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(1. P ERBABE R WY Y A2 5 R Y RS SR E R R s, B 650204
2. PEBEREFSAERE, JLET 100049)

BE  MEE = 8 IEAR (Rawolfia yunnanensis Tsiang) ' 95% L FEHREY) 43 245 8] 11 WS4 9
Bil: Caberine(1) , 19-Ethoxyl-1-demethyl-A'-17-acetylajmaline(2) , Vellosimine(3) , B-Yohimbine(4) , Yohimbine
(5), Vinorine(6) , Picrinine(7), Nareline(8), Akuammicine(9) , Strictamine(10) , Reserpine(11). R UV,
IR, MS 11D, 2D NMR Ji¥EXT BN IS HEAT T %58, Hrhib & 2 snmiveA o, ka1, 8 9
HE RN Z B Y o EAR 3.

KR R, B, 19-Ethoxyl-1-demethyl-A'-17-acetylajmaline; Caberine; FJIfilF; & %5
HESES  0629.36 MERARIRES A MXEHS  0251-0790(2010)04-0731-05

7 P B JEAK ( Rawvolfia yunnanensis Tsiang) X 44 813 . B FUK =35, R TATHEEL (Apocynaceae ) B
FEA (Rawvolfia) JEAEY), EBNM T . PR BMN GEH HEZA 2 W0 — R A4
B, BRI B FIAYT R0 | POl S ne 5 5 2L ARk, i TR B IRAR A AT = B TR
ALK HEAT T N TG IR RE . S TS B IR RS R R RZR 5 R, B BEls i R R0, AR S0
N ARSI R o AR 7 8 6T 1 0. b A58 1 11 MG, e FBaiE 17 H
gER, LAY 2 RSN e, LAY 1, 8 T 9 N IR MIZJE AR 4y B A5 2, Al & B A
A F S =R A AETE.

1 KWED

1.1 ## R 5EE

2 AR 2005 4F 12 H R H = r A4 20T BT S B M 0 8 2R, #54< (KIB 2005-12-
O1) FEHCT i E B2 Bt B B AR 00T 53 T Al 40 Ak 2 15 P AR A0 e s p 25 ) P e R A S .

WL JE T RIRE R HTRE A S 35 B 56 R A w7 Al Bl EA R SN JE R T 5 Sephadex LH-20
A Pharmacia A\ 5] P26 3 RP-18 SAHRER A Merck 23 &) 7= .

X4 HU A S EAY 5 Jasco P-1020 JEYGAL ; UV210A Y4853 566 B Bio-Rad FTS-135 2140
HeiEAYL ; Autospec-3000 F1 APT QSTAR Pulasr LC-Q-TOF 4% ; Bruker AM<400 B¢ DRX-500 #%% 4R
{L(TMS RHFR).

1.2 KR

¥ 8.0 kg mRI B AN TN, TEE TS 5N ECR 95% M S BEEEELS Ik, FHIR 8 h,
W CEEERBUR G ITFRUEZE T, 14 372.5 g R, B REF RPN 1% 1 HCL AR, PR D 2L
3R BRI FIEUK I pH 2 10,0, RS HE M2 (Ft 6 Yk, IR 1000 mL) , [WCET 15 3E 05
W (57.5 ¢). FEFERY - BRR A RS, WAE 100 ¢ MLAEERS I, ZeaE A (1000 ¢,
200 ~300 H) )21, S5-I EECARRI 1:0 ~0: 1) BEEEVEMG, VRS TLC Kt | &I, 153803 N4
(Fr.1 ~Fr.3). Fr.1(5.0 g) &R EZRERAE (100 g, 200 ~300 H)JZH7r, A MEE-NE (A 10:1 ~
1: 1) RGNS - BE (AR 1:0 ~8: 1) BEEEVEDE , 45 MAES] 3 AMEAEY: 2(5 mg), 6(50 mg) F10(5
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mg). Fr.2(20 g) ZAEMAE (400 g, 200 ~300 H) ZHr, HAEN-HEECAEBIL 0: 1 ~5: 1) BREEBEN ; A1k
ERAEJEMT (S5-H ) , Sephadex LH-20 #1248 (HEE) , RP-C (4 ZAT (I EE-K) , R EES MG E] 4
AMMEEY . 1(7 mg) , 3(100 mg) , 7(80 mg) , 11(10 mg). Fr.3(10 g) ZRERHE (200 g, 200 ~300 H) )2
B, EO5-HEECARRRLL 90 1 ~ 12 1) BRI SRR 2T (A 05-HEE) | RP-C A28 (HEE-K) ,
Sephadex LH-20 #1)Z#T( HEE) , 15814 MEAY . 4(5 mg), 5(8 mg), 8(15 mg), 9(10 mg).
Caberine (1) 773N C,,H,N,0,, HEKAK; m. p. 181 C; [a]} = =17.3°(¢ 0.135, CHCL,) ;
UV(CHCL,), A,,/nm(lge) : 241(3.71), 299(3.47), 231(3.51), 224(3.51); IR(KBr), ¥, /cm™";
2952, 1737, 1619, 1460, 1206. EI-MS, m/z: 384 [M* ], 366, 329, 283, 232, 210, 188, 187, 174,
125; IE&F HR-ESI-MS, m/z( C, Hy N,0, 71518 ) . 385.2127(385.2125) [M + H]*; "H NMR I
“C NMR %#5 L3 1.
Table1 'H NMR(400 MHz)and ®C NMR(500 MHz) data of compounds 1(CDCl,), 2(CDCl,) and 3(DMSO)

