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(WE] HB: W T WHRE Delphinium grandiflorum {4 5 5 ik, 3= 5 il A= 90 08 28 40 1 KR B2 R | ] i o
AW I S 1 24 TR T e 5 A ) AIE S B A B R A G W B, R S X SR ALl P A v DXORR R A ) 4 R A 2 i o ik
T RGWE ST, Je I 45 R R Wk — 5 T R R ARG o 77 3% R L IEAHGE RS, /N FLA g B e (MCT) , ODS, LH-20 %2 4 5L 4]
T I ( Sephadex LH-20 ) %5 J5 12 XoF 38 48 19— 4 7P Joe 3 1 1 15 T Bl (02 80 47 43 B 4l 4k, 9 HLig FH ' H, C-NMR , MS 45 3 % T %
VLKA W BRAG Y B 45 5 SCHRRECHE X 70 B A B A B RE S W AT 25 M . RN RE R 95% LI g =&
Jo6 A IRAR A A E T B AR SRR AL e B A B 19 A Tl AR W Ak G W, A 43 5 % € T olivimine (1), hohenackeridine (2),
14-0-methyldelphinifoline (3) ,N-Jji 2 232 46 %= (4) ,leucostine (5) ,tuguaconitine (6) ,acetylbrowniine (7) , browniine (8) ,16-%
FH 3 22 4 [&] R (16-demethyldelsoline ,9) , demethylenedelcoine (10) ,14-dehydrobrowniine (11) , {5 ( septentriodine, 12) , 3 48
[ R ( delsoline, 13 ), 2 48 = ( delphatine, 14 ) , 4= Ji #§ ( lycoctonine, 15), i K 3 ¥ X B ( delcosine, 16 ) , B 3 4= JF 7
( methyllycaconitine ,17) , {23 F E} H ( delavaine A ,18) , {47 FLEl Z (delavaine B,19) , &€ AL 5% 1 ~5 HE R MiZ)g Y i
SRR ARG 6 ~ 12 N Nz T B R
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Separation and Identification of Diterpenoid Alkaloids from Delphinium grandiflorum

NAN Ze-dong” , REN Hua-zhong, LI Xi-an, CHEN Yu-xi, XU Jiao, ZHOU Li-jiang
(Leshan Vocational & Technical College, Leshan 614000, China)

[ Abstract | Objective: To further investigate the effective components of Delphinium grandiflorum , enrich
the natural resource database of diterpenoid alkaloids, and provide more abundant chemical component resources.
Method ;: The constituents were isolated by column chromatography of silica gel, MCI gel, ODS and Sephadex LH-
20, and their structures were determined on the basis of MS, NMR spectroscopic analysis ('H,”C-NMR, MS),
physicochemical properties and comparison with literature data. Result: Nineteen diterpenoid alkaloids compounds
were isolated from the 95% ethanol extract of the whole herbs of D. grandiflorum. Their structures were identified
as olivimine (1), hohenackeridine (2), 14-O-methyldelphinifoline (3), N-deethyldelphatine (4), leucostine
(5), tuguaconitine (6) , acetylbrowniine (7), browniine (8), 16-demethyldelsoline (9), demethylenedelcoine
(10), 14-dehydrobrowniine (11), septentriodine (12), delsoline (13 ), delphatine (14), lycoctonine (15),
delcosine (16), methyllycaconitine (17), delavaine A (18) and delavaine B (19). Conclusion; Compounds 1-
5 were isolated from this genus for the first time, and compounds 6-12 were obtained from this species for the first
time.

[ Key words|  Delphinium grandiflorum; diterpenoid alkaloids; chemical constituents; structure elucidation
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REVUMAL, BA R ORI R U0 HER
WS R BEAE D BN A X R AR
Delphinium t85 ) 0 5% 3 B13% J& A ¥ 3= 2 AL 52 Lol
TS L %A A Y B U R B R B
T DL R B0 S8 S AR Sk T % BT A
XA AR O T 2 B R A
Yy o B, W s AR MR AL B Y IR, O B ol
Jo B2 A )T R i o A R A S W, O R R
8 T 25 B U, A S X Ll P b i R A e
95% LS WU AT 18 R Ry AL Ly SR
FENR B EE T 19 A ik AW iE AL 5, o3 il
Y€ N olivimine (1), hohenackeridine (2), 14-0-
methyldelphinifoline (3), N-Ji £ & 32 4 &= (4),
leucostine ( 5), tuguaconitine ( 6 ), acetylbrowniine
(7), browniine (8), 16-2 I Jt 3% 48 [§ 2 (9),
demethylenedelcoine (10 ),
(11) G E (12) R AR R (13) , R4E 5 (14) , 4
i B (1S ), Al "R T (16) , F LA i B (17 ), 7
PLFCEPH (18) ,FEFIPLEN 2 (19) . H b G591 ~
S5HEWMNIZEAY h o EaE L ka 6 ~12
B IR IZARY) oy B A5
1 #F#

