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Abstract - Three new Ujg-diterpencid alkaloids, delstaphisine (3), delstaphisagrine
(4) and delstaphisagnine (5} have been {solated from the seeds of Delphinium
staphisagria by a combination of gradient pH erxtractions and chromatographie techniques,
ineluding vacuum liquid ehromatography (vle) and centrifugally accelerased, radial,
thin-layer chromatography ("Chromatotron”l. The structures have been determined with
the aid of preton and ecarbon-13 nmr spectroseopy. Delstaphisine (3) is the first
reported aconitine-type, C1g-diterpencid alkaloid bearing a 0(16)-hydroxyl group.

The seeds of Delphiniwn staphisagria L., on extraction with ligroin yield an alkaloidal frac-
tion of which de]phim‘ne1 is the major component. The mother liquors accumulated during the iso-
lation of a large quantity of delphinine furnished an amorphous fraction from which delphisine
(1)2, delphidine {2)3, delphirine (l-epineoline)®, and several novel bis-diterpenoid alka-
Toids have been isoiated,”=7 In this paper we report separation of the amorphous fraction by a
combination of gradient pH separation, vacuum Tiguid chromatography (vic), preparative tlc {of the
fraction obtained at pH 6.0) and centrifugally accelerated, radial, thin-layer chromatography
("Chromatotron®) to give three new Cjg-diterpenoid alkaloids, delstaphisine (3), dal-

staphisagrine {4}, and delstaphisagnine (5).
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Delstaphisine (3} was obtained as colorless plates, mp 182-184°C, [«]2% -11.0° {c, 1.35,
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EtOH), and its molecular formula Cp7HqiNOg was deduced from the mass spectral (MY, 507.4), proton

and carbon-13 nmr data. The proton nmr spectrum exhibited the following signals: & 1.16 (3H, t, J
= 7 Hz, N-CHp-CH3), 2.00 and 2.06 (each 3H, s, OCOCHy), 3.30 and 3.33 {each 3H, s, OCH3), 4.05 {14,
dd, Jy = 1 Hz, Jp = 7 Hz, C{6)-B-H) and 4.85 (1H, dd, J; = Jp = 4.5 Hz, C{14)-B-H).

The noise decoupled 3¢ nmr spectrum of 3 exhibited 26 signals for the 27 carbon atoms of the
molecule (Table 1}. The fragmentation pattern in the mass spectrum is similar to that of delphi-
sine {l) and delphidine (2}, The motecular den 507.4 m/z is 14 mass units less than the
molecular ion in the mass spectrum of delphisine {1} (521.3 m/z)., Most of the high molecular
fragments of delstaphisine (3) are 14 mass units less than the corresponding fragment in del-
phisine (1; in parenthesis): 507(521), 490(504}, 448(462), 430{444), 420{434), 416(430}, 404-
(418), 388(402}, 376(390), 342(358) m/z. The spectra of delphisine (1} and delstaphisine
(3) contain the following identical fragments: 298, 237, 236, 224, 208, 178, led4, 147, 12z,
108, 91, 71, 58, 44 and 43 (100%) m/z.

Structure 3 was deduced for delstaphisine from the spectral data and from its comparison with
the neoline group of aconitine-type Cjg-diterpencid alkaloids. OFf the two acetate groups observed
in the proton nmr spectrum at & 2.00 and 2.06, one is attributed to a C{l4) g-acetate group. This
assignment is supported by presence of a signal at & 4.85 (ggj J1 = Jp = 4.5 Hz) that is character-
istic of the C(i4)-acetate. The C{14)-B H appears at & 4.80 in delphisine (1), 4.73 in L-ace-
tyldelphisine, 4.86 in l-epi-delphisine, and 4.80 in l-acetyl-l-epi-de]phisine.8 In
the 13¢ spectrum, C{14) appeared as a doublet at its regular position of 76.0 ppm. The SFORD spec-
trum showed the presence of five singlets at 170.5, 169.6, 85.7, 49.8 and 38.1 ppm. The downfield
signals at 170.5 and 169.6 are assigned to the two acetate carbenyl carbons, whereas the upfield
signals at 49.8 and 38.1 ppm are due to the non-axygenated quaternary carbons C{11} and C{4), re-
spectively. The remaining signal at 85.7 ppm is assigned to the only oxygenated quaternary carbon
at C(8).

