
;IJKLMNOPQRe3eol||}4T  &6\T[83 0 J U l 2003 WO 00/46221 p -501 Example 40:
Preparation of 4-[(4-(4-bromophenyl)-4fluoro-1-piperidinyl]sulfonyl]
tetrahydro-N-hydroxy-2H-pyran-4 carboxamide 5 I~~~~~~~~ e. ,. Part 1:
Preparation of *166166* S H3C~ ~N F Br 10 To
4,(4-Bromophenyl)-4-hydroxypiperidine-Nmethylsulfonamide (aldrich, 3g, 9
mmol) dissolved in CHZC12 ( 75 mL) and cooled to -78C was added DAST
(Aldrich, 1.9g 12 mmol). After the addition, the dry ice bath/reaction was
left to warmed to ambient 15 temperature. After the disappearance of the
starting material, aqueous ammonium chloride (100 mL) was added and the
layers were separated. The organic layer was dried over sodium sulfate. The
solvent was removed under reduced pressure to give the 20 methylsulfonamide
as a white solid (3 g). 1H NMR and mass spectroscopy showed the desired
compound. Part 2: Preparation of   WO 00/4622l -502 3 0 JUl Z003
PGT/US00/03061 0 0 0 "~c~ ~ls~ ~ O N F Br Oven-dried glassware was charged
with the compound from Part 1 (4.0 g, 1.2 mmol) and tetrahydrofuran (25
mL,) and cooled to -75C. Lithium 5 bis(trimethylsilyl)amide (Aldrich, 1.0 M
in tetrahydrofuran, 35 mL, 33 mmol) was slowly added, keeping temperature
less than -60C. The reaction was stirred for 30 minutes after the addition,
and was then charged with a solution of methyl chloroformate 10 (Aldrich,
1.3 mmol, 1.3 mmol) in tetrahydrofuran (17 mL), again keeping the
temperature at less than -60C. After stirring for 1 hour at -75C, the
reaction was quenched with saturated NH4C1, keeping temperature at less
than -20C. The aqueous portion freezes into a 15 solid chunk of ice. After
warming to 5C, the mixture was extracted with ethyl acetate (3x- 200 mL).
Organics were washed with saturated NH4C1 (2x-100 mL) and brine (lx-1o0
mL), then dried over Na2SOa and concentrated to afford the methylene
sulfonamide as 20 an amber oil (4.6 g, 90% crude yield) . 1H NMR and mass
spectroscopy indicated desired compound. 



Part 3: Preparation of 0 0 \\ j H,c~ s~ O N F O / Br To a solution of
compound from Part 2 (3.5 g, 1 25 mmol) and dibromo-diethylether
(Lancaster, 3 g, 1.4   3 0 J ll L 2003 WO 00/46221 -503 PCT/USOOI03061
mmol) in dimethylformamide (28 mL) was added 18Crown-6 (Aldrich, 500 mg,
cat.) followed by potassium carbonate (Aldrich, 5 g, 3.6 mmol). The mixture
was heated at 60C for 16 hours. The product was isolated 5 by pouring into
stirring 10% HClaq (200 mL) and extracted with ethyl acetate (3x- 300 mL).
