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An alkaloid h8e been isolated from the gmee, Thelemxzon eleg(u1e* 
by Dr. 1. D. Crow* of the Organic Chemistry Seotion of the Chemical 
Reuamh Loboratorier, C.S.I.R.O. end named thelepogine (1). Slnoe 
only 8 omsll amount of the 8lk8lold m&a availeble 8nd thie X-my 
analymia ma proposed, no inveetigation of the etruoture by ohemioal 

or other phyeioo-ohemicel teahniques mu initiated apart from element& 
8nalyeie of the bare end its methiodlde. Exoellent aryetals of the 
aethiodide were provided by Dr. Crow, the microazmlytlcal data be* 

In oloaest word ulth C2CE33CH.CH31~ 

The oryut8le 8re monoolinic with a- 7.462, p= 13.044, e= 
ll.l17i, /3 I lOg.05' at -l!jO'C, the epeoe group being P2, with two 
moleoule~ in the unit oell. XIray 8n8lyals (Culc~ lmdiaticm) me 
b8eed on only the @b a-and lg data (704 refleotione of 764 
theoretioally poaaible). The noleoular skeleton i.e. atomo other 
thaa h#rogen, 'IILB firet looated three-dimnsiomally and then the 
nitrogen md oxygen 8tomn difierentiated. Fromthe bond lengths end 
~tereoohemic8l diapodtian within the ekeleton, hydrogen atom eitem 
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can be allocated, the molecular fonmala on this basis being 

C2,,H3,CN.CH31. With the molecular structure defined, the absolute 

configuration of the molecule was fixed by application of Bljvoetls (2) 

technique using the anomalous dispersion of the iodine atoms. 

The atomic distribution of the molecular skeleton aa viewed 

down the b axis is given in the correct absolute orientation in 

Fig. la while a more conventional chemical forcnxlation is presented 

in Fig. lb. 

(b) 
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As an example of structure-determination by the X-ray technique 

based only on knowledge of the empirical formula (31 , a more complete 

discussion of the analysis of this grass alkaloid will be presented 

later but certain observations on the structure may be of more 

imnediate chemical interest. 

a) The molecule of thelepogine contains within its atomic 

array the skeleton of the pyrrolizidine ring systemz, CD in Pig. lb. 

Comparison of the three-dimensional ball model of the thelepogine 

methiodide structure with that for jaoobine bromhydrin (4) reveals 
that the pyrrolizidine ring systems exhibit unexpected coincidence 

of structural detail e.g. location of the double bond, substitution 

in the i-position (pyrrolizidine convention) and,in particular,their 

absolute configuration. Fig. lc presents the retroneeine component 

of the jacobine brombydrin structure (4) for comparison0 

b) That the molecular formula of the alkaloid involves a Cm 

component suggested the probability of a diterpenoid origin for 

thelepogine. Thus the carbon skeleton of thelepogine may be derived 

from a hypothetical preaureor of the mannoU1 (5) type, Fig. 2a, by a 

1,2 shift of the fl -methyl group from the 4-position to the 5f3- 
position resulting in the formation of the 3,4 double bond, Fig. 2b. 

Ring closure of the side chain could be affected by the introduction 

of nitrogen in a manner analogous to that in Adams and Leonard's (6) 

synthesis of (-)-retronecanone. Subsequent elimination of the 

hydroxyl group from C,3 could give rise to the 13,14 double bond. 
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