Substitution of an acetoxy! for a hydroxyl! group at C(8} in delphidine (2) and delphisine
(1) produces a downfield shift (gq-effect) of 11,1 and 11.5 ppm respectively, relative to C[8)
in neoline {7).8  The acetate signal at 169.6 observed for delstaphisine (3) is therefore
assigned to C(8), as indicated by the presence of a singlet at 85,7 ppm in the 3¢ amr spectrum
with a downfield difference (q-effect) of 11.4 ppm, relative to a shift of 74.3 ppm for C(8) in
neoline — in good agreement with the expected 4-effect.

Delstaphisine (3) possesses two methoxyl functions, the protons of which showed signals in the
1y amr spectrum at $3,14 and 3.20 (each 3d, s), while the carbons were detected as two quartets at
59.2 and 58.1 ppm in the 13¢ nmr spectrum. The signai at 59.2 ppm is assigned to the C{18)-me-
thoxyl carben, since this assignment is the usual one for the C(18)-methoxyl carbon in all Cig-
diterpenoid alkaloids carrying a C{18)-methoxyl group; this assignment is supported by the exis-
tence of a triplet at 79.7 ppm representing the only oxygenated methylene carbon at C{18). If the
oxygen function at C(18) had been an OH group, this triplet should have been shifted upfield about

10 ppm, as in the case of alkaleid 4 [see below).

The assignment of the OCH3 signal at 58.1 (qg) ppm to the methoxy! carbon at C(6), and the doublet
at 83.8 ppm to C(6) bearing the methoxyl function relies on the following analysis: The 13¢ chemi-
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cal shift of C{6)-methoxy! occurs between 57.2 ppm and 58.2 ppm in all aconitine-type Cjg-diter-
pencid alkaloids having C{6)-0CH3 and the signal due to the C{16)-methoxyl carbon occurs at ~ 56
ppm in all Cpg-diterpenoid alkaloids, except those carrying an oxygen substituent at C(13} or
C{15}.8 0n the basis of above literature precedent the methoxyl signal at 58.1 (q) ppm, was as-
signed to C(6)-0CH3, while the only signal present at 56,8 ppm was a triplet attributed to the
C(19)-methylene carbon, indicating the absence of a C{16}-methoxyl group.
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In the proton nmr spectrum, the presence of a B-proton at C(6) is indicated by the existence of a
doublet of doublets, (1H, Jj= 1 Hz, J2 = 7 Hz} at & 4.05. An experiment of 13¢.ly.selective decou-
pling in which the signal at & 4,05 in the proton nmr spectrum of delstaphisine {3) was decou-
pled, resulted in decoupling of the C(6) signal in the 13 spectrum and gave rise to a sharp sing-
Tet at §3.8 ppm. The proton signal at & 4,05 must be H{&) based on the observed chemical shift and
coupling constants; therefore the carbon signal at 83,8 ppm is due to C(6). Comparison of the C(6)
chemical shifts observed for delphisine (1), and necline (7) [with a C(6) o -methoxyl] with
those observed for foresticine (6)3 and senbusine A @310 [with a C(6) o OH] show the ex-
pected p-effect of ~ 11 ppm downfield shift with the substitution of a OCH3 for a OH. The chemical
shift of 83.8 ppm for delstaphisine shows the 11 ppm dewnfield shift expected for a C{6) substi-
tuted with methaxyl.

The presence of a C{1}-0CH3 group in alkaleid 3 is ruled out by the occurrence of C{2} and C{3)
signals as triplets at 29.3 ppm and 29.9 ppn [SFORD, 13¢ qmr], respectively, and the signal of C(1)
bearing an ¢-0H as a doublet at 71.9 ppm. This interpretation is based on a comparison with chas-
manine (l-methoxynecline}, where the C(2}-signal cccurs at 26.0 ppm and the C(3)-signal at 35.2
ppi.  The downfield shift of 3.3 ppm for C{2) and the upfield shift of 5.3 ppn for C(3) in alkaloid
3 relative to chasmanine are comparable with the net downfield B-effect of 3.5 ppm and the net
upfield y -effect of 5.4 ppm exerted by the C(l) «-0H on the chemical shift of C{2} and C(3), re-
spectively, 7n necline (7) relative to chasmanine.8

