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WE MZHEMATIE ( Ervatomic yunnanensis Tsiang) #b_F 804300 Z BB R b0 B3 8 T L&
WA TEW, SRR HEEN 195 - hydroxy — tacamine (1), 195 — hydmoxy — 16 — epi —
tacamine (2), 17 — demethoxy — corynoxine B (3)., 17 — demethoxy — hydrocorynoxine B (4}, er-
vatamine {5). tabemaemontanine (6) ., B F-L NN (7) FR- FHE (B); BWREH 19, 20
— dehydroervatamine 1 20— epi — ervatamine # &%, {£54 (2) ZHFAEPH. LaW (4 7 (7
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The Constituents of Ervatamia yunnanensis

YU Yang, GAO Jin - Ming, LIU Ji ~ Kai*
{ Lahoratory of Phytochemisiry , Kunming fnstitute of Boiany . The Chinese Academy of Sciences . Kumming 650204 )

Abstract  Fight compounds and a mixture with two alkaloids have been isolated from the aerial pars of
Ervatamie yunnanensis Tsiang . Their chemical structures and the composition of the mixture have been es-
tablished as 195 — hydroxy — tacamine (1), 195 — hydroxy — 16 — epi — tacamine (2}, 17 — demethoxy —
corynoxine B{3), 17 — demethoxy — hydrocorynoxine B(4) ., ervatamine (5} and tebernsemontanine (&),
nenendrographalide{ 7% . B — sitosterdd{8) and the mxwre with 19,20 — dehydroervatamine and 20 — epi —
ervetamine by means of spectral evidence. Compound(2) is a new one, while compounds(4) and {7} are
reported for the first ime from the family Apocynacese.
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LR HIFIE E. yunnanensis Toiang (I FRAERE, 1977), RO AT EREY,
ETER. ', BEATHEISLE. 80 £, iAENKEEBRES B 9 MEskEHw
(Liu ez of, 1988), Hib E3HombZRa R ARE. BRIONEH TR LR ZEE
B BEET 8 MHIRLEYK, 7 & ervalamine, tacamine F1 thynchophylline 3 fhE&(,
EPEWREAELTHBHEAY FRT L, Tacamine B & ¥ ¥ 5 ¥ & M Tabernaenontana
eglardulosa Y43 8] (Van Beek et af, 1982, 1984); Rhynchophylline & 3y 7 {7 B FrER R &
FiwgEy e, —BRBAMRENE (Amujo e ol , 1984; Sharma et al, 1988). LEW 4R

« BERBEEA
1990 01 - 22 Mg, 199-M-ELER
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THHLEFASHIER, EEARATHHES —WRHE (Shama et of, 1988), B, &
43| 14 Labdane B "W FELENN (necandrographolide 7), HEFEFETHE TEZ
FOET (Fujita et af, 1984), XS EHRERTBEHEY TRE,

R
R, Ry ) —a CHyCHy
(1) COOCH; OH 19.20-dehydroervatamine Z=CHCH,
(2} OH COOCH; 19-epi-ervatamine S CHyCHy

AN
18 19 OR

(" R=p-D-Glu
ka1 Lasi, [«F +20° (CHCL), GyHxN0, (M*370), %4 203, 226,
272, 289, 288 nm ALAREAERUL, R SIREHEE (AL, 1993), RufBrem ' 3384
(s). 1744 (s), 1619, 1456, 1435. 1379, 1261 Ak BE A TP EBESMEE . =
. F%; HNMREE2R 8.0 LXEFES, 3.4 (m, 2H), 3.84 (s, 3H) XE'>C NMR i#
174.2 {(C=0), 81.8 (C), 70.0 (CH), 54.2 (OCH,) =S4, M LHBELIFPH2 IR
2, | MHRFE; HNMRE7.3~7H9FEBREFRHI I HERT; 'HNMR i#P 2.0~
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3.0E57C NMR i# 45 MEEH XN M F 5 HE, REAESH T N- CH, 771, U703
EHEMEARFTNETFEERA, B NUREFE, DEPTISRAE 6 i, 5 PMEFHE, 8
TWEAE, 2T PE; HHRE kanine REH, X—StthEsS#—$HIEL, hTER
B EFRAER,  H-15¢, H-21a #1 H- 218 {2 (0 B 4 5 16 R %280 T 0.15, 0.16
0.33, B H-ISB LR, XRRFSEEBTHEEERE H-210, M C-19MBWHKS
(Van Beek et al, 1984) . MBI S XMW E, ZESHEENCHNIESH 195 -
hydroxy - tacamine (Van Beek et af, 1984},

