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COMPOSITIONS CONTAINING N-AMINO- AND 
N-HYDROXY-QUINAZOLINONES AND METHODS 

FOR PREPARING LIBRARIES THEREOF 

1. FIELD OF THE INVENTION 

[0001] The present invention relates to N-hydroXy- and 
N-amino-quinaZolinones and methods for preparing such 
compounds. 

2. BACKGROUND OF THE INVENTION 

[0002] There is a great interest in synthetic methods 
directed toWard the creation of large collections of small 
organic compounds, or libraries, Which could be screened 
for pharmacological, biological or other activity. Often 
referred to as combinatorial chemistry, the synthetic meth 
ods applied to create vast combinatorial libraries are per 
formed in solution or in the solid phase, i.e., on a solid 
support. Further, solid-phase synthesis makes it easier to 
conduct multi-step reactions and to drive reactions to 
completion With high yields because eXcess reagents can be 
easily added and Washed aWay after each reaction step. 
Solid-phase combinatorial synthesis also tends to improve 
isolation, puri?cation and screening. HoWever, the more 
traditional solution phase chemistry supports a Wider variety 
of organic reactions than solid-phase chemistry. 

[0003] Typically, combinatorial methods involve the addi 
tion of various structural components sequentially, either in 
a controlled or random manner to a core chemical structure 

in order to produce all or a substantial portion of the possible 
combinations that can result from the different possible 
reactions at each stage. The ef?cient use of this technique 
can create thousands of compounds for pharmacological 
screening in a rapid fashion. 

[0004] Methods for screening libraries of compounds for 
binding properties to a receptor include methods Wherein 
each member of the library is tagged With a unique identi?er 
to facilitate identi?cation of compounds having binding 
properties, or Where the library comprises a plurality of 
compounds synthesiZed at particular locations on the surface 
of a solid substrate. The receptor may be appropriately 
labelled With a radioactive or ?uorescent label that enables 
one to ascertain Whether binding to the receptor of interest 
has occurred. Correlation of the labelled receptor bound to 
the substrate, Which has its location on the substrate, iden 
ti?es the binding ligand as disclosed in US. Pat. No. 
5,143,854. 
[0005] In contrast to the standard combinatorial chemistry 
approach Which results in libraries With maXimum diversity, 
there is a trend toWard the design of more targeted libraries, 
particularly of small compounds, Which minimiZe redun 
dancy and improve screening ef?ciency. 

[0006] One particular class of compounds that Would be 
useful for inclusion in targeted libraries is quinaZolinone 
compounds such as N-hydroXy-quinaZolinones and deriva 
tives thereof. QuinaZolinone compounds possess a diverse 
array of bene?cial pharmaceutical and chemical properties. 
For eXample, certain quinaZolinones are knoWn to possess 
antipyretic, hypotensive, antibacterial, antifungal or central 
nervous system (CNS) activity, as Well as the ability to 
inhibit enZymes of biological importance, such as metal 
loenZymes. 
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[0007] C. Schapira and S. Lamdan (J. H eterocyclic Chem, 
9:5 69-576 (1972)) disclose the action of various simple 
acylating agents on 2-aminobenZohydroXamic acid, Which 
afforded 3-hydroXy-4(3H)-quinaZolinones (hydroXamic 
acids), as Well as several ethers and esters derived therefrom. 

[0008] H. Kohl and E. Wolf (Liebigs Ann. Chem, 
766:106-115 (1972)) disclose that O-alkyl N-acylaminoben 
ZhydroXamates are readily cycliZed to 2-substituted-3 
alkoXyquinaZolinones. 

[0009] M. Ghelardoni and v. Pestellini (Annali di Chimica, 
64:445-453 (1974)) disclose the synthesis of fused-ring 
systems containing the 4-quinaZolone nucleus. These com 
pounds are obtained by condensation of o-aminobenZoyl 
hydraZine or o-aminobenZohydroXamic acid With com 
pounds containing both carbonyl and carboXyl groups, such 
as phthalaldehydic acid or levulinic acid, or With cyclic 
anhydrides, such as phthalic anhydride or succinic anhy 
dride. 

[0010] K. Tanaka et al. (Chem. Pharm BulL, 36(7):2323 
2330 (1988)) disclose the synthesis of 3-HydroXy-4-oXo-3,4 
dihydroquinaZolinones, Which exhibited metal chelating 
abilities, analgesic-activities, and inhibition of the groWth of 
microorganisms. The 3-hydroXy-4-oXo-3,4-dihydro 
quinaZolinones Were prepared, for example, by reacting a 
2-aminobenZohydroXamic acid With acetic anhydride or 
formic acid. 

[0011] Although, a variety of syntheses of quinaZolinones 
using solution-phase techniques have been reported, there is 
a need for a general method of synthesis of such compounds, 
especially in the solid phase. In other Words, there is a need 
for a solid-phase synthesis that alloWs one to synthesiZe a 
multiplicity of quinaZolinones on a variety of sold supports, 
as Well as a need for preparing and screening a library of 
quinaZolinones for pharmacological or biological activities. 

[0012] Accordingly, there is a need in the art for an 
ef?cient method for obtaining a library of N-hydroXy- and 
N-amino quinaZolinones, particularly 3-hydroXy-quinaZoli 
nones and 3-amino-quinaZolinones, Wherein the starting 
materials are amenable to large scale synthesis. 

[0013] Citation or identi?cation of any reference in this 
section of this application shall not be construed as an 
admission that such reference is available as prior art to the 
application. 

3. SUMMARY OF THE INVENTION 

[0014] The present invention is directed to synthesis of 
N-amino and N-hydroXy-quinaZolinone compounds on solid 
supports. The use of solid support in the present invention 
both alloWs for protection of the N-moiety and facilitates 
puri?cation and/or isolation. The synthesis of the instant 
invention is particularly useful since mild conditions are 
involved. 

[0015] In general terms, the invention involves the cou 
pling of a substituted or unsubstituted isatoic anhydride to a 
solid support, preferably a solid support containing a 
hydraZino or hydroXylamine moiety that is available for 
reaction. This coupling reaction forms a 2-aminobenZamide 
Which is bound to the solid support via the amide-nitrogen, 
thereby both protecting and anchoring the 2-aminobenZa 
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rnide. The bound 2-arninobenZarnide is subsequently reacted 
With a compound of the formula 

[0016] Wherein X is OH, Cl, F, Br or a carboXylic acid 
activating group; Y is NR3R4 Where NR3R4 is an N-pro 
tected-arnino acid, or Cl, Br, or F and R2 is a substituted or 
unsubstituted alkyl, aryl, alkylaryl group and W is a hetero 
cyclic group to form a cycliZed cornpound, i.e., a quinaZoli 
none. It should be recogniZed that a variety of quinaZolinone 
can be prepared depending upon the compound chosen for 
coupling. Further, the resulting solid-phase bound product 
can either be further rnodi?ed or simply cleaved, or both. 
Thus, a vast number of quinaZolinone compounds can be 
prepared and screened for potential biological activity. 

[0017] The present invention is directed, in one of its 
aspects, to general synthetic methods for incorporating a 
N-arnino or N-hydroXy-4(1H)-quinaZolinone of the formula 
(I) onto a solid support. 

(I) 

[0018] Wherein R1 is an independently selected rnono-, 
di-, tri-, or quad-substitution on the phenyl ring, and Where 
R1 is independently hydrogen, halogen, C1-C6 alkyl, C2-C6 
alkenyl, C2-C6 alkynyl optionally substituted With halogen, 
hydroXy, C1-C6 alkoXy and aryl, or hydroXy, C1-C6 alkoXy, 
NO2, SOZPh, phenyl SO2NR3R4, OCORS, SR5, COZRS; 
NHCORS; or R1, When disubstituted, can be taken together 
to form a 5, 6 or 7-rnernbered carbocyclic arornatic group or 
heterocyclic arornatic group Wherein the heterocyclic aro 
rnatic group is selected from the group consisting of furyl, 
thienyl, pyridyl, pyrrolyl, oXaZolyl, thiaZolyl, irnidaZolyl, 
pyraZolyl, isoXaZolyl, isothiaZolyl, pyridaZinyl, pyrirnidinyl, 
pyraZinyl, or indolyl; 

[0019] R2 is branched or straight chain C1-C6 alkyl, C1-C6 
alkoXy, a nitrogen-protected amino acid, phenyl, benZyl, 
C1-C6 alkenyl, hydroXy, SOZPh, SO2NR3R4, NR3R4, 
OCORS, SR5, COZRS, NHCORS, or a heterocyclic arornatic 
group, Whereby R2 is unsubstituted or substituted; 

[0020] R3 and R4 are independently hydrogen, C1-C6 alkyl 
or, taken together are (CH2)f Where f is 3-6; 

[0021] R5 is C1-C6 alkyl, benZyl, phenyl, or, substituted 
phenyl With 1-3 substituents independently selected from the 
group consisting of C1-C6 alkoXy, NO2, CF3, or CN; and 

[0022] Y is an appropriate cleavable linker such as 
—NHCO2CH2— or —O—CH2, linked to a suitable solid 
support. 