Among the aconitine-type and lycoctonine-type of alkaloids, there are only twe examples of alka-
toids having a hydroxyl group at C{1) in the B -configuration, viz: delphirine {l-epinecline) and
talatizidine.ll The general range of the chemical shift for G{1) with an g-OH is 72,0 -73.0 ppm
except where a C{10}-0H or a C{2}-C{3) double bond is present.8 The value far C(1} in delphirine




with a B-0H is 69.0 ppm.8 Since the value for C(1) in 3 is 71,9 ppm, the C{L}-OH is assigned
an g-configuration.

In the 13¢ nmr spectrum of 3, the region between 44 and 56 ppm shows the presence of three
signals at: 48.4 ppm {triplet}, attributed to the methylene carbon of WN-ethyl; 49.8 ppm
{singlet), attributed to C(11) (quaternary carbon); 48.0 ppm (doublet), assigned to C(7). The
chemical shift for £(7) is comparable to that found in similar compounds as shown in Table 1 and as
expected, differs in & predictable manner from compounds such as neoline,

In “"Alkaloid B" (9)12 from Delphinium bicornis with C(6) and C(8) bearing a B -OH, C(7)
occurs at 54.8 ppm. In "Alkaloid A" (10)12, having a 6-P-acetoxyl-8-p-methoxyl grouping, the
C{7) signal appears at 48.0 ppm. The occurrence of the chemical shift of C{5) at 43.8 ppm in
3, compared with delphisine (44.1 ppm) suggests similar methoxy! substitution at adjacent £{6).

AlkaleidB, ¢ R'=R'=H 1
Alkaloid A, 10 R!= Ac; RZ=CH,

An alternative structure 11, with C(6) bearing an acetate group and C(8) a second methoxy?
function, is ruled out by comparing the 13¢ nmr spectral data of 3 with those values reported
for “alkaloid A {10).12  1In “Alkaleid A* (10), the chemical shift of the gquaternary C(8),
bearing a methoxyl group, is reported at 79.9 ppm and the C(8)-methoxyl at 52.8 ppm; the C(16)-
methoxyl carbon resorates at its usual position (56.4 ppm). Also, the occurrence of the signal at
& 5.74 in the proton nmr spectrum of foresticine-ﬁ,H—diacetate9 and the signal at & 5.66 in senbu-
sing A 1,6,14-triacetate10 is assigned to the C(6)-B proton; by comparison, in 3 only the
€(14)-B proton occurs at b 4.85, while the other acetate groyp is attached to quaternary C(8}.

In the 13t nmr spectrum of 3, the signal attributed to C({15) appeared as a triplet at 41.3 ppm.
In the related neoline group of Cyg-diterpenoid alkaleids, bearing an acetoxyl group at C(8), C(15)
occurs at: 38.5 ppn in delphisine (1}; 38.4 ppm in delphidine {2); 38.2 ppn in l-epidel-
phisine; 37.7 ppm in delphisine-l-acetate. In alkaleid 3, in which C(8) bears an acetate func-
tion, the observed downfield shift (~ 3 ppm) for the resonance of the C(15) methylene triplet is
attripbuted to the p-effect of the non-methylated OH at C{16).

The possibility that C(16) is non-oxygenated and that C{15) bears the hydroxyl function is excluded
because, in such a case, the quaternary {(8) bearing an acetate group should resonate at 92 ppm.
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Because of the P-effect caused by a neighbouring C{15)}-hydroxyl group, C{8) bearing an acetate
occurs at: 92.1 ppm in isode]phim‘nem; 92.0 ppm in aconitine®; 91.8 ppm in mesaconitined; 92.5
ppm in anhydroaconitineg; 92.0 ppm in deuxyaccnitines.

The alternative possibiiity of the location of the hydroxyl group on C(13}, C{9), C{10) or C{(7)
instead of C(18) is ruled out because of the non-existence of any quaternary oxygenated singlets
other than the cne at 85.7 ppm assigned to C(8)-0COCH3. The occurrence of the chemical shift of
C{2) and C(3)} at 29.3 ppm and 29.8 ppm, respectively, in 3 rules out the possibility of the
hydroxyl group being attached to C(3}.

