SUMMARY

Isotalatisidine, nevadensine, delcosine, delsoline, and isobaldine have been isolated
from Delphinium confusum M. Pop., together with a new base for which the structure of 14-
methylisotalatisidine has been established on the basis of spectral characteristics and as
the result of passages from condelphine and from isotalatisidine.
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STRUCTURE OF A NEW ALKALOID FROM THE FORTUNE VARIETY
OF NARCISSUS

G. M. Tokhtabaeva, V. I. Sheichenko, UDC 547.944/945
I. V. Yartseva, and 0. N. Tolkachev

The structure and stereochemistry of a new alkaloid from the Fortune variety of
narcissus, which has been called fortucine, have been established.

The isolation of an alkaloid with the composition C,¢H,oNO; (I) from the leaves of the
Fortune variety of narcissus, which was assigned to the lycorine group has been reported pre-
viously [1]. 1In the present communication we give information on the structure of this com-
pound.

A study of the H NMR spectra of (I) and its methylated (II) and acetylated (III) deriva-
tives with the aid of double resonance enabled additional parameters of the spectra to be
obtained and permitted a number of signals to be assigned (Table 1). From an analysis of
the signals at 4.25, 2.68, and 2.95 ppm it followed that the secondary hydroxy group was
present at C-1, occupying the axial position J, , = J, ,1= J; 11p * 2.5 Hz).

The value of the constant Ji1b,11¢c = 6.0 Hz differs from the constant between the cor-
responding protons in known compounds of the type under consideration (J11b 11 = 12.0 Hz)
[2, 3]. A value of the constant of 6.0 Hz for cyclohexenes has been observed in the case
of the cis position of substituents present in the a- and B-positions with respect to the
double bond [4, 5]. Also in favor of the cis-linkage of rings B and C is the substantial
difference in the chemical shifts of the protons at C-7 in (I) and (III). It follows from
a consideration of the molecular models that spatial closeness between the C-1 and C-7 centers
is possible only if rings B and C are cis-linked.

To find the position of the methoxy group we obtained the spectra of compounds (I) and
(II) with additions of the chemical shift reagent (CSR) Eu(fod);. The rate of shift of the
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signal at 6.79 ppm of one aromatic proton was 1.5 times greater than the rate of shift of
the other (at 6.53 ppm). The difference in the rates of shift was due to an additional in-
fluence of the complex with respect to the hydroxyl at C-1. It followed from this that the
signal in the weak field related to H-11 and that in the strong field to H-8. At the same
time, in the initial compound (I) the signal of the proton at 6.53 ppm did not shift on the
addition of the CSR. These facts showed that the methoxy group was present at C-10.

A compound (norpluviine) [6] is known with the same arrangement of the functional groups
but differing substantially from the compound under consideration of its physicochemical con-
stants. The relative and absolute configurations for the norpluviine described in the litera-
ture were established on the basis of the synthesis of its methyl derivative (pluviine) start-
ing from a compound of known structure and stereochemistry in which the linkage of rings B
and C was transoid [2, 6-11]. No details of its NMR spectrum have been given.

Thus, the structure of the alkaloid (I), which we have called fortucine, differs from
that of pluviine by the linkage of rings B and C and can be represented by the following
structural formula:

It must be mentioned that there is no information in the literature on alkaloids of
the lycorine series with the cis-linkage of rings B and C. The available results, including
those of x-ray structural analysis, for alkaloids of this group show a transoid linkage of
rings B and C [2, 12-14].

The CD spectrum of (I) showed a negative Cotton effect, as in the case of other com-
pounds of the lycorine series [2, 10, 15]. For fortucine [8],,5 +4000, [6],5, —2000 (c
2.92-10"% M); for lycorine [8],,s +4200, [8],5, —6000 (c 3.12-107* M). It follows from
a comparison of these figures that the structural differences in the C-llc asymmetric center
have little effect on the nature of the CD curves.

The mass spectra of (I), (II), and (III) and pluvine are given in Table 2. O-Methyl-
fortucine (II) showed a mass spectrum close to that of pluviine [16] and differing only by
the intensities of the peaks of the ions of the corresponding fragments; in the spectra of
compound (I) and (II) additional peaks of ions with, respectively, m/z 242 (8) (¢, — CH,),
244 (22), 256 (10), and 258 (27) were observed.® 1In the spectrum of the acetyl derivative
(III) there were no peaks of ions containing the acetyl group, which indicates the ease of
its elimination in the form of ketene and also as acetic acid.

The IR spectrum of (I) had the band of a free hydroxyl at 3180 cm™', which disappeared

in the spectrum of (III) in which there was the band of an acetyl group carbonyl at 1730 cm™?.

