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Structure (I) has previously been proposed for albertine,  an alkaloid isolated f rom the epigeal par t  
of Leontice alberti i  [1, 2]. The present  paper  gives the resul ts  of a study of the position of the hydroxy 
group of the alkaloid and its configuration. 

The heating of dihydroalbertine with phosphorus pentoxide gave the anhydro base (VII), the UV spec-  
t rum and the nature of the mass - spec t rome t r i c  decomposit ion of which resemble  those for sophocarpine 
[3, 4]. The dehydration of deoxydihydroalbertine (IV) led to an unsaturated compound (V) with a molecular  
mass  of 232. The la t ter  does not reac t  with sodium te t rahydroborate ,  which shows that its double bond is 
not adjacent to the nitrogen atom. The catalytic hydrogenation of (V) in the presence  of platinum black 
yielded matridine.  Consequently, the hydrogens at C 5 and C 6 in the albertine molecule have the cis a r r ange -  
me nt. The asymmetr ica l  carbon a t o m  ar is ing as a resu l t  of the acidification of deoxoalbertine with mig ra -  
tion of its double bond and the format ion of an ammonium derivative also has the relative cis configuration. 
To determine the position of the hydroxy group in albertine,  it was chlorinated with a mixture of thionyl and 
sulfuryl chlorides. Under these conditions, two hydrogen atoms in the molecule of the alkaloid were r e -  
placed by halogen, as in matr ine [5]. The mass  spec t rum of the halogenated compound showed the peak of 
an ion with m / e  314 corresponding to the molecular  mass  of dichloroanhydroalbert ine.  The ions c o r r e -  
sponding to the fragments  ar is ing by the splitting off of hydrocarbon radicals  and residues f rom rings A 
and B were each displaced by 70 amu. This shows that the halogens entered at C14. However, the NMR 
spect rum of dichloroalbert ine (IX) lacks the signal of an olefinic proton. Consequently, the ionwi thm/e  314 
appearing under the conditions of mass  spec t romet ry  is a product  of the dehydration of dichloroalbertine.  
The hydrogenation of dichloroalbertine in the presence  of a platinum catalyst  in ethanolic solution formed 
albertine. These resul ts  show that the hydroxy group remains  unchanged in the cMorination reaction.  Thus, 
albertine has the s t ructure  of 13-hydroxy-7,11-dehydromatr ine  (I). 
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E X P E  R I M E  N T A L  

O-Tosyl  Es te r  of Albertine.  A solution of 0.1 g of albert[he in 3 ml of dry pyridine was treated with 
0.15 g of toluenesulfonyl chloride,  and the mixture was heated in a sealed tube at 60°C for 10 h. The r e s i -  
due af ter  the evaporat ion of the pyrldine in vacuum was dissolved in water  and washed with ether;  it was 
then made alkaline with ammonia and was extracted with ether.  The residue af ter  the distil lation of the 
solvent was crys ta l l ized f rom petroleum ether  and had mp 155-156°C. 

Dihydroalbertine (iI). A solution of 0.4 g of albertine in 10 ml of glacial acetic acid was added to a 
flask containing f reshly  reduced platinum from 0.4 g of P t O  2 in 10 ml of glacial acetic acid and was shaken 
in an a tmosphere  of hydrogen at 70-80°C for two days. After the catalyst  had been eliminated, the solution 
was dried under vacuum, the residue was made alkaline with caustic soda, and the base was extracted with 
ether.  After  the e ther  had been distil led off, the residue was dissolved in acetone. On concentrat ion,  the 
solution deposited crys ta ls  of (II) with mp 170-171°C, [~]D+3~ ° (c 0.6; ethanol), Rf  0.2 [TLC, si l ica g e l -  
gypsum (9 : 1); c h l o r o f o r m - m e t h a n o l  (5 : 1)]. 

