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IE 7 Delphinium grandi§orum L) {0 Z BRI S BTG Coo “HE M, B2
B 5E (delgrandine, DI ZBER &A= (acelyldeigrandine, 2), 3R 4547 (IR, H f1 3C NMR,

=

Homonuelear *H COSY, #C-1H COSY, *H-H NOESY #1 MS)# % T EMWEH. 2405
Coo ZRELEDIT, 1 12 L ERILE BRI EL MM, HERK R, 3 A MR,

KRR, BAE S W LA AL, CREARE, —RBRLF.

MBRAEL Delphinium grandificrum L) R ZBERIR Y R % 438 F Cp —#5 %Y
B AR SCALH US55 9 WA BB TG 53 123k 25 (hetisine) UG T HE A 7BA. Syl R R
A5 (delgrandine, 1) ZBE R 275 € (acetyldelgrandine, 2). 24y I, XA KR =W
RIS EMM Co ZHEAEMBY, BA SERARELHBR L H 19 REARENLAY. W
FERAB T 24— E BN R, TR,

#4675 5% (delgrandine, 1) HE 2% £, m. p. 300—-302°C, [a]% —130.2° (¢ 0.315,
CHOlLy), 4% BI-MS 4 m/z T40[M—11%, &0 EMITRE *H 51 °C NMR %354 4
B FRHA O HgNO; s,

14 IR BRAE 3 (3460cm1) ¥ 3t (1750, 1740, 1720cem™2) J 3 H (1600, 1585,
1500, 1450em™), *"H NMR (3¢ 1) BRF C—CH,(81.11ppm), N—CH,(582.67ppm), =

A OAc(51.88,2.02, 2.11ppm)>O:OHg(85.05, 4.90 ppm), —AMRERE % (59.00 ppm) K

WA FEBRNFEAOT—8ppm), EAREBEAF —AWARIMZR(533.50ppm) . #,

1 5> FRAEIF N CaoHaeO(NCH,) (OH)(OAcx3)(OBzx2), HAMAH N 21, Hik, 1

BRBT Co ZHAR. MIBAMHE, 457 HR (O0HooO) P A TTREMRIF, B IHE T

. E45 R CRENEBERN Co ZWAYR R LA, MEIRIL (vakognavine) Fil 15~

ZBFE IR (15-acetylvakognavine) ™, 2 143 F o 19 RSk, (i 1 5 vakognavine

B BC NMR {58 (£2), BR1IAHEFRT L ENEGR™, WH 19 frEmE 18
16914 6 }} 25 RUCHE]. ** REHMIERAY 87 BRI HIR 4, AEILFERKLIE,
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I NMR 45 8 4T & B RS 5 @>0=0H2(a4. 90, B.05 ppm )l O—OH,(81.11 ppm),

BV 4R R T 16 AiF 48 A, HASERNAEN R R #EE, |1 H NMR,
1H-H COSY, ¥C-'H COSY #l *H-*H NOESY # Wit F.1 i *H NMR 5 BiR i — 4 ABR
28 52.20, 2.88ppm (4% 1H, d, Ja=19H2)NHBFHEA 16-H, HEhER TE H-
TH OOSY %11 45 H TR AL RSLAHI £ 4555, A *H-"H NOESY 1 B/R TXW AR F5W
A 1T-H th 2 —/4-%5 NOE 3, T H 73 050 e 0 18 4 % $(J =19 Hz) 5 [ 4% % (paniou-
latine) ™ B4~ 15-H (Jap=20Hz) B2, B, EMEES—H, 18 16 SRHEAFE
BARE.