Mecury-300 72 5 B4 245 {3 ( 35 6 Varian 2
A1) AMA00 T i % B 4R A (78 Bruker
A) 5 6320 Y Ton Trap LC-MS %73 B 57 38 4% ( 36 [+
Agilent 23] ) , Kofler B {3 & s A (b 505 42 3 B
AL, B JE R KE) , Autopol TV B [ 3y i %
BEEA s AE % Ak JiE (200 ~ 300 H ) K = (3 i
e GF5y (FF By W VEAL T ) 5 4 635 BiF J LH-20 %
TN L7 SR W BE I ( Sephadex LH-20, % B Amersham
Biosciences /A H] ) ; MCI gel (CHP20P, 75 ~150 pm,
H 7% Mitsubishi Chemical Industries Ltd. /> @] ) 3 ODS
(&R Merck 22 7)) 3 #2 B 70 &g KR (o0 B i, K
A A RA ) .

AR A B T I VS A R T, 48 2 M R A i
Pl b R TR EE N B RAHEY R E
Delphinium grandiflorum [ 4= ¥ (5 A 4% 5 No.
20050901DG) , f7 i T =2 M K 2= A Pl = 0 52 i
2 REBS5SE

WA AR 25 6.5 kg, MR 95% £ 8
70 LM 4 W, BIR T d, 7 TR 2 U 280 v
HAHIRE 750 g RE DT 1S L Z&mKh , R5
WS A ik =& WP ke B Mg VIE T BEAE
B3 IR, ZE IV 4 MK I A A Tl R S ) 200 g, =

.72 .

14-dehydrobrowniine

ey 37 g, LR LR 58 g, 1B T EEH#E 73 270 g;
=G S BB 43 FH R B AR A B R 1k AR A6 20 g, Bk
PR 15 g,

B PE AL (15 g) , 4k I AE (200 ~ 300 H,
200 g) A 43 B, — A H BE-H B (50:1,20¢ 1,
10:1,6:1,2:1,1:1) BREEVEML, 155 4 05 FA ~
FD, FB 2k (200 ~300 H ,50 g) B35 35, A
TH - = S0 - F 2 (50:50:1,30:30:1,20:20: 1,
10:10:1,5:5: 1) BREEVEBEAS 2] 5 94 FB-1 ~ FB-
5, FB-1 % Sephedex LH-20 4l fk 15 %] {k & ¥ 6
(15 mg);FB-3 2 MCI a3y B8 8k &Y 1
(10 mg) Fifb &9 13 (12 mg); FB2 & ODS J
Sephedex LH-20 {4 /3 2515 8| {L-5 49 2 (8 mg) ;FC
ZSRE AT (200 ~300 H ,100 g) {835 4 B, A7 1 ik - =
S be-FEE(50:50:1,30:30:1,10:10:1,5:5:1)
BREEVENLAS 2] 4 4S5 FC-1 ~FC4, FC3 &K
fEE,ODS, Sephedex LH-20 45 4,31% /3 2515 F) 4L &5 9
7 (12 mg) ,15 (14 mg) ,16 (16 mg) , FC-4 %4 ODS
Ph J Sephedex LH-20 4 3% 73 &5 15 2 fk & 4 8
(13 mg) ,14 (12 mg),

