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BE NSEEEAR(Rauvolfia yunnanensis Tsiang) 1EZBR ZERIR Y P4 55185 9 MELA Y (4 4~
e A8 , B (18Z2) -11-Methoxypicrinine(1) , Caberoline (2), 11-Methoxystrictamine (3 ) F1 Strictamine (4),
L & Russulamide(5) , Ursolic acid(6) , Urs-12(13)-en-3a-yl acetate(7) , B-Amyryl nonanoate (8) F11 8-Sitosterol
(9); RAI UV, IR, MS fl 1D, 2D NMR XL S WM ST TEE, KA aw 1 BHmivwEweE, 4
G¥5, 7T M8 RERNZHEYHHEBE, EARBEIFHIFNEFE.

XN =HPEAR,; B4 (182)-11-Methoxypicrinine; Russulamide

hEASES  0629.36 XEARIRES A XEHS 0251-0790(2010)10-2005-05

S B ¥R (Rawvolfia yunnanensis Tsiang) X4 817 . BRE R =3, R IATH6BL (Apocynaceae) B
FK (Rawvolfia) BAEY), EEAMATZE. SHARRMNEH. RAEERTIRITLE. FFEAER
#5412 g 1952 4F Muller %57 )\ Rl /@ M7 EEAR A F &2 B 1 F- ( Reserpine ) Fy [ R 35 4 Sk, X 85 2
KA RS FIAEYE BT T KRB M mED 7, REE 9 F Rk 4 MEFMEEAEY. &
T 8 SR EE ARSI A M, R N AR TR I BB O, TR R R
B, BAEREERERD. N TREHBRERENSEAE, RERRENFIFNE, ROIVFBRTZHE
ERE R THIA RN TRES , FRB o EERMFEESTRET REST . NESHE
FARERHBHRAT 9 MLaY, KB 4 MEWR, a1 AFIREYR, LEwSs, 78 &
BB AR P4 A S RBOSRA N HEMHET THE.

1 SEIe#Essy

1.1 #HF5EA

ZEEEARIET 2006 4 4 AR B =HE RN BT S BITMHERME RAK, 74 (KIB 2006-04-26)
FHCT BB B R AR I ST R RS A I E R E RS R E.

HEET A ENERY IE R EG AR5 WEEAENIEFEAT) ™5, Sephadex LH-20
> Pharmacia /28] 7= 5 ; RP-18 KAHRERS A Merck 24572 .
1.2 {% g8

X4 7 B0 S E AL ; Jasco P-1020 EIBEGAY; UV210A Bl 4404356568 3t ; Bio-Rad FTS-135 %
LAY (KBr FE A7) 3 Autospec-3000 FUF1 API QSTAR Pulasr LC-Q-TOF £ 1%{% ; Bruker AM-400 &,
DRX-500 BUAZRE LR (TMS 4R ) .
1.3 {E5YHNRRESE

¥ 1.0 kg TN =FE XATEREG, FHEBRIECN 95% B Lk ZBZE R 6 K (10 L x6,
48 h) , FIHBBBEERBEIPIER, 15 CBHERY), ¥ H 08T 1000 mL 7K H, A EtOAc £H
6 (1 Lx6), WEHRBERER, B ZBRIEZERY 50 ¢ LBRIEEEBY LR (200 ~300 B,
1200 g) AL EH7, CH,Cl-CH,OH(f&FH LK 50: 1 ~1: 1) BSEE Ve, TLC ¥ 4> K 4 AEB4) Fr. 1 ~ Fr. 4.