[0023] These compounds may possess antipyretic, 
hypotensive, antibacterial, antifungal or CNS activity, or the 
ability to inhibit enzymes of biological irnportance, such as 
rnetalloenZyrnes. The compounds may be any 3-hydroXy 
4(1H)-quinaZolinone, as described herein. 
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[0024] Preferred compounds are Where R1 is an indepen 
dently selected rnono-, di-, tri-, or quad-substitution on the 
phenyl ring, of a branched or straight C1-C1O alkyl, C4-C1O 
aryl, ?uorine, chlorine, bromine, iodine, NO2, CJL-C1O 
alkoXy, C1-C1, alkenyl, C1-C1O aralkyl, C1-C1O aralkenyl, 
hydroXy, SOZPh, SO2NR3R“1 NR3R4, OCORS, SR5, COZRS, 
or NHCORS; and R2 is a branched or straight C1-C1O alkyl, 
C4-C1O aryl, C1-C1O alkoXy, C4-C1O aryloXy, NHCOZRS, 
C1-C1O alkenyl, hydroXy, SOZPh, SO2NR3R4, NR3R5, 
OCORS, SR5, co2R5, NHCORS, or a 4-10 rnernbered 
heterocyclic group; Wherein R3 and R4 are independently 
hydrogen, a branched or straight C1-C1O alkyl, C4-C1O aryl, 
a halogen, CJL-C1O alkoXy, C4-C1O aryloXy, CJL-C1O alkenyl, 
C1-C1O aralkyl, C1-C1O aralkenyl, hydroXy, SOZPh, or NH2. 

[0025] More preferred compounds are those Where R1 is 
C1-C8 alkyl, CS-C7 aryl, ?uorine, chlorine, bromine, iodine, 
or NO2; and R2 is C1-C8 alkyl, CS-C7 aryl, NHCOZRS, or a 
5-7 rnernbered heterocyclic aromatic compound selected 
from the group consisting of furyl, thienyl, pyridyl, pyrrolyl, 
oXaZolyl, thiaZolyl, irnidaZolyl, pyraZolyl, isoXaZolyl, 
isothiaZolyl, pyridaZinyl, pyrirnidinyl, pyraZinyl, or indolyl. 

[0026] Solid supports containing the N-arnino- or N-hy 
droXy-4(1H)-quinaZolinone group comprise a cleavable 
linker or linking arm which links the solid support to the 
compound. The linking arm is typically an oxygen-contain 
ing rnoiety that is cleavable by treatment With an organic or 
inorganic acid, thereby yielding the free N-arnino-or N-hy 
droXy-4(1H)-quinaZolinone. The library of compounds that 
can be generated on the solid support comprises a diverse 
array of substituted N-arnino or N-hydroXy-4(1H) 
quinaZolinones, that once cleaved, can be screened to iden 
tify and/or isolate individual compounds that bind to a 
speci?c protein or receptor or possess sorne desired phar 
rnacological or chemical property. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 illustrates the synthesis of an N-hydroXy 
quinaZolinone of the present invention by preparing a 2-arni 
nobenZarnide on a solid support by reacting a hydroXy 
larnine O-protected resin With an isatoic anhydride in the 
presence of an basic catalyst, and reacting the 2-arninoben 
Zarnide With an Frnoc-protected amino acid and removing 
the Frnoc protecting group to afford an arnino-quinaZolinone 

bound to the resin. The amino group can then either be acylated With an acyl chloride in the presence of diisopro 

pylethylarnine or (ii) converted to a sulfonarnide With a 
sulfonyl chloride in the presence of a diisopropylethylarnine 
or (iii) reacted With an Frnoc or t-Boc protected amino acid 
in the presence of a coupling agent to yield an amide or (iv) 
alkylated With an alkyl halide or (v) reacted With an isocy 
anate to form a urea. The products of (i), (ii), or (iii) above 
may be cleaved from the solid support under acidic condi 
tions to yield an arnino-substituted N-hydroXy-4(1H) 
quinaZolinone. 

[0028] FIG. 2 illustrates the synthesis of 2-substituted 
N-hydroXy-quinaZolinones of the present invention by pre 
paring a 2-arnino-benZarnide on a solid support by reacting 
a hydroXylarnine O-protected resin With an isatoic anhydride 
in the presence of a basic catalyst and reacting the 2-arni 
nobenZarnide With an alpha-halo acid chloride or an alpha 
halo carboXylic acid. The corresponding alpha-halo 
quinaZolinone is reacted With an appropriate nucleophile 
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to displace the halide, such as an amine or sulfur nucleo 
phile, yielding the substituted derivative or (ii) reacted With 
triphenylphosphine to form the corresponding Wittig salt. 
The Wittig salt can then be reacted With an aldehyde or 
ketone to form a 2-alkenyl-quinaZolinone. The products of 
(i) or (ii) above may be cleaved from the solid support under 
acidic conditions to yield the desired products. 

[0029] FIG. 3 illustrates the synthesis of 2-substituted 
N-amino-quinaZolinones of the present invention by prepar 
ing a 1, 2 disubstituted anthraniloylhydraZine on a solid 
support by reacting (1) the Wang resin With 1,1‘-carbonyl 
diimidaZole and (2) reacting the corresponding immida 
Zolide With hydraZine to yield the carbaZate and (3) reacting 
the carbaZate With an isatoic anhydride in the presence of a 
basic catalyst such as dimethylaminopyridine. The 1, 2 
disubstituted anthraniloylhydraZine bound to the solid sup 
port is then reacted With the appropriate carboXylic acid in 
the presence of an appropriate coupling reagent such as 
bromo-tris-pyrrolidinophosphonium heXa?uorophosphate 
(PyBrOP) to yield the corresponding 2-substituted-hy 
draZido-quinaZolinones bound to the solid support. Cleavage 
from the solid support can be effected under acidic condi 
tions to yield the corresponding N-amino-quinaZolinones of 
the present invention. 

[0030] FIGS. 4 and 5 illustrate the preparation of a 
5760-member library of 3-hydroXyquinaZolinones by react 
ing a N-hydroXylamine on a Wang resin With ?fteen isatoic 
anhydrides, folloWed by hydrolysis to the corresponding 
N-hydroXybenZamide. The ?fteen N-hydroXybenZamides 
are divided into ?ve groups and reacted With siXteen Fmoc 
aminoacids, folloWed by cleavage of the Fmoc group to give 
eighty groups of free aminoquinaZlinones on resins. Each of 
the 80 groups of resins are then evenly distributed into 24 
Wells of a reactor block. To each Well is added eight 
chloroformates, eight sulfonyl chlorides and eight isocyan 
ates yielding 1,920 Wells of quinaZolinones (3 compounds 
per Well) as resins. The 1,920 Wells of quinoZolinanes Were 
then treated With tri?uoroacetic acid to remove the resin, 
yielding a library of 5,760 N-hydroXy quinaZolinones. 

5. DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] The present invention provides a reliable, high 
yielding synthetic method to prepare a large number of 
N-amino and hydroXy-4(1H)-quinaZolinones via the base 
catalyZed cycliZation of the appropriate 2-aminobenZamide 
With acyl halides or carboXylic acids under mild conditions. 
This reaction design facilitates puri?cation, has high reli 
ability and has high yield, Which are achieved by use of a 
solid support as a protecting group. This solid-phase syn 
thetic method also facilitates the assembly of combinatorial 
libraries of the N-amino- and N-hydroXy-4(1H)-quinaZoli 
none pharmacophore, Which permit rapid and ef?cient 
screening of tens, hundreds, and up to thousands of 
N-amino- and N-hydroXy-4(1H)-quinaZolinones for phar 
macological activity. The solid-phase or resin bound mol 
ecules can also be further substituted or simply isolated and 
screened. 