1IE T EEER AL (270 g) , 28 ik e 43 (200 ~ 300 H
1.7 kg) 3% 5588, =AW be-H Bz (50:1,20:1,
10:1,6:1, 2:1) BEEEVEML, /53 5 M 4 D1 ~
D5, DI 24 A 435 (200 ~ 300 H,70 g) 414 53
B A k- — S L -F BE (50 :50: 1, 30:30¢: 1,
10:10:1,5:5: 1) B BEVR AT 2] 3 43 40, D1-1 ~
D1-3, DI-1 £ Sephedex LH-20 ZfifkJ5 , 15 24k &4
12 (5 mg) ; D1-2 Z ] 5 ¥ )2 635 (- = 1
i-HEE 60 6:1) 138G 17 (8 mg) AL &
Y 18,19 (15 mg); D2 £ & g A (200 ~ 300 H,
50 g) (s B, A I k- = S be-H BE(50:50: 1,
30:30:1,10:10:1,5:5: 1) B BEVEIAT 2] 4 D047,
D2-1 ~ D24, D2-2 £ kf g UL S Sephedex LH-20 {4
B EAEY 3 (10 mg) ,9 (15 mg) ;D24 £
EE VL e Sephedex LH-20 €53 43 215 24k & 9 11
(12 mg) ;D3 28 kE e A1 535 (200 ~ 300 H,30 g) 4
AR, AW b - EE(50:1,30:1,10:1,5: 1) 8
JEVE A3 4 A4, D3-1 ~ D34, D3-1 2 ODS LU
K. Sephedex LH-20 & 3% 4 5 15 2| £ & ¥ 10
(8 mg) ;D32 & MCI LA M Sephedex LH-20 % i 43
B Efs® S (6 mg), D33 & ODS LA K
Sephedex LH-20 (A3 53 213 24k &9 4 (15 mg) .
3 HHMETE
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£k B A3 5 A 2166 (TLC s BEAE 24P LT 254 nm
5 H 365 nm TR EL, o WEI 5% B R L BE W,
3% = EACER <1 W B AR B B VA W R R i
i) ;[ @]20 D +7.7 (¢ 0.1,CHCL) ; ESI-MS m/z
452 [M + H]", 4+ R & C,, Hy, NO,;'H-NMR
(400 MHz, CD,COCD, ) &,:7.15 (1H, s, H-19),
3.58 (1H,t,J =4.8 Hz, H-14),3.44 (1H,s, H-
16),3.75 (1H,s,H-6) ,3.08,3.25,3.27,3.32,3.38
(each 3H, s, 5 x OCH,); "C-NMR (100 MHz,
CD,COCD,) W3k 1, EAR%EE 5 SCmk[4] HieiEny
olivimine % # — 2,

®1 &EW1-~8 K C-NMR H#7

Table 1 "C-NMR spectroscopicdata of compounds 1-8

g 1 2" 3 4> sh 6 7 8h
1 82.6 77.3 73.1 83.8 83.8 77.4 83.9 84.8
2 21.9 31.6 28.9 26.5 26.1 31.1 28.1 25.3
3 25.3 58.3 28.2 32.6 32.6 58.1 31.0 32.3
4 50.9 58.4 38.2 37.7 38.7 582 38.6 38.6
5 44.3 48.7 50.7 42.5 41.5 48.2 43.2 46.0
6 92.9 89.8 81.3 88.4 219.0 89.9 90.2 90.]1
7 87.1 89.0 88.5 86.7 84.7 89.0 88.7 89.0
8 77.7 82.6 79.0 78.2 75.3 8.1 76.3 76.3
9 38.9 52.8 44.9 49.5 45.7 42.8 51.5 50.1
10 43.7 39.6 44.1 38.3 45.3 42.2 37.2 45.1
11 48.3 54.4 49.9 50.5 44.5 53.4 48.4 48.2
12 31.0 27.8 31.0 29.0 28.8 30.3 28.7 28.1
13 43.0 46.8 36.9 44.2 37.7 37.4 45.6 36.4
14 85.1 214.0 85.4 83.5 83.5 83.8 82.0 75.1
15 34.2 39.4 36.4 33.5 33.9 32.9 37.9 33.2
16 83.7 86.6 83.9 81.9 81.9 82.4 82.2 82.2
17 65.3 67.7 66.8 64.3 63.3 66.6 64.7 64.8
18 75.3 79.0 78.0 76.8 77.4 71.8
19 164.1 54.2 58.4 52.0 52.8 53.8 52.7 52.7
21 50.3  50.8 50.6 49.5 51.2 51.2
22 14.1 13.8 14.9 13.5 14.0 14.1
1-OCH, 55.8 55.8  56.0 56.2 56.0
6-OCH; 58.2 58.9 56.5 58.3 57.2 57.4
14-0CH, 57.2 57.2 57.9 57.8 57.3