RS H 35 . 2009-12-22.
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Fr. 1(16 g) ZREBHEZAT, Ao BE-PI A (B 100: 1 ~25: 1) Bk, P54 Sephadex LH-20 £ 247,
- B (JRFR L 100:0 ~4: 1) Y, ELE BB EY 7(53 mg) #18(41 mg); Fr.2(10 g) BREKHZ
#r, ATHEE-E (R 51 ~1: 1) BlRE, BERMEEER RP-18 HEHT, /K-HF B (RSN
30% ~100% ) YEMR , ELEFRBEUL S Y 2(43 mg), 3(33 mg), 5(12 mg), 6(77 mg) f19(100 mg);
Fr.3(7 g) &SRB G, SN, BERHER RP-18 #2T, K-F B (EBRSECY 10% ~
80% ) YEMR , L RIBELEY 1(15 mg) F14(28 mg).
1.4 SHEEYIE

WHEY 1 AEBEHAKR, mop. 139 ~ 141 C, [a]%l =0°(c 0.005, 0.01, CHCl,), UV(CHCl,),
Apo/nm(lge) : 291(0.39), 241(0.48) ; IR(KBr), #,_,/cm™': 3395, 2948, 2836, 1738, 1621, 1453,
1296, 1197, 1021, 946, 466; EI-MS, m/z: 368 (45), 350(40), 337(17), 309(24), 291(26), 269
(100), 232(58), 200(45), 160(37), 136(41); HR-ESI-MS, m/z: 369.1822[M + H* ] (C,, HxN,0,
HEE m/z 369. 1814). 'H 1 ®C NMR i % 1.

Table1 'H and "C NMR data of (18Z)-11-methoxypicrinine(1) in CDCI,

Position 8. (500 MHz) 8, (400 MHz) HMBC(H—C) 'H, "H-ROSEY
2 106.9(s) —
3 51.9(d) 3.59(br. s) c2, ¢7, €15 H14
5 87.2(d) 4.84(br.s) 2, €3, €7, €6, C21 H21, H6, H3
6 40.0(1) 3.32(d, J=13.7 Hz) c7, C3, C2, 09, Cs5, C21, C20 H21, H19
2.18(d, J=13.5 Hz) 9, C16, C5, C3 H5, H9
7 49.8(s) —
8 127.5(s) —
125.1(d) 6.96(d, J=7.8 Hz) ¢7, Cl1, CI3 H10, H6
10 105. 1(d) 6.26(dd, J=7.8, 2.0 Hz) c8, C12 H9, OCH,
11 160.0(s)
12 97.4(d) 6.24(d, J=2.0 Hz) c10, €8, C13, CI2, €9, Cl1 OCH,
13 149. 1(s) —
14 25.7(1) 2.08(d, J=13.6 Hz) 2, C3, €20, C15, C17 HIS, H3, H21
1.79(d, J=13.8 Hz) c1s, Ci6, C2, C20 H16
15 30.9(d) 3.22(br.s) Cl4, C21, C16, C20, C19, C17 H16, H18, H14
16 52.1(d) 2.37(br.s) Cl4, C15, (9, C6, C7, C2, C17, C20 H15, H14
17 172.4(s) —
18 12.7(q) 1.22(d, J=6.0 Hz) C20, C19, C15, C21, C16 H1S, H21, H19
19 120.7(d) 5.35(q, J=6.0 Hz) c1s, ci8, C21 H21, HI8
20 135.3(s) —
21 46.2(1) 3.73(d, J=16.0 Hz) Cl5, C3/16 H14
3.07(d, J=16.0 Hz) C19, C15, C3, C5, €20, C18, Cl4 HS, HI9
AcOCH, 51.4(q) 3.60(s)
OCH, 55.2(q) 3.64(s) cil H10, H12
NH 5.63(br. s)

ALEYS haamE, m p. 140 ~142 C, 41 C,H, NO,. FAB-MS, m/z: 683(5), 655(7),
639(4), 318(18), 300(6), 282(11) ; 'H NMR( B, 500 MHz) , 8,: 5. 10(1H, d, J = 4.4 Hz, H2),
4.60 ~4.62(1H, m, H2'), 4.48 ~4.51[H, m, Hl(a) ], 4.39 ~4.43[1H, m, H1(8) ], 4.33 ~4.34
(1H, m, H3'), 4.27(1H, m, H4’); ®C NMR(uthE, 500 MHz), &.: 175.3(s, Cl1), 76.7(d, C3'),
73.0(d, C4'), 72.5(d, C2'), 62.1(t, C1'), 52.9(d, C2), 35.7(t, C3), 34.1(t, C5'), 32.1(t,
C7'),29.6 ~30.3(t, C8' ~C17'), 29.6 ~30.3(t, C6 ~C23), 26.6(t, C6'), 25.8(t, C4), 22.9(t,
C5), 14.3(q, C18'), 14.3(q, C24), 53CHK[10 | RIEMWEEH1L-5Y Russulamide —ZY.