[0032] Generally, the compounds of this invention are 
organic compounds Where the serial synthesis involves the 
addition or removal of chemical units, reactions involving 
the modi?cation or introduction of one or more functional 
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ities, ring openings, ring closings, etc. Chemical units can 
take many forms, both naturally-occurring and synthetic, 
such as nucleophiles, electrophiles, dienes, alkylating or 
acylating agents, diamines, nucleotides, amino acids, sugars, 
lipids, or derivatives thereof, organic monomers, and com 
binations thereof. Alternatively, reactions may be involved 
that result in alkylation, acylation, nitration, halogenation, 
oxidation, reduction, hydrolysis, substitution, elimination, 
addition, and the like. 

[0033] In some instances, one may Wish to have the same 
or different blocks introduced at the same or different stages. 
For eXample, one may Wish to have a common functional 
unit, e.g., a 2-aminobenZamide introduced during the syn 
thesis. In this manner one may achieve a molecular conteXt 
into Which the variation is introduced. These situations may 
involve only a feW stages having a plurality of choices, 
Where a large number of products are produced in relation to 
a particular functional entity. This could have particular 
application Where one is interested in a large number of 
derivatives related to a core molecule or unit knoWn to have 

a characteristic of interest, and advantageously permits 
formation of an array, or library, of compounds. 

[0034] In developing synthetic strategies, one can provide 
for batch synthesis of a feW compounds to be prepared 
during the course of the combinatorial synthesis. For 
eXample, such as syntheses involving steric hindrance, 
charge and/or dipole interactions, alternative reaction path 
Ways, or the like, one can optimiZe conditions to provide for 
enhanced yields of compounds that might not otherWise be 
formed or be formed only in loW yield. In this manner, one 
may alloW for a variety of reaction conditions during the 
combinatorial synthesis, involving differences in solvent, 
temperatures, times, concentrations, and the like. Further 
more, one may use batch synthesis, Which Will provide much 
higher concentrations of particular products than combina 
torial synthesis, to develop assays to characteriZe the activity 
of the compounds. 

[0035] The invention further relates to a combinatorial 
library of compounds comprising q different compounds, 
Wherein each of the compounds is prepared according to the 
methods discussed above having the Formula (II) compris 
mg: 

(11) 

R1 

[0036] Wherein q is an integer greater than 1 Which 
represents the total number of molecules in the library. In a 
preferred embodiment, each compound in the library is 
novel. 

[0037] The invention also relates to an “m times p” array 
of molecules comprising q compounds having the Formula 
(II). 
[0038] Wherein at least q molecules in said array have at 
least one different structural group; and 
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[0039] wherein R1 is an independently selected mono-, 
di-, tri-, or quad-substitution on the phenyl ring, and Where 
R1 is independently hydrogen, halogen, C1-C6 alkyl, C1-C6 
alkenyl, hydroXy, CJL-C6 alkoXy, N02, SOZPh, phenyl, 
SO2NR3R4, OCORS, SR5, co2R5; NHCORS; or R1, When 
disubstituted, can be taken together to form a 5, 6 or 7 
membered carbocyclic aromatic group or heterocyclic aro 
matic group Wherein the heterocyclic aromatic group is 
selected from the group consisting of furyl, thienyl, pyridyl, 
pyrrolyl, oXaZolyl, thiaZolyl, imidaZolyl, pyraZolyl, isoX 
aZolyl, isothiaZolyl, pyridaZinyl, pyrimidinyl, pyraZinyl, or 
indolyl; 

[0040] R2 is branched or straight chain C1-C6 alkyl, CJL-C6 
alkoXy, a nitrogen-protected amino acid, phenyl, benZyl, 
C1-C6 alkenyl, hydroXy, SOZPh, SO2NR3R4, NR3R4, 
OCORS, SR5, COZRS, NHCORS, or a heterocyclic aromatic 
group, Whereby R2 is unsubstituted or substituted. 

[0041] R3 and R4 are independently hydrogen, C1-C6 alkyl 
or, taken together are (CH2)f Where f is 3-6; 

[0042] R5 is C1-C6 alkyl, benZyl, phenyl, or, substituted 
phenyl With 1-3 substituents independently selected from the 
group consisting of C1-C6 alkoXy, N02, CF3, or CN; and 

[0043] Z is OH or NHR2; 

[0044] 
[0045] 
[0046] 
[0047] Preferably, the array is such that m and p are each 
an integer betWeen 1 and 25, and q is equal to m multiplied 
by p. The invention also relates to an m times p array of 
compartments containing these molecules. 

m is an integer greater than 0; 

p is an integer greater than 1 and greater than m; 

and q is an integer greater than 1. 

[0048] The invention also includes pharmaceutical com 
positions including these compounds, and methods of 
administering a therapeutically effective amount of the phar 
maceutical compositions, or a pharmaceutically acceptable 
salt thereof. Such pharmaceutical compositions and methods 
of administering the same are discussed further herein. 
These pharmaceutical compositions include the compounds 
discussed herein in a pharmaceutically acceptable format. 
Typically, this includes a pharmaceutically acceptable car 
rier and a therapeutically effective amount of the N-hy 
droXy-quinaZolinone compound, or a pharmaceutically 
acceptable salt thereof. 

[0049] The present invention also relates to a solid phase 
reaction component comprising a solid support substantially 
insoluble in aqueous or organic reaction media, carrying a 
plurality of covalently bound hydroXylamines available for 
reaction With the substrate. 

[0050] Suitable solid supports include those knoWn in the 
art of solid phase synthesis. Some knoWn supports, for 
eXample, are described in J. SteWart and J. Young (Solid 
Phase Peptide Synthesis, 2nd Ed., Pierce Chemical Com 
pany; Rockford, Ill., 1984), Which is incorporated herein by 
reference thereto. They include inorganic substrates, for 
eXample, kieselguhr, silica gel and controlled pore glass, and 
polymeric organic substrates, for eXample, polystyrene, 
polypropylene, polethyleneglycol, polyacrylamide, cellu 
lose, as Well as composite inorganic/polymeric substrates, 
such as polyacrylamide supported Within a matrix of kie 
selguhr particles. Such knoWn solid supports include car 
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boXy and acyl halide functionaliZed solid supports, such as 
those Which are chemically modi?ed by introduction of 
carboXylic acid or acyl halide groups, to serve as convenient 
points for further chemical manipulation. 

[0051] The solid phase reaction components of the present 
invention include a solid support, as described above, and a 
clearable linker or linker arm Which presents the carboXylic 
acid or acyl halide moiety of the hydroXamate group for 
reaction With the ?rst reactive entity in the proposed syn 
thesis. 

[0052] As used in this application, the term “linker” means 
a chemical moiety Which may possess a variety of proper 
ties. First, it is attachable to a solid support. Second, it is 
cleavable from the solid support such that When it is cleaved, 
the desired compound may be released from the solid 
support. These properties may be embodied by a single 
chemical structure. Alternatively, these properties may be 
embodied in multiple chemical structures Which are linked 
together by covalent bonds or by other means. 

