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Research Summary – Noah Dieterich
Introduction.  Since the summer of 2008, I have had the opportunity to work in Professor John L. Wood’s organic chemistry lab under the supervision of his graduate student David Freeman.   During that time, I have conducted essential experiments to provide starting material for the group’s synthetic efforts towards the completion of N-methylwelwitindolinone C isothiocyanate.
Progress towards N-methylwelwitindolinone C Isothiocyanate
Background.  In 1994, Moore and co-workers isolated and elucidated the structures of several welwitindolinone alkaloids from the cyanobacterial strains Hapalosiphon welwitschii and Westiella intricata.1  One of the most common and useful molecules isolated was N-methylwelwitindolinone C isothiocyanate.  This molecule has been shown to be a multiple-drug-resistance (MDR) reversing agent due to its antagonistic action on P-glycoprotein, P-170 and therefore it increased cellular chemosensitivity towards cytotoxic drugs.  There have been no total syntheses reported to date.
Research Results.  In 1999, our group published the first stereoselective synthesis of the welwitindolinone carbon skeleton.2  Since that time, the group has continued its efforts towards the completion of the molecule.  One of my roles in this project has been to synthesize a carboxylic acid (4), via a five-step chromatography-free reaction sequence, which begins with isatin (1) (Figure 1).  In order to provide 4 in the quantities required for late stage experimentation, I have performed this series of reactions starting with thirty grams of 1.  Recrystallization was used to purify 4.
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Figure 1.  Preparation of the carboxylic acid intermediate.
Recently the group has been expanding its scope of synthetic routes towards the completion of N-methylwelwitindolinone C isothiocyanate.  This has allowed for me to perform new reactions and to synthesize a different intermediate (8), as shown in Figure 2.3,4
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Figure 2.  Formation of N-methyl-bromo-diazoisatin. 
I have been able to advance 4-bromo-isatin (5) to N-methyl-bromo-diazoisatin (8) in three steps and good overall yield.  The exciting part of this series of reactions is the starting point for the exploration of new chemistry that it provides.  I have yet to perform this reaction sequence on a large scale until the group fully explores the viability of this new synthetic route.  The products of the first two steps (6, 7) and that of the final step (8) are purified by recrystallization and column chromatography, respectively.  
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