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ALKALOIDS OF Aconitum tuberosum STRUCTURE
OF TUBERACONITINE AND TUBERMESACONITIN E

Z. S. Boronov&g and M. N. Sultankhodzhaev UDC 547.944/945

Total alkaloids ofAconitum tuberosumoots afforded neoline and two new alkaloids, tuberaconitine and
tubermesaconitine. The structures of the new alkaloids were proved based on spectral data and chemical
transformations from aconitine and mesaconitine.
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Roots ofAconitum tuberosurhlost. collected in Yugoslavia afforded the known alkaloids mesaconitine, aconitine,
flaconitine and the new alkaloid tuberan[ag In continuation of the study of alkaloids of this plant, we isolated the known
alkaloid neoline and two new alkaloids, tuberaconitijeaid tubermesaconiting)(

TuberaconitineX) is an amorphous base of compositiog G H O . Its IR spectrum contains absorption bands of
hydroxyl, ester, ether, and aromatic ring. The PMR @thibits signals for N-ethyl, two tertiary C-methyls, four methoxyls,

a monosubstituted aratic ring, and several methine protons with a geminal O substituent. Spectral data of the alkaloid and
aconitine are consistent with similar structures. Thus, a 1H doublet at 3.37 ppm (J = 5 Hz) belongs améitBicates that

a C-164-methoxyl is present. A 2H doublet with splitting constant 9 Hz for methylene prot@ig&feminal to the methoxyl

is observed at 3.51 ppm. The signal for #leB the geminal hydroxyl is observed at 3.68 ppm (1H, gd, J = 10,Hz, J =7 Hz).
The hydroxyl on C-13 resonates at 3.75 ppm (1H, br.s). Atom C-6 containmathoxyl according to the signal of the proton
geminal to it at 3.99 ppm (1H, d, J = 6.5 Hz). Signals of AH{#540 ppm, 1H, dd;J =5.5Hz, J = 2.5 Hz) and |4-#482

ppm, 1H, d, J=5 Hz) geminal to the benzoyloxy are also present. The structures of acoBjtarel(tuberaconitinelf are
different; 1 contains an acetonide instead of the acetoxXd ifhis conclusion was reached by comparing the structural formulas
and was confirmed by the presence of protons for two tertiary C-methlylsTihe chemical shift and multiplicity of the H45

signal indicates that the acetonide occupies the 8,15-positions and becrigrgtation in the 15-position.

The mass spectrum biconfirms the above data. Strong peaks for [M 58] and [M* 74] appear after loss of acetone
(1a) and acetonidelp) from the 8,15-acetonide (Scheme 1). Further fragmentation is due to loss of methoxyl frdm C-1 (
andld). A parallel pathway of mass-spectrometric decomposition is loss of methoxyl frorhgbahd water from the C-3
hydroxyl (1f).
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1:R=GHsg M* 643 (7) la: m/z585 (100) 1c: m/z554 (38)
2:R = Ch M+ 629 ©) 2a: m/z571 (100) 2c: m/z540 (43)
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Scheme 1. Principal mass-spectrometric fragmentation pathways of tuberacahiiné {ubermesaconitine
(2) (relative peak heights are given in parentheses).

The data indicate that tuberadgtme has structurd. We confirmed this by transforming aconitin® {nto
tuberaconitine. The literature method [2] was used to prepare benzoyla&@)rfioen(3.
Benzoylaconine reacts with acetone in the presence of an acid catalyst to give the acetonide, which is idlentical to
Tubermesaconiting) is an amorphous base of compositiop G, H HlO . The IR spectr@raxifibits absorption
bands for hydroxyl, ester, ether, and aromatic ring. According to the PMR spectrum the alkaloid contains two tertiary C-
methyls, N-methyl, four methoxyls, and a monosubstituted benzene ring. Comparision of the empirical formulas and functional
groups oR andl shows that the alkaloids differ in the nature of the N substituent. An N-methyl oc@undareasl has N-
ethyl. Signals for methine protons in the PMR spectrugiinélicate that the remaining substituents in the two alkaloids have
identical locations and stereochemistry. The presence oflleazoyloxy group on C-14 is confirmed by the signal
for the gembenzoyloxy proton H£44.83 ppm, d, J=5 Hz). The signal for H81&ppears at 4.45 ppm (1H, d¢, J =5.5
Hz, J, = 2.5 Hz) and indicates that the acetonide bonded to C-15 hasdhéguration. The signal for the C-13 hydroxy
proton appears at 3.87 ppm as a broad singlet. The signal fgrge+éinal to a methoxyl, is observed at 4.00 ppm (d, J =
6.5 Hz).
The mass-spectrometric fragmentatior2 ¢6cheme 1) is consistent with structdrand is very analogous to that
of 1.
The proposed structure f@rwas confirmed by correlation with mesaconitide (Boiling 4 in dioxane—water gave
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benzoylmesaconin&), which forms a product with TLC behavior and an IR spectrum identical to thBsgoh storage in
acetone with acid present.