1 2 3
No. 6y (Mult. , J/Hz) 8. (Mult. ) Sy (Mult. , J/Hz) 8. (Mult. ) Sy (Mult. , J/Hz) 8, (Mult. )
2 2.51—2.50(m) 79.4(d) — 182.5(s) — 139.2
3 4.10(d, 4.9) 46.9(d) 4.14(d, 9.4) 54.8(d) " 4.31(d, 9.9) 49.6
5 a: 2.51—2.50(m) 49.9(t) 3.98—3.95(m) 50.2(d) 3.44—3.48(m) 49.8
B: 3.88—3.63(m)
6 a; 2.70—2.64(m) 33.4(1) a;2.80(dd, 10.0,4.9)  36.9(t) a; 3.22(d, 3.0) 26.9
B: 1.71—1.60(m) B:1.60(d, 11.9) B:2.62(d, 15.6)
7 — 42.2(s) — 65.3(s) — 102.2
8 — 132.4(s) — 136.4(s) — 127.1
9 6.94(d, 8.0) 121.8(d) 7.11(d, 7.4) 123.7(d) 7.45(d, 8.1) 117.6
10 6.20—6.24(m) 103. 1(d) 7.22(t,7.5) 125.6(d) 7.10(t, 7.2) 118.3
11 — 159.7(s) 7.40(t, 7.8) 128.7(d) 7.16(t, 7.4) 120. 4
12 6.20—06.24(m) 97.0(d) 7.61(d, 7.6) 120.9(d) 7.34(d, 8.1) 111.1
13 — 154.8(s) — 156.4(s) — 136.2
14 B: 1.71—1.60(m) 32.9(1) a:2.00(dd, 14.5,9.7)  22.5(t) a:2.15(t, 10.8) 32.8
a: 2.54—2.50(m) B:1.50(dd, 15.2,5.2) B: 1.87(d, 11.8)
15 2.70—2.64(m) 39.0(d) 2.65—2.68(m) 26.5(d) 2.13(wd, 11.5, 1.5) 26.3
16 2.92(d, 3.8) 53.7(d) 2.35—2.41(m) 50.2(d) 2.57(d, 7.6) 54.4
17 173.2(s) 5.00(s) 77.6(d) 9.62(s) 203.7
18 1.27(d, 5.7) 15.6(q) 1.24(d, 4.9) 17.9(q) 1.74(d, 6.8) 12.4
19 3.05(q, 5.7) 65.6(d) 3.46—3.52(m) 73.6(d) 5.31(q, 6.8) 115.3
20 65.6(s) 1.40—1.43(m) 49.0(d) — 136.0
21 a: 2.27(d, 15.6) 55.5(t) 4.21(d, 5.8) 83.4(d) * a: 3.50(d, 16.7) 55.2
B:3.48(d, 15.6) B:3.62(d, 17.0)
22 — — a; 3.57(dd, 8.5,6.7) 63.9(t) — —
B:3.32(dd, 9.1,7.0)
23 — — 1.18(t, 5.7) 15.5(q) — —
OAc — — 2.17(s) 21.1(q) — —
169.8(s)
N—H/Me 2.68(s) 33.7(q) — — 10.80(s) —
11-OMe 3.77(s) 55.3(q) — — — —
17-OMe 3.74(s) 51.4(q) — — —
# Weak peak.