[0053] When detachment of the product from the solid 
support is desired, there are numerous functionalities and 
reactants Which may be used. Conveniently, ethers may be 
used, Where substituted benZyl ether or derivatives thereof, 
e.g., benZhydryl ether and indanyl ether, may be cleaved by 
acidic or mild reductive conditions. Alternatively, one may 
employ [3-elimination, Where a mild base may serve to 
release the product. Acetals, including the thio analogs 
thereof, may be employed, Where mild acid, particularly in 
the presence of a capturing carbonyl compound, is preferred. 
By combining formaldehyde, HCl, and an alcohol moiety, an 
ot-chloroether is formed. This chloroether may then be 
coupled With an hydroXy functionality on the solid support 
to form the acetal. Various photolabile linkages may be 
employed, such as o-nitrobenZyl, 7-nitroindanyl, 2-nitroben 
Zhydryl ethers or esters, for eXample. Esters and amides may 
serve as linkers, Where half-acid esters or amides are 

formed, particularly With cyclic anhydrides, folloWed by 
reaction With hydroXyl or amino functionalities on the solid 
support, using a coupling agent such as a carbodiimide. 
Peptides may be used as linkers, Where the sequence is 
subject to enZymatic hydrolysis, particularly Where the 
coenZyme recogniZes a speci?c sequence. Carbonates and 
carbamates may be prepared using carbonic acid, base or a 
strong reductant, e.g., LiAlH4, particularly for the carbonate 
esters. Suitable cleavable linkers are disclosed in Greene and 

Wuts (Protective Groups in Organic Synthesis, 2nd ed. 
Wiley, 1991), Which is incorporated herein in its entirety by 
reference thereto. The versatility of the various systems 
alloWs for broad variation in the conditions for attachment of 
products and identi?ers and differential detachment of 
desired products. 

[0054] 5.1 Solid-Phase Synthesis of N-Amino and N-Hy 
droXy-QuinaZolinones 

[0055] Apreferred embodiment of this invention is a solid 
phase reaction component on a solid support, Which is 
substantially insoluble in an aqueous or organic reaction 
media, carries a plurality of groups of a compound of 
Formula (I): 
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R\1/\ NAM 
[0056] wherein 

[0057] R1 is an independently selected mono-, di-, tri-, or 
quad-substitution on the phenyl ring, and Where R1 is 
independently hydrogen, halogen, Cl-C6 alkyl, C2-C6 alk 
enyl, C2-C6 alkynyl optionally substituted With halogen, 
hydroXy, C2-C6 alkoXy and aryl, or hydroXy, Cl-C6 alkoXy, 
N02, SOZPh, phenyl, SO2NR3R4, OCORS, SR5, co2R5; 
NHCORS; or R1, When disubstituted, can be taken together 
to form a 5-7 membered carbocyclic aromatic group or 
heterocyclic aromatic group Wherein the heterocyclic aro 
matic group is selected from the group consisting of furyl, 
thienyl, pyridyl, pyrrolyl, oXaZolyl, thiaZolyl, imidaZolyl, 
pyraZolyl, isoXaZolyl, isothiaZolyl, pyridaZinyl, pyrimidinyl, 
pyraZinyl, or indolyl; 

[0058] R2 is branched or straight chain Cl-C6 alkyl, Cl-C6 
alkoXy, a nitrogen-protected amino acid, phenyl, benZyl, 
Cl-C6 alkenyl, hydroXy, SOZPh, SO2NR3R4, NR3R4, 
OCORS, SR5, COZRS, NHCORS, or a heterocyclic aromatic 
group, Whereby R2 is unsubstituted or substituted; 

[0059] R3 and R4 are independently hydrogen, Cl-C6 alkyl 
or, taken together are (CH2)f Where f is 3-6; 

[0060] R5 is Cl-C6 alkyl, benZyl, phenyl, or, substituted 
phenyl With 1-3 substituents independently selected from the 
group consisting of Cl-C6 alkoXy, N02, CF3, or CN; and 

[0061] Y is an appropriate cleavable linker such as 
—NHCO2CH2— or —O—CH2—, linked to a suitable solid 
support. 

[0062] A preferred group of solid phase reaction compo 
nents are those Where R1 is a branched or straight Cl-C1O 
alkyl, C4-C1O aryl, ?uorine, chlorine, bromine, iodine, N02, 
Cl-C1O alkoXy, Cl-C1O alkoXy, Cl-C1O alkenyl, Cl-C1O 
alkaryl, Cl-C1O aralkenyl, hydroXy, SOZPh, SO2NR3R4, 
OCORS, SR5, co2R5, or NHCORS; and R2 is a branched or 
straight Cl-C1O alkyl, C4-C1O aryl, Cl-C1O alkoXy, C4-C1O 
aryloXy, NHCOZRS, Cl-C1O alkenyl, Cl-C1O aralkyl, Cl-C1O 
aralkenyl, hydroXy, SOZPh, SO2NR3R4, OCORS, SR5, 
COZRS, NHCORS, or a 4-10 membered heterocyclic group. 

[0063] A more preferred group of solid phase reaction 
components are those Where R1 is Cl-C6 alkyl, C2-C6 alky 
nyl optionally substituted With halogen, hydroXy, Cl-C6 
alkoXy and CS-C7 aryl, ?uorine, chlorine, bromine, iodine, 
or N02; and R2 is Cl-C6 alkyl, aryl, NHCOZRS, or a 5-7 
membered heterocyclic aromatic compound selected from 
the group consisting of furyl, thienyl, pyridyl, pyrrolyl, 
oXaZolyl, thiaZolyl, imidaZolyl, pyraZolyl, isoXaZolyl, 
isothiaZolyl, pyridaZinyl, pyrimidinyl, pyraZinyl, or indolyl. 

[0064] In this embodiment, precursor compounds of the 
Formula (I) are linked to the solid support via a cleavable 
linker, i.e., the oXygen. It Will be apparent that the cleavable 
linker may be incorporated during synthesis of the solid 
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phase reaction component of the invention by starting With 
a preferred solid support, such as hydroXymethyl polysty 
rene, 4-(HydroXymethyl)phenoXymethyl-copoly(styrene 
1% divinyl benZene)-resin (100-200 mesh, “WANG” resin), 
hydroXymethyl copoly (styrene—1% divinylbenZene), ben 
Zhydrylaminepolystyrene, benZyhydrylamine copoly (sty 
rene—1% divinylbenZene (commercially available as “BHA 
Resin”), methyl benZhydryl aminepolystyrene, methyl ben 
Zhydrylamine copoly (styrene—1% divinylbenZene (com 
mercially available as “MBHA Resin”); polyethylene glycol 
polystyrene (“PEG-PS”); poly (dimethylacrylamide) poly 
styrene composite (commercially available as “POLY 
HIPE”); polyacrylamide Kieselguhr composite (commer 
cially available as “MACROSORB”); or functionaliZed 
controlled pore glass. The preferred solid supports are Wang 
Resin and the BHA resin. A more preferred solid phase 
reaction component of the present invention uses 4-(hy 
droXymethyl)-phenoXymethyl-copoly(styrene—1% divinyl 
benZene)-resin (100-200 mesh, “WANG” resin) as the solid 
support. 

[0065] The solid-phase reaction components of the inven 
tion Will generally be accessible by displacement of the 
hydroXyl group on the solid support by N-hydroXyphthal 
imide in the presence of triphenyl phosphine and diethyl 
aZodicarboXylate or by displacement of a leaving group (eg 
mesylate or tri?ate) With N-hydroXyphthalimide in the pres 
ence of a strong base (eg sodium hydride) folloWed by (ii) 
removal of the phthalimide protecting group With hydraZine 
hydrate affording an O-solid supported N-hydroXylamine. 

[0066] The amine moiety of the O-solid supported N-hy 
droXyl amine is then reacted With a diverse array of isatoic 
anhydrides to produce the corresponding 2-amino-hydroXy 
benZamides bound to the solid support. The isatoic anhy 
drides are either commercially available from, for eXample, 
Aldrich Chemical Co. or may be generally synthesiZed from 
the reaction of a diverse array of anthranilic acids With 
triphosgene in tetrahydrofuran at room temperature fol 
loWed by cooling to 0° C. to precipitate the desired isatoic 
anhydride. For eXample, treatment of the isatoic anhydride 
With the O-solid supported N-hydroXyl amine in the pres 
ence of a basic catalyst such as dimethylaminopyridine 
(DMAP) in dry dimethylformamide at about 60-70° C. for 
about 24-60 hours afforded the corresponding 2-amino-N 
alkoXybenZamide on the solid support. 

