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ALKALOIDS OF Delphinium corymbosum

B. T. Salimov UDC 547.944/945

The structure of the £g-diterpenoid alkaloid cordizine, which was isolated previously fletphinium
corymbosumwas discussed in detail. A scheme for the possible biosynthetic pathway of the lycoctonine
precursor of Gg-norditerpenoid bases was proposed based on the simultaneous occurrence in the plant
of denudatine and lycoctonine.
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Isolation from the aerial part oDelphinium corymbosunRgl. of the diterpenoid alkaloids N-ethyl-de-N-
methyldictysine I), corumdizine 2), corumdizinine §), cordizine 4), and delcorinines) has been reported [1]. The spectra
of the acetonides of dictysing)(@and N-ethyl-de-N-methyldictysing) show thatl differs from dictysine&) by the presence
of an N-ethyl instead of an N-methyl [2, 3].
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The similarity observed in the PMR and mass spectBaaofd7 [3, 4] led to the conclusion thadt in contrast with
1, contains a C(16),C(17)-methylenedioxy group instead of C(16),C(17)-dihydroxyls.

Spectra of3 [4] showed that it differs fror by the presence of an N-methyl instead of an N-ethyl and has
structures.

The structure of the new,gnorditerpenoid alkaloi® was discussed previously [5]. In this article, we describe in
more detail the structure of the newy@literpenoid alkaloidt.

The composition oft is C,oH33NO, found 327.2561 (HRMS), calc. 327.2562. According to the PMR spectrum [4],
4 contains an N-ethyl and secondary and tertiary methyls. The IR spectf#] bis a strong absorption band at 1719'cm
that is consistent with a carbonyl in a six-membered ring.

The composition and spectral propertied afe similar to those &3, 6] so thatd can be assigned as a denudatine-
type Gg-diterpenoid with the expanded formulgg8,,(N-C,H5)(CHg),0.

The elecron-impact mass spectrund aontains peaks for ions with/z 299, 284, 270, 256, and 186. The ion with
m/z 299, of composition §3H33N (HRMS), forms by loss of a carbonyl from the molecular ion. According to HRMS, the
composition of the ion witlm/z 270 is GgH4gN; with m/z 186, G 3H,gN. Based on the shift to higher masses by 14 amu for
the peaks of these ions relative to those of ionsmiz256 and 172 that appear in the mass spec8§df dehydrodictysine
(9), and its diacetyl derivativEd [2, 4] and on the presencedof an N-ethyl instead of N-methyl, the conclusion can be drawn
that4 is based on the denudatine skeleton with a C-15 carbonyl and a C-16 secondary methyl.
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Scheme 1. Mass spectral fragmentatioA ffagment relative intensity in % is given in bracket; *, element compositions of
the fragments were determined by HRMS; **, combined peaks.

Scheme 1 shows the mass spectral fragmentatidrvwgfich agrees with the above results.

A two-dimensional (2D) J-experiment and 2D heterocorrleation and homocorrelation NMR studies confirdhed that
has the denudatine skeleton and established-ttemfiguration for the C(16)-CH7].

As noted earlier [5, 11]). corymbosuncontainsg3 and ten lycoctonine-type diterpenoid alkaloids that, being tertiary
bases, include the N-ethyl group. Starting with concepts of the biosynthesis of diterpenoid alkaloids [8-10], the simultaneous
occurrence irD. corymbosunof 1, 2, 3, and lycoctonine-type {g-norditerpenoid bases provide a basis to propose that
lycoctonine compounds form frofthrough the successive reactions: reductioharid conversion of the reduction product
into 11 (Scheme 2).

Considering that C-15 in atisin&3), atidine (4), and ajaconin€elb) has g3-hydroxyl instead of ao-hydroxyl, which
ensures that the C(8)-C(9) and C(15)-OH bonds are coplanar [coplanar C(13)-C(14) and C(8)-OH bonds according to the
reference], it was proposed [9] that the atisine structure changes slightly during the transition lgtisittenine. Therefore,
it is interesting that is apparently formed from denudatine precudgb(Scheme 2).

The possible biosynthetic pathway of the lycoctonine precursofgai@diterpenoid bases, although it allows initial
formation of a C(7)-C(17) bond [12], nevertheless includes removal of the exomethyl framisthe compound, as noted
previously [8].

Scheme 2. Possible biosynthetic pathway of the lycoctonine precurspymbditerpenoid alkaloids.
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EXPERIMENTAL

The purity of the compounds was verified by TLC on K8iKa&gel using CHCGJ:CH;0H (9:1 and 20:1) and on 4D
(chromatography-grade) using CHCCHCL:CH;OH (50:1), and ether:hexane (3:1). IR spectra were recorded on a UR-20
instrument in KBr disks; PMR spectra, on a JNM-4H-100/100 MHz spectrometer ii;@REIHMDS internal standard;
general and high-resolution mass spectra, in an MX-1310 instrument equipped with a direct probe into the ion source.

Isolation of 4. The remainder (1.32 g) of a stock solution of 6-deoxydelcorine perchlorate (1.49 g) [11] was
chromatographed over a column of deactivatefDA(1:70) [eluents hexane:ether 10:1 (fractions 1-21), 5:1 (22-60), 1:1 (61-
68), 1:3 (69-80); fraction volume 10 mL]. Fractions 4-6 affold¢@ 037 g), mp 122-12€ (CH;OH); fractions 69-77,
6-deoxydelcorine perchlorate (0.31 g) after acidification from HGKD%) in ethanol.

Isolation of N-Ethyl-de-N-methyldictysine (7), Corumdizine (2), and Corumdizinine (3) Acetonides.The
remainder (5.3 g) of the stock solution after separation from fraction 4 of delcorine (1.1 g) and delphatine perchlorate (1.0 g
[11] was chromatographed over a column gi@¥ (1:40) [eluent hexane:ether 10:1 (fractions 1-32) and 5:1 (33-45), fraction
volume 100 mL]. Fractions 33-34 were rechromatographed over a column of deactiyatgtbAlffford2 (0.042 g). Fractions
37-42 were worked up with hexane to aff@¢.035 g), mp 104-10&.

Fractions 5-8 (3.2 g) from chromatography of the remaining 5.3 g [11] were rechromatographed over a column of
Al,05 (1:70) [eluent hexane:ether 5:1 (fractions 1-10), fraction volume 100 mL]. Fractions 3-4 were worked up with acetone
to isolate7 acetonide (0.068 g), mp 8782 (acetone).

N-Ethyl-de-N-methyldictysine (1). A mixture of7 (0.06 g) and K50, (5.0 mL, 20%) was left at room temperature
for 24 h, washed with ether, made basic with®@;, and shaken with CHGI The extract was dried and evaporated to afford
1(0.052 g).

PMR spectrum&, J/Hz): 0.64 (3H, s, 4-C§}, 0.95 (3H, t, J = 7.0, NCJ&Hy), 3.25 (1H, br.s, H-20), 3.41, 4.09 (1H
each, 2d, J = 12.0,416), 3.90 (1H, s, H-1).
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