Organics were washed with brine (2x- 200 mL), dried over NaZS04, and
concentrated to afford an oil. The crystallized to result in 4.8 grams of
the ester as 10 a tan solid. 1H NMR and mass spectroscopy showed the
desired compound. Part 4: Preparation of 0 0 Is/o HO ~ N 0 Bt To a solution
from Part 3 (2 g, 0.4 mmol) in 15 tetrahydrofuran (20 mL) was added
potassium trimethylsilonate (Aldrich, 2 g, 1.5 mmol). The reaction was
stirred overnight (about 1B hours) at room temperature. LC showed less than
3% starting material remained. Work up comprised removing the 20
tetrahydrofuran and taking the residue up in H20 (100 mL). The solution was
washed with diethyl ether (50 mL). The aqueous was then cooled to zeroC and
10% HClaq was slowly added until pH = 3. The product was filtered and
washed with water to result in the acid 25 as a white solid (1.5 g, 72%
yield). 1H NMR and mass spectroscopy showed the desired compound. Part 5:
Preparation of   3 0 J U l 2003 WO 00I46221 -504 



PCT/US00/03061 0 0 Ho \ N ~N H F O Br To a solution of the acid product in
Part 4 (1 g, 0.2 mmol) in dimethylacetamide (10 mL) was added
N-methylmorpholine (Aldrich, 2.0 mL, 2 mmol), 5 followed by by
N-hydroxybenzotriazole hydrate (Aldrich,l.0 g, 0.7 mmol),
O-(tetrahydro-2H-pyran-2 yl) hydroxylamine (1.1 g, 0.9 mmol), and
1-(3dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma, 1.1 g,
0.6 mmol). The mixture 10 was stirred overnight (about 18 hours) and was
then stripped of solvent. The residue was taken up in ethyl acetate (250
mL) and washed with 5% NaHS04 (1x150 mL), saturated potassium carbonate
(lx-150 mL)) and brine (lx-150 mL). The organic was then dried 15 over
Na2S0, and concentrated to afford the protected hydroxamate as a viscous
oil. 1H NMR and mass spectroscopy showed the desired compound. The viscous
crude oil from above was dissolved in acetonitrile (10 mL) and stirred with
10% HClaq (15 20 mL) for 2 hours, after which LC showed no more starting
material. The acetonitrile was removed with a Nz stream over the surface of
the solution affording a solid that was collected, washed with HZO (lx-20
mL), and dried in vacuo to afford the product as a 25 tan solid (755 mg).
1H NMR showed the desired compound. Mass spectroscopy showed:
Cl~HZZFNzOSSBrF M+Hfound = 465 (M+Hcalc = 465) . Example 41: Preparation of
4- [ [4- [4- (3) 5   3 ~ ~ ~ ~ n 200 WO 00I46221 -505 PCT/US00/03061
dimethylphenoxy)phenoxy]-1-piperidinyl]sulfonyl]tetrahydro-N-hydroxy-2H-pyr
an 4-carboxamide 



0 0 0 Hog ~ 1s~ / o ~ cH, O C, CH, Part 1: Preparation of CHI OHC O CHI To
a slurry of CszC03 (Aldrich, 40 g, 12 mmol) and 3,5-dimethyl phenol
(Aldrich, 5 g, 4 mmol) in 10 dimethylformamide (60 mL) at 25C under Nz was
added 4-fluorobenzaldehyde (Aldrich, 5 g, 4 mmol). The mixture was stirred
and heated to 90C for 16 hours. After this time, the solvent was removed by
roto evaporation and taking the residue up in ethyl 15 acetate (150 mL) and
HZO (100 mL). The layers were separated and the aqueous layer was extracted
with ethyl acetate (2x- 150 mL). The organics were washed with saturated
KZC03 (2x-100 mL), H20 (lx-150 mL), and brine (1x- 150 mL), then dried over
NaZS04, filtered, 20 and concentrated to afford a crude oil. The oil was
purified on silica gel to give 8 g of the aldehyde as a clear oil. 1H NMR
and mass spectroscopy was consistent with the desired compound. Part 2:
Preparation of   3 0 J U l 2003 WO 00!462Z1 -506 PCT/US00/03061 CHy HO O \
~ CHI To a solution of aldehyde (8 g, 35 mmol) from part 1 in mehtylene
chloride (100 mL) was added metachloroperoxybenzoic acid (8 g, 52 mmol).
The 5 reaction mixture was stirred at ambient temperature for 16 hours.