[0067] The invention further relates to methods for pre 
paring derivatives of the N-hydroXy-4(1H)-quinaZolinones 
on a solid phase reaction component, including a solid 
support that is substantially insoluble in aqueous or organic 
reaction media. This method is the preferred synthetic route, 
and in one embodiment (Scheme I) involves the folloWing 
steps: 

Scheme I 

O\/@ (solid-support) 
/ N/ 

H 
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coupling agent 
—> R2— COZH 
base/solvent 

l cleave 
\/\ A (e. g. TFA) 

73% 
[0068] wherein R1 and R2 are as described above for the 
compounds of Formula 

[0069] 
support is reacted With a carboXylic acid (RZCOZH) in the 
presence of a coupling agent, base, and solvent to yield a 
N-alkoXy-4(1H)-quinaZolinone bound to the solid support. 
The 2-aminobenZamide is produced via the reaction of the 
amino group of hydroXylamine bound to the solid support 
through an ether linkage With an isatoic anhydride. The 
desired N-hydroXy-4(1H)-quinaZolinone can be cleaved 
from the solid support under acidic conditions. 

[0070] In a further embodiment, When the 2-aminobenZa 
mide is reacted With an N-protected amino acid in the 
presence of a basic catalyst and a coupling agent, a N-alkoX 
yquinaZolinone bearing an amino acid substituent is formed. 
The coupling reaction and subsequent cycliZation can be 
conveniently performed in an aprotic organic solvent such as 
dimethylformamide or dimethylacetamide in the presence of 
a basic catalyst such as dimethylaminopyridine. An appro 
priate coupling agent is bromo-tris-pyrrolidinophosphonium 
hexa?uorophosphate (PyBrOP). Antoher suitable coupling 
agent is Tris-pyrrolidino-phosphonium hexa?uorophosphate 
(PyBOP). 

In Scheme I, a 2-aminobenZamide bound to a solid 

[0071] The quinaZolinone bearing the N-protected amino 
acid bound to the solid support can be deprotected under 
standard conditions depending upon the protecting group 
employed. Appropriate protecting groups for amino acids 
and conditions for their removal can be formed in Greene 
and Wuts, Protective Groups in Organic Synthesis, 2nd Ed. 
Wiley, 1991. The amino-quinaZolinone can the be deriva 
tiZed to give amides, sulfonamides, ureas or peptides. Treat 
ment of the amino-quinaZolinone With an acid chloride or a 

chloroformate in the presence of a base, such as diisopro 
pylethylamine, yields an amide or carbamate derivative of a 

quinaZolinone bound to the solid support. Furthermore, 
treatment of the aminoquinaZolinone With an isocyanate 
provides the urea derivative of a quinaZolinone bound to the 
solid support. Alternatively, treatment of the amino 
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quinaZolinone With a sulfonyl chloride in the presence of 
diisopropylethylamine yields a sulfonamide derivative of a 

quinaZolinone bound to a solid support. Other bases that are 

suitable for effecting this transformation include, but are not 

limited to, diisopropylethylamine, dimethylaminopyridine, 
triethylamine, or pyridine. In a further embodiment, the 
amino-quinaZolinone may be further reacted With another 
N-protected amino acid to yield a peptidyl derivatiZed of a 

quinaZolinone bound to a solid support. The derivated 

compounds can then be removed from the solid support 

under acidic conditions. queous tri?uoroacetic acid (TFA), 
or a mixture of tri?uoroaectic acid and an organic solvent, 

Will generally be suitable for the acid hydrolysis of the 
covalent bond between the derivatiZed quinaZolinones and 
the solid support. 

[0072] Alternatively, an R2 acyl halide may be used in 
place of the R2 carboXylic acid. In a further embodiment, 
reaction of a 2-aminobenZamide bound to a solid support 

With an alpha-halo acid chloride or alpha-halo carboXylic 

acid yields the corresponding 2-alpha-halo quinaZolinone. 
The halo derivative is reacted With an appropriate nucleo 

phile, such as an amine or sulfur nucleophile, to displace the 

halide or (ii) reacted With triphenylphosphine to form the 

corresponding Wittig salt. The Wittig salt can then be 

reacted With an aldehyde or ketone under standard Wittig 

conditions to form a 2-alkenyl quinaZolinone. The products 

of and (ii) above may be cleaved from the solid support 
under acidic conditions to yield the desired products. Sev 

eral examples disclosed herein, as Well as FIGS. 1 & 2, 

indicate alternative routes to synthesize the N-hydroXy 

quinaZolinones of the present invention. 

[0073] The preferred method for synthesizing N-hydroXy 
quinaZolinones involves cycliZing a 2-aminobenZamide on a 

solid support by reaction With a carboXylic acid in the 
presence of an activating agent and a base or reaction With 

an acyl halide in the presence of a base, and cleaving the 
product from said solid support. 

[0074] 
is a 3-hydroXy-4(1H)-quinaZolinone or a derivative thereof. 

In a preferred form, the N-hydroXy-quinaZolinone 

It is also preferable to react the 2-aminobenZamide on the 

solid support and the carboXylic acid in the presence of an 

activating agent in the presence of at least one solvent 

selected from the class of aprotic organic solvents, and it is 
preferable to cleave the N-hydroXyquinaZolinone from the 
solid support under acidic conditions. 

[0075] The invention further relates to methods for pre 
paring of the N-amino-4(1H)-quinaZolinones on a solid 

phase reaction component, including a solid support that is 
substantially insoluble in aqueous or organic reaction media. 
This method is the preferred synthetic route, and in one 

embodiment (Scheme II) involves the folloWing steps: 
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Scheme II 
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[0076] wherein R1 and R2 are as described for the com 
pounds of Formula 

[0077] In Scheme II, an imidaZolide prepared from react 
ing a hydroxyl resin With carbonyldiimidaZole is reacted 
With hydraZine to produce a carbaZate. The carbaZate is 
reacted With an isatoic anhydride in the presence of a basic 
catalyst, such a dimethylaminopyridine, to yield the corre 
sponding 1, 2 disubstituted anthraniloyl hydraZine on the 
solid phase. The anthraniloyl hydraZine on the solid phase in 
reacted With a carboxylic acid in the presence of a coupling 
agent, base, and solvent to yield and N-hydraZino-4(1H) 
quinaZolinone bound to the solid support. The desired 
N-amino-4(1H)-quinaZolinone can be cleaved from the solid 
support under acidic conditions. 

[0078] As used herein the term “C1-C6 alkyl” means a 
straight or branched chain alkyl moiety having from 1 to 6 
atoms, including, for example, methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, pentyl and 
hexyl. The term C1-C6 alkoxy” means an alkoxy group 
Wherein the alkyl part is C1-C6 alkyl. The terms “Cl-C10 
alkyl” and “Cl-C10 alkoxy” are the same, except for having 
1 to 10 atoms. 

[0079] The term “halogen” means ?uorine, bromine, 
iodine, or chlorine. The term “C1-C6 aralkyl” means a 
straight or branched chain alkyl moiety having from 1-6 
atoms bearing a phenyl substituent at any carbon in the 
chain. The term “C1-C6 aralkenyl” means a straight or 
branched chain alkenyl moiety having from 1-6 atoms 
bearing a phenyl substituent at any carbon in the chain. The 
terms “Cl-C10 aralkyl” and “Cl-C10 aralkenyl” are the same, 
except for having 1 to 10 atoms. 

[0080] The choice of solvent for synthesis based on a solid 
phase reaction component of the invention Will of course 
depend on the nature of the reagents to be reacted With such 
component, but Will also be in?uenced by the nature of that 

component. For example, depending upon the activating 
group of acyl halide or carboxylic acid used in the formation 
of compounds of Formula (I), the selected solvent Will vary 
according to the solubility of the selected activating group. 
In general, aprotic organic solvents are most suitable for the 
formation of compounds of the Formula 

[0081] Preferred solvents include dimethylformamide, 
dimethylacetamide, or N-methyl pyrrolidinone. The forma 
tion of compounds of Formula (I) bound to the solid support 
from RZCOZH is conducted in the presence of an appropriate 
activating agent such as PyBrOP. 

[0082] The compounds of the present invention are typi 
cally used in pharmaceutical compositions, a discussion of 
Which folloWs. These pharmaceutical compositions are gen 
erally used in methods for administering a therapeutically 
effective amount of the compositions of the invention, or a 
pharmaceutically acceptable salt thereof. 

[0083] The pharmaceutical compositions used in the 
methods of the present invention include N-hydrox 
yquinaZolinone as an active ingredient, or a pharmaceuti 
cally acceptable salt thereof, and may also contain a phar 
maceutically acceptable carrier or excipient, and optionally, 
other therapeutic ingredients. 

