 (d,C-19),64.4 (s,
€-20),62.1 (d,C-21),172.0 (s,COOCH,),51.2(q,
COOCH;) . DA 258 5 SCkxs e, SE b &4 19
kopsiyunnanines F1.

A5 20 FEK K. 'H NMR (400 MHz,
methanol —d,)8 7.52 (1H,d,J =7.8 Hz,H -9),7.09
(1H,t,J=7.8 Hz,H-10),7.14 (1H,t,J=7.8 Hz,H -
11),7.39 (1H,t,J=7.8 Hz,H-12),5.60 (1H,q,J=6.8
Hz,H -19),433 (2H,m,H -17),3.78 (3H,s,
COOCH;),1.79 (3H,d,J=6.8 Hz,H-18);"°C NMR(125
MHz, methanol -d;)8 135.2 (s,C-2),75.7 (1,C-3),
64.9(t,C-5),25.1 (1,€-6),109.6 (s,C-7),128.2 (s,
C-8),118.6 (d,€-9),120.4 (d,C-10),123.2 (d,C-
11),112.5 (d,C-12),136.9 (s,C-13),26.9 (1,C -
14),34.9 (d,C-15),61.4 (s,C-16),69.4 (1,C-17),
14.4 (q,C-18),132.0 (d,C-19),129.7 (s,C-20),
75.7(d,C-21),174.2 (s,COOCH;),53.1 (q, ~OCH;).
DL B 5 SCERR LR, S E G 20 O stem-
madenine N-oxide.,

fb&W 21 FHEB K. 'H NMR (400 MHz,
methanol-d,)8 10.0 (1H,s,N-H),7.44 (1H,d,J=7.8
Hz,H-9),6.95 (1H,t,/=7.8 Hz,H-10),7.03 (1H,t,
J=7.8 Hz,H-11),7.39 (1H,t,/=7.8 Hz,H-12),5.21
(1H,q,J=6.8 Hz,H-19),4.18 (2H,m,H -17),3.68
(3H,s,CO0CH;),3.53(1H,dd, J=12.2,3.1 Hz,),3.11
(1H,d,J=15.4 Hz,H-21a),2.44 (1H,d,J=15.4 Hz,
H-21b),3.02 (1H,m,H-6a),2.88 (1H,m,H-6b),
2.99(1H,m,H-5a),2.92(1H,m,H-5b),2.71 (2H, m,
H-3),2.22 (1H,m,H-14a),1.95 (1H,m,H-14b),
1.63 (3H,d,J=6.8 Hz,H-18);13C NMR (125 MHz,
methanol-d,)8 133.8 (s,C-2),55.6 (1,C-3),56.0(t,
€-5),27.9 (1,€-6),112.9 (5,C-7),127.4 (5,C-8),
117.6 (d,C-9),118.2 (d,C-10),120.6 (d,C-11),
111.4 (d,C-12),134.9 (s,C-13),29.9 (1,C -14),
37.3 (d,€-15),60.9 (s,C-16),68.0 (1,C-17),13.9
(q,C -18),121.8 (d,C -19),136.6 (s,C -20),55.6
(d,C-21),172.7 (s,CO0CH;),51.9 (q,-OCH;). Lk

R 5 SR R, S EAR G ) 21 O 16—epi-stem—

madenine .
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