Delstaphisine {3) is thus the first reported aconitine-type, Cjg-diterpenoid alkaloid having a
C(16)-hydroxyl group.

Delstaphisagrine (4) was obtained in an amorphous form, [a]%-?’ +3.8° {c, 0.6, EtOH), and its mo-
lecular formuia Cop7HgiNOg was derived from the mass spectral (M* 507.3), proton and 13¢ nmr data.
The proton nmr spectrum exhibited the following signals: & 1.13 {34, t, J = 7 Hz, N-CHpCHj3), 1.94
and 2.0 {each 3H, s, 0COCH3}, 3.24 and 3.30 (each 34, s, OCH3}, 4.05 {1H, dd, Jj= 1 Hz, Jp = 7 Hz,
C{6}-B-H) and 4.80 (1R, dd, J; = Jp = 4.5 Hz, C(14)-B-H).

The noise decoupled B¢ ame spectrum of 4 exhibited 25 signals for the 27 carbon atoms of the
molecule (Table 1}, The fragmentation pattern in the mass spectrum of 4 is similar to that of
delphisine {1). The molecular ion, 507.3 m/z, s 14 mass units less than the molecular jon in
the mass spectrum of delphisine (1) (521.3 m/z). FEach of the high molecular fragments of del-
staphisagrine is 14 mass units less than the corresponding fragment in delphisine (1) {(in pa-
renthesis): 507{521), 490{504), 474 (488), 448{462), 430(444), 416(430), 404(418), 388(402), 223
{237), 222{236), 210(224) m/z. The spectra of delphisine and delstaphisagrine (4) contain the
following identical fragments: 298, 192, 164, 148, 147, 122, 108, 91, 71, 58, 44 and 43 (100%)
miz.

The structure of 4 was determined from its spectral data and from comparison of these data with
those of the neoline group of aconitine-type Cjg-diterpenoid alkaleids, As in the case of alkaloid
3, two acetate groups observed in the proton nmr spectrum at & 1.94 and 2.00 are attriftuted to
£(14) and C(8). The secondary ld-acetate is confirmed by the presence of the signal at & 4.80
corresponding to C{14}-B-H. The tertiary 8-acetate is indicated by the occurrence of the quaterna-
ry C{B)-singlet at 85.8 ppm and the acetyl signals at 169.7 ppm {singiet) and 22.4 ppm (quartet).

The two methoxyl signals at & 3.24 and 3.30 in the proton nmr spectrum correspond to C(6) and
£{16), as indicated by the two doublets at 83.7 and 82.6 ppn for C{6} and C(16), and twc guartets
at 58.2, 56.6 ppm for C(6)-0CH3 and C{18)}-0CH3, respectively, The doublet at 83.7 ppm is analogous
to that found for delstaphisine (3) at 83.8 ppm, The C(16)-methoxy! is indicated by the signal
at 38.4 ppm for C(15) relative to 41.3 ppm as found for delstaphisine (3), the expected g ef-
fect of ~ 3 ppm,

The presence of C{1}-a=-0H is shown by the occurrence of C{2) and C(3) signals at 29.5 and 25.8 ppn
as triplets in the 13¢ nme [SFORD] spectrum. The location of an OH group on C(18) is deduced by
the change of the chemical shift of the only oxygenated C{18) methylene triplet from ~ 80.0 to




70.2 ppm and absernce of the OCH3 quartet at ~ 59.0 ppm in the 13¢ nmr spectrum,

Delstaphisagnine (5) was obtained in an amorphous form, [a]%? +20.0% (c, 0.85, EtOH), and its
molecular formila CypgHaiNO7 was deduced from the mass spectral {MY 479.5), proton and carbon-13 nmr
data, The proton nmr spectrum exhibited the following signals: & 1.10 (3H, t, J=7 Hz, N-CHp-CH3),
2.00 (3H, s, 0COCH3), 3.25, 3.27 and 3.30 (each 3H, s, OCH3), 4.06 (IH, dd, Ji;= L Hz, Jp= 7 Hz,
C(6)-B-d) and 4.80 (1H, dd, Jy=Jp = 4.5 Hz, C(14)-B-H).