B h 1 a8 SR (OH, OAc il OBz) A P i MBARES, XMHERT b, 6,
9,12, 14 Y% 20 fi kA EREA N T, MEMTREENCEREZEL 2,3, 7, 11
13 ik, Hep, SFHME—RRRENAE T fL, B 1R ZEAY 2 8 'H NMR #, B8
5 7T8-H 3575 83.82 1 6 4.90 ppm 4 BIR — Tk (Wyo=10Hz), X 5H TR D
FUM 78-H 5 68-H KW & ML 90° WMWY &; FBd4 3 T 'H-"H NOESY
B%#%, BT 78-H(53.82ppm) 5 156-H(52.20 ppm) & Ta—OH (53.50 ppm) 55 15a-H
(52.88 ppm ) 5 HILL FEBE A, BT B/RFH K NOE 5.

WM FEE, 1 AABEARE DA =ZE A F L, B 18-0A0,20-0Bz #l 38-0Ac;
F£ 'H NMR # 1a-H(86.00 ppm )i 3¢-H(35.15ppm ) ¥ B R &g, (J=3.5Hz), x—
W55 A 3FBFBLUBARER I (18-0A0, 20-0Bz) fl§EL I (sadosine ) (38—
OH, 20-0Bz) % B 7 la-H(d, J=3.2Hz)#l 3a-H(d, J =3.0 Hz) i {8 41 54 24; *H-
1H NOESY iR 52 %£W, HTF 48-0Hs(51.11ppm), 18-0Ac(82.02ppm), 38-OAc
(51.88 ppm ) Fl 28-H(36.05ppm ) 140 F Rl —HR 1, Z I BE RS W3, BT B2 E A
EHA. WA 87.69ppm(20-0Bz) i F S5 1a-H(36.00 ppm) gy TEAIAR ], BE B3 B,
# 'H-*H NOESY 11 B /R B B NOE X &, X ¥ — 3 # 20-0Bz My HE M.

n ERTR, EAAN RS SAEAKERBKE, 18-0Ac, 2¢-0Bz, 38-0Ac fii Ta-OH
AR ST HEMREARE, BROEABEEI(0A # OB2) WA B HE RE Mg
B, B 11-OBz #l 13-OAo 5% 11-OAc #1 13-OBz, [ % 11 # 13 S35 40 F )L £ R
O3 D3R (S3F[2.2. 21 R AN E b, BFXAEMRRERESS 55 9-H M 14-
H B4, B *H NMR 1855 65.52 #1 65.35 ppm £ BR —Hi, J {539 9.3Hz, ]
#, I YH NMR, 0 NMR LI % "H-"H COSY {35 ¥ T f2 L 1 0. SCRR (4] 483,
[Fi4E = (110-0OH, 13 8-OBz) Y 13 8-OBz i % T B E 2 (48R4 5 20-H 285, 8
SR T NOE 3Ry, e 14 *H-'H NOESY BB B5 87.54 ppm % F B A MM AF (2 %
45 3. 92 ppm (20-FD) MM RN th . 40 BERLSEREAE 13 (L ELIR T B H0%, AT 2.8k
HAENTE 1L 1. BN 11-OAc AR MARE J=9.3Hz BiEHWH N o (B 1 11- 285
853 % (110-0A0) iy 11 8- H [ H A ¥ ¥ J =9 Hz],

SRR, HETING W, LKE447 18 *H-H COSY, ¥C-*H COSY # ‘H-*H
NOESY %M, & 1 W SR FRBESHETHR, 45IREL 2,

LB R AL (acetyldelgrandine, 2) F 4455, m. p. 274—275°C; [«]¥ —113.0° (¢
0.230, CHOL), 4% 2 MIGE A7, *H A %0 NMR BE# LA FR ¥ CLH N0, IR
B SR A R Rl (1750, 1780, 1720 em ) F1 3535 £ 5 (1605, 1595, 1500, 1450 cm=2)7G 7
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£1 1524 ™HNMRS H(ppm)*