6. EXAMPLES 

[0084] The folloWing examples are set forth to illustrate 
the claimed invention and are not to be construed as a 

limitation thereof. 

[0085] Unless otherWise stated, all temperatures are in 
degrees Celsius. Also, in these examples, unless otherWise 
de?ned beloW, the abbreviations employed have their gen 
erally accepted meaning: 
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mL = milliliter 

RT = room temperature 

mmol = millimole 

THF = tetrahydrofuran 

DMF = dimethylformamide 

DMAP = dimethylaminopyridine 
TFA = tri?uoroacetic acid 

EtOAc = ethyl acetate 

PyBrOP = bromo-tris-pyrrolidino-phosphonium 
hexa?uorophosphate 

DMAC = dimethylacetamide 

[0086] Additionally, the Wang Resin described herein and 
in FIGS. 1 and 2 is commercially available from Aldrich 
Chemical Co., Milwaukee, Wis. Also, the isatoic anhydrides 
described herein are commercially available from Aldrich 
Chemical Co. or may be synthesized according to the 
procedures described herein. 

Example 1 

[0087] General Procedure to Prepare Isatoic Anhydrides 

[0088] An ice-cold solution-of triphosgene (3.0 g, 10 
mmol, 0.4 eq) in 10 mL of anhydrous THF Was added to a 
mixture or solution of anthranilic acid (or 2-amino-benZoic 
acid) (25 mmol) in 15 mL of dry THF With sloW cooling. 
The mixture Was then stirred or shaken for 24-48 h at room 
temperature and cooled in a refrigerator (0° C. to —10° C.) 
for 12-24 h. The resulting solid Was collected by ?ltration 
and Washed With cold methyl t-butyl ether (MTBE) and 
dried to give the isatoic anhydride in 70-98% yield. About 
30 isatoic anhydrides Were prepared in this manner. 

Example 1(a) 
[0089] Preparation of O-Solid Supported N-hydroxy 
lamine on Wang Resin: 

[0090] Triphenyl phosphine (28.2 g, 108 mmol) Was dis 
solved in 300 mL of dry THF. To the solution Was added 
Wang resin (25 g, 0.86 mmol/g loading, 100-200 mesh) and 
N-hydroxyphthalimide (18 g, 108 mmol). The mixture Was 
shaken until most of the N-hydroxyphthalimide Was dis 
solved. The mixture Was then cooled With ice-Water and a 
cold solution of diethyl aZodicarboxylate (17 mL, 108 
mmol) in 20 mL of dry THF Was added sloWly With shaking 
and cooling. After addition, the resulting mixture Was 
shaken at rt for 18 h. The mixture Was then Washed With 
THE, DMF, CH3OH and CHZCl2 thoroughly. The Washed 
resin Was then suspended in 300 mL of DMF and cooled 
With ice-Water. HydraZine hydrate (27 mL, 540 mmol) Was 
then added. The mixture Was shaken at rt for 16 h and then 
Washed With DMP, CH3OH and CHZCl2 thoroughly and 
dried under vacuum to give the O-resin supported hydroxy 
lamine (ca 25 g). 

Example 2 

[0091] General Procedure for Reaction of Isatoic Anhy 
dride With Solid-Supported Hydroxylamine 

[0092] A mixture of an isatoic anhydride (3.6 mmol) and 
O-hydroxylamine on Wang resin (0.6 g, 1.19 mmol/g load 
ing) and DMAP (0.18 mmol) in ca. 8-10 mL of dry DMF 
Was stirred at 60-70° C. for 2.5 days. The mixture Was then 
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Washed With DMF, CH3OH and CHZCl2 to give O-resin 
supported 2-amino-N-hydroxylbenZamide. A sample of the 
resin Was cleaved With tri?uoroacetic acid (TFA) in CHZCl2 
(1:1 v/v) to give the corresponding 2-amino-N-hydroxyben 
Zamide to con?rm the attachment to the resin. 

Example 3 

[0093] General Procedure for CycliZation of 2-amino-N 
hydroxybenZamide on Solid-Support With Fmoc Amino 
Acid 

[0094] Fmoc-amino acid (6.0 eq) and PyBrOP (5.0 eq) is 
dissolved in DMAC (0.3 M of Fmoc-AA conc.) at RT. The 
2-amino-N-hydroxybenZamide on Wang resin (1.0 eq based 
on loading) is added, followed by DMAP (6.0 eq). The 
mixture is shaken at 50° C. for 8-20 h (folloWed by HPLC/ 
MS after cleavage of a small sample by TFA/CHZClZ). The 
resin is then Washed With DMF, MeOH and CHZCl2 and 
dried under vacuum to give the corresponding quinaZolinone 
on solid support. The Fmoc group can be removed by 
piperidine in DMF to give the free amino group Which can 
react With other reagents, such as acid chloride, sulfonyl 
chloride or Fmoc or t-Boc amino acid. This synthesis is 
illustrated in FIG. 2. 

Examples 4-6 

[0095] Preparation of 3-hydroxy-quinaZolinones Via 
Solid-Support 

[0096] (a) (L)-N-Fmoc-phenylalanine (70 mg, 0.18 mmol) 
is dissolved in 0.7 mL of dry DMAC. PyBrOP (84 mg, 0.18 
mmol) is added. The mixture is shaken for 10 min until a 
clear solution is formed. 2-amino-N-hydroxybenZamide on 
Wang resin (linked via the N-hydroxyl group) (30 mg, 1.19 
mmol/g loading, 0.036 mmol) is added folloWed by DMAP 
(22 mg, 0.18 mmol). The mixture is shaken at RT. for 21 h 
and 50° C. for 3 h. (A sample is cleaved by TFA/CHZCl2 and 
analyzed by HPLC to con?rm the completion of the reac 
tion). The mixture Was cooled and Washed With DMF, 
MeOH and CHZCl2 thoroughly and dried to give N-Fmoc 
protected quinaZolinone on resin. 

[0097] The above resin is then treated With 30% piperidine 
in DMF to remove the N-Fmoc group to give the free amino 
group on the sidechain. 

[0098] The above resin (30 mg, 1.19 mmol/g loading) Was 
treated With p-bromobenZenesulfonyl chloride (37 mg, 
0.143 mmol) and diisopropylethylamine (DIPEA) (0.038 
mL, 0.22 mmol) in the presence of 5 mg of DMAP in 0.5 mL 
of DMF at RT. for 19 h. The resulting resin Was then Washed 
With DMF, MeOH and CHZCl2 and dried. 

[0099] The resin Was then treated With TFA/CHZCl2 (1:1, 
0.5 mL) to give 2-(2-phenyl-1-p-bromobenZenesulfonami 
do)ethyl-3-hydroxyquinaZolinone as con?rmed by HPLC 
and MS analysis. 

[0100] (b) In a similar manner, 5-chloro-2-amino-N-hy 
droxybenZamide on resin Was treated With Fmoc-phenyla 
lanine folloWed by removal of the N-Fmoc group by pip 
eridine. The resulting free amino quinaZolinone on resin Was 
then treated With isobutylchloroformate (0.018 mL, 0.14 
mmol) and DIPEA (0.038 mL, 0.22 mmol) in DMF. After 19 
h at RT., the resin Was Washed With DMF, MeOH and 
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CH2Cl2 as usual. The resin Was then cleaved With TFA/ 
CHZCl2 to give 2-(2-phenyl-1-O-isobutylcarbonyl) ethyl-3 
hydroxyquinaZolinone. 
[0101] (c) In a similar manner, 5-nitro-2-amino-N-hy 
droxybenZamide on resin Was treated With Fmoc-(L)-valine 
followed by removal of the N-Fmoc group by piperidine. 
The resulting amino quinaZolinone on resin (30 mg, 0.036 
mmol based on loading) Was then treated With t-Boc-proline 
(31 mg, 0.14 mmol) and PyBrOP (67 mg, 0.14 mmol) and 
DMAP (18 mg, 0.15 mmol) to give the coupled product. 
Cleavage With TFA/CHZCl2 then gave 2-(2-methyl-1-N-Pro 
)propyl-3-hydroxy-6-nitroquinaZolinone. 