The noise decoupled 13¢ nwr spectrum of 5 showed 26 signals due te 26 carben atoms in the mole-
cule (Table 1). The structure 5 was derived from the spectral data and from 1its compariscn
with the neoline group of aconitine-type Cig-diterpencid alkaloids. The acetate group observed in
the preton nmr spectrum at & 2.00 is attributed to the C(14)-c-acetate group. This assignment is
supported by the presence of a signal at & 4.80 {dd, J] = J; = 4.5 Hz) that is characteristic of
the C(14)-acetate. For comparison, the C(1)-B-proton in neoline-l-acetate?, appears at & 4.8 as an
ABX type guartet (JAx = 10 Hz and JBX = 6 Hz). The SFORD spectrum of 5 showed the
presence of four singlets at 170.4, 74.6, 49.7 and 38.C ppm. The downfield signal at 170.4 is
assigned to the acetate carbonyl carbon, while the upfield signals at 49.7 and 38.0 ppm are attri-
buted to the non-oxygenated quaternary carbons, C(11) and C{4), respectively. The remaining signal
at 74.6 ppm is assigned to the only oxygenated quaternary carbon, C(8}. C{8) bearing a hydroxyl in
neoline (7) appears at 74.3 ppm, whereas C({8) bearing an acetoxyl group occurs at 85 ppm as in
the case of de]phisine (1}, delphidine {2), delstaphisine (3) and delstaphisagrine
(4).

In tre 3¢ nmr spectrum of 5, the region between 44 and 56 ppm shows the presence of three
signals at: 48,2 ppm {triplet), attributed to the methylene carbon of N-ethyl; 49.7 ppm
(singlet}, attributed to quaternary C(L1); 52.6 ppm (doublet) assigned to C(7). The corresponding
resonance for C(7) in neoline (7) having a 6 a-methoxyl-8-hydroxyl moiety s Jlocated at 52.3
ppm. The three methoxyl signals at & 3.25, 3.27 and 3.30 in the proton nmr spectrum correspond to
those substityted at C{6), C{16) and C{18}. In the *3¢ nmr spectrum of 5 the methoxyl carbons
at C(16), C(6} and C{18) are represented with three quartets at 56.1, 57.9 and 59.1 ppm, respec-
tively. The presence of a C(l)-4-0OH is shown hy the occurrence of signals for £(2) and C(3) at
29,5 and 30.0 ppm, respectively, as triplets in the 3¢ nor spectrum.  Structure & for staphi-
sagnine was confirmed by alkaline hydrolysis of staphisagnine to neoline (7).

Table 1 gives the carbon-13 chemical shifts and assignments for delstaphisine (3}, delstaphisa-
grine (4}, delphisine (1), necoline (7), delstaphisagnine {b), delphidine (2},
senbusine A {8), alkaloid B (9} and foresticine (6}.
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Table 1. Carbon-13 Chemical Shifts* and Assignments for Delstaphisine (3), Delstaphisagrine (4), Neoline-type Bases: Delphisine (1),
Neoline {7), Delstaphisagnine (58}, Delphidine (2), Senbusine A (8), Alkaloid B (9) and Foresticine {6).

Carbaon 1 7 2 8 9 6
1 71.9 d 71.9d 72.1 72.3 72.0d 7z.0 72.1 72.0 85,7+
2 29.3 t 29.5 t 29.5 29,5 29.5 t 29.5 79,7 29.7 25.8
3 9.9 t 29.8 ¢t 30.1 29.9 30,0 t 29.9 ?9.8 32.2 34.8
4 38.1 s 39.1 s 38.1 38.2 38.0 s 38.2 37.9 32.8 9.1
5 438 d 45,2 d 441 44 .9 44 .5 d 45,1 48.2 46,1 49.3
6 83.8 d 83.7 d 84.2 83.3 83.3 d 84.1 72.6 72.0 71.9
7 48.0 d 47.6 d 48.3 52.3 52.6 d 48.2 55.4 54.8 54.3
8 85.7 s 85.8 s 85.8 74.3 74.6 s 85.4 75.6 76.0 74.0
9 43.1 d 43.1 d 43.3 43.3 46.2 d 44.0 45,6 50.2 48.9