After complete reaction, the solid meta-chlorobenzoic acid was removed by
filtration. The solvent of the filtrate was removed under reduced pressure
to give an oil. This oil was dissolved in 10 methanol (100 mL) to which
lithium hydroxide (2 g) was added. After 4 hours, the reaction was
complete. The solvent was removed by rotory evaporation to give an oil,
which was dissolved in ethyl acetate and washed with 10% aqueous
hydrochloroic acid, separated 



15 and dried over sodium sulfate to result in 5.5 grams of the phenol as an
oil. 1H NMR and mass spectroscopy were consistent with the desired
compound. Part 3: Preparation of 8oC O CH3 \N 0 CHI 20 Sodium hydride
(Aldrich, 2 g, 50 mmol) was added to a solution of
4-(methylsulfonyl)hydroxy-7.piperidinecarboxylic acid, 1,1-dimethylethyl
ester of Example 14, B (10 g, 25 mmol) and the phenol from part 2 (5.5 g,
50 mmol) dissolved in 25 dimethylformamide (60 mL) at 25C and under N~. The
mixture was stirred and heated to 80C for 16 hours. After this time, the
solvent was removed by roto   WO 00/46Z21 -507 3 0 J lJ L 2003
PCT/US00/03061 evaporation, followed by taking the residue up in ethyl
acetate (150 mL) and H~0 (100 mL) . The layers were separated and the
aqueous was extracted via ethyl acetate (2x- 150 mL). The organics were
washed 5 with saturated K2C03 (2x-100 mL), Hz0 (lx-150 mL), and brine (lx-
1S0 mL), then dried over NazS04, filtered, and concentrated to afford a
crude oil. The oil was purified on silica gel to give 10g of the N-boc
piperidine as a clear oil. 1H NMR and mass 10 spectroscopy was consistent
with the desired compound. Part 4: Preparation of 0 CH, HCI HN O CH, To a
solution of the product (10 g) of Part 3 in 15 1,4-dioxane (10 mL) was
added 4 N HC1 in dioxane (50 mL, 200 mmol). The mixture was stirred at room
temperature until starting material was gone by LC (about 1 hour). The
solvents were then removed and the residue was slurried in diethyl ether
and 20 filtered. The solid was washed with diethyl ether (2x-50 mL) and
dried in vacuo to afford a white solid (3g). 1H NMR and mass spectroscopy
showed the desired compound as the HC1 salt. Part 5: Preparation of 0 0 ~s~
/ o ~ cH, HC \0 2 5 cH, The HC1 salt of Part 4 (3g, 10 mmol) and
triethylamine (Aldrich, 3 mL, 15 mmol) were slurried   3 0 J El l 2003 WO
00/4622l 



PCT/LIS00/03061 -508 in CHzCl2 (50 mL) and cooled to zeroC. A solution of
methane sulfonyl chloride (Aldrich, 1.3 g, 13 mmol) in CHZC12 (20 mL) was
slowly added, maintaining the temperature below 10C. After the addition,
the ice 5 bath was removed and the reaction stirred 1 hour as it warmed to
ambient temperature. After the disappearance of the starting material, the
solvent was removed and the residue was taken up in ethyl acetate (100 mL)
and Hz0 (30 mL) . Once separated, the 10 organic layer was washed with 5%
KHS04 (3x-50 mL) and brine (lx- 50 mL). The organic layer was then dried
over Na2S04, filtered, and concentrated to afford an oily solid that was
recrystallized from diethyl ether, affording the methylsulfonamide as an
off 15 white solid (1.2 g). 1H NMR and mass spectroscopy showed the desired
compound. Part 6: Preparation of 0 0 0 1 H C ~1S/ 0 CH a O CHI Oven-dried
glassware was charged with the 20 compound from Part 5 (1.2 g, 3.2 mmol)
and tetrahydrofuran (25 mL), and cooled to -75C. Lithium
bis(trimethylsilyl)amide (Aldrich, 1.0 M in tetrahydrofuran, 9 mL, 6 mmol)
was slowly added, keeping temperature less than -60C. The reaction was 25
stirred for 30 minutes after the addition, and was then charged with a
solution of methyl chloroformate (Aldrich, 350mg, 3.5 mmol) in
tetrahydrofuran (1 mL) again keeping the temperature at less than -60C.