1 2
1-H 6.00, 1H, d(3.5) 6.00, 1H, d(3.9)
2-H 6.05, 1H, dd (3.5, 8.5) 6.08, 1H, £(3.9, 3.6)
3-H 5.15, 1H, d(3.5) 5.18, 1H, d(3.6)
5-H 2.05, 1H, 8 2.15, 1H, s
6-H 3.28, 1H, br, 8 3.10, 1H, br, 8
7-H 3.82, 1H, br, s(Wy/, 10.0Hz) 4.90, 1H, br, s(Wys, 10.5Hz)
9-H 2.40, 1H, d(9.3) 2.47, 1H, 4 (9.6)
11-H 5.52, 1H, d(9.3) 5.49, H, d(9.6)
12-H 2.58, 1H, br, s(Wy, 10,0Hz) 2.58, 1H, d (3.0)
13-H 5.35, 1H, d(9.8) 5.30, 1H, d(9.0)
14-H 3.35, 1H, d(9.8) 3.24, 1H, d(9.0)
15-H 2.20, 1H, d(19.0) 2.20, 1H, d(20.0)
2.88, 1H, d(19.0) 2.43, 1H, 4(20.0)
17-H 4,90, 1H, br, 8 4.90, 1H, br, s
5.05, 1H, br, 8 ' 5.07, 1H, br, s
18-H 1.11, 8H, 1.12, 3H, s
19-H 9.00, 1H, br, s 9.48, 1H, br, a
20-H 3.92, 1H, s 3.90, 1H, 8
NCH; 2.67, 3H, 8 ' 2.51, 3H, 8
OAc 1.88, 8H, s 1.88, 3H, 3
2.02, 3H, s 2.04, 3H, 8
2.11, 3H, s 2.13, 3H, 8
2.15, 3H, 8
OBz 7.04, 2H, t(8.0) 7.06, 2H, t(8.0)
7.33, 3H, m 7.32, 3H, m
7.54, 3H, m 7.52, 3H, m
7.69, 2H, d(8.0) 7.71, 2H, d(8.0)
OH 3.50, 1H, br, ¢

* EIMABERMETER I (He).
=2 1, 27 Vakognavine B **C NMR 8 f(ppm)

1 2 Vakognavine 1 2 Vakognavine
1-C 72.0  71.7 70.5 19-C 190.5% 191.7* 195.9
2-0 66.2  65.9 67.2 20-C 64.6  63.9 66.5
3-C 71.8  71.7 29.3 NOH; 35.0 34.2 33.1
40 48.9  48.4 44,2 CH3C0s 170.7 170.5 170.,7
5-C 504 59.5 59.9 170.0 169.9 170.7
1 62.7  60.1 57.1 169.3  169.5 169.3
7-C 72.9  73.1 28.3 169.3
8-C 49.9  48.9 48.3 CH;3CO, 21.6 21.3 21.5
9-C 52.4 52.3 50.7 21.2  20.9 21.2
10-C 55.3 55.5 56.8 20.6  20.3 21.2
11-c 14.6 741 70.5 20.3
12-C 45.9  45.3 58.7 CgHsCO2 165.5 165.5 165.3
13-C 73.7  73.8 206.0 164.0 163.9
14-C 39.3 80.2 51.7 CeH5CO, 129.4 129.3 129.6
15-C 20.4  29.0 71.3 1290.0 128.8 129.6
16-C 141.5 140.6 137.5 128.3 128.1 128.6
17-C 111.3  111.6 120.7 133.1 133.0 133.3
18-C 22.9 228 26.6 '

* i OsDsN,
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Bl FULERGHATETE ERRER AN LB E m/z2 606, 574, 514, 454,
892, 350, 332 5 1 Y4 [V B i 654, 532, 472, 412, 350, 308, 290 iyAH 3% 42 - Fi & B4V,
Wi 2514 'HNMR %, #HFWEEREL 4 OAc(52.15ppm) K H i A {75 (84.90
ppm) ik 4> OH(83.50 ppm) X HAE A M55 (83.82ppm) St HARSIEFHMM. LI EXHE
S0, 4543 0 NMR $4, R 28 1 2By, RIESRR—HW, #TT 1K B
b (REEF-1EBE), BB =N RS 2 AR, AR AR AATH IR & B EHY—3. |
BHE 20 ZBERAEE. 51 8 'H NMR 1 °0 NMR B WEEET 2HERTREEA
SHRBISAAEZL2,