16-OCH; 56.0 56.1 55.8 56.3 56.4 559 55.7 56.5

18-OCH, 58.9 59.2 59.8 59.1 58.9 58.7
COCH, 171.8
COCH, 21.5

T SR P A 5 AR AR e b A ) AR
RIAT SRR A i

a2 Jof R AR, 1S R 224 ~ 225 °C;
UV,,, T ICHEBE , AL a0 B0 AR 20 05 [ 2] 20 D +
10.4 (¢ 0.1, CHCL) ; ESI-MS m/z 422 [M +H] ",
¥ =&k €, H, NO,;'H-NMR (300 MHz, CDCL, )
8,:4.04 (1H, brs, H-1), 2.27 (1H, m, H-2a),
1.26 (1H,m,H-2b),3.12 (1H,dd,J=7.0,5.5 Hz,
H-3),1.44 (1H,br s,H-5),4.41 (1H,s, H-6),
2.84 (1H,br d,J =8.0 Hz,H-9),2.18 (1H,m, H-
10),1.90 (1H,dd,J =14.0,5.0 Hz, H-12a) ,2. 34
(IH, m, H-12b),2.44 (1H,br d,J =6.5 Hz, H-
13),2.70 (1H,dd,J =16.0,7.5 Hz,H-15a), 1.30
(1H,dd,J=16.0, 9.0 Hz,H-15b) ,3.61 (1H,t,/ =
7.5 Hz, H-16),3.15 (1H,d,J =3.0 Hz, H-17),
1.09 (1H,t,J =7.0 Hz, H21), 3.34,3.41 (each
3H,s,2 x OCH,) ; "C-NMR (75 MHz,CDCL,) I,
1, FiR%cds 5 CHk[5 ] 48 Y hohenackeridine %X
P —=

a3 T EER AR, I 8202 ~204 C
UV, F TCHEBE, A 5 B F) BAF L85 [ 2 ]20 D +
7.8 (¢ 0.1, CHCl,) ;ESI-MS m/z 454 [M +H] " 4%
+ & % C, H, NO,;'H-NMR ( 300 MHz,
CD,COCD,) §,:1.05 (3H,t,J =6.9 Hz, H-22),
3.69 (1H,t,J =4.6 Hz, H-14b),3.31,3.30,3.29
(each 3H, s, 3 x OCH,); "C-NMR (75 MHz,
CD,COCD,) W.3& 1, bEiR%Hi 5 Cok[6] B m
14-0-methyldelphinifoline %§ 4 — 3% .

a4 TEMPIRY UV, T IO BE, k5
BRI BAEO ;[ «]20 D +5.2 (¢ 0.1,CHCL,);
ESI-MS m/z 454 [M +H] ",/ F= C,,H,,NO,; H-
NMR (400 MHz, CDClL,) §,:2.63 (1H,d, J=
6.0 Hz,H-5),3.20 (1H,d,J=6.0 Hz,H-1),3.54
(1H,d,J =9.0 Hz,H-18a),3.60 (1H,d,J =9.0
Hz,H-18b),3.65 (1H,t,J =4.5 Hz, H-14),3.70
(IH, m, H-16),4.20 (1H,d,J =6.0 Hz, H-6),
3.32,3.36,3.40,3.46 (each 3H,s,4 x OCH,) ; "C-
NMR (100 MHz, CDCl,) W3k 1, F3R %48 5 SOk
[ 71343 i N-deethyldelphatine %4 — 3% ,

EW S REOHPRY) ; UV, T ICIEBE, il
AR K B G, [a]20 D +17.8 (¢ 0.1,
CHCL, ) ; ESI-MS m/z 466 [ M + H]', 4 F =X
C,;H,NO,;'H-NMR (400 MHz, CDCL,) §,: 3.10
(1H,d,J=6.3 Hz,H-1),1.51 (1H,m,H-3b), 1.71
(H,m,H-3a),2.06 (1H,s,H-5),1.92 (1H,m, H-

<73 .
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9),1.90 (1H,m,H-10),1.84 (1H,m,H-12a),2.20
(1H, m,H-12b),2.30 (1H,m,H-13),2.74 (2H,
m, H-15),3.18 (1H,s,H-16),3.31 (1H,s,H-17),
3.20 (1H,d, J=9.3 Hz,H-18a),3.01 (1H,d,J =
9.3 Hz,H-18b) ,2.74 (2H,m ,H-21), 1.01 (1H, t,
J=6.9 Hz,H-22),3.30, 3.30,3.31,3.26 (each 3H,
s,4 x OCH,) ;"C-NMR (100 MHz, CDCL,) W3 1, F
REE 5 SCHk [ 8 1HiRAE (1 leucostine HE—H(

EW 6  HE R, I A 198 ~ 199 C
UV,;, T JCHEBE , AL S0 B0 AR 20 5 5 [« ]20 D +
16.4 (¢ 0.1, CHCL,) ; ESI-MS m/z 438 [M +H] ",
2 F & R C,,H,NO, ;' H-NMR (300 MHz, CDCI, )
8,:3.19 (1H,br d,J =8.4 Hz, H-1),3.05 (2H,m,
H-3),1.35 (1H,d,J=7.0 Hz,H-5) ,4.34 (1H,s,
H-6),2.37 (1H,m,H-13),3.58 (1H,dd, J=8.4,
4.0 Hz,H-14) ,2.85 (1H,m,H-16),3.89 (1H,s, H-
17),3.00 (2H,m,H-21), 0.98 (1H,t,J =7.2 Hz,
H-22),3.26,3.31,3.32 (each 3H,s,3 x OCH, ) ;
PC-NMR (75 MHz,CDCl,) W3 1, 3848 5 30k
[9-10 ] iz i& 1Y tuguaconitine (45— 2,