After stirring for 1 hour at -75C, the reaction was 30 quenched with
saturated NH4C1, keeping temperature at   3 0 .~lll 2003 WO 00I46221 -509
rcT/vsoo/o3061 less than -20C. The aqueous phase froze into a solid chunk
of ice. After warming to 5C, the mixture was extracted with ethyl acetate
(3x- 200 mL). Organics were washed with saturated NHQC1 (2x-100 mL) and
brine 5 (lx-100 mL), then dried over NaZS04 and concentrated to afford the
methylene sulfonamide as a tan oil (2.0 g, 90% crude yield). 1H NMR and
mass spectroscopy indicated desired compound. Part 7: Preparation of 0 0 0
H C 1S/ O CH 7 \O \N~ \ ~ ~ ~ , O 10 CH, To a solution of compound from
Part 6 (2 g, 11 mmol) and dibromo-diethylether (Lancaster, 1.8 mL) 15.1
mmol) in dimethylformamide (28 mL) was added 18Crown-6 (Aldrich, 500mg,
cat.) followed by potassium 15 carbonate (Aldrich, 3.8 g, 27.4 mmol). The
mixture was heated at 60C for 16 hours. The product was isolated by pouring
the reaction mixture into stirring 10~ HClaq (200 mL), followed by
extraction with ethyl acetate (3x- 300 mL). Organics were 20 washed with
brine (2x- 200 mL) , dried over NaZS04, and concentrated to afford the
ester as an oil. The oil was crystallized from diethyl ether (2 g). 1H NMR
and mass spectroscopy showed the desired compound. Part 8: Preparation of 0
0 0 



1s/ o cH, HO ~N ~ I I ~ \ \O. \ / 0 2 5 cH, To a solution from Part 7 (2 g,
7 mmol) in tetrahydrofuran (20 mL) was added potassium   3 0 Jlll. 1003 WO
00/462Z1 PCT/US00/0306 I -510 trimethylsilonate (Aldrich, 2. g, 18 mmol).
The reaction was stirred overnight labout 18 hours) at room temperature. LC
showed less than 3% starting material remained. Work up comprised
remrnoving the 5 tetrahydrofuran and taking the residue up in Hz0 (100 mL).
The solution was washed with diethyl ether (50 mL). The aqueous layer was
then cooled to zeroC and 10% HClaQ was slowly added until pH = 3. The
acidic mixture was then extracted via ethyl acetate (3x-150 10 mL). The
organics were washed with brine (lx- 100 mL), dried over Na2S04, and
concentrated to afford a wet solid. The solid was dried in vacuo with
phosphorous pentoxide yielding the acid as an orange solid (2 g, 92%
yield). 1H NMR and mass spectroscopy 15 showed the desired compound. Part
9: Preparation of 0 0 0 HON \S~N / O ~ CHI H 0 CHI To a solution of the
acid product in Part 8 (2 g, 6.2 mmol) in dimethylacetamide (10 mL) was
added 20 N-methylmorpholine (Aldrich, 2.0 mL) 18.6 mmol), followed by
N-hydroxybenzotriazole hydrate (Aldrich,l.0 g, 7.4 mmol),
O-(tetrahydro-2H-pyran-2yl) hydroxylamine (1.1 g, 9.4 mmol)) and
1-(3dimethylaminopropyl)-3-ethylcarbodiimide 25 hydrochloride (Sigma, 1.8
g, 9.4 mrnol). The mixture stirred overnight (about 18 hours), and was then
stripped of solvent. The residue was taken up in ethyl acetate (250 mL) and
washed with 5% NaHS04 (1x150 mL), saturated potassium carbonate (lx-150
mL),   WO 00/46221 and brine (lx-150 mL) -511 ~ 0 J U l 2003 PCT/US00/03061
The organic layer was then 



dried over NazS04 and concentrated to afford a viscous oil. 1H NMR and MS
showed the desired compound. The viscous crude oil (3.0 g, 6.2 mmol) was 5
