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Abstract Eleven alkaloids were isolated from the twigs and leaves of Ervatamia pandacaqui using chromato-
graphic methods of silica gel, Sephadex LH-20, ODS, and HPLC. Their structures were elucidated by physical,
chemical and spectroscopic methods and determined as voacristine 7-hydroxyindolenine (1),iboxygaine (2), 195-
hydroxyibogamine (3), 3-oxotabersonine (4), perivine (5), pericyclivine (6), rhazinalinol (7), geissoschizol (8), 3,
14-dihydroolivacine (9), vallesamine (10), and conolobine A (11), respectively. All compounds were isolated from
this plant for the first time.
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TR LT P R R RE R AT B 058 s
5 OSSP I AR R A 20 120
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Z [ E R VG | B RE JE PO E | A BRI
i D5 3R A0 A A 1SRRI S AN AR 4y
A TPU R B S GV X M e m Al
Yy e S AR IS A S 2 2 RS R R
A VR AT 9] R G0 O 2 AR ) 25 D ) 2F A T
T 00 25 AR5 VS AR 2 A TP B9 A= W02 1 o0 AT B
5T, N R I T — ZR 5 BAT i 2R AR P i
G E T . AW U B VS S A rh 4
EA R 1A SEAL S W), 2 ) S5 E N < voacris-
tine 7-hydroxyindolenine (1) , iboxygaine (2) , 19S-
hydroxyibogamine(3) , 3-oxotabersonine(4) , JRF| 3L
ﬁ}ﬁ(perivine ,5), ﬂﬁ@ji(pericyc]ivine ,6) ,rhazin-
alinol (7) , geissoschizol (8) , 3, 14-dihydroolivacine
(9) , FL 3¢ 5% B §f (vallesamine, 10) , conolobine A
(11) . Fr A& W38 8 WMz Y b o 8
(G

1 S

V-550 24 % 41 -] UL 6 3% A, FT/IR-480 Plus
Fourier Transform B £T AP G5 ( H AR Jasco A ) ) ;
Advantage Max J5t i {¥ ( 3 [# Thermo Finnigan 23
)5 6210 ESUTOF JR %, 1200 43 Hr K il £ 14 =
RBORAR OIS R IEZHEMR AR 5 AV-400 B T
Wt He4RAL (S E Bruker A ) o

A (5 13 A (100 ~ 200 H 200 ~ 300 H , %
ByFEAL T ) s RPHEEIEBURL(C g, 10 ~ 40 pum,
185 5] Merck 22 7] ) ; Sephadex LH-20( 2 [E Pharmacia
ASSI DI U AE N B I i VL L e

BB F MY T 2015490 HRETHEA
AT, 2B EREE L EE NG
¥ A4 (Ervatamia pandacaqui Pichon) B A -
PRAS (No. CP2015091001) 47 it T B B R 27 245 2 B
HPPRA

2 RBESHE

B F AR 5.0 kg, By 68O K L 95%
ZEB PR PR3 U IR 45 5 A B IR T 450 g,
KRB G, 10% HCLE pH &£ 2 ~ 35 , A %
B, B2 7K )2 K pH 2 9 ~ 10, A% BUR ST e 45