a2 ~9 HE LAY, M4y 3% E H Caberoline (2) 12 11-Methoxystrictamine (3) ()
Strictamine (4 ) *! | Ursolic acid (6 )™, Urs-12 (13 )-en-3q-yl acetate (7 )% B-Amyryl nonanoate

(8) 171 F1 B-Sitosterol (9) 5 fLA 4 1 ~5 MLEHIANE 1 FiR.
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3: R=OCHs; 4: R=H.
Fig.1 Structures of compounds 1—5

2 BRI

&Y 1 AP aRR, SHEAAEIAR 2T, B E-MS {582 m/z 368 - FBFi%, B HR-ESI-
MS i (m/z 369. 1822[ M + H* ], HHE1H m/z 369. 1814) 8% C,, H,,N,0, 14> TR, AHFIE N 10. UV
HEHETE 241 A1 291 nm BORFAE SRR R AL B Y B ZEBINAE YR T H R IR K 1621
1 1453 om ™ (SRR /R LAY R EIVRAE DD, 7E 3395 F1 1738 em ™ BYIRIRKCR B4 FhE NH
C=O0FREMAAE "CNMR(RAE1VERSFHAE 14 CH,, 24 OCH, £H[6:51.4(q),
55.2(q) ] 1 4~ C=0 &H[5:172.4(s) JLAK 8 A~ CH, 3 4~ CH, 16 MFkIEF 55 FHE, LHE
5. 106.9(s) ERIE T5 5, SCHR[20]IRBHI1LA Y Picrinine F1 12-Demethoxytabernulosine J8{pl. #
—E B R, 1458 1 L Picrinine £ 1 THERER ; B 5464 12-Demethoxytabernulosine [{]{55
FHA—F, EBRA AR TR BES A LERRE, BEBET 6.97.4(d), KHBAT
8. 160.0(s) ; #EMIILE 4 1 24 Picrinine Y H & B =9 5, 12-Demethoxytabernulosine FJ 5 1\ BX{ 1L
S, RERSEMBARMBERAETHE. 'HNMR B (RE1) BRFia —4 00 8 H5uEE7m g
BARE(ES[6,6.96(d, J=7.8 Hz), 6.26(dd, J=7.8,2.0 Hz), 6.24(d, J=2.0 Hz), & ABMB&
RIUR _HPERESTES[643.60(s, 3H), 3.64(s, 3H) ]; BALGY) Picrinine 2 1 MREHE, 1
MEREFS, NHEY Picrinine R BB EY), HEWALESY) 1 WRES C10 58 C11 B A FEEUR
=Y #— 5 C10 A B EEBURALS ) 12-Demethoxytabernulosine HLALA B : BIRIMEHEIF S MK
a7 60.2, BRI EHEshT 6§0.4; NHES KIS T4 6 1.0, 5 12-Demethoxytabernu-
losine HEKKIZER, HEILEY 1 4 C11 {7 B LB =4 11-Methoxypicrinine. [ F§ HMQC £ AKX}
a1 CRBESHTT2mEE(NERLD). a1 1 HMBC SLHR, ARS8, 3.64(s)
56.160.0(s) FEHBMAAHX(ILE 2 fik 1), #—BIELRAEBRANLELE C11 L. T ZELED
RFEMPRA T AFHEF, —BERA G, {B7E0.005 F10. 01 mol/L ¥ F4b4H 1 ThEt
Hi{[a]? =0°(CHCL,) |, %5 Picrinine I C16 {3 2% [A] F: 44 {& Picralstonine!®! 1 12-Demethoxytabernu-
losine B AR, H Y4 Picrinine [ 16 fiEEHE 5 S 5444 Picralstonine B BENSEM A ([ all = -44°—
-90°). —F A RERAE 11 PR | MR ARREEROUGERK, 53— ERrl e 1 M
&, (B TLC F1 HPLC ¥k & BLA 2R 7E. "H-"H COSY- 323k 8, H16 {X%5 HI5 A%,
H15 W5 H14 1 H16 #13%; 'H-'H ROESY 38 H16 5 H14 F1 H15 #53&, H15 5 H16 f1 HI8 A%, 1y
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Fig.2 Key HMBC correlations of compound 1 Fig.3 'H-'H COSY correlations of compound 1
AREH HIS 5 C17 7 FR R EEAHRMIESE , #— B RBALEY 1 1 C17 Rt B 54L& Picrinine —
. XHMEEY 1 5 12-Demethoxytabernulosine (4R HAT LA R BN, BR T HSIWRIFZRAF, HRMWERT
BEILERM A E S, HAEE /N T60.1, 1 B MMFRESREHBHIELKRTF 0.1,
$80.26, 735 NH €55 K530 6 0. 96; IR FE SRR THIRFZRSIS, RAF 16 H1H119 (1B
RG#s1(50.4 F10.3) , HAWEin s, HALEEKHRSE/DF 0.5, UEF6£1(50.5) .
77(82.0). 20 fi2(80.8) 11 Az EI(50. 7) ML ATF 60.5. A 'H-'H COSY SLHXHLAH 1
HISBIESAHCHAT T, 53R AW, HI8 FEASKRT 5 HI9 XUREA MRS, 15 H21 REMEHE
(W 3), R8I 18 M HI%ES 21 47 Lhkizin, H#EMl 18 WAL iZm E R #— A 'H-'H ROESY Xt
LB TINE (DLR 1 FE 4) , 551K, HI8 HA 5 H19 Fi H21 A6, 454G HMBC #ERfLE&49 1
&4 5y (182 ) -11-Methoxypicrinine, F-H C21, C15 F1 C20 fyFm 5 C18, HI9 F1C19 MY mEE. #
—35FI CS Chem 3D Pro Version 6. 0 F{AXHAL-EH 1 M= [BI#EAT TR, 45 R LA S.

