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Abstract: The novel alkaloids himalayamine (1;) and limogine (2) have been obtained from 

Meconopsis villosa (Papaveraceae) and Corydalis claviculata (Fumariaceae), respectively. 

In spite of the fact that some forty-two plant species fall within the ambit of the genus 

Meconopsis (Papaveraceae), only a few have had their rich alkaloidal content investigated. 
1 

We, 

therefore, initiated a study of Meconopsis villosa (Hook.f.) G. Taylor which was collected in the 

vicinity of Darjeeling, in northern India. 
2 

Fractionation of the alkaloids yielded himalayamine, 

C20H1706N, mp 218" (CHC13-petroleum ether), whose UV spectrum with X max 293 nm denotes an isoqui- 

noline alkaloid of a somewhat unusual nature since the uv maximum for most isoquinolines is in the 

280-290 nm region. The two most important features of the mass spectrum are a molecular ion peak 

m/z 367, and a base peak m/z 350 formed by loss of hydroxide from the molecular ion. 
3 

It was thus 

logical to assume the presence of an alcohol function in the molecule. 

Analysis of the 'H NMR spectrum led to tentative structure 1 for himalayamine. Obvious fea- 

tures are an N-methyl singlet, two methylenedioxys, and four aromatic protons, two as singlets and 

two as doublets (see expression la). The section of the spectrum which was more difficult to inter 

pret concerned the five core aliphatic protons located near the center of the molecule. Doublets at 

6 2.73 and 3.61 could be assigned to the benzylic hydrogens at c-13. Another set of proton doublets 

centered at 63.26 and 4.80 could represent H-6 and 5, respectively. The relatively large vicinal 

coupling constant of 7.3 Hz is indicative of a dihedral angle of about 12", as required by the 

assignment of relative stereochemistry in expression 1. Finally, the downfield 6 5.89 singlet 

must represent the benzylic hydrogen at C-8. 

An NMR nuclear Overhauser enhancement difference study (NOEDS)4 of himalayamine proved to be 

in agreement with the structural assignment (see expression lb). - Irradiation of H-5 (6 4.80) led 

to a 7.9% NOE of H-4 (6 6.94) and a 5.4% NOE of H-6 (6 3.26). Alternatively, irradiation of H-6 

produced a 7.4% NOE of H-5, as well as a 1% NOE of the N-methyl singlet (6 2.40) and a 2.5% NOE of 

H-13 (62.73). Significantly, acetylation of himalayamine with Ac20 in pyridine led to amorphous 

0-acetylhimalayamine, C22Hlg07N, whose NMR spectrum shows H-5 downfield at S 5.92.5 
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At this stage, a 
13 

C NMR study was required, but paucity of material precluded this since only 

1.5 mg of himalayamine were available. By a felicitous coincidence, however, while investigating 

the structure of himalayamine, we were also analyzing the content of Corydalis claviculata (L.) DC 

(Fumariaceae), which had been collected near Limoges, France. It was noted that the new alkaloid 

limogine (2), C20H1705N, isolated from this source, differed in its composition from 1 only in 

having one less oxygen, while it exhibited an almost identical UV spectrum. 6,7 The mass spectrum 

of limogine (2) shows a strong molecular ion peak m/z 351, and base peak m/z 350.7 The 'H NMR spec- 

trum (see expression 2) bears a similarity to that of himalayamine (la). - A conspicuous difference, 

however, is that the chemical shift of H-4 is now relatively upfield at 6 6.65, while H-5p is also 

shifted upfield to 6 3.14. The chemical shift assignments were confirmed by an NMR NOEDS (see ex- 

pression 2a).8'v Additionally, resolution enhancement through gaussian multiplication (GM) showed 

that long range coupling obtains between H-12 and H-13, as well as between H-4 and H-5.7 

Since about 21 mg of limogine (2) were available to us, we were able to obtain a decoupled 
13 

C NMR spectrum (see expression 2b). We considered it imperative at this point, however, to employ 

off-resonance decoupling to determine the first-order multiplicities, and hence the number of pro- 

tons bound to each carbon. But even 21 mg of material was an insufficient amount to carry out ef- 

ficiently such an operation with the spectral equipment available to us. We, therefore, had re- 

course to the recently developed gated spin echo (GASPE) technique, in which one observes the evo- 

lution of a carbon spin with a time which is dependent upon the magnitude of the carbon-hydrogen 

coupling and the multiplicity. As a result, quaternary and methylene carbon signals appear above 

an arbitrary line, while methine and methyl carbon signals are found below that line. 
10 

The signal 

for C-8 (89.6 ppm) was found to lie below the base line and is thus due to a methine carbon, while 

that for C-14 (93.7 ppm) is above the line and represents a quaternary center. Likewise, the 35.2 

ppm signal due to the N-methyl carbon is situated below the line and can be differentiated from the 

two above-the-line methylene carbon signals appearing near 37 ppm. 

Turning now to the problem of the absolute configuration, both alkaloids possess the identical 

chirality since they are dextrorotatory and their CD curves are closely related. The two alkaloids 

show characteristic UV maxima at or near 293 (A+%), 237 (A-L,) and 200 nm (A+B). In spite 

of the rather strong UV absorptions in the A-Lb and A-+La regions (log E = 4.0), chromophoric 

interactions leading to exciton coupling is not observed in the CD curves because of the relatively 

long distance between the two chromophores. In contrast, a Davydov splitting is seen in the allowed 

A-B transitions band (log E = 4.5). 11,12 The Cotton effect is positive in the short wavelength 

end of the CD spectrum, so that the two chromophores interact as depicted in expression 2 (posi- 

tive chirality). Expression 2 possesses the same absolute configuration as J_ and 2. 

The biogenesis of himalayamine (L) and limogine (2) cannot presently be ascertained. It should 

be noted, however, that protopine is one of the major alkaloids of C. claviculata, and that intra- 

molecular 1,3-dipolar cycloaddition of the protopine ylid 4 would formally produce limogine. 
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