&YW T MR s UV, T JOHE 5, ik 5
B BB [«]20 D +12.4 (¢ 0.1,CHCL,) ;
ESI-MS m/z 510 [M + H] ", 4> F & H C,, H,, NO,;
'"H-NMR (300 MHz, CDCl,) §,:4.72 (1H,t,J=
4.8 Hz, H-14),3.92 (1H, s, H6), 3.37,3.34,
3.32,3.29 (each 3H,s,4 x OCH,),2.05 (3H,s,
COCH,),1.04 (3H,t,J =7.2 Hz,H22); "C-NMR
(75 MHz,CDCI,) L& 1, iR %l 530k 11 ] 4
i 1Y acetylbrowniine {4 — 3,

G 8 HETEIEH AR UV, N JoHE 5, il
Ear iR F B AF L f5; [a]20 D +24.5 (¢ 0.1,
CHCL,) ; ESI-MS m/z 468 [M + H]"', 24+ H
C,sH, NO,;'H-NMR (300 MHz, CDCL,) &,:1.05
(3H,t,J =6.8 Hz, H-22),3.31,3.32,3.35,3.37
(each 3H,s,4 x OCH,) ; "C-NMR (75 MHz, CDCI,)
WER T, EREdE S CHR 012 ] B /Y browniine %{
i —2,

a9 HETEH AR ; UV, T ICHEHE, il
e el H AL A5 [a]20 D +10.1 (¢ 0.1,
CHCL, ) ;ESI-MS m/z 468 [M + H] ", /4 F X h C,,
H,,NO,;'H-NMR (300 MHz,CDCI,) §,:3.69 (1H,
brs,H-1),1.80 (1H,s,H-5),3.98 (1H,s,H-6),
3.62 (1H,t,J =4.6 Hz,H-14),3.60 (1H, m, H-

.74 .

16),2.55 (2H, m,H-19),1.01 (3H,t,J =7.2 Hz,
H-22),3.37,3.33,3.29 (each 3H,s,3 x OCH,);
PC-NMR (75 MHz,CDCLy) W3 2, b #R %4 5 ik
[13 14l i& 1Y 16-demethyldelsoline %5 % — 3

x2 &9 ~11,13 ~16 f3C-NMR #iE
Table 2 "C-NMR spectroscopicdata of compounds 9-11,13-16

7 9" 10”11 13 14Y  15» 16"
1 73.1 83.9 83.4 72.9 84.7 84.3 72.3
2 28.2  25.4 26.4 27.4 27.2 262 29.0
3 30.2 315 32,8 29.5 33.0 31.7 27.1
4 38.1 38.1 38.7 37.7 38.7 38.6 37.6
5 46.1 53.9 46.9 452 44.0 49.8 45.2
6 91.3  80.2 90.8 90.6 91.6 90.8 89.9
7 88.8 87.0 88.9 88.0 89.1 88.5 88.7
8 78.5 77.8 833 78.7 71.9 77.5 178.0
9 45.0  43.4 55.1 43.5 51.2 43.3 45.3
10 43.0  45.3  44.5 44.1 38.9 46.3 43.5
11 49.9  47.8 49.4 49.5 49.6 49.0 49.2
12 30.4  28.5 30.3 30.7 28.9 28.8 28.8
13 43.5 37.1 51.0 37.9 46.9 38.2 39.2
14 85.6 83.7 213.5 84.7 84.8 84.0 75.3
15 38.1 355 32.8 33.7 347 33.7 33.8
16 73.6 82.0 83.4 83.1 839 82.7 822
17 66.5 65.3 66.9 66.2 65.1 64.8 66.8
18 77.9 77.8 78.7 77.5 18.7 68.0 71.5
19 57.7 57.2 531 57.5 53.6 52.7 57.2
21 50.6 51.2  51.2 50.5 51.3 51.1 50.1
22 13.7 142 14.2 13.5 14.0 14.1 13.6
1-OCH, 55.9  57.3 55.6  55.7
6-0CH, 57.5 58.3  57.4 57.2 57.9 57.3
14-0CH;  55.6  57.9 57.9  57.7 57.8
16-0CH, 56.4 57.8 56.1 55.8 56.2 56.3
18-0CH;  58.9 59.6 58.9 59.3 58.9 59.0