1S EPHLE L0 12,5 go AL AR 4 50 07 3 3 ik
JRe A 3 CF7 k- P IR L 100:0—0:100) 75 %] 104~
W5 (Fr. 1 ~10), Fr. 5% Sephadex LH-20 #F {71 3i%
(F5-FEL, 1: 183 Fr. SA ~ 5C;Fr. SBZ 0DS J2
A3 | Sephadex LH-20 A {235 ( BB ) DL A il
B HPLC 4tk 3 25 1016 mg, ZNiE-7K (30:
70) ,t, = 25. 0 min] A5 Y 2023 mg, LM-7K (32:
68) .1, = 18.0 min| LG 3[19 mg, LJF-7K(35:
70),t, = 15.0 min] ., Fr. 7 4 Sephadex LH-20 #3: {7,
T (A5 - B2, 1:1)f3 3 Fr. 7A ~ 7C;Fr. 7B £ 0DS
J2 A HE €3 | Sephadex LH-20 % €38 ( FI i) L K%
il % 44 HPLC 2l k.15 24k 5 %) 8[21 mg, LF-7/K
(50:50) , 1, = 27. 0 min | fL &Y 9[27 mg, ZHF-7K
(47:53) 1, =23. 0 min | LA 11[ 18 mg, ZJE-7K
(42:58),1,=28.0 min], Fr. 9% Sephadex LH-20
FE 3 (G7-F B, 1: 1) 75 %] Fr. 9A ~ OE;Fr. 9C &
ODS JZ A (43 . Sephadex LH-20 E (73 ( F i) L)
il #& 9 HPLC 2lifb /3 214k 59 4 25 mg, ZME-/K
(35:65) 1, =29.0 min ] fb &9 5[28 mg, ZH-/K
(30:70) ,t,=27.0 min | AL EYI6[17 mg, g -7k
(28:70) ,1, =25. 0 min ], Fr. 104 Sephadex LH-20
FE o 3% (G005 - W B, 1: 1) 45 3] Fr. 10A ~ 10C;
Fr. 10B £ ODS [ AH#E €235 | Sephadex LH-20 4 {4,
T (R ) LA K i 46 78 HPLC 2 Ak 75 20459 7(23
mg, ZNE-7K(35:70) ,1, =20. 0 min ] fL&¥ 10018
mg, ZNE-7K(40:70) ,t, = 16. 0 min | .

3 FMERE

a1 BRI, o RS N 5
P, UV AN, 207,228,291 nm; IR (KBr) : 3 423,
3263,1 734,1 541, 1 474 cm™; ESI-MS m/z: 401. 5
[M+H]*, "H NMR(CD,0D,400 MHz) §:7.30(1H,
d,/=8.4Hz,H-12) 6.97(1H,d,J = 2.4 Hz,H-9),
6.88(1H,dd,J=8.4,2.4 Hz,H-11),4.30(1H,s,
H-21) 4.03 (1H, m, H-19a) , 3. 83 (3H, s, OMe) ,
3.68 (3H, s, COOMe) , 3.58 (1H, m, H-5a) , 2. 96
(1H,m,H-538),2.90(1H, m, H-3a) ,2. 84 (1H, m,
H-3b),2.83(1H,d,J = 13.8,H-17a),2. 26(1H,m,
H-68),2.00(1H, m,H-178),1.90(1H, m, H-14) ,
1.65(1H, m, H-6a) , 1.75 (1H, m, H-15a) , 1. 50
(1H,m, H-158),1. 50(1H, m, H-20) , 1. 12(3H,d,
J = 6.3, H-18) ; °C NMR (CD,0D, 100 MHz) §:
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189.5(C-2),173.7(COOMe) , 161.0(C-10),145.6
(C-8),145.6(C-13),121.7(C-12),114.8(C-11),
109.5(C-9),88.5(C-7),72.7(C-19),58.7(C-21),
58.2(C-16),56.2(0OMe) ,53. 4(COOMe) ,49. 9(C-

H;CO

Figure 1 Chemical structures of compounds 1 - 11

a2 HERA, R BRSO 5
Pk, UV AN, 207,227,287 nm; IR (KBr) : 3 399,
3234,2922,1487,1455,1 215,823 cm; ESI-MS
m/z 327.3[M+H]*, 'H NMR(CD,0OD, 400 MHz) &:
7.11(1H,d, J = 8.4 Hz,H-12) ,6.90(1H,d, J =
2.4 Hz,H-9),6.69 (1H, dd, J = 8.4, 2.4 Hz, H-
11),4.15(1H,m,H-19),3. 824(3H,s,0Me) , 3. 35
(2H,m,H-5),3.18(1H, m,H-68),3. 17(1H, m, H-
16),3.11(1H,m,H-3a),3. 11(1H, m, H-6a) , 3. 11
(1H,s,H-21),2.97(1H, m, H-3b),2. 71 (1H, dd,
J=14.6Hz,3. 6 Hz,H-17a),2. 15(1H,m,H-178),
1.98 (1H, m, H-14) , 1.91 (1H, m, H-15a) , 1. 74
(1H,m,H-158),1.66(1H, m,H-20),1. 14(3H,d,
J = 6.4 Hz,H-18) ; °C NMR (CD,0D, 100 MHz) &:
154.9(C-10),143.5(C-2),131.8(C-13),131. 1(C-
8),111.9(C-12),111.4(C-11),108. 3(C-7),101. 1
(C-9),73.2(C-19),61.9(C-21),56. 4(OMe) ,54. 2
(C-5),50.4(C-3),43.6(C-20),41.1(C-16) ,35.4
(C-17),27.5(C-14),24.6(C-15),21.2(C-6),20. 3
(C-18) . Zf LTk, b & %ds 5 Ck[10] e iE
— B s AR AW 2 04 iboxygaine .