19-Ethoxyl-1-demethyl-A'-17-acetylajmaline (2 ) 43 F X 4 C,, Hyy N,O,, FIHK; m. p. 104 ~
105 °C; [a]®? = -68.9°(c 0.075, MeOH); UV(MeOH), A, _/nm(lge): 259 (4.07), 220(4.68),
196 (4.40) ; EI-MS, m/z: 350, 321, 308, 290, 245, 219, 197, 169, 156; ESI-MS, m/z;: 397[M +H] *;
1IEE F HR-ESI-MS ( C,, Hy N,O, 318 {H): m/z 397.2127 (397.2118) [M + H]*; 'H NMR #I
“C NMR ##i 3% 1.

Vellosimine (3) 73 F30h C,o HyyN,O, HEKA; m. p. 258 ~260 C; [a]) = +55.84°(¢ 0. 10,
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CHCI, ) ; UV(CHCL,), A, /nm(lge): 290(3.77), 280(3.88), 225(4.62), 206(4.57); IR(KBr),
v, /cm™': 3402, 3144, 2924 2729, 1713, 1452, 1167, 748; EI-MS, m/z: 292, 263, 249, 235, 182,
169, 156, 143, 115, 77; N HMBQC il HMBC X} '"H NMR 1 "C NMR #3477 IHE (WE1). 45
¥4 5 Banerji-*' Fl Yu 5P iR3E ) Vellosimine —2K.

G 4 ~11 HE LS, 7 9%5%E M B-Yohimbine (4) )| Yohimbine(5)-*, Vinorine (6)-"!,
Picrinine(7) -*', Nareline(8)'", Akuammicine (9)-'*', Strictamine (10) ", Reserpine (11) 2 pE R,
S FXTRSCHR. A1 ~11 IS5 1 oK.

Fig.1 Structures of compounds 1—11

2 HRSWiL

2.1 HEW1NEHRERE

a1 HEAEKER, h EL-MS 575 T m/z. 384[M* ], HIEE T4 ¥F HR-ESI-MS #
EN TN CLH,N,0, , AUAIEE N 10. UV JGIELE 241, 299, 231 J 224 nm AF o KRN, M EA &
AR AR R, RIIZA YR T AL W i A f 2R IR JERETE 1619,
1489 J% 1460 cm AR, BERHILAY 1 A BIMCEALEFELE s 1737 om ™ A RRILIL, IE 4> F
A BIEATE. (LAY 1 1) "H NMR 3E7EMK37 XA 2 LU 155 [ 8, 6.94(d, J=8.0 Hz,
1H), 6.20 ~6.24(m, 2H) ] F12 NMHEIELFTFE S5, 3. 74(s, 3H), 3.77(s, 3H) JLAK 1 4~ N—CH,
f5506,2.68(s, 3H) ], 1 DR ESES[6,1.27(d, J=5.7 Hz, 3H) |. fL&Y 11 “C NMR %Al
DEPT {76 X L T 6 NSIWERARR {5 5[5, 97.0(d) , 103.1(d), 121.8(d), 132.4(s), 154.8(s),
159.7(s) 1 B 1 AERIEBRAZ S [ 6, 173.2(s) |5 MK BT 2 ASH EIERAE 5 [6.51.4(q) , 55.3(q) ]
DL 1A N—CH, 1558, 33.7(q) JFI 1 DRImH IAES 8, 15.6(q) ], A S A CH(HF 2150
o N Mli%, 6.79.4, 65.6), 44~ CH, (HH 2 45 N Mk, 6.49.9, 55.5) f12 A& (Hdb 1 4H~5 N
Hi%, 8, 65.6) f5'%5. 454 "H NMR A1 "C NMR ¥, Al 0L, k59 1 )8 T Akuammiline 28 05|WEAE 4)
Bk, 5 M Rawvolfia salicfolia ¥ %) 5> B AR E& W ( - )-Raucubainine'™ A5 {2, {H 7£ % 3 X
8, 6.63 ~7.12 Z AL 1 NIFET{ES, 1£6,3.77(3H, s) 8. 55.3(q) b —H P EILAF T AL
“HMA T ZE CH0, #EMALA Y1 AT RE N ( - ) -Raucubainine #9H EFEBRY). 5 M Cabucala
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ertythrocarpa T 43S B AL A Y Caberine ™ HAR—5, ML EAY 1 4 Caberine. #E—2 1
FH HMOQC X&) 1 i & AT 728 (W3 1), W HMBC H1 ROESY $ A Hofi S A ZAH K
HEAT T (WA 2) , #E—PUESSZAE PRI Caberine.

