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SYNTHESES OF NOVEL BISPHOSPHONO-PYRIMIDINEDIONES 
VIA PENTACOVALENT ORGANOPHOSPHORUS METHODOLOGY 

CYNTHIA K. McCLURE', ROBERT C. HAUSEL, KARL B. HANSEN, 
CHRISTOPHER W. GROTE, KANG-YEOUN JUNGY 
Montana State University, Dept. of Chemistry and Biochemistry, Bozeman, MT 
597 17 USA. YKangnung National University, Dept. of Industrial Chemistry, 
Kangnung 2 10702 Korea. 

Abstract The synthesis of bisphosphono-pyrimidinediones from the condensations 
of pentacovalent oxaphospholenes with isocyanates is discussed. 

Geminal bisphosphonic acids and their salts are known to be effective inhibitors of 
bone resorption and mineralization, symptoms of diseases such as osteoporosis and 
Paget's disease. I The active antiresorptive compounds are composed of a "bone hook" 
portion and a "bioactive moiety". Compounds with a nitrogen or nitrogen-based 
heterocycle in the "bioactive moiety" are among the more potent antiresorptives.2 Using 
our pentacovalent organophospholene methodology, we can readily access mono- and 
bis-phosphono-pyrimidinediones, 3a-d in moderate to excellent yields.3 Molecular 
modeling has indicated that the deprotected bisphosphonates 3c,d, could have 
antiresorptive a ~ t i v i t y . ~  These compounds are curently being synthesized, and the 
deprotected heterocycles will be tested for antiresorptive activity. 

R 0 
2 equiv. 

+I R %R1 - P(OEt), R1fo I .,,OEt R3- N=C=O ~ 

C H R ~  R2 Y-OEt 

la: R=CH,; R1,RGH OEt R3= Ar, BOM, 
1 b: R=Si(CH,),; R1,R2=H 2 MOM,TMS R2 P(OEt), 
Ic: R=CH,; R1=H; R2=P(0)(OEt), 
Id: R=TMS; R1=H; R2=P(0)(OEt), 
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