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Lunarine 
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LUNARIKE, C,,H,,N,O,, the principal alkaloid of 
Lunaria biennisl and Lunaria rediviva, is a mono- 
acid base containing a benzene ring, a ketonic 
carbonyl function and two ethylenic bonds., 
Alkali fusion of the alkaloid yields spermid- 
ine, H,N [CH,] 3NH[CH,],NH,,4 2,kdihydroxy- 
biphenyl-3’, 5-dicarboxylic acid,5 the lactone (I), 
and 3-methyl-, 3-ethyl-, and 3-n-propyl-4-methyl- 
benzoic acid.6 On the basis of the degradative 
evidence and the spectroscopic properties of 
lunarine the alkaloid was formulated as (11) or 
the alternative structure in which the spermidine 
portion is reversed.s 

Independent crystal-structure analyses of 
lunarine hydrobromide monohydrate (at Urbana) 

and lunarine hydriodide monohydrate (at Glasgow) 
have now been performed and our results un- 
ambiguously establish that the alkaloid has the 
constitution and relative stereochemistry shown 
in (111). Biogenetically, this structure can arise 
from p-hydroxycinnamic acid by oxidative phenolic 
coupling, followed (or preceded) by amidation 
with spermidine and reduction of a double bond. 
A close analogy is provided by Pummerer’s 
ketone (IV) which is obtained by oxidation of 
p-cresol. Attempts a t  synthesis of lunarine by 
this scheme are in progress. 

Crystals of lunarine hydrobromide monohydrate 
belong to the monoclinic system, space group P2,, 
with two units of C,,H,,N,O,Br,H,O in a cell of 
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dimensions a = 11.37. 
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b = 10.96, G = 12*4lA, 
B = 120.3". The hydriodide is orthorhombic, 
space group P2,2,2,, with four units of 
C,,H,,N,O,I,H,O in a cell of dimensions a = 
11.60, b = 16.53, G = 14.01A. For both com- 
pounds three-dimensional X-ray intensity data 
were recorded on equi-inclination Weissenberg 
photographs and estimated visually. The atoms, 
apart from hydrogen, were located in three- 
dimensional electron-density distributions. With 
phases based on the bromide ion alone the initial 
Fourier synthesis for lunarine hydrobromide 
inevitably displayed a false plane of symmetry 
agd this, together with the large amount of 
spurious detail caused by the approximate phases, 
made the choice of atomic sites hazardous. A 
considerable improvement in definition was 
obtained by weighting the coefficients in the 
Fourier series according to Sim's method8 and a 
large fraction of the structure was delineated in 
this electron-density distribution. The atomic 
co-ordinates were subsequently refined by the 
method of least squares and the value of R is 
13.7%. The co-ordinates yield satisfactory bond 
lengths and valency angles. 

The atomic arrangement in lunarine hydro- 
bromide hydrate as viewed along the a axis of 
the crystal is shown in the Figure. 
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The molecular structure of lunarine hydrobromide 
monohydrate as viewed along the a axis of the crystal. 
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