5),48.9(C-3),40.8(C-20),38.2(C-6) ,34.3(C-
17),28.1(C-14),25.2(C-15),20.7(C-18), % I
Frik A& Y EdE 5 SCEk 9 JHiE — 2, i e fb

AW 14 voacristine 7-hydroxyindolenine

a3 B A, i BBk R O 5 P
. [a]?® -21.0°(c 0. 16, CHCI,) ; UV AN, 205,
226,282 nm; IR (KBr) : 3 399,3 264,2 926, 1 541,
1456,1 155,742 ¢m™; ESI-MS m/z 297. 4[M+H |*;
'H NMR (CD,0D, 400 MHz) 6:7.39(1H,d,J=7.7
Hz, H-9) ,7.22(1H,d, J = 7.7 Hz, H-12) , 7. 02
(1H,t,J/ =7.7 Hz,H-11),6.96(1H,t,J = 7.7 Hz,
H-10) ,4.16 (1H, m, H-19) , 3. 36 (1H, s, H-21) ,
3.33(2H,m,H-5),3. 16(1H, m,H-16) ,3. 15(1H,
m,H-68),3. 12(1H,m,H-3a),3. 12(1H,m,H-6a) ,
2.96 (1H, m, H-3b) , 2.75 (1H, m, H-17a) , 2. 15
(1H,m,H-178) ,1. 98 (1H, m,H-14) ,1.91(1H, m,
H-15a),1.76(1H,m,H-158),1. 65(1H,m, H-20),
1.14(3H,d, J = 6.4 Hz, H-18) ; °*C NMR (CD,0D,
100 MHz) 8:142.6(C-2),136.7(C-13),130. 7(C-
8),121.6(C-11),119.4(C-10),118.5(C-9),111.2
(C-12),108.4(C-7),73.20(C-19) ,61.9(C-21),
54.2(C-5),50.4(C-3),43.6(C-20),41.0(C-16),
35.4(C-17),27.5(C-14),24. 6(C-15),21. 2(C-6) ,
20.3(C-18) . Zf L FriR , fb& W cds 5 ik 11]
i1 — 2, §4EE LB Y 3 0 19S-hydroxyiboga-
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a4 HERAR, SR B SR N 5 H
P [a]5-85.0°(c 0.35,CH,0H) ; UV AN, 207,
293,329 nm; IR (KBr) : 3 423,2 947,1 717, 1 661,
1610,1461,1382,751 cm™; ESI-MS m/z 351. 4[ M+
H]*;'H NMR(CD,0D, 400 MHz) 8:4.22(1H, m, H-
58),3.45(1H, m,H-5) , 1. 98(1H, m,H-683) , 1. 86
(1H,m,H-6a),7.38(1H,d,J=7.8 Hz,H-9),7.23
(1H,t,J =7.8 Hz,H-11),7.06(1H,d,J = 7. 8 Hz,
H-12),6.96(1H,t,J = 7. 8 Hz,H-10),6. 65(1H,d,
J=9.9Hz,H-14),5.92(1H,d,J = 9.9 Hz,H-15),
4.10(1H,m,H-21),3.80(3H,s,0Me),2. 68 (1H,
d,J=15.1Hz,H-17a),2.51(1H,d, J = 15. 1 Hz,
H-178) ,1.07(2H, m, H-19) ,0. 75(3H,d,J = 7. 4
Hz, H-18) ; *C NMR (CD,0D, 100 MHz) §: 169. 4
(COOMe) , 166.5(C-3) , 163.5(C-2) , 148. 1 (C-
15) , 144.7 (C-13) , 136.8 (C-8) , 129.8 (C-11) ,
122.8(C-14),122.6(C-9),122.2(C-10),111. 2(C-
12),90.6(C-16) ,67.9(C-21),58.2(C-7),51.6
(COOMe) ,44.9(C-5) ,44.4(C-6) ,41.7(C-20) ,
27.9(C-19),27.2(C-17),7.6(C-18) o Z& L ik,
G E S Sk 12 140l — 30, B E B Y 4
"M 3-oxotabersonine o

