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Abatract - Investigation of Delphinium andersonii Gray aiforded, in addition to ten

known literpenoid alrxaloids, two nes alkaloids, andersonidine (10) and 14-acetyluw

dizaulidine (11}. Struztures were deduced on the basis of speciroscopic evidensz.

tartierl, we reported the isolation of andersonine and l4-deacetylnudicauline (4) and six known
diterpenoia alkaloias (delavaina, delectinine, lycoctonine, metnyllycaconitine, nudicauline, and
takaosanine) from tine aeria)l parts of Delpainiun andereonii Gray. [n continuation of our
work on the winor constituents of 0. andersonii we report here the isolation of two new and
ten known alkaloids, Of the ten known alkaloids six of then have not been reported previously from

J. andereoaii.

Extraction of the aerial parts of D. anudersonii with 95% EtUH gave an extract.l A portion of
this extract was treated with CHCly and the CHC'I3-501ub|e portion was subjected to gradient pH
fractionation? to yield 9.85 g of an alkaloid mixture. Vacuum liquid chromatography (v1c)3 and
centrifugally accelerated, radial, thin-layer e:hramatographﬁ,5 in succession afforded 14-acetyl-
browniine (16,7, 14-acetyldelcosine (2)6,8, browniine (3)9,10, 14-deacetylnudicauline
(M), delcosine (5)6,8 deltaline (6)31,12, dictyocarpine (7)7, methyllycaconitine
(8)7, nuaicauline (9)}13 and two new alkaleids, andersonidine (10) and la-acetylnudi-
caulidine (11}, The plant material left after extraction with 95% EtOH was further extracted
with 75% EtUH. Investigation of this extract as indicated above gave lycoctonine {12)8,14 a5
well as 6, 6, 10 and 1l. Of the known alkaloids, ld4-acetylbrowniine, l4-acetyldelcosine,
browniine, delcosine, deltaline, and dictyocarpine have not previously been reported from 7.
andersontl, Tne iaentity of known alkaloids was established spectroscopically and by direct
conparison with authentic samples,

Angersonidine (10}, mp 127-130°C cor. and iaJ2/ +39.1° (c 0.565, CHCl3), has the molecular
formula C33HagNoUy (aims: M*, 614). Its infrared spectrum (nujol) indicated the presence of hy-
droxyl (3500 and 3450 cm‘l), amine {3320 cm‘l) and ester (1740 and 1635 cm'l) functionalities. The
existence of an anthranoyl ester moiety was readily inferred by the presence of aromatic protons at
& 7.79 (da, J = 8,1, 1.2 Hz}, 7.29 (dt, J = 1.2, 8.1 Hz), 6.68 (tor, J = 7.8 Hz) and 6.67 (dbr, J =
7.8 Hz) and aming protons at 55,77 (2H, br} in the IH nmr spectrun. The 13C nmr data (Table 1) as
well as the mass spectrun (base peak at m/z 120) supported this assignment. Further analysis of
the 14 nmr spectrum indicated the presence of a downfield proton (64.77, t, J = 4.8 Hz) and an AB
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1 Rl = 0COCH3; RZ = OCH, 2 R = COCHy
3 Rl = OH; RZ = OCH; 5 R=H
4 Rl = oH; R? = ocO

0,

-

8 Rl = OCH3: R? = as 1N 4
9 Rl =0oH: RZ = as 1n 4
10 Rl = ocochs: RZ = 0CO
|
NH, OC—CHj
1. . j2 =
11 Rl = ococu3.2n = H 6 R = CHs
12 Rl = ocH3; RZ = OH 7 R=H
13 Rl = oH; RZ = W

system of two protons (54.14 and 4.09, J = 11.5 Hz) with ester functions, three methoxyls (63.36,
3,32 and 3.25), an acetate (52.06} and an N-ethyl group (61.06, t, J = 7 Hz}. The above data
{naicate tmat €-14 and C-18 bear the ester functions. The assignment of the acetate at £-14 and
the anthranoy! ester at C-18 as shown in 10 was based on the chemical shift (54.77) of H-14 (H-
14 resonates near 55,00 in the presence of an aroy! estevr15), and by the fact that all the natural-
Jy-occurring lycoctonine-type alkaloids known to date possess anthranoyl and its analogous ester
groups only at C-18.15 Confirmatory evidence for structure 10 was provided by the comparison
of the 13¢ nmr resonances of 1 with those of nudicauline (9)13, an alkaloid which differs
in the nature of the C-18 ester moiety.

The structure of l4-acetylnudicaulidine (11), amorphous, [« ]2[)6 +18.9° (c 0.54, CHCl3), was
deduced on the basis of the following spectral data. Ir (nujol): Y nax 3460 (OM) and 1740
(ester} cm-1; eims: w/z 479 {M*, CpgyN07}, 464 (M-15) and 448 (M-31); 1n nmr {CDC13):64.73 {t, J
= 4.5 Hz, H-14P), 3.38, 3.30 and 3.22 (each s, OMe), 2.04 (s, OAC), 1.02 {t, J = 7 Hz, N~CHp-CH3)
and 0.95 (s, CH3-18). The alkaloid is unstable in CDC13 when kept overnight; hence its nmr data
were determined in CD3CN. 14 Nor (CD3CN): 84.65 {(H-14 ), 3.37, 3.22 and 3.19 (UMe)}, 1.91 (DAc),
U.98 (N-CHp-CH3) and 0.96 (CH3-18}. The above shifts were similar to those of nudicaulidine
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(13)9, except for the acetate signal and paramagnetic shift of H-14 (A80.77). The differences
in their 13C nmr shifts (Table 1), especially in the vicinity of C-14, also supported this assign-
ment.

Table 1. L3¢ nme Spectral Data of Andersonidine {10) and 14-Acetylnudicaulidine (11).

Carbon* 10 11 Carbon 10 11
{cpciz)  (CD3CN)

i 83.9 85.3 N-CHy 51.0 51.6
2 26.1 27.5 Ly 14.0 16.4
3 32.2 37.9 i 55.7 55.9
4 7.6 34.8 &' 58.0 58.5
5 42.6 55.7 16* 56.2 56.1
6 90.7 92.2 ¢-0 171.8 171.9
7 88.3 89.4 CH 21.5 21.6
8 77.4 78.0 c=0 167.7
9 50.1 46.4 NH,
10 45.7 43.4 s 2
11 49.0 50.0 s :
12 28.2 29.1 Yl 1103
13 38.2 3.7 2 150.7
BT 75.9 77.0 3 116.8
15 33.7 34.8 4 1383
16 82.3 83.6 5 116.4
17 64.5 65.4 6 130.7
18 68.5 27.1
149 52 .4 57.4

*Multiplicities were determined by a DEPT sequence,
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