Dehydration of Dthydroalbertine. Dihydroalbertine (0.05 g) was mixed with purified sand and heated 
with 0.2 g of P2Os at 200°C for 4 h. Then the mixture was decomposed with ice and was made alkaline with 
25% caustic soda solution, and the bases were  extracted with ether.  The residue consisted of an oil with 
Rf 0.1 (VII) and 0.2 (starting material) .  UV spect rum:  2,ma x 262 nm. 

Deoxoalbertine (liD. A solution of 0.8 g of albertine in 200 ml of absolute e ther  was treated with 1.5g 
of LiA1H4, and the mixture was boiled for 4 h. The excess  of reagent  was decomposed with water ,  and the 
reac t ion  product  was exhaustively extracted with ether.  The solvent was distilled off to give 0.71 g of a 
l ight -colored  oil with Rf 0.35. 

Perch lora te .  A solution of 0.7 g of the reduction product  in ethanol was acidified with 54% perchlor ic  
acid. The crystal l ine perchlora te  of (III) deposited with mp 190-192°C, icY]D+66° (c 0.9; ethanol). 

Deoxodihydroalbertine. A solution of 0.4 g of deoxoalbertine perchlora te  in 50 ml of methanol was 
t reated with 0.7 g of NaBH 4 in portions.  The mixture was heated on the water  bath for 20 min, cooled, acid-  
ified with ethanolic hydrogen chloride, and evaporated under vacuum. The residue was dissolved in water ,  
the solution was made alkaline with caustic soda, and the base was extracted with ether.  The base (IV) (0.26 
g) crys ta l l ized f rom acetone with mp 214-215°C, [~]D-24.7  ° (c 0.6; ethanol), Rf 0.25. 

Dehydration of Deoxodihydroalbertine. Under s imi la r  conditions to the dehydrat i0nofdihydroalber t ine ,  
0.2 g of deoxodihydroalbertine yielded 0.13 g of a product with Rf 0.25; 0.15. 

Matridine. The catalytic hydrogenation of 0.1 g of the mixture with Rf 0.25 and 0.15 over the plat i-  
num from 0.1 g of PtO 2 in 10 ml of ethanol yielded 0.1 g of a base with Rf  0.25; 0.3 (VI). 

Hydriodide of (VI). A solution of the reac t ion  product  in ethanol was acidified with hydriodic acid. 
On the addition of acetone, crys ta ls  formed with mp 310-312°C. A mixture with matr idine hydriodide melted 
at the same temperature .  

l -Sophoramine (VIII). Albertine (0.3 g) was mixed with purified sand and with 0.5 g of P205 and was 
heated at 200-210°C for 5 h. This gave 0.2 g of a base f rom an ethereal  solution of which crys ta ls  of (VIII) 
were isolated with mp 163-164°C, [ ~ ] D - 9 0  ° (c 0.6; ethanol). A mixture with a sample of I -sophoramine 
gave no depress ion of the melting point, and their  IR spec t ra  were identical. 

Dichloroalbertine (IX). To 0.4 g of albertine were added 1 ml of SOC12 and 1 ml of SO2C12, and the 
mixture was left for 20 h. Then the solvents were distilled off, the residue was dried and dissolved in a 1% 
solution of hydrochlor ic  acid, and this solution was made alkaline with caustic soda and was exhaustively 
extracted with ether.  On concentrat ion of the ethereal  solution, an amorphous precipitate of d ichloroalber-  
tine deposited (0.18 g) with Rf 0.9, [ a i D - 9 6  ° (c, 0.46; ethanol). 

Albertine. The catalytic hydrogenation of 0.1 g of dichloroalbert ine over  the platinum black f rom 0.1g 
of P t O  2 i n  10 ml of ethanol gave 0.06 of albertine with mp 161°C. 

S U M M A R Y  

Albertine,  isolated f rom the epigeal par t  of Leontice albert[i ,  is the f i rs t  hydroxyl-containing unsat~- 
urated alkaloid of the matr ine se r ies .  On the basis  of a study of its mass  and NMR spec t ra  and its con- 
vers ion  into sophoramine and matr idine,  its s t ruc ture  has been establ ished as 13e -hydroxy-7 ,11 -dehydro -  
matr ine.  
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