EXPERIMENTAL

The melting points of the substances were determined on a Boetius instrument. Specific
rotations were determined on a Polamat A polarimeter at A 546 and 578 nm with recalculation
for A 589.3 nm. The IR spectra of (I) and (III) were recorded on a IR-75 spectrophotometer in
paraffin oil. UV spectra were taken on a Specord M-40 spectrophotometer in ethanol. NMR
spectra were recorded on HA-100D, XL-200, and WM-360 instruments with CDCl, as solvent, CS-
300, internal standard TMS. The chemical shifts are given in the § scale (ppm) and the
coupling constant J in Hz. Electron-impact mass spectra were taken on a Varian CH-8 instru-
ment at an energy of the ionizing electrons of 70 eV. The temperature of the ion source was
varied from 60 to 150°C. The CD spectra of (I) and of lycorine were taken on a Roussel Jouan
Dichrographe-III instrument using methanol as solvent. The completeness of the methylation
and acetylation of (I) were checked by TLC in a fixed layer of KSK silica gel, 5/40 um, with
the addition of 107 of gypsum and 2.5% of soda in the chloroform—ethyl acetate-methanol (2:
2:1) solvent system.

*Fragmentation pathways were taken from the literature [16] and [17].
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Fortucine (I). IR spectrum, Apzy cm ': 1460, 1510, 1590, 1615, 3180. The methods of
isolation and other physicochemical constants of (I) have been given in [1].

Picrate of (I) (prisms) mp 210-212°C (from methanol); hydrochloride of (I) (elongated
prisms), mp 208-209°C (from aqueous ethanol), [oc]lz)u +110.5° (¢ 0.52; water); methiodide of
(1) (prisms), mp 256-257°C (from methanol).

0-Methylfortucine (II) was obtained by the methylation of 0.2 g (I) with diazomethane
in ether at +5°C. After the end of the reaction (48 h), the ether was evaporated off, the
residue was dissolved in chloroform, and the chloroform solution was washed with 17 caustic
soda solution and with water. After drying over sodium sulfate, the chloroform was evap-
orated off and the dry residue was crystallized twice from ether. This gave 0.09 g of acicu-
lar crystals of (II) with M* 287, mp 112-113°C, [a]6° +49.3° (c 1.15; ethanol).

1-0-Acetylfortucine (III) was obtained by the acetylation of 0.1 g of (I) in a mixture
of 1 ml of pyridine and 2 ml of acetic anhydride at 20°C. After the end of the reaction (24
h), the solvents were distilled off in vacuum at 60°C. The residue was treated with 5 ml of
water and, after being made alkaline with ammonia, the acetylation product was extracted with
chloroform. The dried chloroform extract was evaporated to dryness, and the residue was crys-
tallized from methanol. This gave 0.04 g of acicular crystals of (III) with Mt 315; mp 199-
201°c, [a]5° +9.8° (c 0.28; methanol). UV spectrum, Ap,y, nm; 285.7, 225.0 (log € 3.49,

3.90). IR spectrum, Apyx, cm™': 1460, 1520, 1600, 1730.
We express our gratitude to Yu. Yu. Volodin (Onkotsentr) for taking the CD spectra.

SUMMARY

The structure and stereochemistry of a new alkaloid from the Fortune variety of narcissus,
which we have called fortucine, have been established.

A distinguishing feature of the stereochemistry of the alkaloid molecule is the cis-link-
age of rings B and C.

LITERATURE CITED

G. M. Gorbunova, V. I. Sheichenko, and 0. N. Tolkachev, Khim. Prir. Soedin., 800 (1984).

K. Kotera, Y. Hamada, K. Tori, K. Aono, and K. Kuriyama, TetrahedronLett., 2009 (1966).

J. M. Llabres, F. Viladomat, J. Bastida, C. Codina, et al., Phytochemistry, 25, 1453

(1986).

4. V. I. Sheichenko, G. M. Nikolaev, N. I. Dubrovina, V. F. Bustrov, and G. P. Kugatova-
Shemyakina, Izv. Akad. Nauk SSSR, Ser. Khim., 2473 (1971).

5. V. I. Sheichenko, G. M. Nikolaev, N. I. Dubrovina, V. F. Bustrov, and G. P. Kugatova-

Shemyakina, Izv. Akad. Nauk SSSR. Ser. Khim., 2168 (1971).

W N =

Immirzi and C. Fuganti, J. Chem. Soc. B, 1218 (1971).
(. Roques, J. Piquion, R. Fourme, and D. Andre, Acta Crystallogr. B., 30, No. 2, 296
1974).
15. G. G. Deangelis and W. C. Wildman, Tetrahedron, 5099 (1969).
16. R. Razakov, V. N. Bochkarev, N. S. Vul'fson, Kh. A. Abduazimov, and S. Yu. Yunusov,
Khim. Prir. Soedin., 19 (1968).
17. T. Ibuka, H. Irie, A. Kato, and S. Uyeo, Tetrahedron Lett., 4745 (1966).

6. S. Uyeo and N. Yanaihara, J. Chem. Soc., 172 (1959).
7. Y. Nakagawa and S. Yueo, J. Chem. Soc., 1736 (1959).
8. T. Kitagawa, S. Uyeo, and N. Yokoyama, J. Chem. Soc., 3741 (1959).
9. H. G. Boit, H. Ehmke, S. Uyeo, and H. Yajima, Chem. Ber., 90, 363 (1957).
10. K. Kuriyama, T. Iwata, M. Moriyama, K. Kotera, et al., J. Chem. Soc. B., 46 (1967).
11. S. Mizukami, Tetrahedron, 89 (1960).
12. J. Clardy, W. C. Wildman, and F. M. Hauser, J. Am. Chem. Soc., 92, 1781 (1970).
A.
R

730



