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Although our revision of earlier aork2prompted by the publication 

of Bohlmann et al,'produced results, which are in agreement with the 

later publication of Bohlmann et al, 3,4 on the synthesis and structure 

of retamine, they were obtained in a different ray (with the exception 

of retamine oxidation by the Warnhoff and Warnhoff-Beynolds method5alBo 

used by Bohlmann et al.) and therefore they are worthy of publication. 

The reduction of retamine to pachicarpine was accomplished by 

praga and Ribas by boiling retamine dihydroiodide with bydroiodic 

acid and red phosphorus for several hours, ale this method can bring 

about molecular rearran.q?menta, it nae decided to prepare retamine 

p-toluensulfonic ester in order to reduce it with LiMHC. It was also 

interesting to submit this compound to epimerixation by the Bohlmann 

method 
7 1 

in order to confirm our previous conclusions that retamine 

and isoretamine are epimeric. 

After several unsuccessful attempts Retamine ptolueasulfonic 

ester was prepared in the form of .the crystalline dihydrochlonide 

m p.I78-180' and its dipicrate 1n.p.165~. The free base was obtained 

from either of these salts in the form of an unetable oil, which 

spontaneously transformed into :I A deshydrorparteinium p-toluenenlfonate. 

This A"-dehydrohase was characterized as a dipcrate m.p. 230' and ae 

a diperchlorate m.p.267-26ti0. These results are in complete agreement 
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with the structure of a 12(a)-hydroriaparteine, shown by Boblmann et al. 

for Rstamine and refute the earlier proposed structure of &hydroxy- 

sparteinc proposed earlier, 2 Isorctamine p-toluensalfonate was al*0 

obtained in the form of a perchlorate which crystallized from rethaaol, 

m.p.22gd. 

Aa attempt to epimerise the two p-tolaensolfonic esters failsd, 

ao doubt oa accoont of their anstability, 

These resulta prompted the synthesis of Retamine by application of 

the llrom reaction8 to $'-dehydrosparteinc. This base,altbough nomerhat 

unstable, may be obtained from (+)-sparteine (pachicarpine) via 

Leonard et a1.9 
11M 

The A -dehydrosparteininr diperchlorate, crystallisw 
q5' 

from water m.p.267-268. [d.], ~23,2*(C, 2,73$, rater) aad its spectrum 

in mujol shows the two characteristic bands at 1687c;'and 3045&?. The 

free base obtainsd aader nitrogen from the diperchlorate was immediately 

submitted to hydroboration in the usual solvents for cir-addition - 

(tetrahydrofuraae and ether), The hydroboration product, obtained 

with an excess of externally generated diborane (10) , wa8 oxidized in 

the usual way with alkaline hydrogen peroxide, and then treated with 

zinc and hydrochloric acid, in order to reduce the amine oxides. In 

the resulting mixture of basesoLisosparteine (the most abundant), 

sparteine, isoretamine and another unknown compound could be identified 

and separated.& no Retamine was present, it was concluded that cia- -- 

hydroboration of the double bonds Cll-N16 and Cl,-Cl2 in the enamonium- 

vinil.mmine equilibrium of the A”- dehydrospart,eine had taken place. To 

fevour the shift of the double hond to the Cll-Cl_ position and improve 
L 

the yield of isoretnuine, thr strorl: base triethylamine was Rdded to the 

hydrobnration reaction. These improved conditions yielded, hesides the 

d -isonpartei no, rv!,jch corltinued to 1~ t,hr main nroduct, retamine in 
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amounts higher than sparteine, iooretamine, and the fourth unknown base. 

The mechanism of hydroboration in the preeenee of triethylemine io nor 

being invertigated. The retomine wae eeparated by the column chromato- 

graphy on %'oelm" alumina of grade III, and cryetallioed from ethanol 

m.p.lh2-163*[~]~~U,3'(C,C,~ abo,EtOE). Ito m,p. was not depreeeed 

an authentic oample and ito IR opectrum ie identical with that of a 

pure l pecimen, 

Theee reoulte agree well with the otructure of a 12(a)-hydroxy- 

oparteine, given by bhlmann et al. for retamine l-3.1 although the 

quantitative formation of a-iaoaparteine when tbe hydrochloride of 

r)etamine p-tolueneulfonate eater io treated with LiAlf,+in diow, requireo 

elucidation. Au explauation given by Professor Bohlunn, with which we 

agreo,muggeato that in this caoe rekctioa goeo through the d'-dehydro- 

aparteine, formed by ee elimination of the tro axial groupr, p-tolaen- 

l ulfonyl and H at Cll. Thin explanation io eupported by the fact that 

iroretamine p-tolueuoulfonate ester (equatorial) is reduced at room 

temperature (15.) with NaBHI, affording (+)-sparfeine, in a manner 

oinilar to chlororetamine [equatorial). On the other hand, chloroieorc 

tamine (axial) ir not reduced at room temperature; it io only reduced 

with LiAIHI in boiling dioxan, giving a mixture of 5 producte, from 
11 

which ff-ioosparteine (main product) oparteine, A-dehydroeparteine and 

retamine were identified by thin layer chromatography. The elimination 

of the axial ptoluensulfonyl group in the retamine ptoluensulfonate 

eater is 80 eael that NaBH& reduction in dioxan yields cr-isoparteine at 

room temperature, 
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Absolui;o Configuration: r&amine is a derivative of (o)-sparteine, 

the abmlute configuration of which was established by Okuda, et al. (11). 

Therefore, bearing in mind the axial Ii0 group at Cl8 retamine must have 

fomla (1) and ite eeven asynesetric centree muet have the following . 

configuratiom: (1S:6S:7R:9R:llR~12S:l6E). The C ring is boat, as 

suggested by Bohlmaan and this conformation is probably favoured by the 

repulsion of the free N-electrons (in the chair conformation repulsion 

should be stronger) and by the intramolecular hydrogen bridge between the 7 

N16and the HO Eroup, which rtabilisea the molecule. The conformation of 

the whole molecule may be represented by (II). 

$J%J?J 32*14 
OH(a) 
12 12 

(I) ( II 1 

The full paper of this work shall be published in "Ana- 

les Real Souiedad EspaRola de Ffsica y Qufmica" 
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