Fig.4 Key 'H-'"H ROESY correlations of compound 1 Fig.5 Structure model and key of compound 1
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Novel Indole Alkaloid from the Flowers of Rauvolfia yunnanensis

WANG Hai-Bo, LIU Xi-Kui”
(State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany,
Chinese Academy of Sciences, Kunming 650204, 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. The phy-
tochemical constituents of the rhizome of it have been investigated intensively. Reserpine and yohimbine are
two effective biological activities compounds isolated from the rhizome of Rauvolfia yunnanensis. But the wild
resources of it reduced gradually in recent years, thus we have introduced and cultivated it to the arid hot val-
ley region of Yunnan, China, and investigated the chemical constituents variety of it for the sustainable utiliza-
tion. In the present work, the chemical constituents of the flowers of R. yunnanensis have been investigated for
extending the utilizable efficiency of resources. The dried flowers powder(1. 0 kg) of R. yunnanensis was ex-
tracted with 95% EtOH(10 L x6, 48 h each) at room temperature, and then extracted successively with EtO-
Ac(1 L x6). The EtOAc portion(50 g) led to the isolation of nine compounds by column chromatography
(silica, alumina and Sephadex LH-20 gel) methods. Their structures were identified as( 182 ) -11-methoxypi-
crinine(1) , caberoline(2), 11-methoxystrictamine(3) , strictamine(4) , russulamide(5), ursolic acid(6),
urs-12(13) -en-3a-yl acetate(7) , B-amyryl nonanoate(8) and B-sitosterol(9) by spectral analysis( UV, IR,
MS and 1D, 2D NMR), respectively. Among them, compound 1 is a new indole alkaloids, compounds 5, 7
and 8 are firstly isolated from it. But reserpine and yohimbine haven’t been isolated.

Keywords Rauvolfia yunnanensis; Indole alkaloid ; (182 -11-Methoxypicrinine; Russulamide
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