dissolved in acetonitrile (10 mL) and stirred with 10% HClaq (15 mL) for 2
hours, after which, LC showed no more starting material. The acetonitrile
was removed with a NZ stream over the surface of the solution affording a
solid that was collected, washed 10 with Hz0 (lx-20 mL), and dried in vacuo
to afford the product as a tan solid (230 mg, 64% yield). 1H NMR showed the
desired compound. Mass spectroscopy showed: Cz5H32F3N2O~S M+Hfouna = 504
(M+H~alc = 504) . 15 Example 42: Preparation of 1-cyclopropyl-N-hydroxy4- [
[4- [4- (trifluoromethyl)phenoxy]
-1piperidinyl]sulfonyl]-4p~.~eridinecarboxamide, monol~ydrochloride 0 0 0
HO 1g~ CFA \N \N H o, N HCI 20 Part 1: Preparation of 0 0 0 HaC~O 1S~N /
CFA O N H To a methanol (160 mL) solution of methyl 1(phenylmethyl) -4- [
[4- [4- (trifluoromethyl)phenoxy] -1 25
piperidinyl]sulfonyl]-4-piperidinecarboxylate of   WO 00I46221 -512 `~ 3 0'
J~1h~003 PCT/US00/03061 Example 12, Part F (40 g), and ammonium formate (15
g) was added 10%Pd on carbon (16 g, Degussa type catalyst). The black
mixture was refluxed for 30-45 minutes. After complete reaction, the
mixture was 5 cooled and filtered through a Celite~ pad. The solvent was
removed under reduced pressure to give the piperidine methyl ester as an
oil that solidified on standing (34 g). 1H NMR and mass spectroscopy were
consistent with the desired structure. 10 Part 2: Preparation of 0 0 0 



HOC 1S/ CFA ~O ~N NJ H To a solution of compound from Part 1 (5 g, 1 mmol)
in methanol (35 mL) were added [(1ethoxycyclopropyl)oxy]-trimethylsilane
(Aldrich, 7 g, 15 4 mmol),~ acetic acid (6 g, 10 mmol), sodium
cyanoborohydride (1.8 g, 3 mmol) and molecular sieves (2.5 g). The reaction
mixture was stirred and heated for 8 hours. The progress of the reaction
was monitored by RPHPLC. Work up comprised filtering the 20 reaction
mixture through a pad of Celite, concentrating the methanol and
partitioning the residue between in Hz0 (50 mL) and ethyl acetate (500 mL).
The organics were washed with brine (lx- 100 mL), dried over NazS09, and
concentrated to afford the 25 amino methyl ester as a semi-solid (3 g). 1H
NMR and mass spectroscopy were consistent with the desired structure. Part
3: Preparation of   WO 00I46221 -513 ls~c cF HO~ ~N 0 N To a solution from
Part 2 (3 g, 5 10 trimethylsilonate (Aldrich, 1.5 g, 10 mmol). The 3 0 J !l
L 2003 PCT/US00/0306 I 5 mmol) in tetrahydrofuran (20 mL) was added
potassium reaction was complete overnight (about 18 hours) at room
temperature. A nitrogen stream was blown over the surface of the solution
to concentrate the mixture. Then water was added (20 mL) followed by
aqueous 10% HC1 until pH = 7. The zwitterion was filtered washed with water
(10 mL) and dried in vacuo with over phosphorous pentoxide yielding a solid
(3 g). 1H NMR and mass spectroscopy were consistent with the desired
structure. Part 4: Preparation of 15 20 0 0 0 0 o~ \s~ cv, " ~~ ~ i NJ o To
a solution of the zwitterion product in Part 3 (3 g, S mmol) in
dimethylacetamide (20 mL) were added
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma, 1.8 g,
9.4 mmol) and Nhydroxybenzotrlazole hydrate (Aldrich, 1.0 g, 7.4 mmol),
followed by heating to 50C for 15 minutes. 