5K L

¥ 5 W% Fisher-Johne A ME, BEH KK E. s %M EH Perkin-
Eimer 683G &Y, KBr FEF; BELHEN ERHEE Varian A8 4 =8 VXR-300 g HA
S AR K FX-100 B4, bl CDOL, i), TMS Jitr; B WM Finnigan MATT11
R, U0 R M X OR B MR AT R RERE GFasa, HEENT IR 100—200 mesh, ¥HH
SM AR 5, R BT B a5 Bk R .

BRSNS Tke NTHRELBY (198847 Hﬂiﬂiﬁ?’:‘%é B M 18L
95% ZREBWRIFTS M 780.0¢ BEH 22801 fglaid i, B (pH 1—-2) Ll ZB Bk %
A E, A 10% B NaCOs #H1Z pHT, F]6x0.2L CHCL; 25, 183 48.0g &1
Yy, 2 800 g REEEA: AT, bl OHCL;, OHCl,-MeOH i MeOH B, 43f TLO MR
45, 1829.0g A, 44¢g B, 4.0gCH2.8¢g D,

A WA 2L REB AR, 100:1—10:1 CHOl,-MeOH £ ¥e i 18 500mg A,, As L4
HREREREN L, 3:2 A W -HEY RN, 418 110mg 2,

D #4r ZRERHE BT 43 88, LA #1115 100:1 $1 100:5 fty OHCl;-MeOH ¥t i 45 106mg 1,

wrNE

g£x7%% 1) OH 0L 8% 4 5, m. p. 300—302°C, [«]¥— 130.2°(c 0.215,
CHOl,), Oy H,sNOy, (38 44. O, 66.40, H, 5.85; N, 1.89, WM. O, 65.98; H, 5.64; N,
1.85). e 3460(br), 1750, 1740(sh), 1720, 1650, 1600, 1585, 1500, 1450, 7150om™%
H 1 °C NMR. L% 1 #1 2, m/z T40([M~1]*,1%),654(57), 532(28), 473(49), 412(1),
350(16), 308(4), 290(2), 105(100),

LB EAERE(R) WEHH AN LALER n.p. 274—-275°C, [«]F ~118.0°(c 0.230,
CHCly), O.sHesNO,; (38 4.0, 65.90, H, 5.79, sL#i{E. O, 65.65; H, 5.87), Vpax: 1750,
1730, 1720, 1660, 1605, 1595, 1500, 1450, T15cm™, m /2. 696(47%), BT4(30), 514(39),
454.(3), 392(7), 350(1), 332(3), 290(8), 105(100), *H NMR, R.# 1, ¥0 NMR W% 2,

189Z8tk 20mg 1 5T 1mL FTKMEBEP, A ImL B4R, 60°C TRE 6h FER
HWE., RH, BELHS 6mg REARRRYZBRELELE TLORER —R K URNE
&4k, m. p. 273—275°C, 52 IR R4&E R, B, HH R, RSB RF TR,
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The Alkaloidal Constituents of Delphinium grandiflorum L.

Deng, Yan-Ping Chen, Di-Hua* Song, Wei-Liang
(Institute of Medicinal Plant Development, Chinese Academy of
Medical Scisnces, Beijing, 100094)

Abstraot

The structures of delgrandine (1) and acetyldelgrandine (2), isolated as minor
oonstituents from the roots of Delphinium grandiflorum L., have been inferred from
the spectroscopic analysis, especially the ¥0—*H 0OSY, *H-"H OOSY and two dimensio-
nal NOE spectrum. 1 and 2 are two rare examples among the Uy diterpenoid alkaloids
reported so far in the sense that they are the most highly substituted with hydroxy or
acetyloxy or benzoyloxy groups and characterized by having an aldehyde group at 4~c.
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