Example 7 

[0102] Preparation of 3-amino-quinaZolinones Via Solid 
Support 

[0103] (1) Preparation of CarbaZate on Solid Phase: 

[0104] Wang resin (0.9 g, 1.19 mmol/g) Was suspended in 
10 mL of dry THF at room temperature. 1,1‘-carbonyldiimi 
daZole (1.1 g, 6.5 mmol) Was added and the mixture Was 
shaken on a shaker overnight. The resin Was ?ltered, Washed 
With THE, CH2Cl2 (2><20 mL each) and vacuum dried to 
give the corresponding imidaZolide (0.9 g) (ref. J .r. Hauske, 
et al. Tet. Lett. 1995, 36,1589). 

[0105] The above resin (0.9 g) Was suspended in 6 mL of 
THF and cooled With ice Water. A solution of HydraZine 
(0.138 g, 4.28 mol) in 1 mL of THF Was added. The 
suspension Was then shaken at room temperature for 2-3 h 
and ?ltered and Washed With THE and CH2Cl2 (2><20) mL 
each) and dried to give the carbaZate on solid phase. 

[0106] (2) General Procedure for Reaction of Isatoic 
Anhydride With CarbaZate on Solid Phase: 

[0107] The carbaZate on the solid phase from above (50 
mg, 1.19 mmol/g) Was suspended in 0.6 mL of dry DMF. 
Isatoic anhydride (0.3 mmol, 5.0 eqq) isatoic anhydrides 
used: 5-chloroisatoic anhydridge, 5-iodoisatoic anhydride 
and isatoic anhydride) and a catalytic amount of DMAP 
Were added. the mixture Was heated at 50-60 C With stirring 
overnight (12-18 h). The resin Was ?ltered and Washed With 
DMF, Me)H, and CH2Cl2 (2><10 mL each) and dried under 
vacuum to give the corresponding 1,2-disubstituted anthra 
niloylhydraZine on solid phase. 

[0108] (3) Preparation of N-amino-quinaZolinones from 
AnthraniloylhydraZine on Solid Phase: 

[0109] (a) 5-bromo indole carboxylic acid (109 mg, 0.43 
mmol) and PyBroP (173 mg, 0.37 mmol) Were dissolved in 
0.6 mL of DMF. The anthraniloylhydraZine on solid phase 
(45 mg, 1.19 mmol/g) Was added folloWed by DMAP (58 
mg, 0.48 mmol). The mixture Was shaken at room tempera 
ture for 20-30 min and then Was heated at 55-60 C for 18 h. 
The resin Was ?ltered and Washed With DMF, MeOH, 
CH2Cl2 (2><5 ml each) and dried. The produce on resin Was 
then cleaved With 0.5 mL of TEA/CH2Cl2 (1:1, v/v) to give 
the N-aminoquinaZolinone as a yelloWish solid (10 mg) 
(M+495 by mass spec). 

[0110] (b) Fmoc-phenylalanine (138 mg, 0.36 mmol) and 
PyBrOP (140 mg, 0.3 mmol) Were dissolved in 0.6 mL of 
DMF. The anthraniloylhydraZine (R1-H and R1-5C1) (50 
mg., 1.19 mmol/g) Was added folloWed by DMAP (51 mg, 
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0.42 mmol). The mixture Was shaken at RT for 30 min, and 
then heated to 60-70 overnight (16 h). The resin Was ?ltered 
and Washed as before and dried. The produce N-amino 
quinaZolinones Were cleaved from the resin by TEA/CH2Cl2 
(1:1, v/v). 

Example 8 

[0111] Procedures for the Preparation of a 5760-Member 
Library of 3-HydroxyquinaZolinone 

[0112] Step-1: Reaction of N-hydroxylamine on Solid 
Support With 15 Isatoic Anhydrides: 

[0113] N-hydroxylamine on Wang resin (1.0 mmol/g load 
ing, 4.0 g, 4.0 mmol) and 15 different isatoic anhydride (5 .0 
eq, 20 mmol) and DAMP (1.2 mmol) in 20 mL DMF Were 
shken in glass vials at 60 C for 40 h. The mixture Were 
?ltered and Washed thoroughly With Warm DMF (2><15 mL), 
CH3OH (2><15 mL) and CH2Cl2 (2><15 mL) and dried. A 
small sample Was tkane from each vial and cleaved by 
ERA/CH2Cl2 and checked by HPLC Which conformed the 
complete reaction of N-hydroxylamine With the anhydride. 

[0114] The 15 N-hydroxybenZamides on solid support 
Were then dividend into ?ve groups by mixing three benZa 
mides per group. 

[0115] Step-2: Reaction of BenZamides With 16 Fmoc 
Amino Acids: 

[0116] The 15 N-hydroxybenZamides on solid support 
Were then divided into ?ve groups by mixing three benZa 
mides per group by suspending and stirring the resin in 
CH2Cl2 folloWed by drying (Weight of resin per group: ca. 
12-13 g, 12 mmol). Each group of resin Was then evenly 
distributed into 16 glass vials (ea. 0.8 per vial, 0.75 mmol) 
(total vials—5><16=80). Asolution of DMAP (5 mL, 7.0 eq., 
5.25 mmol) in dimethylacetamide (DMAC) (note: reaction 
in DMAC is clearner than that in DMF for this step) Was 
added to each vial, folloWed by a solution of each of the 16 
Fmoc-amino acids in DMAC (5 mL, 6.0 eq. 4.5 mmol). The 
vials (total 5 groups of resin><16 of Fmoc-amino acids=80 
vials) Were shaken to mix the resin and the reagents at rt. A 
solution of PyBrOP in DMAC (4 mL, 5 eq., 3.75 mmol) Was 
than added to each vial. The vials Were shaken at rt for 30-45 
min, then at 60-65° C. overnight (17-22 h). Samples Were 
taken and cleaved to check by HPLC to con?rm the comple 
tion of the reaction. The resins Were then collected by 
?ltration and Washed thoroughly With DMF, Ch3OH, and 
CHZCl2 (2><10 mL each) and dried to give the Fmoc-pro 
tected quinaZolinones on resins. 

[0117] Step-3a: Removal of Fmoc-Protecting Group: 

[0118] Each of the 80 groups of resins from Step-2 Was 
suspended in 10 mL 30% (by volume) of piperdine in DMF 
and shaken at rt for 2 h. The resins Were then ?ltered and 
Washed With DMF, CH3OH and CH2Cl2 (each solvent Was 
used 2x (or 3><, respectively) (each 2><10 mL) and dried to 
give the free amino quinaZolinones on resins. 

[0119] Step-3b: Reaction with 8x Chloroformates, 8>< Sul 
fonyl Chlorides and 8x Isocyanates: 

[0120] Each of the 80 groups of resins from Step-3a Were 
then evenly distributed into 24 Wells of a reactor block as a 
suspension of CH2Cl2/CH3OH (total Wells used=80><24= 
1920). The solvents Were than removed and the resins (ca 
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0.03 mmol per Well) Were suspended in a solution of DMF 
(0.3 mL) in the presence of diisopropylethylamine (DIPEA) 
(10 eq., 0.3 mmol). Each of eight chloroformates, eight 
sulfonyl chlorides and eight isocyanates (5.8 eq each, 0.13 
mmol) in 0.3 ml of DMF Was then added individually to the 
24 Wells. The reactor Was shaken at rt overnight. The resins 
Were then ?ltered and Washed With DMF, CH3OH, and 
CH2Cl2 (each 3><3 mL) and dried to give ?nally 1920 Wells 
of quinaZolinones (3 compounds per Well) on resins. 

[0121] Step-4: Cleavage from Resins to give N-hydroX 
yquinaXolinones: 
[0122] The 1920 Wells of resins from Step 3b Were treated 
With 1:1 TFA/CH2Cl2 (1 mL) at rt for 1-2 h With shaking. 
The resins Were then ?ltered and Washed With 0.5 mL of 1:1 
TFA/CH2Cl2. The combined solutions Were collected in a 
96-Well titre plate and dried under vacuum to remove the 
eXcess TFA/CH2Cl2. The resulting products Were analyZed 
by HPLC and MS to con?rm the purity and structure of the 
products. The ?nal products (total number is 5760 as 3 
compounds per Well) Were stored in a freeZer for future 
biological screenings. 
[0123] The present invention is versatile and can be used 
to prepare libraries of N-amino- and N-hydroXy-quinaZoli 
nones having biological activity, including, but not limited 
to, hypotensive, antibacterial, antifungal, antipyretic and 
CNS depressant activity. 

