






CLAIMS: 





1.    A thio-substituted, nitrogen-containing heterocyclic phosphonate
compound,           or a pharmaceutically-acceptable phosphonic acid salt
or ester thereof, 



having the following structure:  









[err]  



wherein m and n are integers 0 to 10 and m+n equals 0 to 10;           (a)
Z is a monocyclic heterocyclic ring moiety containing one or more 



heteroatoms selected from 0, S, or N, at least one of which is N;
(b) Q is covalent bond, S, O, N, or NR[err]; 



(c) R is PO[err]H2 or P(O)(OH)R[err], wherein R4 is a substituted or
unsubstituted           C[err]-C[err] alkyl; 



(d) each R[err] is independently selected from -SR6 ; -R[err]SR[err]; nil;
hydrogen;           unsubstituted or substituted C[err]-C[err] alkyl;
unsubstituted or substituted aryl; 



hydroxy; -CO[err]R[err]; -02CR3; -NR32; -OR[err]; -N(R3)C(O)R3;
-C(O)N(R3)2;           substituted or unsubstituted benzyl; nitro; or
combinations thereof; 



(e) R2 is a substituent on atoms in the Z moiety and is independently
selected from -SR6; -R[err]SR6; -CO2R3; -02CR3; -NR[err]; -N(R3)C(O)R[err];



-OR3; -C(O)N(R[err])2; nil; hydrogen; unsubstituted or substituted
C[err]-C[err] alkyl;           unsubstituted or substituted aryl; hydroxy;
substituted or unsubstituted 



benzyl; nitro; or combinations thereof;           (f) each R3 is
independently selected from  hydrogen; substituted or 



unsubstituted C[err]-C[err] alkyl; or -R[err]SR[err];           (g) R[err]
is selected from -SR6; -R8SR6; hydrogen; hydroxy; amino; halogen; 



unsubstituted or substituted C[err]-C[err] alkyl; and           (h) R6 is
H, -C(O)R7; -C(S)R[err] ; -C(O)N(R[err])2; -C(S)N(R7)2; -C(O)OR7 



or -C(S)OR7; where R7 is hydrogen, or unsubstituted or substituted
C[err]-C[err]           alkyl; 



(i) R[err] is substituted or unsubstituted C[err]-C[err] alkyl; and at
least one of R[err], R[err],           R[err], R[err], or R[err] must be
-SR[err] or-R[err]SR[err]. 
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2.    A compound, according to claim 1, wherein Z is a monocyclic
heterocyclic 



ring moiety.  



3.    A compound, according to claim  2, wherein Z is a six-membered 



heterocyclic ring.  



4.    A compound, according to claim 3, wherein Z is pyridine, pyrimidine, 



piperadine, and dihydropyridine.  



5.    A compound, according to claim 4, wherein Z is pyridine. 





6.    A compound, according to claim  2, wherein Z is a five-membered
heterocyclic ring. 





7.    A compound, according to claim 6, wherein Z is imidazole, thiazole,
oxazole,        pyrrole, furan, thiophene, or pyrrolidine. 





8.    A compound, according to claim 1, wherein Q is N or NR[err].  



9.    A compound, according to claim 1, wherein R[err] is independently
selected 



from -SR[err]; R[err]SR[err]; hydrogen; substituted or unsubstituted
C[err]-C[err] alkyl; -        NR[err]; or -CO2R3. 





10.   A compound, according to claim 9, wherein R[err] is -SR[err],
R[err]SR6, or        hydrogen. 





11.   A compound, according to claim 1, wherein R[err] is -SR6; R8SR[err];
hydrogen;        substituted or unsubstituted C[err]-C8 alkyl; -NR[err]; or
-CO2R3. 





12.   A compound, according to claim 11, wherein R2 is -SR[err]; R8SR[err];
or        hydrogen. 





13.   A compound, according to claim 1, wherein R3 is hydrogen or
R[err]SR[err].  
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14.   A compound, according to claim 9, wherein R3 is hydrogen or
R[err]SR[err].  



15.   A compound, according to claim 1, wherein R3 is hydrogen or
R[err]SR[err]. 





16.   A compound, according to claim 9, wherein R6 is H; -C(O)R7;
C(S)R[err]; or        C(O)N(R7)2. 





17.   A compound, according to claim 16, wherein R6 is H; -C(O)R7; or
C(S)R7.  



18.   A compound, according to claim 16, wherein R[err] is H; -C(O)R7;
C(S)R7; or 



C(O)N(R7)2.  



19.   A compound, according to claim 16, wherein R[err] is H;-C(O)R7;
C(S)R[err]; or 



C(O)N(R7)2.  



20.   A compound, according to claim 11, wherein R[err] is H; -C(O)R7;
C(S)R[err]; or 



C(O)N(R7)2.  



21.   A pharmaceutical composition comprised of a safe and effective amount
of 



a compound according to claim 1 and pharmaceutically acceptable
excipients. 





22.   A composition according to claim 21 comprised of 0.1% to 99.9% by
weight        of the compound according to claim 1. 





23.   A composition according to claim 22 comprised of 20% to 80% by weight
of        the compounds of the present invention. 





24.   A composition according to claim 22 comprised of 15% to 95% of a
compound according to claim 1; 0-2% flavoring agents; 0-50% co-solvents; 



0-5% buffer system 0-2% surfactants; 0-2% preservatives; 0-5%
sweeteners; 0-5% viscosity agents; 0-75% fillers; 0.5-2% lubricants; 1-5% 



glidants; 4-15% disintegrants; and 1-10% binders.  
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25.   Use of a safe and effective amount of a compound according to claim 1
in the        manufacture of a medicament for treating or preventing
disorders associated 



with abnormal calcium and phosphate metabolism in a subject in need
thereof.  



26.   A use according to claim 25 wherein the subject in need thereof is
suffering 



from osteoporosis.  



27.   A use according to claim 25 wherein the subject in need thereof is
suffering 



from arthritis.  



28.   A use according to claim 25 wherein the subject in need thereof is
suffering 



from osteoarthritis.  



29.   A use according to claim 26 wherein the subject in need thereof is
suffering 



from rheumatoid arthritis.  



30.   Use of a pharmaceutical composition according to claim 22 in the
manufacture 



of a medicament for treating or preventing disorders associated with
abnormal        calcium and phosphate metabolism in a subject in need
thereof. 


































































































