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Information has appeared in recent  years  on new sesquiterpene laetones isolated f rom plants. The poor 
solubility of the susqui terpene lactones in water  complicates  their biological testing and, consequently, their  
pract ical  use. In view of this, attempts have been made to conver t  the sesquiterpene lactones into soluble com- 
pounds. Thus, for example, for some compounds containing an ~-methylene- 'y- lac tone r ing derivat ives w i th  
p r ima ry  and secondary  amines have been obtained which, in their  turn, give water-soluble  salts [1, 2]. The re-  
action of sesqui terpene lactones with t e r t i a ry  amines has not been established. 

We repor t  the prepara t ion of a pyridine derivative of grosshemin,  which is formed by the react ion of pyri-  
dine and hydrochlor ic  acid with g rosshemin  (I) in the presence  of acetic anhydride. 

The pyridine derivative of g rosshemin  (II), C20H2404NCI -H20, mp 160-165°C, [~]~+ 71.23 ° (c 1.33; water) 
is readily soluble in water ,  soluble in ethanol, and spar ingly soluble in other organic solvents.  

The pryr idine derivative is formed only in the presence  of acetic anhydride, which is a cata lyst  in this re -  
action. Grosshemin acetate (III) does not  form a pyridine derivative,  and the pyridine derivative,  of g rosshemin  
is acetylated only under more  severe  conditions. 

The IR spec t rum of (II) has absorption bands at (cm -1) 3450 (OH) and 3300 (H20), 1770 (~/-lactone), 1745 
(cyclopentanone), and 1640 and 1620 (double bonds in conjugation). 

: The NMR spec t rum of (II) (Fig. 1) has the following signals (ppm): doublet at  1 . 1 1 - 3  H15; tr iplet  at  3 .96-  
H4; multiplet  at 4 .28-H6;  two singlets at 4.54 and 4 . 8 5 - 2  H14; quartet  at  5.64 (Jla-t3' = 13.8 Hz; Jt~,13 = 9.0 
Hz)-H13; quartet  at  5.89 (J13, t3' = 13.8 Hz; Jlt,  13' = 5.0 Hz)-Ht3, ;  two tr iplets  at 8.02 (2 H) and 8.40 (t  H); and 
a doublet at 9.90 (2 H) -py r id ine  protons.  
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Fig. 1. NMR spec t rum of the pyridine derivative of g r0sshemin  in d-pyr id ine .  
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Fig. 2. t3C NMR spectra :  a) grosshemin in DMSO-d6; b) pyridine derivative 
of g rosshemin  in dioxane. 

Figure 2 shows the t3C NMR spect ra  of (I) and (II), f rom which it follows that the molecule of the lat ter  
has five carbon atoms more than  that of (I), i.e., the addition of pyridine has taken place. On t reatment  with 
alkali followed by acidification, (I1) decomposes into the initial compounds. 

It follows f romthe  facts given that the substance obtained is the chloride of a quaternary ammonium base.  
The formation of such a compound is theoret ical ly possible: On the one hand, the tendency of pyridine to give 
salts of quaternary  ammonium bases is known and, on the other hand, the ease o f  opening of the exocyclic meth- 
ylene group in conjugation with the carbonyl of the lactone ring to form condensation products (the Michael re-  
action) has been fair ly well descr ibed in the l i terature.  The Michael reaction is a revers ib le  process .  Some 
sesquiterpene lactones fo rm Michael adducts even on chromatography;  for example, in the chromatography of 
pulchellin on alumina and its elution with methanol, addition of the lat ter  takes place [3-5]. 
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E X 1 ) E R I M E N T A L  

1)reparation of the 1)yridine Derivative (II). A mixture of 4 g of (I), 15 ml of acet ic  anhydride, and 30 ml 
of pyridine was kept at  room tempera ture  for 48 h and was then diluted with 1 ml of distilled water .  The mi- 
c rocrys ta l l ine  precipitate of (HI) that deposited was fi l tered off and was washed with water  (3 x 10 ml). This 
gave 0.9 g of (III). The fi l trate was washed with ch loroform (6 x 10 ml) for the final elimination of (III) andwas 
then acidified with hydrochlor ic  acid to pH 1-2 and left in an evaporating dish under a hood. After  the complete 
elimination of water ,  heavy white c rys ta l s  were obtained which were f i l tered off with the aid of a vacuum, 
washed on the f i l ter  with ethanol (2 x 15 ml) and dried over calcium chloride for three  days. This gave 3 g of 
color less  p r i sms  with mp 155-164°C. 

Thin- layer  chromatography in the ace tone -e thano l  (8:2) sys tem gave one spot with Rf 0.3 (grosshemin 
has Rf 0.8 in this system);  it was revealed with a 0.5% solution of KMnO 4 in 0.5% H2SO 4. 

For  fur ther  purification, compound (II) was chromatographed on si l ica gel, eluted with ace tone -e thano l  
(8:2) ,  r ec rys ta l l i zed  f rom the same mixture,  and dried over 1)205 under vacuum without heating for 24 h: mp 
160-165°C, [~]~ +71.23 (c 1.33; water); C20H2404NC1.H20. 

On long standing, the mother  liquors gave an additional 1 g of (II). 

Decomposit ion of (II). To a solution of 0.2 g of (II) in 2 ml of water  were  added 4 ml of a 20% solution of 
NaOH. A strong odor of pyridine appeared. After  the react ion mixture had been acidified with a 20% solution 
of HC1, c ry s t a l s  of g rosshemin  deposited which were identified by their  mp (200-202°C) and their  IR and NMR 
spectra .  

S U M M A R Y  

The react ion of pyridine and hydrochlor ic  acid with grosshemin  in the presence  of acetic anhydride fo rms  
a substance with the composit ion C20H2404NC1- H20, mp 160-165°C, [~]~ + 71.23 (c 1.33; water), for which s t ruc-  
ture (II) is proposed.  
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