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Geminal bisphosphonic acids and their salu have long been known to he effective 
inhibitors of bone resorption and mineralization. which arc common symptoms of 
di\ea\es such as o\teoporosis and Paget's disease [ I ] .  Utilizing penlacovalent 
nxaphosphoranc chemistry. a variety of acyclic y-amino mono- and bisphosphonates can 
be efficiently hynthesizcd. Hydrolysis of the P(V) oxaphospholenes, I and 2. followed 
hy reductive amination 121 of the multing ketones, kds directly to the y-amino mono- 
and bisphosphonateh. 5 and 6. The reaction of secondary amincs with ketones 3 and 4 
are slow and low yielding. In reactions with ketones containing a bisphosphonatc. the 
primary product is the cyclic bisphosphonates. 7. Reactions of primary amines with 
ketones containing a mono-phosphonate M generally hencr, giving higher yields of the 
desired prcduct in a rhoncr rcaciion time. Syntheses of compounds, 9-1 1 were also 
performed ( R ,  = H .  R: = pntyl. cyclohexyl. bcnzyl. phenyl) in gwd yields. 

0 

" 
I . R = H  J : R = H  S R = H  1 
2 R = WOEiI, 4 R = pWOEt), 6 R = po(OEt), 

Conversion of the rewlting wondiuy mne to the tenmy amine. followed by 
introduction of the recond phosphonate using a base and dielhyl chlorophmphate. has 
led to the synthew of new y-amino bisphocphonates Revarch i s  underway to develop 
opimd condillon* in the synthesis of thew desired y-amino mono- and 
hi\pho\phonater Biologicd activity of the synthetic y-anuno bispho\phondte wtll he 
invewgated and reponed in ihe future 
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