(A)

Fig.2 Key HMBC(A) and ROESY(B) of compound 1

2.2 kEM2LHEHERE

a2 E kAR, ESI-MS 28] [ M + H] * 4 m/z 397, H11E 2T HR-ESI-MS 3 #i & H 7R h
CyHyN, 0, , AUFIEER 11, IR SGIE IR 7T EA C=0(1744 cm ') Fl C=N(1619 em ") 4514,
"H NMR 1§ A4 i 3 MRS S, 8, 1.18(t, J=5.7 Hz, 3H), 1.24(d, J=4.9 Hz, 3H), 2.17
(s, 3H), 456 ROGIEEWADTHAE | BRI G, —dBIRAES 8,7.4(d, J=7.4 Hz,
1H), 7.22(t, J=7.5Hz, 1H), 7.40(t, J=7.8 Hz, 1H), 7.61(d, J=7.6 Hz, 1H). "C NMR i &/~
PRI 23 MRfEYS, Hoa 3 HE; 3 ANERECE 1| AR RS EME) ; 12 MRIFE (3 A4
WHRLSSME) ; 5 MERETESHATRAIX. HEMZLAY R Ajmaline TI0WEAYros. 251k
A 1-Demethyl-A' -17-acetylajmaline ZC4E" PEAT LU, 45 RAEW MM, HE2 T —H L EHEFES
8,1.18(t, J=5.7 Hz, 3H), 3.57(dd, J=8.5, 6.7 Hz, 1H), 3.32(dd, J=9.1, 7.0 Hz, 1H),
8. 63.9(t, C22), 15.5(q, C23); CI9 {54 TR E(55, §26.0(1) B2 73.6(d), 4iH—
BT A2 C,H,0, HEMZAL-E YA 1-Demethyl-A'-17-acetylajmaline B 19 i Z & LB, 1 H
HMQC X bA9 2 9 C—H #8477 IHE. HMBC SE55+H H22 5 €23, C19 HAT BB A FHOCHE (WA 3) ,
BE— A T 2R FEELE C19 A7 1. KA "H-"H COSY il#k— 5 %F LA L 25 5E4T T 360E. Mo 2 1k
EY 2 4584 19-Ethoxyl-1-demethyl-A' -17 -acetylajmaline.

&) @B Hecoo
s R OH )‘
s N 0

Fig.3 Key HMBC(A) and ROESY(B) of compound 2
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Indole Alkaloids from the Leaves of Rauvolfia yunnanensis

GENG Chang-An'?, LIU Xi-Kui'"
(1. State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany,
Chinese Academy of Sciences, Kunming 650204, China;
2. Graduate School of the Chinese Academy of Science, Beijing 100049, China)

Abstract Rawvolfia yunnanensis Tsiang are commonly used as a folklore herb to treat hypertension, snake
bites, and insanity in the southwest of China, and an important industrial raw material of reserpine and verti-
cal. But the wild resources of it reduced gradually in recent years, thus we have introduced and cultivated it to
the arid-hot valley region of Yunnan Province, China, and investigated the chemical constituents variety of it
for the sustainable utilization. The dried leaves powder(8.0 kg) of R. yunnanensis was extracted with 95%
(volume fraction) EtOH(40 L. x5 , 8 h each), and led to the isolation of eleven indole alkaloids by column
chromatography ( silica, alumina and Sephadex LH-20 gel ) methods. Their structures were identified as caber-
ine(1), 19-ethoxyl-1-demethyl-A'-17-acetylajmaline (2) , vellosimine(3) , B-yohimbine(4) , yohimbine(5) ,
vinorine (6 ) , picrinine (7 ), nareline(8), akuammicine(9), strictamine (10), reserpine (11) by spectral
analysis( UV, IR, MS and 1D, 2D NMR), respectively. Among them, compound 2 was a new indole
alkaloids, compounds 1, 8 and 9 were firstly isolated from this plant.

Keywords Rauvolfia yunnanensis; Indole alkaloid; 19-Ethoxyl-1-demethyl-A'-17-acetylajmaline ; Caberine;
Reserpine; Yohimbine
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