
separating the alkaloids according to their solubil i ty  in organic solvents and also on a column of alumina, we have 
isolated protoprine, cryptopine, d-bicuculine, l-adlumine, a base with mp 158-159" C, fumaridine, and fumaramine [2]. 

The authenticity of the l-adlumine was shown by its oxidation with potassium permanganate to a 3, 4-methyl- 
enedioxy dicarboxylic acid and m-hemipinic acid and the identity of its physical properties with literature data [3]. 

The base with mp 158-159" C, [a id  + 127.7* (c 1.1; chloroform) had Rf 0.79 on chromatography in a thin 
layer of silica gel [chloroform-methanol (8 : 2)] and R~ 0.73 on a paper cbxomatogram [1-butanol--acetic acid--water 

.(lOO: 5 : lOO)]. 

The IR spectrum of the base had absorpt/on bands at 940 cm "l, 103b (CH~O~), 1505, 1610 (aromatic ring), and 
1760 c m ' l  (~CO), and the UV spectrum had kma x 296 m~(log ~ 3.90). The NMR spectrum had a singlet at r = 7.55 
(N-CH3), two singlets at r = 6.10, 6.23 (2 OCHa), and a quadruplet at r = 4.30 (CH202), two one-proton doublets at 
r = 2.92, 2.68 (ortho aromatic protons), and two singlets at 7" = 3.43, 3.70 (para aromatic protons). Oxidation of the 
base with dilute nitric acid gave hydrastinine and hemipinic acid. All this permits the conclusion that our base is 
d-a-hydrastine [4], which we have found in this plant for the first time. From Fumaria vafllantii Loisl, collected in 
the Tashkent Oblast on 3-5  May 1965 in the period of vegetation and incipient fruit-bearing, we obtained 0.54% of 
total alkaloids by chloroform extraction. Separation of the mixture of alkaloids yielded protopine, d-a-hydrastine, 
fumaridine, and fumaramine. 

The NMR spectra were taken by M. R. Yagudaev on a JNM-4I-I-100/100 MHz instrument in deuterochloroform 
with HMDS as internal standard. 
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We have studied the alkaloids of the epigeal part of four species of Pedicularis. The results can be seen from 

the following table. 

Species 

P. dolichorhiza 
Schrenk. 

P. olgae Rgl. 

P. macrochila V v e d. 

P. olgae Rgl, 

Place and time of collection 
(year, date) 

Basin of the R. Talas, 
KirgSSR, 24 June 1966 
Chimgan, Tashkent Oblast, 
27 March 1967 
Kungei Ala-Tau, 
KazSSR, 15 June 1967 
Sarydasht, TadzhSSR, 
20 June 1967 

Vegetation period 

Flowering 

Incipient bud formation 

End of  flowering 

Flowering 

Total alka- 
loids, % by 
weight of 
the raw 
material 

0.29 

0.70 

0,31 

0.80 

We investigated the alkaloids of P. dolichorhiza in more detail, By chloroform extraction, P. dolichorhiza 
yielded 0.18% of combined ethereal bases and 0,11% of combined chloroform bases. From the ethereal fraction by 
treatment with acetone, we isolated a base with nap 218-220 ° C (acetone), [ a ] ~  +38 ° (c 0,318; methanol) identical 

with the plantagonine from P. ql$ae [1]. 

The mother liquor was separated with respect to basicity into five fractions. The 3-rd and 4-th fractions yielded 
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a picrate  with mp 127-128 ° C (water),  Cz4H2aON. C6HsOTN 3 the properties o f  which agreed with those of the p icra te  of 

ind icamine  from Plantago indic_~a [2]. 

From the chloroform fraction by t rea tment  with a mixture of ethanol and petroleum ether (1 : 5) was isolated a 
base with mp 136-138 ° C, [ a ] ~  --168.2* (c 0.2151 ethanol).  By compara t ive  paper chromatograms and a mixed 
mel t ing  point,  this a lka lo id  was shown to be ident ica l  with an authentic  sample of N-methylcy t i s ine  [1]. 
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We have studied the mass spectra of the alkaloids tha l icmine  (I),  tha l icmidine ,  (II),  and tha l ics imidine  (III) .  

Rt 

R 

~ I, R,=OCH~,R~ u R~O2CH'~ 
H , ~ C ~  II, R, =H,Iq~OCH3,R~= 0a 

OCH~ Ill, I~,= R2= R~0Caa 

Character is t ic  features of these alkaloids are the maximum intensit ies of the peaks of the molecular  ions and the 
considerabie intensit ies of  the peaks of the (M -- 1) + ions. 

Substance 
M+ 

m/e and relative intensity, % 

(I) 369(100) 
(II) 341(100) 

(llI) 385(100) 

32605) 
298(50) 
342(33) 

311(16) 
283(11) 
327(17) 

295(21) 
267(57) 
311(33) 

236(21) 
280(26) 

(M I)+ 

368(94) 
340(92) 
384(74) 

(M--15)+ 

354(22) 
326(36) 
370(50) 

(~ - 3I) - 

338(21) 
310(28) 
354(21) 

The results of the fragmentat ion of the molecular  ions of the alkaloids ( I ) - ( I I I )  agree mainly  with l i te ra ture  
data [1]. 2~ae mass spectra of these alkaloids contain fragments with m / e  43 (H2C=N--CHs) and a (M - 43) +. The 
intensity of the ion a is from 15 to 50% of the max imum peak.  When the ion a loses a methyl  group, ion b is formed, 
and when it loses a methoxy group it  forms ion c. The further loss of a methoxy group by ion c in the alkaloids (II) 
and (III) leads to the appearance of ion d. 

The peaks of the ions (M - 1) +, (M -- 15) +, and (M -- 31) + are found in the spectra of a l l  three compounds and 
are formed by the loss of hydrogen, methyl ,  and methoxy radicals  from the molecular  ion. The results of our study 
of the mass spectra o f ( I ) - ( I I I )  are given in the table .  

The ~ransitions a--.  b, a --- c ---- d are shown by the presence of the following metastable  peaks in the mass 
spectra. 

(I), m*=3112/326=296 (talc. 296.6); m*=2952/326=267 (calc. 266.9); 
(lI), m*=2832/298=269 (calc. 268.7); m*=2672/298=239 (calc. 239.2); 

m*=236~/267=208 (calc. 208.5); 
(III), m*=3272/342=312 (talc. 312.6); m*=3112/342=283 (talc. 282.8); 

m*=2802/311=252 (ealc. 252). 
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