
N-Formyl lo l ine .  This was hydrolyzed in the same way as N-acetylnorlol ine.  F rom O.03gofthebase was 
obtained 0.022 g of an oil with Rf 0.32. Its dihydrochloride had mp 244-246°C (decomp). A mixture with loline 
dihydrochloride showed no depression of the melting point. 

N-Formyl!ol ine  Methiodide. A solution of 0.03 g of N-formyUoline in 5 ml of acetone was treated with 
0.025 g of methyl iodide. Yield 0005 g, mp 180°C. A mixture of (IV) gave no depress ion of  the melting point. 

SUMMARY 

In addition to three known alkaloids, the seeds of L. cuneatum have yielded N-formylloline, N-acetyl- 
norloline, and the new alkaloids N-methylloline and N-formylloline methiodide. 

1. 

2. 
3. 
4. 

L I T E R A T U R E  C I T E D  

S. Yu. Yunusov and S. T. Akramov,  DOklo Akad. Nauk UzSSR, No. 3, 27 (1954); Zh. Obshch. Khim., 25, 
1813 (1955). 
S. To Akramov and S. Yu. Yunusov, Khim. Prirodn. Soedin., 262 (1965); 298 (1968). 
J. D. Robbins, J. G. Sweeny, S. R. Wilkinson, and Do Burdick, J. Agr. Food Chem., 5, 1040 (1972). 
S° Yu. Yunusov, Izv. Akad. Nauk UzSSR. No. 4, 11 (1948); Khim. Prirodn. Soedin., 104 (1966). 

LOLIDII~E - A NEW CHLORINE-CONTAINING 

FROM THE SEEDS OF Lo l ium c u n e a t u m  

]~. Kh. B a t i r o v ,  V. M. Mal ikov ,  
and S. Yu. Yunusov 

A L K A L O I D  

UDC 547.944/945 

By chromatographing the ether-soluble  fraction of the combined alkaloids on a column of silica gel we 
have isolated a new unusual chlorine-containing base - lolidine - with the composition CtsH27N404C1 (M + 398), 
mp 225-226°C, [c~]~ +146 ° (c 200; chloroform).  Lolidine was also isolated without using chlorine-containing 
solvents in all stages of isolation and purification. 

The IR spect rum of the base has absorption bands at 3170-3180 cm -1 (NH), 1635 cm -t (NCOCH3) , and 
1665 cm -1 (C=N--C- -O-- )  - Lolidine is not acetylated by acetic anhydride and acetyl  chloride, which is prob-  

II 
O 

ably due to the presence of an = NHCOCH 3 group. 

The NMR spectrum of the alkaloid (CDCI3, 6 scale, JNM 100/100 MHz) shows the signals of an = N - C C C H  3 
group (1.96 ppm, 3H, singlet) and an = N - C I I  3 group (2.63 ppm, 3H, siaglet). 

The mass  spec t rum of lolidine (Fig. 1) confirms the suggested composition and is charac te r i sUc for alka- 
loids of the loline group [110 The mass  spectrum shows a ser ies  of peaks of chlorine-containing ions which are  
distinguished by the presence  of the charac te r i s t i c  isotopic peaks.  

The molecular  ion appears in the form of a doublet with m/e  398 and 400, the ratio of the intensities of 
the 398/400 peaks being 3 : 1, which shows the presence  of one covalently bound chlorine atom [2]. The peaks 
of ions with m/e  363 and 362 cor respond to the elimination of chlorine and of hydrogen chloride f rom the molec-  
ular ion. The high molecular  weight and also the presence  of strong peaks of ions with m/e  153 and 181 in the 
mass  spectrum permi t  the assumption that lolidine is a bimolecular  compound consisting of f ragments  of loline 
and N-acetylnorloline [1, 3]. The number of protons calculated f rom the integral  curve of the NMR spect rum 
is in agreement  with this hypothesis and corresponds  to the alkaloids just mentioned. 
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Fig. 1. Mass spec t rum of lolidine. 

The peak of the ion with m /e  245 (M - 153) + corresponds to the detachment of a loline radical  f rom the 
molecular  ion [ll. The absorption band at 1665 cm -1 in the IR spectrum and the paramagnet ic  shift of the 
signal of the = N - C H  s group by 0.26 ppm in comparison with that of loline shows that the loline (R) is attached 
to the other par t  of the molecule through a CO group ( - C O - R ) .  Consequently, the chlorine atom is in the N- 
acetylnorloline par t  of the molecule.  