EW 10 BEIEL KA ; UV, T O,

LA R AR AL [2]20 D +9.6 (¢ 0.1,
CHCL,) ; ESI-MS m/z 468 [M + H]*, /% 7 K
C,;H, NO,;'H-NMR (300 MHz, CDCl,) §,:0.90
(3H,t,] =6.6 Hz, H-22),2.56 (2H, m, H-21),
3.26,3.20,3.10,3.10 (each 3H,s,4 x OCH,) ,4. 19
(1H,d,J =4.5 Hz,H-14),5.38 (1H,s,H-6);"C-
NMR (75 MHz, CDCl,) WL 3% 2, b iR ¥ 5 SOk
[12 ]#RiE 1Y demethylenedelcoine {4 — 3% .
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a1l AT EEHKR; UV, T KB, C,,H,,NO,;'H-NMR (300 MHz, CD,COCD,) §,:

ik s A R BAFLL A [«]20 D +6.8 (¢ 0.1,
CHCl,) ; ESI-MS m/z 466 [M + H]", %+ =X K
C,sH,NO,;'H-NMR (400 MHz, CD,COCD,) §,:
1.04 (3H,t,J =7.2 Hz,H-22),2.58 (2H, m, H-
21),3.45,3.38,3.31,3.24 (each 3H,s,4 x OCH,) ;
“C-NMR (100 MHz,CD,COCD,) L3 2, | %k
5 k[ 14 1 Hti8 /) 14-dehydrobrowniine {4 — %X .

e 12 AETEEHKR; UV, T A RS,
UV, A #RZE, Ak 20 81 0 WAG 20645 [ o] 20
D+23.7 (¢ 0.1, CHCL) ; ESI-MS m/z 723 [ M +
Na]*, 57~ C,,H,N,0,,;' H-NMR (300 MHz,
CDCl,) 8,:0.85 (3H,t,/ =7.3 Hz, H-22),3.24,
3.28,3.35,3.37 (each 3H,s,4 x OCH, ) ,3.42(3H,
s,COOCH,),7.12 (1H,t,J =7.3 Hz,H-5"),7.56
(1H,brd,J =7.3 Hz,H-3"),7.97 (1H,br d,J =
8.1 Hz,H-6"),8.68 (1H,t,/=8.4 Hz,H4") ,11.17
(1H,br s, NH-CO) ; "C-NMR (75 MHz,CDCL,)§,:
84.0 (C-1),26.1(C-2),31.6 (C-3),37.6 (C-4),
43.3 (C-5),91.1 (C-6),88.7 (C-7),77.6 (C-8),
50.4 (C9),38.1 (C-10),49.1 (C-11),28.7 (C-
12),46.2 (C-13),83.9 (C-14),33.9 (C-15), 82.7
(C-16), 64.6 (C-17),69.9 (C-18), 52.4 (C-19),
51.0 (C-21), 14.1 (C-22), 55.9 (1-OCH;), 57.9
(6-OCH, ), 58.1 (14-OCH,), 54.4 (16-OCH,),
114.7 (C-1'),141.7 (C-2"),120.8 (C-3"),135.2
(C4'),122.8 (C-5"),130.5 (C-6"),168.3 (C-
7'),170.6 (C-1"),28.9 (C-2"),32.7 (C-3"),
173.3 (C-4"), 51.9 (COOCH,), I iR¥dE 5 ik
[15 1 it & 1Y septentriodine £ 45— 2 .

a3 AR Y ; UV, T JCHEBE, i1k
B WAFLL ;[ «]20 D +9.4 (¢ 0.1,CHCL,) ;
ESI-MS m/z 468 [M + H]" , 4> ¥ C,H,, NO,; H-
NMR (300 MHz,CDCL,) §,:3.71 (1H, br s,H-1),
1.83 (1H,m,H-3),3.96 (1H, s,H-6),3.64 (1H,
t,/] =4.5 Hz,H-14),3.30 (1H,t,J =8.3 Hz, H-
16),2.84 (1H,d,J=1.8 Hz,H-17),2.74 (2H, m,
H-20),1.04 (1H,t,/=6.9 Hz,H-22),3.31,3.34,
3.36,3.39 (each 3H, s, 4 x OCH,); "C-NMR
(75 MHz,CDCl,) W 5% 2, iR %cdls 5 SCmk [ 16 ] )
iE [ delsoline (& — %,

