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THE CYANIDE-CATALYZED CONVERSJON OF 8-FORMYLMUCONATES INTO TRIGLOCHINATES: 

A USEFUL BIQMIMETIC SYNTHESIS 

bY 

Martin G. Ettlinger and Jerzy W. Jaroszewski 

(Chemical Labclratory II, The H.C. 0rsked Institute, University 

of Copenhagen, Universitetsparken 5, 2100 Copenhagen 8, Denmark) 

Upon tmafmen~ with cyanide under sZightZy basic ocmlifions, 8-fomgl4_s,cis-nucon~c acid 

and est;em, prepared from oanittin, ur&ergo a seqwmce of prototrop72 .&fzh equivatent to 

an ipatem&? reciox process in daich I,+reduct-ion of the diene system Ls balmeed by 

om-dat-lon of the furT@iz gPoup. 

Triglochinin1-3 (l_, R = @-D-glucopyranosyl), unusual in being an enol 

glucoside, is one of the mast widely distributed cyanogenic principles of 

flowering plants.' The presumed i~e~iatc forerunners2 of triglochinin are 

the unknown protriglochinins5 (2, R = B-D-glucopyrartosyl), epimeric cyano- 

hydrin glucosides derived from fi-formyl-obs,cis-muconic acid, from which 

triglochinin would result by double-bond shift. The prior stages of triglo- 

chinin biosynthesis appear to consist in formation from tyrosine 2,687 of a 

glucoside (2, R = D-g-glucopyranosyl) of an enantiomer of 3,4-dihydroxy- 

mandelonitrile, followed by oxidative cleavage of the aromatic ring. 
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After conversion of the B-formylmuconates (5) to cyanohydrins [2 (R = I?) 

or its esters], a base-catalyzed double-bond shift will give enols such as 1 

(R = H). The remaining steps to triglochinates can be formulated in a variety 

of ways, 
15 

of which ketonization to acyl cyanides (2) corresponding to 8, 

followed by solvolysis, appears most straightforward at present. This 

synthesis, a model for the formation and hydrolysis of triglochinin, is 

simpler than the earlier synthesis 
a of 5 and allows preparation of triglo- 

chinic mono- and diesters of precisely determined structure. Thus the hydro- 

lysis product 8 [R,R' = CF3,H, R" = H) of a monomethyl ester of triglochinin, 

which by one report may occur in Tha2ictmm aquZZeg~ifo’Lium (Ranunculaceae),"16 

can now be identified. The readily available, highly reactive polyfunctional 

intermediate 1 (R = CH3) will be the sublect of further papers. 

We axe grateful to Dr. Reynir Eyjhlfsson for introducing us to this 

problem and the Danish Natural Science Research Council for financial support. 
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