On the basis of a comparat ive study of the mass  and NMR spectra  of chlorohydroxyloline and lolidine it 
may be concluded that in the N-acetylnorlol ine moiety of the alkaloid the oxygen "bridge" has opened and the 
chlorine occupies the C 6 position [4]. 

The IR and mass  spec t ra  show the absence of a hydroxy group f rom lolidine. This means that the hy- 
droxy group formed at C 2 af ter  the opening of the oxygen bridge is substituted through a carbonyl group by the 
loline radical .  

The facts given above permit ted the suggestion for lolidine of a s t ruc ture  which agrees  well with the 
mass spectrum.  In the mass spectrum of D-lolidine, the peaks of ions with m/e  245 and 217 a re  displaced by 
unity in the direction of high mass  numbers ,  which confirms the position of the -NHCOCH 3 group in the chlo- 
r ine-coa ta in ingpar t  of the molecule.  For  a definitive confirmation of the s t ructure  of lolidine we hydrolyzed it 
in an acid medium° In the hydrolysis  products  we detected loline and norloline chromatographical ly.  Norloline 
is obtained in the hydrolysis  of lolidine f rom the chlorine-containing moiety by cyclization on alkalinization 
with the formation of an oxygen bridge, as has been found previously [4]. 

Thus, lolidine has the s t ruc ture  (I). The native nature of lolidine was confirmed by its isolation f rom 
the combined alkaloids obtained by extracting the raw mater ia l  with methanol. 

EXPERIMENTAL 

The homogeneity of the substances was checked by chromatography in a thin layer of type KSK silica gel 
in the ch lo ro fo rm-me thano l  (20 : 5 + 2 drops of 25~ ammonia solution) system. 

Isolation of Lolidine. The ether-soluble  fract ion of the combined alkaloids A (1.47 g) was chromato-  
graphed on a column of sil ica gel (1 : 50). Elution was per formed with b e n z e n e - e t h e r  (I : 4), ether,  e t h e r - c h l o -  
roform (9 : i ) ,  e t h e r - c h l o r o f o r m  (4 : I ) ,  and chloroform.  From the e t h e r - c h l o r o f o r m  (4: 1) fraction we i so-  
lated 0.21 g of a mixture of bases with Rf 0.86 and 0.65. The latter was treated with methanol; a base with 
the composition CisH2?N404CI, Rf 0.86, crys ta l l ized out. Yield 64 rag, mp 225-226°C (methanol), [c~]~ +146 ° 
(c 2.0; chloroform).  

The base with Rf  0°65 was identified as lolinine. 

Hydrolysis  of  Lolidine. A solution of 8 mg of lolidine in 3 ml of 3~c hydrochlor ic  acid was heated at 80°C 
for 2 ho Then the reaction mixture was neutralized with 20% aqueous caustic soda; after  30 min the alkaloids 
were extracted with chloroform.  Yield 5 mg. 

The hydrolysis  product showed two spots with Rf  0.17 and 0.40, which were  stained by the Dragendorff 
reagent  and the Rf values of which coincided with those of norloline and loline. 

Methanolic Extract ion of the Seeds. The commihuted seeds (10 kg) were extracted with methanol. Five 
extractions were per formed.  The extract  was fil tered and the solvent was distilled off under vacuum. The 
concentrated extract  was acidified with 10~c sulfuric acid and washed with ether until the ethereal layer  was 
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color less .  Then it was made alkaline with a 25% solution of ammonia,  and the alkaloids were extracted with 
ether  and chloroform.  This gave 0.20 g of e ther-soluble  and 7.30 g of chloroform-soluble  alkaloids. 

The ether-soluble  alkaloids were chromatographed on a column of alumina (1 : 30). The alkaloids were 
eluted with hexane -benzene  (1:4),  benzene, benzene-methano l  (99 : 1), and benzene-e thanol  (49:1).  Elution 
with the benzene-methano l  (99:1) mixture yielded 7 mg of lolidine. 

S U M M A R Y  

A new chlorine-containing alkaloid, lolidine, has been isolated from the seeds of L. cuneatum Nevski° 
On the basis of its spectral  charac te r i s t i c s  and the production of loline and norloline on hydrolysis ,  s t ructure  
(I) has been established for it. 
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