a5 HERAR, R UL SR N S H
Pk, UV AN, 206,232,315 nm; IR (KBr) : 3 419,
2949,1716,1 643,1 541,1 456,746 cm™; HR-ESI-
MS m/z 339.1708 [M+H] * ; '"H NMR (CD,0D, 400
MHz) 6:7.76(1H,d, J =7.8,H-9),7.40(1H,d,
J=7.8,H-12),7.33(1H,t,J = 7.8 Hz, H-11) ,
7.14(1H,t,J = 7. 8 Hz,H-10),5. 53(1H,q,/ = 6.3
Hz, H-19) ,4.32(1H, m, H-16) ,4.21 (1H,d, J =
14.6 Hz,H-218) ,4. 10(1H, m,H-5),3. 82(1H, m,
H-15),3.73(1H, m, H-68) , 3. 53 (1H, m, H-6a) ,
3.53(1H,m, H-148) ,3.26(1H,d, J = 14. 6 Hz, H-
21a),2.69(1H,s,COOMe) ,2. 63(1H, m, H-14a) ,
1.73(3H,d, J = 6.3 Hz, H-18) ; *C NMR (CD,0D,
100 MHz) 6:192.3(C-3),172.3(COOMe) , 138.4
(C-20),138.1(C-13),135.4(C-2),129.5(C-8) ,
127.6(C-11),121.8(C-9) , 121. 5(C-7) , 121. 4(C-
10),121.2(C-19),113.2(C-12),51.80(C-5),51. 1
(COOMe) ,49.2(C-16) ,44.1(C-21),44.0(C-14),
32.2(C-15),25.7(C-6),12.2(C-18) . Zi L Frik,

A WA E 5 SOk [ 13 [l — 30, s e e G s
RURFSCHE (perivine )

a6 HEIMRY) , 2 R WL B R I N 2
FHPE . UV ANt 205, 227, 280 nm; IR (KBr) :
3380,2940,1 717,1 541, 1 456,732 cm™; ESI-MS
m/z 323.3[M+H]*;'"H NMR (CD,0D, 400 MHz) &:
7.7(1H,d,J = 7.8 Hz,H-12),7.36(1H,d,J = 7. 8
Hz,H-9),7.04(1H,t,J = 7.8 Hz,H-11),6.96(1H,
t,J =7.8 Hz, H-10) ,5.33(1H, q, J = 6.7 Hz, H-
19),4.24(1H,m,H-5),3.79(1H,m,H-218) , 3. 69
(1H,m,H-3),3.61(1H, m, H-21a) , 3. 04 (3H, s,
COOMe),2.99(1H, m, H-15),2. 89(2H, m, H-6) ,
2.62(1H, m, H-148) ,1.83 (1H, m, H-14a) , 1. 64
(3H,d, J = 6.7 Hz, H-18) ; *C NMR (CD,OD, 100
MHz) &:174.2(COOMe) , 139.7(C-2) , 138. 6 (C-
13),138.5(C-20) , 128.1 (C-8) , 122.0(C-11) ,
119.7(C-10),118.4(C-9),116.0(C-19),112. 0(C-
12),105.3(C-7),56.5(C-21),54.2(C-5),51. 6(C-
3),51.4(CO0Me) ,44.8(C-16),28.3(C-15),27. 8
(C-14),24.8(C-6),12.9(C-18) . & EFrik k&
WAL dE -5 SR 13 [l — 2, S E LA 6
PGA7 3 (pericyclivine ) o

