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Effect of urea on ion pair formation: The hydrophilic urea effect

We recently focused that urea produces a higher solution polarity and directly affects liophilic colloidal aggregates. 
Using 79Br NMR line broadening and solubility data of bis(tri-methyl)-α,ɷ-alkanediammonium, (1-n-1)Br2 (n=2-4) 

(bolaform) and tetramethylammonium bromide and perchlorate salts the effect of urea in weakening ion pair association are 
investigated. The high association constant of perchlorate with ammonium salts was used to titrate the ammonium-bromide 
interactions. Bromide counter ion in bolaform salts derivative having two, three, and four methylene spacers or in tetramethyl 
ammonium salts were replaced by perchlorate. Addition of urea leads to the loss of anion selectivity and the new pairs binds 
unspecific both anions. 
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Stereoselective synthesis of (-)-Podophyllotoxin and related lignans through the photocyclization of an axially chiral 
3,4-bisbenzylidene succinate amide esters

We have developed a strategy for the stereoselective synthesis of cyclolignans related to podophyllotoxin and its derivatives. 
The crucial step of the synthesis is the photocyclization of a chiral atropoisomeric 3,2-bisbenzylidene succinate amide 

ester, which can be prepared from the suitable aromatic aldehydes, diethyl succinate and L-prolinol. The photocyclization 
was found to be more efficient when the irradiation was performed in a home-built continuous flow photochemical reactor. 
The in-flow irradiation also allowed us to perform the reaction on a multigram scale. The chiral auxiliary was removed by 
reductive cleavage with the Schwartz’s reagent to give the cytotoxic 1R,2R-cis-podophyllic aldehyde, which in turn could be 
easily reduced to the corresponding alcohol, completing the formal synthesis of (-)-podophyllotoxin.
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