10 42.9 d 38.4 d 38.5 40.7 36.6 d 40.8 40,6 40.0 38.7
11 49.8 s 49.8 s 49.8 49.6 49.7 s 49.9 48.2 4g.4 50.6
12 29.0 t 2%.4 t 29.2 29.8 29.3 ¢ 29.5 29.9 29.7 28.8
13 43,1 d 431 d 43.3 44.3 43.3 d 44 .0 44,2 44.4 45.6
14 76.0 d 75.6 d 75.5 /5.9 77.1 d 75.0 75.4 76.0 75.3
15 41.3 t 38.4 t 385 42.7 42.6 t 38.4 472.2 42.2 39.4
16 72,9 d 8z.6 d 82.7 82.3 8l.9d 82.4 82.4 82.4 82.8
17 62.9 d 63.8 d 62.7 63.6 63.3 d 63.0 63.5 64.9 62.6
18 79.7 t 70.2 t 79.8 80.3 80.1 t 79.8 80.3 27.4 80.8
19 56.8 t 56.6 t 56.8 57.2 57.9 t 56.8 57.1 61.8 54.3
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EXPERIMENTAL

Melting points are corrected and were taken on a Thomas-Kofler hot stage equipped with a microscope
and a polarizer. Infrared spectra were taken on a Perkin-Elmer model 1420 spectrophotometer. 1y
nmr spectra were taken on a Perkin-Elmer EM-390, 90 MHz spectrometer; 13¢ omr spectra on JEOL model
FX-60 and FX-90Q spectrometers in CDCl3 solution with TMS as an internal standard. Mass spectra
were determined on a Finnegan Quadrupote 4023 instrument,

A fraction of 3.5 gm, chtained at pH 6.0 by a gradient pH separation of 50.0 gm of the amorphous
mixture of alkaloids from the mother liguor of alkaloids from Delphiniwn staphisagria, was
chromatographed (vlc)14 on 60 gm of neutral alumina {Merck aluminum oxide 90; 70-230 mesh ASTM;
activity 3) and the following fractions were collected:

Fraction Solivent g
A, 1-3 10% EtOAc/hexane 0.040
A, 4-7 10% EtOAc/hexane 0.048
A, 8-17 10% EtOAc/hexane 0,400
A, 18-27 25% EtDAc/hexane 0.400
A, 28-34 Ft0Ac/hexane (1:1) 0.140
A, 35-37 Et0Ac 1.400
A, 38-40 10% MelH/CH,C1; 1.060

Fractions A, 8-17, 400 mg, was chromatographed (vic) on 30 gm of neutral alumina {Merck aluminum
oxide 90; 70-230 mesh ASTM; activity 3) and the fcllowing fractions were collected:

Fraction Splivent 9
8, 1-19 15% Et0Ac/hexane 0.123
B, 20-30 25% EtDAc/hexane 0.080
B, 31 10% MeOH/CHCT3 0.170

Fractions 8, 20-30, 90 mg, was chromatographed on alumina plates using 1.5% MeOH/CHpClp as an elu-
ent. The major band was extracted to give 38 mg of residue designated as Bl.

Fractions A, 18-27, 400 mg, was chromatographed {vic) on 30 gm of neutral alumina {Merck aluminum
oxide 90; 70-230 mesh ASTM; activity 3} and the following fractions were collected

Fraction Solvent g
c, 1-3 hexane
¢, 4-10 0.5% EtOH/hexane 0.070
c, 11-26 1.0% EtOH/hexane 0.190
C, 27-36 2.0% EtQH/hexane 0.135

Fractions C, 12-19, were combined (110 mg) and chromatographed on alumina preparative plates, using
1.5% MeOH in CH2C1p as an eluent. Two bands were cut and extracted to give: €2 {48 mg) and C3 (15
mg ).

Fractions C, 20-26, were combined (80 mg) and chromatographed on alumina plates using 1.5% MeOH in
CHaCly as an eluent., The two major bands were extracted to give C4 (38 mg) and C5 {17 mg}.

