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(57) Abstract

Prodrugs of formula (I), their
uses, their intermediates, and their
method of manufacture are described,
wherein V is selected from the
group consisting of -H, aralkyl,
alicyclic, aryl, substituted aryl,
heteroaryl, substituted heteroaryl,
1-alkenyl, 1-alkynyl, and -R% or
together V and Z are connected
via 3-5 atoms to form a cyclic
group, optionally containing 1
heteroatom, substituted with hydroxy,
acyloxy,  alkoxycarbonyloxy, or
aryloxycarbonyloxy attached to a
carbon atom that is three atoms from
an oxygen attached to the phosphorus;
or together V and Z are connected
via 3-5 atoms to form a cyclic group,
optionally containing 1 heteroatom,
that is fused to an aryl group at the

(54) Titte: NOVEL PRODRUGS FOR PHOSPHORUS-CONTAINING COMPOUNDS

(1)

beta and gamma position to the oxygen attached to the phosphorus; or together V and W are connected via 3 carbon atoms to form an
optionally substituted cyclic group containing 6 carbon atoms and substituted with one substituent selected from the group consisting
of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to a carbon atom that is three atoms
from an oxygen attached to the phosphorus; W and W’ are independently selected from the group consisting of -H, alkyl, aralkyl,
alicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, 1-alkynyl, and -R9; Z is selected from the group consisting of
—CHR20H, -CHR20C(0)R3, ~CHR20C(S)R3, ~-CHR20C(S)OR3, -CHR20C(0O)SR3, ~CHR20CO2R3, ~OR?, ~SR?, -CHRN3, ~CHaary,
~CH(aryl)OH, ~CH(CH=CR%)OH, —~CH(C=CR?)0OH, -R?, -NR?;, ~OCOR3, -OCO2R3, -SCOR?, -SCO2R?, -NHCOR?, -NHCO3R?,
~CH,NHaryl, -(CHz),~OR?, and —(CH2)p-SR% R2 is an R3 or -H; R3 is selected from the group consisting of alkyl, aryl, aralkyl, and
alicyclic; and R is selected from the group consisting of alkyl, aralkyl, and alicyclic; p is an integer from 2 to 3; with the provisos that a)
V, Z, W, and W’ are not all =H; and b) when z is ~R?, then at least one of V and W is not —H, or —RY; and M is selected from the group
that attached to PO32-, P20g3-, or P3Oo% is biologically active in vivo, and that is attached to the phosphorus in formula (I) via a carbon,
oxygen, or nitrogen atom; and pharmaceutically acceptable prodrugs and salts thereof.

*(Referred to in PCT Gazette No. 45/1999, Section i)
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Box| Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the foliowing reasons:

1. Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Although claims 1-120, 134, 142 and 211-261 are directed to a method of
treatment of the human/animal body, the search has been carried out and based
on the alleged effects of the compound/composition.

2. D Claims Nos.:

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this interational application, as follows:

see additional sheet

1. As ali required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. [:, As all searchable claims could be searched without effort justifying an additionai fee, this Authority did not invite payment
of any additional fee.

3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

1-25 (partially), 26-30, 35-43 (partially), 44-49, 51-54 (partially),
55-59, 60-167 (partially), 168-172, 177-185 (partially), 186-191, 193-196
(partially), 197-201, 202-264 (partially)

4. l___] No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: 1-23 (partially), 35 (partially),
38-41 (partially), 46-49, 69-165 (partially),
177-183 (partially), 188-191, 211-264 (partially).

Cyclic pro-drugs of formula (I) when V is hydrogen.

2. Claims: 1-23 (partially), 35-41 (partially),
69-165 (partially), 177-183 (partially),
211-264 (partially).

Cyclic pro-drugs of formula (I) when V is alkyl, aralkyl,
1-aikenyl or l-alkynyl.

3. Claims: 1-23 (partially), 35-41 (partially),
69-165 (partially), 177-183 (partially),
211-264 (partially).

Cyclic pro-drugs of formula (I) when V is alicyclic.

4. Claims: 1-25 (partially), 26-30, 35-43 (partially), 44, 45,
51-54 (partially), 55-59, 60-167 (partially),
168-172, 177-185 (partiaily), 186, 187,
193-196 (partially), 197-201, 202-264 (partially).

Cyclic pro-drugs of formula (I) when V is (substituted) aryl
or (substituted) heteroaryl.

5. Claims: 1-24 (partially), 31, 32, 35-41 (partially),
69-166 (partially), 173, 174, 177-183 (partially),
211-264 (partially).

Cyclic pro-drugs of formula (I) when together V and 7 are
connected via 3-5 atoms to form a cyclic group, optionally
containing 1 heteroatom, substituted with hydroxy, acyloxy,
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a
carbon that is three atoms from an oxygen attached to the
phosphorus OR V and Z are connected via 3-5 atoms to form a
cyclic group, optionally containing 1 heteroatom, that is
fused to an aryl group at the beta and gamma position to the
oxygen attached to the phosphorus.

6. Claims: 1-24 (partially), 33, 34, 35-41 (partially), 50,
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

69-166 (partially), 175, 176, 177-183 (partially),
192, 211-264 (partially).

Cyclic pro-drugs of formula (I) when together V and W are
connected via 3-5 atoms to form an optionally cyclic group
containing 6 carbon atoms and substituted with one
substituent selected from the group consisting of hydroxy,
acyloxy, alkoxycarbonyioxy, alkylthiocarbonyloxy, and
aryloxycarbonylioxy, attached to a carbon that is three atoms
from an oxygen attached to the phosphorus.
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