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DRRYDROHYOSCYAMIREAKDRFLATED COMPOlJRDS 
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Laboratory, The Hungarian Aoademy of Scienoes, Budapest 
and 

The Research Institute for Plant Pbysiologg, The 

Gatersleben, Germany 

(Reoeived 11 YAW 1959) 

Berlin Academy of Scienoes, 

A PRRVIOUS paper of one of ml reported on the ability of overground orgrrne 

of Datura ferox L, to convert hyosoyamine (I) into (-)aoopolamine, i.e. 

hyoscine (IV), Prom the results of the synthesis of scopolamine 2*3 in- 

volving epoxidation of tropenyl aoetate2 end (-)tropenyl tropoylate3 

(6.7-dehydrohyoacyamine), one of us (G.F.) suggested4#5 that the conversion 

of hyoscyamine into hyoeoine takee the same pathway. 

In order to check the correctness of this assumption feeding experi- 

ments vith (-) 6.7-dehydrohyoscyemine (III) have been carried out 

essentially by the same teohnique as used for hyoaoyamine.' Datura ferox L, 

A. Romeike, Flora l$& 67 (1956). 
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20 Epoxidation experimente of dehydrohyoscyamine 

grafted’ on Cynhomandra betacea (CAV) SENDTN, is practically void of 

alkaloids. Branchee of half a year old Datura soione were cut (green weight 

15.5 g) and placed into a 1.5.10’3 molar solution of (-) 6,7-dehyaro- 

hyoscyamine acetate of pH 6.7. 

After a week, the alkaloids were extracted and separated by paper 

chromatography. The fraction which showed the R 
f 

value oharacteriatic for 

20 hyoecine (IV) was converted into the picrate, m.p. 175’, [a]D = -6.5’ 

(0 = 2; dimethyl formamide). (Found: C, 52.2; H, 5.0; N, 10.5. 

C23H24011N4 requires C, 51.9; H, 4.5; N, 10.596) identical in every respect 

with an authentic sample and with the compound obtained from feeding 

experiments with (-)hyoscyamine (Found: C, 52.0; H, 4.5; N, 10.196). 

Decisive evidence for the intermediate role of tropenyl (-)tropoylate 

(III) in the epoxidation of hyoeayamine was expected to be furnished by 

isolating 6.7-dehydrohyoscyamine after feeding of Datura ferox with 

hyoacyamine in the presence of oxidation inhibitors, e.g. calcium nitrate 

or cyeteine (cf. Romeike6), 

In this case, however, no definite ring of tropenyl tropoylate could 

be found with certainty on paper ahromatograme, the main product being a 

hitherto unknown tropanol ester6 which la alao formed to a slighter extent 

along with hyoscine in normal epoxidations. The alkamlne of this alkaloid U6 

6 A. Romeike and L. Zlmmezvnan, Naturwisaenachaften 42, 187 (1958). 
7 The absolute oonflguration of valerine haa been determined by 

G. Fodor, I. Vlnose and J. T6th, Exoerientia 2, 183 (1957). 
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1s not identical either with tropine or with pseudotroplne, teloldine, 

aaopine or oscine. Flrst, the structure of' 5$6E (-)di~o~op 

5-tropic acid ester((-)tropoyl velerine, II) had been assumed,* and this 

compound was synthesized hydrobromide m.p. 174', [a]f = -69' (o - 2; in 

water); (Found: C, 55.6; H, 6.3r IV, 3.8; Rr, 20.9. Cl$,,,04NRr requires C, 

52,5; H, 6.3; fJ, 3.6; B, 20.7%~ and compared with alkaloid U. These 

compounds were not identloel. 

Feeding experimenta with Z3(-) tropoyl valerlne (II) under the same 

conditions es with dehydrohyoscyamine led again to the formation of 

hyoscine, while in the presence of cysteine it was converted into the 

alkaloid U. 

In contrast to intact branches of Dature ferox on Cyphomandre, 

homogenized scions thereof proved to be unable to carry out epoxidetion 

either of hyoscyamine (I) or of dehydrohyoeayamine (III). On the other 

hand, sciona of Deture stramonium L., Daturs lnnoxie HILL,, Deture mete1 L., 

Atrops beIladonne L. grafted on Csphomandre and fed with hyoscyamine and 

dehydrohyoscysmlne leave these compounds unaffeoted. 

No epoxidetion took place when Dsture ferox on Cyphomsndra was fed 

either with unesterified tropanols e.g. tropine, tropenol, teloidine, or 

with epoetropine; 
8 
eocordlngly, the action of the oxidizing enzyme in play 

appears to be strongly stereospecific and limited to the esters of 2 tropic 

G G. Fodor, Leoture, Congress, 50th 
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22 Epoxldation eqmimentr ofd~o~osq&.ne 

sold9 dth troplno, tropenol and jRr6R -tropandiol. However, mandelyl tropine 

“homatropine” ir epoxldlaed in vlro; the optioal aotivlty of the new epow- 

tropanlum eater salt rtlll awaits invertigrtion to ahow whether the D or 

the L mandelJ1 eater (or both) 18 attaoked, 

Our present working hypothesl8 for the lnteroonverrion of natural 

tropane alkaloida In vlro may be deploted by the following soheme 

I-DII+III-4v 

I I II 

/ III dTr 

9 S oonfiguration of (-) tropio sold haa been determlned reoently 
Ty oorrelating with D (-) alanine b;r 0. Fodor and Cy. Ceepreghy, 
Tetrahedron Lettera No. 7, 16 (1959). 
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I&, Roateike auggeste for sUEslaid U the stmature of atropoyl-j$'@Q 

(-) dihydroxy tropene (V), rege~3ing it ae ;L by-pm&at of hyoeclne form- 

tion in the plant, unable to undergo epoxidation, Further inveetigatione 

are in progress. 