[0124] The present invention is not to be limited in scope 
by the speci?c embodiments disclosed in the examples, 
Which are intended as illustrations of a feW aspects of the 
invention, and any embodiments Which are functionally 
equivalent are considered to be Within the scope of this 
invention. Indeed, various modi?cations of the invention in 
addition to those shoWn and described herein Will become 
apparent to those skilled in the art and are intended to fall 
Within the claimed subject matter. As the cited patents or 
publications may provide further useful information, the 
cited references are hereby incorporated by reference in their 
entireties. 

What is claimed is: 
1. A solid phase reaction component comprising a solid 

support, substantially insoluble in aqueous or organic reac 
tion media, carrying a plurality of compounds of Formula I 

'//A 
N R2 

Wherein R1 is an independently selected mono-, di-, tri-, 
or quad-substitution on the phenyl ring, and Where R1 
is independently hydrogen, halogen, Cl-C6 alkyl, CZ-C6 
alkenyl, C2-C6 alkynyl optionally substituted With 
halogen, hydroXy, Cl-C6 alkoXy and aryl, or hydroXy, 
Cl-C6 alkoXy, N02, SOZPh, phenyl SO2NR344, 
OCORS, SR5, COZRS; NHCORS; or R1, When disub 
stituted, can be taken together to form a 5-7 membered 
carbocyclic aromatic group or heterocyclic aromatic 
group Wherein the heterocyclic aromatic group is 
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selected from the group consisting of furyl, thienyl, 
pyridyl, pyrrolyl, oXaZolyl, thiaZolyl, imidaZolyl, pyra 
Zolyl, isoXaZolyl, isothiaZolyl, pyridaZinyl, pyrimidi 
nyl, pyraZinyl, or indolyl; 

R2 is branched or straight chain Cl-C6 alkyl, Cl-C6 
alkoXy, a nitrogen-protected amino acid, phenyl, 
benZyl, Cl-C6 alkenyl, hydroXy, SOZPh, SO2NR3R4, 
NR3R4, OCORS, SR5, co2R5, NHCORS, or a het 
erocyclic aromatic group, Whereby R2 is unsubsti 
tuted or substituted; 

R3 and R4 are independently hydrogen, Cl-C6 alkyl or, 
taken together are (CH2)f Where f is 3-6; 

R5 is Cl-C6 alkyl, benZyl, phenyl, or, substituted phenyl 
With 1-3 substituents independently selected from 
the group consisting of Cl-C6 alkoXy, N02, CF3, or 
CN; and 

Y is an appropriate cleavable linker such as 
NHCO2CH2— or —O—CH2—, linked to a suitable 
solid support. 

2. A solid reaction component of claim 1 Wherein said 
solid support is 4-(HydroXymethyl)-phenoXymethyl-copoly 
(styrene—1% divinyl benZene)—resin. 

3. A solid phase reaction component of claim 1 Wherein 
said cleavable linker is —O—CH2—. 

4. A solid phase reaction component of claim 1 Wherein 
said cleavable linker is —NHCO2CH2—. 

5. A method for synthesiZing a 3-hydroXy quinaZolinone, 
comprising: 

(a) reacting a free amine moiety bound to a solid support 
With an appropriate isatoic anhydride to afford a 2-ami 
nobenZamide bound to said solid support; 

(b) reacting said 2-aminobenZamide With a carboXylic 
acid in the presence of an activating agent to afford a 
3-hydroXy quinaZolinone bound to said solid support. 

6. The method of claim 5 Which further comprises remov 
ing the 3-hydroXy-quinaZolinone from said solid support by 
acid hydrolysis. 

7. The method of claim 5 Wherein said carboXylic acid and 
acid chloride are compounds of the formula: R2—CHY— 

CO—X or W—CO—X Wherein X is OH, Cl, F, Br or 
a carboXylic acid activating group; 

Y is NR3R4, Cl, Br, F or I; 

R2 is a substituted or unsubstituted alkyl, aryl, heteroary 
lalkyl or aralkyl group; 

R3 and R4 are suitable NH protecting groups; and 

W is a heterocyclic group. 
8. A method of synthesiZing an N-hydroXy quinaZolinone 

on a solid support Which comprises: 

(a) selecting a solid support comprising at least one 
compound covalently attached to said solid support 
Which compound comprises a moiety having at least 
one nucleophilic site; 

(b) reacting said moiety of said compound covalently 
attached to said solid support With a diverse array of 
isatoic anhydrides in an aprotic organic solvent at an 
appropriate temperature range to afford a 3-alkoXy-2 
aminobenZamide; 
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(c) reacting said 3-alkoXy-2-arninobenZarnide bound to 
said solid support With a carboXylic acid in the presence 
of an activating agent or an acid chloride and a coupling 
agent to afford a 3-alkoXy quinaZolinone bound to said 
solid support. 

9. The method according to claim 8, Which further corn 
prises: 

(a) reacting said solid support bound 3-alkoXy-4(1H) 
quinaZolinone under acidic hydrolysis conditions to 
yield a N-hydroXy-4(1H)-quinaZolinone of the formula 
(II) 

0 

R1 

\ \ N/OH 

I / NAM 

Where R1 and R2 are as de?ned in claim 1. 
10. The method according to claim 8 Wherein said corn 

pound covalently attached to said solid support is hydroXy 
larnine. 

11. The method according to claim 8 Where said nucleo 
philic site is an amine rnoiety. 

12. The method according to claim 8 Wherein said cou 
pling agent is brorno-tris-pyrrolidino-phosphoniurn 
heXa?uorophosphate. 

13. The method according to claim 9 Wherein said acidic 
hydrolysis conditions cornprise tri?uoroacetic acid ranging 
from about 20% v/v to about 95% v/v in methylene chloride. 

14. The method according to claim 8 Wherein said aprotic 
organic solvent is dirnethylforrnarnide. 

15. The method according to claim 8 Where said appro 
priate temperature range is betWeen about 80° C. to about 
90° C. 

16. A method for synthesiZing a 3-arnino quinaZolinone, 
comprising: 

(a) reacting a hydraZine moiety with a free amino group 
bound to a solid support With an appropriate isatoic 
anhydride to afford a 1,2 disubstituted anthraniloylhy 
draZine; 

(b) reacting said 1,2 disubstituted anthraniloylhydraZine 
With a carboXylic acid in the presence of an activating 
agent to afford a 3-arnino quinaZolinone bound to said 
solid support. 
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17. The method of claim 16 Which further comprises 
removing the 3-arnino quinaZolinone bound to said solid 
support. 

18. A method of synthesiZing an N-arnino quinaZolinone 
on a solid support which comprises: 

(a) selecting a solid support comprising at least one 
compound covalently attached to said solid support 
Which cornpound comprises a rnoiety having at least 
one nucleophilic site; 

(b) reacting said moiety of said cornpound covalently 
attached to said solid support With a diverse array of 
isatoic anhydrides in an aprotic solvent to afford a 1,2 
disubstituted anthraniloyl hydraZine; and 

(c) reacting said 1,2 disubstituted anthraniloyl hyrdraZine 
bound to said solid support With a carboXylic acid in the 
presence of a coupling agent to afford a 3-hydraZino 
quinaZolinone bound to said solid support. 

19. The method according to claim 18, Which further 
comprises 

(a) reacting said solid support bound 3-hydraZino-4(1H) 
quinaZolinone under acidic hydrolysis conditions to 
yield an N-arnino-4(1H)-quinaZolinone of the formula: 

0 

/ / NR2 I N 

Where R1, R2, and R3 are as de?ned in claim 1. 
20. The method according to claim 18 Wherein said 

cornpound covalently attached to said solid support is a 
carbaZate. 

21. The method according to claim 18 Wherein said 
nucleophilic site is a hydraZine moiety with a free amino 
group. 

22. The method according to claim 18 Wherein said 
coupling agent is brorno-tris-pyrrolidino-phosphoniurn 
heXa?uoro phosphate. 

23. The method according to claim 19 Wherein said acidic 
hydrolysis conditions cornprise tri?uoroacetic acid ranging 
from about 20% v/v to about 95% v/v in methylene chloride. 

* * * * * 