b7 BN, o R UL BT i 5 FH
P, UV AN, 207,288,335 nm; IR (KBr) : 3 418,
3216,2942,1733,1649,1 541, 1 456,752 cm™;
ESI-MS m/z 353.4[M+H]*; '"H NMR (CD,0D, 400
MHz) 6:7.82(1H,d,J = 7.5 Hz,H-9) ,7.47(1H,
d,J=7.5Hz,H-12),7.26(1H,t,J = 7.5 Hz, H-
11),7.14(1H,t,J = 7.5 Hz,H-10) ,5. 64 (1H, q,
J=6.8Hz,H-19),4.47(1H,m,H-3),4.41(1H,m,
H-17a) , 4.34 (1H, m, H-17b) , 4.08 (1H, d, J =
17.3 Hz, H-21a) , 3.21 (1H, d, J = 17.3 Hz, H-
218),3.16(3H,s, COOMe) , 3. 15(1H, m, H-68) ,
2.66(1H,m,H-5a),2. 55(1H, m,H-58),2. 45(1H,
m, H-14a) ,2.37(1H, m, H-148) , 3. 28 (1H, m, H-
15),1.80(1H, m, H-6a) , 1. 75(3H,d, J = 6. 8 Hz,
H-18) ;C NMR(CD,0D, 100 MHz) 6:191.5(C-2),
173.8(COOMe) , 156. 1(C-13),148.3(C-8),139.2
(C-20),128.5(C-11),127.0(C-9), 126. 6(C-10) ,
122.9(C-19),120.7(C-12) ,65. 0(C-16) , 64. 2(C-
17) ,58.9(C-7),55.7(C-3),53.6(C-21),52.0
(COOMe) , 51.8(C-5),36.3(C-6),35.8(C-15) ,
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32.2(C-14),14.7(C-18) . Z¢ ik, fb & W8k
53CHR [ 14 ] #0E — 20, 8 2t &9 7 8 rhazin-
alinol .

a8 AR A s ol B ALk SR S 5 FH
P [l -18.5°(c 0. 72, CH,0H) ; UV AJ": 207,
223,281 nm; HR-ESI-MS m/ 297. 196 9[M+H | *;
'H NMR (CD,0D, 400 MHz) 8:7.41(1H,d,J=7.8
Hz, H-9) ,7.33(1H,d, J = 7.8 Hz, H-12) , 7. 07
(1H,t,J=7.8 Hz,H-11),6.99(1H,t,J = 7. 8 Hz,
H-10),5.59(1H,q,/ = 6.8 Hz,H-19) ,4. 29(1H,s,
H-3),3.67(1H, m, H-21a) ,3.43(2H, m, H-17) ,
3.25(1H,m,H-5),3. 12(1H,m,H-58) ,3. 04(1H,
m, H-6a) ,3.04 (1H, m, H-218) , 2. 97 (1H, m, H-
15),2.68(1H, m, H-68) ,2.27(2H,t,J = 5.1 Hz,
H-14),1.69(3H,q,J = 6.8 Hz, H-18) , 1. 59 (1H,
m,H-16a),1.42(1H, m,H-16b) ; *C NMR(CD,0D,
100 MHz) 6:137.8(C-13),137. 5(C-20),134. 4(C-
2),128.5(C-8),122.8(C-19),122. 1(C-11),119. 8
(C-10),118.6(C-9), 112.0(C-12),107.0(C-7) ,
61.0(C-17),54.70(C-3),54.0(C-21),51.90(C-
5),36.9(C-16),33.3(C-14),32.2(C-15),18.70
(C-6),13.2(C-18) . i L frik , fb & WEdE 5 X
BR01S s — 3, 2 b5 ) 84 geissoschizol

a9 HER A ; ol BBk sk 5 5 P
P 5 UV AN, 203, 241, 285, 306, 339 nm; ESI-MS
m/z 249. 3[M+H]*;'"H NMR (CD,0D, 400 MHz) &:
8.18(1H,s,H-21),8. 11(1H,d,J =7.8 Hz,H-9),
7.52(1H,d,J =7.8 Hz,H-12),7.41(1H,t,/=7. 8
Hz, H-11),7.22(1H,t,J = 7.8 Hz, H-10) , 4. 11
(2H,m, H-3),3.29(2H, m, H-14) ,2. 65(3H, s, H-
18) ,2.55(3H, s, H-17) ; “C NMR (CD,0D, 100
MHz) 8:150.0(C-19),142.5(C-2),142.0(C-13),
129.2(C-15),127.1(C-11),124.7(C-8) ,122. 8(C-
7),121.7(C-20),121.2(C-9),120. 7(C-10),118. 5
(C-16) ,117.6(C-21),112.2(C-12),57.5(C-3)
25.7(C-14),13.9(C-18),13.0(C-17) . £ LR,
TGP E 5 SR 16 1l — 350, s et 5499
M3, 14-dihydroolivacine .