EW2 XTAEE, G HEN0, (M* 3700, 848 1724 °C NMR, '"HNMR,
BRI (R, P2 51 AEHAMNEE, THEFAAGEMR e, b
AB: EI-MSHP 28 M BER A 4%, ME 1P M EHAEE, TRMENEEHSESE
X, hEHAERNBERME, XHERE tacamine 5 16 - epi — tacamine K J| T EZE T MS
{Van Beck er of, 1984} . A& M ZATLIH B, HET 6 P EB B (FREE), T
16 - epi - tacamine 7+ T T A BFIRFAWUL T o 2 (E @), HEREG®HE®R, ~F1&E,
GTHERPRE (CH,0C0' ) BER#E, #ITE 16 — epi — tacamine MS 7 M* 3R . #43E8 2 4
16 RIRPRER LT o fir, HILIRT 2 M °CNMR F G, ~ CoM b B (52 Cs) 2B
1K1~2, SOETHEREEMNEREMER. B38ERESCRtLE, ke 28ER 19
- hydroxy — 16 — epi — tacamine. #Eid'H-'H COSY, 'H - '"*C COSY, HMBC #1 HMQC #$xf K
BRMEMEEHETHEE, AH-HCOSY P EH, H- 15 M H- IS8 15 B HB3T
0.43f0.39, IHATHEREMNFRFEH. EF _HELRe, gL ARNARIIE
12K, DEREES, WE I TAR 10828 %, 21HG, MELH—
¥, H—BUHBHZEFREHEY, EBNEATEE T YR EHAM 1. B 2#EERN
19S — hydroxy — 16 — epi — tacamine, X —¥# LS ¥,

LEM3 TEEE, CiHxN0, (M*354), IR #7E 3199 (NH) i 168lem ! (s, C=
0) fb&% KEEFEC NMR 3 181.8 (C=0) HIfES SR ABREFE, £T7 3 N ELn8E%K
B BTREE 6 M EFFHRH, £F —FRmWE, L H3C NMR #7E 142.7 (C)
125.4 (CH) R'H NMR #7E 6.26 (s), 5.64 () W HETESEE. IRIETE 1715 (vs)
M 1621cm "LA B PC NMR i# +F 167.8 #151.7 J2'H NMR i 769 3.72 (s, 3H) BHif®g, =H
NEAAREFE. @i ESHMEE DEPTH I HNE 24~ FE, s M ERE, 7-MKHE
B, 6 MEBM I NH, 14 0CHy; 6 MEBRTEREBRL 27, BISRRFP L5290, REN
B 1T, FTARKRET, T4TFARFFE, BT ELSHE thynchophylline & 4
W, HTHC-3MC-9FE9KE M4~128R, HER4 MR FEHT 6.8~7.22
B, & 3AHF BHE (alo B). RIENXEIF T CRELE, #Eik 48 3 R 17 - demethoxy
~ corynoxine B (Sharma et af, 19887,

LE¥as XEHEH. CHxN0, (M*356), LS 4 (MS m/z, 356 (M*, 354,
339, 325, 269, 211, 196, 182, 144, 124, 55) #MiL &% 3 (MS m/z, 354 (M*, 355,
339, 325, 323, 269, 209, 194, 180, 144, 55) MTEEBEA, M2 ML HALEH
FAFMERA, AEW4NSFHTEETREXHEA, s 3IARBBBL 2 HER
fir, A2 TEEHAFHANEE, aInfEE 2 H, HBE3 POy, CRENE
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B2 AW SELE2 M EAYMPC NMR, HNMR %5 (F1), 8P4t ER
THMERTFE, b RIEREEEABEREBEHT 19em "HIFLTE—H, AR, 485 al-
lo BH&, LR EHTASCIREER , BEE LA 4 % 17 - demethoxy — hydrocorynoxine B Shar-

ma et al, 1988) .
21 &% (1), (20, (3] M (4) #7'H NMR RPC NMR MR (134 Mz, CDCL)
Table | "H NMR and "C NMR data for compounds (1),42),(3) and (4) 1 CDCY, .

