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BIOSYNTHESIS OF RYOSCYAMINE : PROOF THAT ORNITRINE-2-C 
14 

YIELDS TROPINE LADELLED AT C-l 

Edward Leetea 

Department of Chemistry, University of Minnesota, Minneapolis. 

(Beccived 3 April 1964; in revised form 13 April 1964) 

I have previously shown that the administration of DL- 

ornithlne-2-Cl4 to Datura stramonium plants leads to the 

formation of hyoscysmine (I) which is labelled on only one 

of the bridgehead carbons (C-l or C-5) of the tropine moiety 

of this ester alkaloid (1). I have now determined the 

absolute configuration of (+)-l-dimethylamino-2,4-cyclo- 

heptadiene (a-methyltropidlne) (IVa), thus establishing that 

all the activity in the tropine was at C-l. 

In the previously described degradation,hyoscyamine Was 

pyrolysed yielding a mixture of the enantiomorphic tropldines 

IIa and IIb, which were converted to their methiodides wlth- 

out separation (1,2). A Hofmann elimination on these 

methiodides yielded the a-methyltropidines IVa and IVb. 

Isomer IVa results from a l,2 elimination on the metho- 

hydroxide IIIa , or a l,4 elimination on the methohydroxide 

IIIb. Similarly the a-methyltropidine IVb arises from a 

1,4 elimination on IIIa or a 1,2 elimination on IIIb. 

aAlfred P. Sloan Fellow, 1962-1965. 
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At this stage the racemic a-methyltropidine was resolved with 

dibenzoyl-D-tartaric acid, It was actually the salt of the 

(+)-a-methyltropidine which crystallized from a mixture of 

ethanol and ethyl acetate. Subsequent steps in the degradation 
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involved the conversion of this isomer to cycloheptanone (VI), 

which had all its radioactivity located on the carbonyl carbon. 

Y&E? \1+~-~-‘mf~,~~-.tL~~~~~il~~ *-as &iJWi to LQWZ tfIe ().Rj\-Wi- 

figuration at C-l by the following degradation. Two equivalents 

of osmium tetroxide were added to a solution of the a-methyl- 

tropfdlne in ether.. After two days the resultant osmate ester 

was decomposed with sodium sulfite yielding l-dlmethylamino- 

2,3,4,5-tetrahydroxycycloheptsne (V). This compound was 

dissolved in dilute acetic acid and oxidized with sodium 

metaperiodate. After 15 minutes barium chloride was added to 

precipitate iodate and periodate '. The filtered solution was 

made faintly alkaline with sodium carbonate and then sodium 

borohydride added to reduce the dialdehyde VII to 2-dimethyl- 

anino-1;5-pentadiol (VIIIa) , This compound was isolated from 

the aqueolis solution as follows. Oxalic acid was added to 

decompose the excess borohydride and then the solution was 

made basic with barium hydroxide. Barium oxalate was filtered 

off and the residue obtained on evaporation of-the filtrate 

was distilled (120°, 0.01 mm.) yielding the aminodlol as a 

colorless oil, having an infrared spectrum identical with 

an authentic specimen prepared from N,N-dlmethylglutamic 

acid. The product from two separate degradations of (+)-a- 

25 
methyltropidine had rotations : [aID = - 4.2 and - 3.4" 

(in ethanol). N,N-Dimethyl-L-glutamic acid (IX) 

(3) was converted to its diethyl ester which was reduced 

with lithium aluminum hydride in ether using the 

prccedure of Karrer and Portmann (41 affording 

(+)-(S)-2-dimethylamino-l,$pentadiol (VIIIb) having a 
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25 
rotation : [a], = + 5.20 (in ethanol), (Calcd for c7H17N02 : 

C, 57.11; H, 11.64; N, 9.52. Found : C, 57.63; H, 11.56; N, 

9.55.). Since the aminodiol obtained from (+)-a-methyl- 

tropidine had an opposite rotation the absolute configuration 

of these two compounds at their asymmetric centers must be 

(R) as depicted in formulas VIIIa and IVa . The somewhat 

lower specific rotation observed for the product obtained 

from (+)-a-methyltropidine may be due to partial racemisation 

occurring during the reduction of the dialdehyde VII in 

slightly basic solution. 

This investigation was supported by a research grant 

~~-02662, from the National Institutes of Health, U.S. 

Public Health Service. 
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