G 14 HETIER K AR UV, T JCkE 5,
WAL S A ) B AF A A [« ]20 D +18.5 (¢ 0.1,
CHCL,) ; ESI-MS m/z 482 [M + H]", 4+ X K

0.96 (3H,t,J =6.9 Hz,H-22),2.66 (2H, m, H-
20),3.40,3.25,3.25,3.20,3. 18 (each 3H,s,5 x
OCH,),3.51 (1H,t,J =4.8 Hz, H-14b) ; "C-NMR
(75 MHz, CD,COCD,) WL 2, b & %4k 5 3Tk
[17 J4RIE Y delphatine %4 — 2,

EW15 HETEEHKR; UV, T3,
AL SRR AT AL [«]20 D +11.2 (¢ 0.1,
CHCL,) ; ESI-MS m/z 468 [M + H]", /% R K
C,sH, NO,;'H-NMR (300 MHz, CDCL,) §,: 4.13
(1H,s,6-H),3.60 (1H,t,/ =5.0 Hz,H-14) , 3.41,
3.34,3.25,3.21 (each 3H,s,4 x OCH,) ,2.94 (1H,
m,H-1),2.15 (1H,m,H-2b),2.08 (1H,m,H-2a),
1.90 (1H,m,H-10),1.69 (1H,s ,H-5),1.04 (3H,
t,/ =7.0 Hz,H-22) ;"C-NMR (75 MHz,CDCI,) i,
2, bBIRECHE 5 SCHR [ 18 ] iR 38 A9 lycoctonine % 7
—H,

&Y 16 JosE FR AR, 15 5 204 ~205 °C
UV, T ICHE B, AL S0 #1 i 0) BAG AL 55 [ 2 ]20 D +
6.8 (¢ 0.1, CHCl,) ;ESI-MS m/z 454 [M +H] " 4%
T F C,,H,NO,;'"H-NMR (300 MHz,CDCL,) §,:
3.65 (1H,br s, H-1),1.62 (1H, m, H2a), 1.49
(1H,m,H-2b),1.65 (1H,m,H-3a),1.98 (1H,m,
H-3b),1.88 (1H,s,H-5),4.01 (1H, s,H-6),3.25
(1H,m,H-16),2.82 (1H,brs,H-17),3.25 (1H,d,
J=9.0 Hz, H-18a),2.99 (1H,d,J =9.0 Hz, H-
18b),2.45 (2H,s, H-19),2.90 (2H, m, H21),
1.04 (3H,t,J =7.2 Hz, H22),3.37,3.36,3.33
(each 3H,s, 3 x OCH,) ; "C-NMR (75 MHz,CDCl,)
W22, FiRBdE S SCHR[ 19 JHiE A delcosine £l
—H,

a1 AETEEH R UV, T A RS,
UV, A SRDEG, LAk 6 81 i ) AR L0 85 [ o] 20
D+2.5 (¢ 0.1, CHCL ) ; ESI-MS m/z 705 [ M +
Nal*,Z» ¥ H C,, H,,N,0,,;' H-NMR (300 MHz,
CDCl,) 8,:1.04 (3H, t,J] =6.9 Hz, H-22) ,3.23,
3.31,3.31,3.37 (each3H,s,4 x OCH,) ,4. 15 (1H,
s,H-6),3.98 (1H,d,J=6.9 Hz,H-14) ,7.24 (1H,
brd,J =8.1 Hz,H-3'),7.50 (1H,dd,J =7.5,
7.8 Hz,H-5"),7.69 (1H,dd,J =7.5,8.1 Hz, H-
4'),8.03 (1H,br d,J =7.8 Hz,H-6"),1.41 (3H,
d,J=6.0 Hz,H-5") ; "C-NMR (75 MHz,CDCl,) §,:
83.9 (C-1),26.0 (C-2),32.1 (C-3),37.7 (C4),
43.2 (C-5),90.8 (C-6),88.5 (C-7),77.4 (C-8),

<75 .
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50.3 (C-9),38.0 (C-10),49.9 (C-11),28.7 (C-
12), 46.1 (C-13),83.9 (C-14),33.6 (C-15),82.5
(C-16), 64.5 (C-17), 69.5 (C-18), 52.3 (C-
19), 50.8 (C21), 14.1 (C22), 55.7 (1-OCH,) ,
57.8 (6-OCH, ), 58.1 ( 14-OCH, ), 56.3 ( 16-
OCH,), 127.1 (C-1"),133.1 (C=2'),129.4 (C-
3'),133.6 (C4'), 131.0 (C-5"),130.0 (C-6"),
164.1 (C-7'),179.8 (C-1") ,37.0 (C-2"),35.3 (C-
37),175.8 (C4"),16.4 (C-5"), I RERE 5 SCHik
[20 ] iz & 1Y) methyllycaconitine % — 3% .