EXPERIMENTAL

PMR spectra were obtained on a Tesla BS-567A (100 MHz) instrument MEfSH= 0) internal standard (CDgCI
solvent).

Mass spectra were measured in an MX-1310 spectrometer with direct sample introduction into the ion source. IR
spectra were recorded on a Perkin—EImer System 2000 Fourier IR spectrometer in KBr pellets.

Column chromatography used KSHKica gel and deactivated aluminum oxide. The purity of the compounds was
monitored on silica-gel plates using CHCl —¢H OH (10:1 and 50:1) (1) and ethylacetate—ether (1:1 and 4:3) (2).

Separation of Total Alkaloids. A portion of the total alkaloids from the CHCI extract (1 g) [1] was dissolved in
H,SO, (5%), washed three times with CHCI , basicified with NaHCO , extracted with(28temL), basicified with Na CQ
until basic, and exhaustively extracted with CEICl . The solvent was evaporated. The mixture of alkaloids (0.43 g) was
chromatographed over a silica-gel column. Elution by GHClI —=CH OH (100:1) afforded mesaconitine (0.06 g) [3a]; by
CHCI;—CH;0H (40:1), tubermesaconitine (0.04 g) and tuberaconitine (0.05 g); by;CHCl;—CH OH (25:1), neoline (0.07 g)
[3b].

Tuberaconitine (1). IR spectrumy, cni*): 3530, 2980, 2830, 1720, 1615, 1380, 1245, 1200, 1140, 1100, 1035, 980,
845.

PMR spectrumd, ppm, J/Hz): 1.05 (3H, t,J = 6, N-GH GH ), 1.20 (3H, s, C3CH ), 1.36 (3H, s, §—CH ), 3.12, 3.23,
3.25,3.70 (3H each, s, 4xOgQH ), 3.37 (1H, d, J = 5, #1851 (2H, d, J = 9, 2H-18), 3.68 (1H, d¢, J =10, J = 75K-3
3.75 (1H, br.s, 13-OH), 3.99 (1H, d, J = 6.5, #;61.40 (1H, dd,J =5.5,J =2.5, HAH4.82 (1H, d, J =5, H-}, 7.50
and 7.97 (5H, m, Ar-H).

Correlation of 3 and 1. A solution of5 (0.07 g) prepared froi® by the literature method [2] in acetone (10 mL) was
treated with HCIQ (0.2 mL) and held at room temperature for 60 h. Acetone was removed. The solid was dissolved in water,
basicified with Ng CQ , and extracted with CHCI . The solvent was removed. The solid was purified over a column of
deactivated aluminum oxide with elution by a mixture of ethylacetate—methanol (25:1) to give a product (0.03 g) that was
identical to tuberaconitine according to TLC and IR spectrum.

Tubermesaconitine (2). IR spectrumy, cm'l): 3490, 2930, 2855, 1710, 1590, 1430, 1385, 1310, 1255, 1245, 1130,
1110, 1055, 975, 955, 830.

PMR spectrumd, ppm, J/Hz): 1.20 and 1.36 (3H each, s, 2xCzCH ), 2.30 (3H, s, N-CH ), 3.11, 3.24, 3.25, 3.67 (3H
each, s, 4xOCH ), 3.55 (2H, d, J = 7, 2H-18), 4.00 (1H, d, J = 6.%) H@5 (1H, dd,J =5.5,J =2.5, Hf)54.83 (1H,

d, J =5, H-14), 7.50 and 8.00 (5H, m, Ar-H).

Mass spectral data are shown in Scheme 1.

Correlation of 4 and 2. A solution of6 (0.1 g) prepared from by the literature method [2] in acetone (15 mL) was
treated with HCIQ (0.3 mL) and left at room temperature for 72 h. Solvent was removed. The solid was dissolved in water,
basicified with Ng CQ , and extracted with CHCI . The solvent was removed. The solid was purified over a column of
deactivated aluminum oxide with elution by a mixture of ethylacetate—methanol (30:1) ®(9i025 g).
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