— 2881 —



Fractions A, 28-34, were combined (140 mg) and chromatographed on alumina preparative plates, using
2% MeOH in EtOAc as an eluent. The major band was extracted to give Al (85 mg). This residue was
rechromatographed on alumina plates using 1.5% MeOH in CHpCly as an eluent. Two zones were ex-
tracted to give A2 {40 mg) and A3 (18 mg).

Delstaphisine (3):
Fractions C3{15 mg), C5 (17 mg) and A3 (18 mg} had similar proton and 13¢ nmr spectra and were com-

bined (50 mg) and crystallized from acetone/hexane to give colorless plates of delstaphisine
{3), mp 182-184°C, [a]%) -11.0" (c, 1.35, EtOH).

Fractions Bl, C2, and C4 were similar and, although homogenous on alumina tlc plates using FtOAc/1-
2% MeOH or 1-2% MeOH in CHpClp, were resolved inte two overlapping components on silica gel tlc
plates using EtOAc as a solvent system. Fraction Bl (38 mg) was chromatographed on preparative
silica gel p1a}es using EtOAc as an eluent. The Tower zone was extracted to give 25 mg designated
as B2. The upper zone was extracted to give B3 {7 mg).

Fraction C2 (48 mg} was chromatographed on silice gel plates using FtOAc as an eluent. The lower
band was extracted to give C6 (30 mg). The upper band was extracted to give C7 (10 mg). Fraction
C4 (38 mg) was chromatographed on sflica gel plates using FtDAc as solvent system. The lower band
was extracted to give (8 (20 mg). The upper band was extracted to give C9 (9 mg).

Delphidine {2):

Fractions BZ, C6, CB and A2 proved to be identical (tl¢ and proton nmr); they were combined, (115
mg) and identified as delphidine (2). The proton nmr spectrum of 2 showed signals at & 1.13
(34, t, J = 7 Kz, N-CHp-CH3), 2.00 (3H, s, OCOCH3), 3.26, 3.31 and 3.35 (3H each, s, OCH3). For
13¢ nmr data see Table 1.

Delstaphisagrine (4}:

Fractions B3, C7 and (9 were identical (tlc and proton nmr); they were combined (23 mg) and desig-
nated as delstaphisagrine (4), amorphous, [a]%? +3.8° {c, 0.6, EtOH}. For 3% nmr data see
Table 1.

Belstaphisagnine (5):

Fraction A (4-7) (48 mg) was chromatographed on an alumina-covered rotor of a "Chromatotron"i® with
EtDAc/hexane (1:1) and 20 m] fractions were collected. Fraction 3 {15 mg} was chromatographed on
one plate of alumina, using ether/CHC13 (1:1) as an eluent, The lower zone was cut and extracted

to give 6 mg of residue. The residue from fractions 4-5 {13 mg) was chromatographed on one plate
of alumina, using ether/CHC13 as an eluent. The Tower zone was cut and extracted to give 5 mg, of
residue. The two Tower zones from fractions 3 and 4-5 were similar on tlc alumina plates using
ether, eother/CHC13 {1:1) and EtOAc/hexane (1:1) as eluents. They also have similar proton nmr
spectra and were combined (11 mg) to give delstaphisagnine (5), amorphous, [a ]%? +20.0° {c,
0.85, EtOH), For 13¢ nmr data see Table 1.

Hydrolysis of staphisagnine {5) to neoline (7): To an agueous methanelic (10% HzQ} solu-
tion {10 ml) of potassium carbonate (10 mg) was added 5 {5 mg) and the solution was stirred at
room temperature overnight., After removal of the solvent under vacuum the residue was dissolved in
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water (20 m1) and extracted four times with chloroform. The extracts were combined and dried over

sodium sulfate, and the solvent was removed under vacuum leaving 5 mg of residue. The residue was

chromatographed on an alumina plate using 4% MeOH in CHsClp as an eluent. The main band was ex-

tracted to give 3 mg of neoline (7). The identity was confirmed by comparison of proton nmr

spectra and behavior on tlc platas.

Attempts to correlate delstaphisine (3) and delstaphisagrine (4) with delphisine (1) by

methylation experiments were unsuccessful. Selective demethylation cof delphisine to afford either

3 or 4 was also unsuccessful,
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