(1 (2) (3) (4)
2 130.2s 130.1s 181.8e 181.7s
3 53.4d 4.38m 53.7d 4.7m 4. 4d 1.55m 74.8d 2.4dm
5 50.40 3.37m 504t 3.20m 54.6t 2.14m_ 54.% 2 4dm
3.46m 3.25m 3.25m 3.2m
6 16.9t 3.02m 16.5 2.%2m 3T 2.14m 8.1t 1.89dd
2.63m 2.52m 2.55m 2.44m
106 .25 106.0= 55.4s 55.5s
128.8s 128. 1s 135 3s 135.7s
118.5d 7.13m 118.1d 7.4lm 122.8d 7.28d 122.49d 7.23d
{7.40) (7.40)
10 121.9d 7.13m 121.72d 7.10m 12244 7.04 122.5d .00t
{7.50,7.50) 17.64,7 .88)
11 120.4d 7.13m 120.24 7.10m 127.7d 7.1t 122.7d 7. 16t
(7.60,7.50) (7.72,7.68)
12 110.5d 7.49m 112.1d 7.33m 109.7d 6,804 109.8d 6.91d
(7.70) (7.58)
13 1 .6s 135 9 140. 24 140.2s
14 31.84 2.46m 33.0d 2.17m 33. 2t 1.67dd 26. 5t 1.51ddd
1.75dd 1.70d4d
15 27.6t 1.20m 26. 1t }.85m 40.7d 2.55m 42,34 2.44m
1.62m 1.23m
16 Bl.8s 82.4s 142.75 38.54 2.65q(7.16)
17 40.0t 2.65m 42 2.62m 125.4¢t 6,26 15.2q 1.09d
2.21m 2.37m 6. 568 (7.08)
18 21.2q 1.16d 0 9g 0.96m 7.79 0.211 7.4q 0. 24
(6.39) (7.50) (7.48,7.52)
19 70.0d 3. 44m 9. 5d 3.22m 19,5t 0.79m 19.00 0.92m
1.1lm 1.¥m
20 44.14 1.6m 43.4d 1.40m 40.1d 1.95m 39.4d 2 Om
21 46.6t 2.3t 47 I 1.22m 52.7t 2.43m 53. 1.95m
(Irm 1.84m 3.25dd 3.2%9m
2.99(11.9)
COOMe .2q 3. 84a 53.1g 3.45s 51.7q 3.72s 51.2q 3.5
C=0 174 2s 172.4s 167.8s 175.1s

NH - - - 8.54(bs)
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B BC NMRi#FHE 1L AL FAHEBAMES, 194.1 5193.5 (C=0), 175.5
5 175.2 (C=0) 136.9 5 136.8 (2x C—-13), 119.7 5 119.5 2xC-7), 120.2 5 120.3,
120.6 5 120.7, 126.5 5 126.6 (FHWHE). 60.7 5 61.2 (2x CH2), 49.4 5 49.3 (2
xC),-45.9546.2 (2xN-CH;). 136.6 5 31.2 (2xCH;), SAEERELHERER
HE, RPFBOYF 2 TSHEIEMUNEEYWER. X SHH"HNMR E&F 89.22 71
9.25 M EEMEES (NH) IFL, B4, PC NMR F 43 1 AT MR 5136.3 (C) 0
121.4 (CH) ISR HEFP & E 1 MERFE. BMA'HNMR. “C NMR ¥
M5 CERRIEAY 19, 20 - dehydervatamine F1 20 — epi — ervatamine B # 67 348 — B (Clivio et
al, 1990), HLEREWHX 2 4B BEE.

LRSS

BESEH JASCO - 20 {¥#5F . IR i1 Bio — Rad FIS f¥#lF. UV i1 UV2I0A {8 F. NMR
H1 Bruker AM — 400 #1 Bruker DRX — 500 {£# 2 . MS 1 VG Auto Spec 3000 M3E ., WEETH
BRI AT SERELE L Pl a8 FIE ( £. yunnanensis Tsiang) R B =
HEENEA, FAREANEAEYERE IR TEEEEE.

