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Conclusion:
The original synthesis had five steps with an overall yield of 25%. The new synthesis is 
four steps with an overall yield of 52%. Despite many attempts to improve the 
olefination, this original reaction is best. 
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Future Work:
Synthesize prodrugs of
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Synthesis of a Wittig reagent:
Synthesis of bisphosphonate reagent:
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100 % (1 g scale)
no chromatography
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NaBrO3 (0.6 equiv)
RuCl3 (1 mol %)

CH3CN/H2O
rt, 20 h

97 % (30 g scale)
no chromatography

original synthesis: 2 steps, 87 % original synthesis: 77 %

we could not improve this step original synthesis: 65 % after 
anion-exchange chromatography