A 10 BEKR, i R ML BB R 5
FHPE. UV AN 221,283 1IR(KBr):3 396,3 261,
2945,1716,1 646,1 620, 1 541, 1 459,744 cm’;

HR-ESI-MS m/z 341.186 6 [M+H] * ; 'H NMR
(CD,0D, 400 MHz) 6:7.43(1H,d, J = 7. 8 Hz, H-
9),7.33(1H,d,J=7.8 Hz,H-12),7. 11 (1H,t, ] =
7.8 Hz,H-11),7.01(1H,t,J = 7. 8 Hz,H-10),5. 60
(1H,q,J = 6.6 Hz,H-19) ,4.70(1H,d, J = 16.8
Hz, H-17a) , 4. 18 (2H, m, H-5) , 4. 17 (1H,d, J =
10. 1 Hz, H-21a) , 4.04 (1H, d, J = 16.8 Hz, H-
17b),3.81(1H,d,J = 10. 1 Hz,H-218),3. 77(3H,
s, COOMe) ,3.59(1H, m, H-3a) , 3. 50 (1H, m, H-
3b),2.86(1H,d,J = 8.7 Hz,H-15),2.28(1H, m,
H-14a),1.93(1H,m,H-14b),1.77(3H,d,J = 6.6
Hz, H-18) ; *C NMR (CD,0D, 100 MHz) §: 176. 1
(COOMe) , 136.7(C-13) ,134.5(C-2) , 134. 3 (C-
20) , 129.3(C-8) , 125.5(C-19) , 122.9 (C-11) ,
119.7(C-10),118.6(C-9),111. 6(C-12),108. 7(C-
7),70.6(C-17) ,60.2(C-16) , 54.6(C-21) ,53. 1
(COOMe) , 51.3(C-5),48.4(C-3),37.2(C-15) ,
24.9(C-14),14.2(C-18) . Z ik, fb & W5
ECR 17 JHE — 20, s A W 10 8 FL3ERE
AR (vallesamine ) o

a1 Bk R, iR AL L I 2=
BHVE . [a]” +24.1° (¢ 0.21, CHCL) 5 UV AN
209,313 nm;IR(KBr) : 3 420,2 931,1 672, 1 547,
1457, 1 385, 748 c¢m™; HR-ESI-MS m/z 283. 144 7
[M+H]*;'H NMR(CD,0D, 400 MHz) §:7.60(1H,
d,J=7.8 Hz,H-9),7.42(1H,d, J = 7. 8 Hz, H-
12),7.32(1H,t,J=7.8 Hz,H-11),7.09(1H,t, ] =
7.8 Hz,H-10),4. 84(1H,m,H-6a) ,4. 51(1H,m, H-
6b),3.71(1H,d, J = 15.3 Hz,H-21a) , 3. 36 (1H,
m, H-3a) , 3.24 (1H, d, J = 6.6 Hz, H-15) , 3.20
(1H, m, H-3b) ;2. 98 (1H, q,J =5.4 Hz, H-19) ,
2.66(1H,d,J = 15.3 Hz,H-218),2.23(1H, m, H-
14a),2.12(1H, m, H-14b) , 1.29(3H,d, J = 5.4
Hz,H-18);"C NMR(CD,0D, 100 MHz) &:193. 3(C-
16),138.5(C-13),132.5(C-2),128.9(C-8),127. 3
(C-11),121.4(C-9),121.0(C-10),113.2(C-12),
119.3(C-7), 60.9(C-20) , 57.9(C-19) , 55. 7 (C-
21),54.4(C-6),47.4(C-15),44.5(C-3),23.6(C-
14),13.3(C-18) . Z¢ L Frik 4k & W%kl 5 Sk
[10 ] #i8—3, i % 2 69 11 4 conolobine A,
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