ZEMFEM IR TES kg, EERERALEAERD, BEXKFREARE 127
g, FAHEREAEN RS, KAl - PEEESER, SHERE2>E3 11 (800
mg); |- FE (9; 1) BPRWISELHEHEEH 10 O meg); FHEH - FEE (98:2~
95:5) ¥eHEER 4. WG HIRNBR SN, OB, BEMAHSEKEpH 29, MR (200 mL x
4), ETREGEEHEBY S ;. ZHBRYEPEBHEE (8- PEEH), BH5-8
B (99:1) BEBALHBERERD 7 (15mg), 8 (25mg); |- FE (5:1) R
SEATRHBBIHEEESED 1 (12mg), 2 (10mg). &{H - PE (99:1) HRES
SWBEEARGRER, ¥, ERAHAEKAHE 9, HMHFER (200 mLx4), &T#
WS, MRYWH 3, SESHHEE, SWME-FAE (9:1~5:2) K, S55H&%
21893 (10 mg), 485 (I5mg), 6 (15 mg).

19S — hydroxy - tacamine( 1) : Cy HosN2Qy4, [alf +20°(CHCl); UVAMY nm(loge) 203(0.
56), 226(1.13), 272(0.28), 289.5(0.29), 288(0.22); IRV ¥ em~!. 3384, 1744, 1619,
1456, 1435, 1379, 1321, 1261, 1195,1150, 1069, 908, 739; EIMS(70eV) m/z(rel.imt % ) 370
(100}, 369(95), 355(42), 309(54), 308(42). 293(8), 268(48), 223(22), 210(16), 196
(29), 180(15), 168(30), 167(28), 149(15), 57(36), 55(31); 'H NMR #1°C NMR % L.

19S - hrdroxy - 16 — epi — tacamine (2); Gy Hy N0, TRuEE em~!, 3405, 1746, 1625,
1451, 1369, 1323, 1198, 1076, 806, 747; EIMS(70eV) m/z(rel.int %) 370(4), 368(3), 252
(11), 324(2), 308(19), 293(19), 292(21), 250(25), 238(11), 207(16), 193(40). 180
(100}, 167(17), 152(14), 58(64), 55(41); 'H NMR 71 *C NMR W3 1,

17 - demethoxy - corynoxine B(3); Cy HyN,04, IRV em 1, 3199, 2938, 2795, 1715(v.
s.), 1681, 1621, 1473, 1440, 1384, 1264, 1141, 751; EIMS(70eV) m/z(rel.int %) 356(35),
355(45), 354(100), 339015}, 325(21), 323(24), 269(14), 209(73), 208(75), 194(93), 180
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(79). 160{18), 159(26), 146(36), 144(32), 130(47), 117({35), 55(34); ”C NMR #1'H NMR
R#*E 1,

17 — demethoxy — hydrocorynoxine (4 ). Gy Huye NaO3, TRVEE em~'; 3173, 3050, 2895,
2727, 1734, 1704, 1618, 1472, 1442, 1383, 1332, 1196, 1158, 748; EIMS(70eV) m/z { rel. int
% ) 356(88), 354(20), 339(5), 325(22), 297(2), 269(36), 239(12), 211{36}, 196(25),
182(100), 144(19), 124(28), 108(16}, 55(23); *C NMR #1'H NMR 0.5 1.

ervatamine (5): FAB— MS: [M-1]=353; IRviS em~1; 3326, 3060, 2936, 2850, 2785,
1731. 1638, 1575, 1331, 1230, 744; 'H NMR { CsDsN}: H-5 (2.80, d; 2.48, d, j=10.8
Hz), H-6(3.91, s), H-9(7.88,d, J=8.0Hz), H-10(7.42, ¢), H-11 (7.22, ©), H-
12(7.64, d, J=8.0Hz), H- 14 (3.06, m), H-15(2.35, m), H- 18 (0.71, t), H- 19
{1.60, m; 1.16, m), H-20 (1.68, m), H-21 (2.71,d; 1.70, d, J=8.8 Hz), N- CH,
(2.23. s}, COOCH;(3.50, s}; ®C NMR (CsDsN); C-2(135.8), C-3(192.7), C-5
(65.1). C-6(30.0), C—-7{121.7), C-8 (135.6), C—-9(120.1), C-10 (121.6), C-11
(126.4), C-12(112.8), C-13 (138.1), C-14 (44.3), C- 15 (41,2), C- 16 (51.3), C-
18 (10.9), C-19 (24.2), C-20 (38.6), C—21 {60.2), N—CH.(46.3), COOCH;{175.9.
52.0} (X&HFFF, 1999),