N-Methylmorpholine (Aldrich, 2.0 mL, 18.6 mmol) was the added, followed by,
0-(tetrahydro-2H-pyran-2-yl)   WO 00l46221 -50? 3 0 J U L 2003
~cr~soo~a3o6~ evaporation, followed by taking the residue up in ethyl
acetate (150 mL) and HBO (100 mL). The layers were separated and the
aqueous was extracted via ethyl acetate (2x- 150 mL). The organics were
washed 5 with saturated KZC03 (2x-100 mL) , Hz0 (lx-150 mL) , and brine
(lx- 150 mL), then dried over Na2S04, filtered, and concentrated to afford
a crude oil. The oil was purified on silica gel to give 10g of the N-boc
piperidine as a clear oil. 1H NMR and mass l0 spectroscopy was consistent
with the desired compound. Part 4: Preparation of O CH3 HCI HN O CHI To a
solution of the product (10 g) of Part 3 in 15 1,4-dioxane (10 mL) was
added 4 N HC1 in dioxane (50 mL, 200 mmol). The mixture was stirred at room
temperature until starting material was gone by LC (about 1 hour). The
solvents were then removed and the residue was slurried in diethyl ether
and 20 filtered. The solid was washed with diethyl ether (2x-50 mL) and
dried in vacuo to afford a white solid (3g). 1H NMR and mass spectroscopy
showed the desired compound as the HC1 salt. Part 5: Preparation of 0 /S~0
0 CH He ~ ~ L ~ \ 5 ~/ ~O \ 2 5 ~"~ The HC1 salt of Part 4 (3g, 10 mmol)
and triethylamine (Aldrich, 3 mL, 15 mmol) were slurried   3 0 JUl 2003 WO
00/46Z21 -508 PCT/US00/03061 3 0 JUl 2003 in CHZC12 (50 mL) and cooled to
zeroC. A solution of methane sulfonyl chloride (Aldrich, 1.3 g, 13 mmol) in
CHZC12 (20 mL) was slowly added, maintaining the temperature below 10C.
After the addition) the ice 5 bath was removed and the reaction stirred 1
hour as it warmed to ambient temperature. After the disappearance of the
starting material, the solvent was removed and the residue was taken up in
ethyl acetate (100 mL) and H20 (30 mL) . Once separated, the 



10 organic layer was washed with 5% KHSOq (3x-50 mL) and brine (lx- 50 mL).
The organic layer was then dried over NazS04, filtered, and concentrated to
afford an oily solid that was recrystallized from diethyl ether, affording
the methylsulfonamide as an off 15 white solid (1.2 g). 1H NMR and mass
spectroscopy showed the desired compound. Part 6: Preparation of 0 0 0 '
H~C~O~IS~N / O ~ CHI O CHI Oven-dried glassware was charged with the 20
compound from Part 5 (1.2 g, 3.2 mmol) and tetrahydrofuran (25 mL), and
cooled to -75C. Lithium bis(trimethylsilyl)amide (Aldrich, 1.0 M in
tetrahydrofuran, 9 mL, 6 mmol) was slowly added) keeping temperature less
than -60C. The reaction was 25 stirred for 30 minutes after the addition,
and was then charged with a solution of methyl chloroformate (Aldrich,
350mg, 3.5 mmol) in tetrahydrofuran (1 mL) again keeping the temperature at
less than -60C. After stirring for 1 hour at -75C, the reaction was 30
quenched with saturated NH4C1, keeping temperature at   WO 00/46221 -509 3
0 J U l Q003 PCT/US00/03061 less than -20C. The aqueous phase froze into a
solid chunk of ice. After warming to 5C, the mixture was extracted with
ethyl acetate (3x- 200 mL). Organics were washed with saturated NH4C1