& 18 HETELHAR; UV, T A EE,
UV, FA SR, WAk 5 81 i 57 BAF 2L 45 [« ] 20
D+36.2 (¢ 0.1, CHCL,) ; ESI-MS m/z 705 [ M +
Na] ", %+ 7= F C,, H,N,0,,;' H-NMR (400 MHz,
CDCl,) 6,:1.07 (3H,t,J =7.2 Hz, H22),1.31
(3H,d,J =6.5 Hz, H-5"),3.27,3.35,3.40,3.42
(each 3H,s,4 x OCH,),3.71 (3H,s, COOCH,),
7.10 (1H,br d,J =7.4 Hz,H-3"),7.56 (1H,dd,
J=8.4,8.0 Hz,H-5"),7.97 (1H,dd,J =8.0,7.4
Hz,H-4'),8.72 (1H,br d,J =8.4 Hz,H-6") ,11.17
(1H,br s, NH-CO) ; "C-NMR (100 MHz, CDCI,)§, :
83.8 (C-1),26.1 (C-2),32.2 (C-3),37.6 (C-4),
43.2 (C-5),91.0 (C-6),88.4 (C-7),77.4 (C-8),
50.6 (C-9),38.2 (C-10),49.6 (C-11),28.7 (C-
12), 46.1 (C-13),83.7 (C-14),33.9 (C-15) ,82.5
(C-16), 64.5 (C-17), 69.5 (C-18), 52.3 (C-
19),51.1 (C21), 13.9 (C22), 55.8 (1-OCH,) ,
57.9 (6-OCH,), 58.1 (14-OCH,), 56.3 (16-
OCH,), 114.8 (C-1"), 142.0 (C-=2"), 120.7 (C-
3'),134.8 (C4'), 122.6 (C-5"), 130.3 (C-6"),
168.1 (C-7"), 172.5 (C-1"), 39.1 (C-2"), 39.1
(C3"), 174.1 (C4")y, 17.9 (C-5"), 51.7
(COOCH,) , I #%#s 5 SCHk[21 ] #iB 1Y delavaine
A s —2

EW19 HETEEHKR; UV, TS,
UV, FA R, WAk 5 #1l 50 BAF L0 85 [« ] 20
D+36.2 (¢ 0.1, CHCL,) ; ESI-MS m/z 705 [ M +
Na]*, ¥k C,,H,N,0,,;' H-NMR (400 MHz,
CDCl,) 6,:1.07 (3H,t,J =7.3 Hz, H22),1.28
(3H,d, J =6.5 Hz, H-5"), 3.27, 3.35, 3.40,
3.42 (each 3H, s, 4 x OCH,), 3.71 (3H, s,
COOCH,), 7.10 (1H,br d,J =7.4 Hz,H-3"),7.56
(1H,dd,J =8.4,8.0 Hz,H-5"),7.97 (1H,dd, J =
8.0,7.4 Hz,H4'),8.72 (1H,br d,J = 8.4 Hz, H-

- 76 -

6'),11.17 (1H,br s,NH-CO) ; "C-NMR (100 MHz,
CDCl,) &.:83.8 (C-1),26.1 (C-2), 32.2 (C-3),
37.6 (C-4),43.2 (C-5),91.0 (C-6),88.4 (C-7),

77.4 (C-8),50.6 (C-9),38.2 (C-10),49.6 (C-

11), 28.7 (C-12), 46.1 (C-13),83.7 (C-14),

33.9 (C-15),82.5 (C-16), 64.5 (C-17), 69.5 (C-

18), 52.3 (C-19), 51.1 (C-=21), 13.9 (C-22),

55.8 (1-OCH,) ,57.9 (6-OCH,) ,58.1 (14-OCH,),

56.3 (16-OCH, ), 114.7 (C-1"),141.7 (C-2"),

120.8 (C-3"), 134.9 (C4'), 122.6 (C-5"),130.3

(C-6"),168.1 (C-7"),169.9 (C-1"),41.3 (C-=2"),

36.0 (C-3"),176.0 (C-4"),17.0 (C-5"),51.8

(COOCH,) . IR%HE S SCHk[ 21 ] 4RIA 1Y delavaine

B B4 — 3,

AV 58 2 IR A A A W e Ak

G B A R TR T R Y R b 250

B3 1) B BH AR ) Ak 2 43 SIS 2 ROR 24 O i itk &

Wy B U, 0 3R R AR B IR A R DA B 25 BAR

A I SR 9 B A — 2 B BTk .
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