tabernaemontanine (6): MS m/z 354(M*, 43% ). 322(33), 293(7), 279(13), 183(100)}.
168(17), 152(30), 143(19), 128(46), 94(35); TR cm~!: 3324, 3064, 2959, 2045, 2926,
2891, 2873, 2796, 1723, 1642, 1336, 1298, 1158, 1138, 749; '"H NMR(CDCL):9.39s, 7.63d,
7.32d, 7.28t, 7.11t, 3.93(br.t}), 3.35-3.20m, 3.15 - 3. 11dd, 2.98d. 2.56d, 1.70m,
1.49m, 0.94t; *C NMR{CDCL); 190.6, 171.6. 136.5, 133.9, 128.4, 126.6, 120.6, 120.7,
120.2, 111.9. 56.7, 50.2, 46.5, 45.6, 43.1, 42.7. 42.4, 31.5, 25.2, 18.6, 12.6. LI L%
530k B (FEi=HE, 1986 XIHFF.1999 ).

neoandrographolide(7) : '"H NMR{CsDsN). 0.64(s.20- H;), 1.20(s,18 - Hy), 4,70(s,
17-H,}, 4.90(s,17-H,), 4.75(s.15- H,), 3.4~5.00(m,10H),7.18(s, 14- H); “C NMR
(CsDsNY; C—1(t,39.2), C—2(t,19.5), C—3(t,36.6),C—4(5.39.9), C-5(d,56.4), C-6
(t,24.9), C-7(t,38.9), C-8(s,148.4),C-9(d,56.9),C - 10(s,38.7), C-11{(1,22.3), C
- 12(1,25.1), C-13(s.134.3), C-14(d,145.4), C-15(1,70.7), C- 16(s,174.7), C-17
(1.107.0), C-18(q.28.3), C-19(t,72.7), C-20(q.15.6), C-1'(d.105.5), C2'(d,
75.4), C-3'(d,78.8), C-4'(d,72.0), C-5'(d,78.4), C-6'(t,63.0). DL ¥ 53R
—$((Fujita et ol , 1984) . HZ it —#H HMQC.HMBC.'H - 'H COSY {§# £,

HHIBE (8): EI- MS m/e( %) M414(100), 396(28), 381(17). 3239(20), 303(33), K
R i B L TLC S bR o ot B — 3

B : 19,20 - dehydroervatamine: C; HyN,0;, 'H NMR(J,Hz;CDCL): 2.25(d.5-H,, J
=11.8), 2.89(d,6-H;, J=15.4), 3.48m, 3.60d, 7.58(d.9-H,J=8.1), 7.16m, 7.35m,
7.40m, 2.49(d,14-H;, J=15.9), 3.10m, 3.5m,1.16m, 5.43br.g., 2.63m, 3.12m, 2.30
{s,N- CH;), 3.60(s, COOCH3), 9.22(br.s, NH}: "C NMR( CDCL}; 193.5s, 175. 2s,
136.9s, 136.3s, 132.8s, 127.4s, 126.6d, 121.4d, 120.7d, 120.3d, 119.5s,112.3d, 61.8t,
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61.2t, 52.4q, 49.3s, 45.9q, 44.1t, 34.24, 31.2t, 12.5q (Clivio et af, 1990},

20 - epiervatamine: Cy HyNoOs, 'H NMR(], Hz; CDCL); 2.10¢{d, 5-H,. J=11.9),
3.48m, 2.80(d, 6 -H;. J=15.7), 3.49m, 7.57(d,9-H, J=7.1), 7.12m, 7.40m, 7.50m,
2.49(d, 14-H,, J=15.9), 2.62m, 2.58m, 0.88(t, 18— Hy, J=7.5), 1.30-1.49m, 1.82 -
1.95m, 1.60m, 2.67m, 2.32(s,N— CHy}, 3.63(s,COOCH,) . 9.22(br.s,NH); ®C NMR( CD-
Cly): 194.1s, 175.5s, 136.8s, 132.8s, 127.4s, 126.5d. 120.6d, 120.2d, 119.7s, 112.3d.
60.7t, 57.5t, 52.5q, 49.4s, 46.2q, 39.0d, 36.7t, 36.3d, 31.6t, 23.9t, 11.4q (Clivio et of ,
1990) .
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