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The reactions of alkaloids having a 7,8-dioi system - lycoctonine, browniine, 
and dihydromonticoline - with acetic anhydride and p-toluenesulfonic acid 
have been studied. The optimum conditions for this reaction, leading to an- 
hydro compounds, have been found. 

The acetylation reaction is important in establishing the number and nature of func- 
tional groups [i]. In the case of Cz9-diterpenoid alkaloids of the lycoctonine type, which 
contain a vicinal diol system at C-7 and C-8, acetylation does not give the desired results 
since rearrangement processes take place and a complex mixture of products is formed. For 
this reason, acetylation of a 7,8-dioi system is not usually carried out. A publication has 
recently appeared in which the production of winkleridine 7,8,14,18-tetraacetate is described 
[2]. 

The factors described above have induced us to study the behavior of alkaloids with a 
7,8-dioi system - lycoctonine (I), browniine (II), and dihydromonticoline (III)- in reac- 
tions with acetic anhydride and p toluenesulfonic acid. The reactions performed in the 
course of 5 and Ii days gave identical results. 

The reaction of lycoctonine with acetic anhydride and p-toluenesulfonic acid gave two 
compounds - (IV) and (V). Decreasing the amount of p-toluenesulfonic acid led to an increase 
in the yield of (IV). 

The IR spectrum of (VI) had the absorption band of an ester carbonyl (1710 cm'Z). The 
presence in the PM]~:spectrum of the signals of an aminoethyl group (3 H, triplet, J = 7 Hz, 
0.8 ppm), of four methoxy groups (3 H each, singlets, 3.22, 3.24, 3.34, and 3.42 ppm), and 
of three acetoxy groups (6 H, singlet, 2.04 ppm; 3 H, singlet, 2.1 ppm), and also an increase 
in the mass (I) by 126 a.m.u, showed the formation of lycoctonine triacetate (IV). To con- 
firm the formation of alycoctonine triacetate and the absence of any skeletal rearrangement 
processes whatever, we hydrolyzed (IV). The hydrolyzed product was identical with lycoctonine 
according to spectral characteristics, TLC, and a mixed melting point. 

The presence in the IR spectrum of (V) of the absorption band of a carbonyl in a six- 
membered ring (1720 cm -I) and in the PMR spectrum of the signals of a aminoethyl group (3 H, 
triplet, J =7 Hz, 0.84 ppm) and a decrease in the molecular mass of (I) by 18 a.m.u, per- 
mitted the assumption for the compound of the structure (V), which corresponds to an anhy- 
drolycoctonine. 
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I.R=R~--=R.~ CCHs: Rt=CH:~OH 
II.R=R,2~OCH3; p~_CH~C'CFIB; R:~----OH 
III.R=Ri=OH; R::=I4: R~=OCHs 
V.R,---R~=R~= CCH3: R~--=CH~O;-I 

VI.Rt=R~=OCH:~: R~=CH::OCH:,: R,=OH 
VII.'i?I----R~=OAc; R3=H; |,~4=OCHs 

This types of pinacolone rearrangement is known in the literature [3, 4]. The acyla- 
tion of browniine led to the initial compound and to compound (VI), which, according to its 
IR spectrum (1725 cm "I) and its PMR spectrum - an aminoethyl group (3 H, triplet, J = 7 Hz, 
0.96 ppm), four methoxy groups (3 H each, singlets, 3.26, 3.36, 3.39, 3.52 ppm) - and also 
its mass spectrum (M ~ 449), was an anhydrobrowniine. 

The acetylation of dihydromonticoline (III) with acetic anhydride in the presence of 
p-toluenesulfonic acid gave compund (VII) the spectrum of which contained the signals of 
two methoxy groups (3 H each, singlets, 3.20, 3.22 ppm), of two acetoxy groups (3 H each, 
singlets, 1.94, 2.04 oom) and of an aminoethyl group (3 H, triplet, J = 7 Hz, 1.01 ppm). 
The increase in the molecular mass of (III) by 66 a.m.u, and the presence of two acetoxy 
groups permitted the assumption that (VII) was an anhydoracetate of dihydromonticoline in 
which the carbonyl group was located at C-7. The formation of the carbonyl group at C-8 
and the expansion of ring D is excluded because of the absence of the signals of olefinic 
protons from the PMR spectrum [5]. 

EXPERIMENTAL 

IR spectra were taken on a UR-20 instrument in KBr tablets, PMR spectra on a BS- 
567A (100 MHz) instrument in deuterochloroform with HMDS as internal standard (6 scale), 
and mass spectra on a MKh-1303 instrument fitted with a system for direct introduction into 
the ion source. Alumina "for chromatography" was used for chromatography. The homogeneity 
of the reaction products was checked by chromatography in a thin layer of alumina in the 
following systems: ether, ether-methanol (iD0:l), chloroform-methanol (50:1), and hexane- 
ether (1:4). 

General Procedure. Mixtures of I.i g of an alkaloid, ! g of p-TsOH, and 40 ml offreshly 
redistilled acetic anhydride were left for 5 and ii days at room temperature. The acetic 
anhydride was evaporated off, and the residue was dissolved in 5% sulfuric acid. The acid 
solution was washed with ether (3 × 50 ml) and then, with cooling, was made alkaline with 
sodium carbonate, and the reaction product was exhaustively extracted with ether. 

Acetylation of Lycoctonine. The reaction was performed with I.I g of lycoctonine, i g 
of p-TsOH, and 40 ml of acetic anhydride. The reaction product was separated on a column 
of deactivated alumina. Elution with hexane-ether (1:4) gave 0.6 g of the amorphous product 
(IV) and 0.4 g of the amorphous product (V). 

Acetylation of Lycoctonine. The reaction was performed with 0.35 g of lycoctonine, 
0.15 g of p-TsOH, and 10 ml of acetic anhydride. The reaction product was separated on a 
column of deactivated alumina by the procedure describe above. This gave 0.32 g of lycoc- 
tonine triacetate (IV). 

Acetylation of Browniine. The reaction was performed with 0.4 g of browniine, 0.4 g 
of p-TsOH, and 10 ml of acetic anhydride. The reaction product was separated on a column 
(1.8 × 46 cm) of deactivated alumina. Eluation with ether-methanol (50:1) yielded 0.i g 
of amorphous anhydrobrowniine, and ether-methanol (i0:i) gave browniine (0.3 g). 

Acetylation of Dihydromonticoline. The reaction was performed with 0.1 g of dihydro- 
monticoline, 0.1 g of p-TsOH, and 4 ml of acetic anhydride. After the solvent had been 
distilled off, 0.04 g amorphous dihydromonticoline anhydroacetate was obtained. 

Saponification of Lycoctonine Triacetate. Lycoctonine triacetate (0.1 g) was boiled 
in i0 ml of a 10% methanolic solution of KOH for 4 h. The solvent was evaporated off, and, 
after coooling, the residue was dissolved in water and extracted with ether. This gave 
0.08 g of lycoctonine. 
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