(2x-100 mL) and brine 5 (lx-100 mL), then dried over Na2S04 and
concentrated to afford the methylene sulfonamide as a tan oil (2.0 g, 90%
crude yield). 1H NMR and mass spectroscopy indicated desired compound. Part
7: Preparation of 0 0 1~ /o H~C\ S~ / 0 ~ CHI 0 N 0 10 CH, To a solution of
compound from Part 6 (2 g, 11 mmol) and dibromo-diethylether (Lancaster,
1.8 mL, 15.1 mmol) in dimethylformamide (28 mL) was added 18Crown-6
(Aldrich, 500mg, cat.) followed by potassium 15 carbonate (Aldrich, 3.8 g,
27.4 mmol). The mixture was heated at 60C for 16 hours. The product was
isolated by pouring the reaction mixture into stirring 10~ HClaQ (200 mL),
followed by extraction with ethyl acetate (3x- 300 mL), Organics were 20
washed with brine (2x- 200 mL), dried over Na2S04, and concentrated to
afford the ester as an oil. The oil was crystallized from diethyl ether (2
g). 1H NMR and mass spectroscopy showed the desired compound. Part 8:
Preparation of 0 0 0 Is ~ o cH, HO \N ~ I \ \O. ,\ \ O 2 5 cH~ To a
solution from Part 7 (2 g, 7 mmol) in tetrahydrofuran (20 mL) was added
potassium 



WO 00I46221 3 0 J U l 2003 PCf/US00/03061 -510 trimethylsilonate (Aldrich,
2. g, 1B mmol). The reaction was stirred overnight (about 18 hours) at room
temperature. LC showed less than 3% starting material remained. Work up
comprised remmoving the 5 tetrahydrofuran and taking the residue up in H20
(100 mL). The solution was washed with diethyl ether (50 mL). The aqueous
layer was then cooled to zeroC and 10% HClaq was slowly added until pH = 3.
The acidic mixture was then extracted via ethyl acetate (3x-150 10 mL). The
organics were washed with brine (lx- 100 mL), dried over NazS04, and
concentrated to afford a wet solid. The solid was dried in vacuo with
phosphorous pentoxide yielding the acid as an orange solid (2 g, 92%
yield). 1H NMR and mass spectroscopy 15 showed the desired compound. Part
9: Preparation of 0 0 0 HO \S/ O CHI ~N ~N H 0 O CHI To a solution of the
acid product in Part 8 (2 g, 6.2 mmol) in dimethylacetamide (10 mL) was
added 20 N-methylmorpholine (Aldrich, 2.0 mL, 18.6 mmol), followed by
N-hydroxybenzotriazole hydrate (Aldrich,l.0 g, 7.4 mmol),
O-(tetrahydro-2H-pyran-2yl) hydroxylamine (1.1 g, 9.4 mmol), and
1-(3dimethylaminopropyl)-3-ethylcarbodiimide 25 hydrochloride (Sigma, 1.8
g, 9.4 mmol). The mixture stirred overnight (about 18 hours), and was then
stripped of solvent. The residue was taken up in ethyl acetate (250 mL) and
washed with 5% NaHSOa (1x150 mL), saturated potassium carbonate (lx-150
mL),   3 0 J U L 2003 WO 00/46221 -511 PCT/US00/03061 and brine (lx-150
mL). The organic layer was then dried over Na2SOa and concentrated to
afford a viscous oil. 1H NMR and M5 showed the desired compound. The
viscous crude oil (3.0 g, 6.2 mmol) was 5 dissolved in acetonitrile (10 mL)
and stirred with 10% HClaq (15 mL) for 2 hours, after which, LC showed no
more starting material. The acetonitrile was removed with a Nz stream over
the surface of the solution affording a solid that was collected, washed 10
with H20 (lx-20 mL), and dried in vacuo to afford the product as a tan
solid (230 mg, 64% yield). 1H NMR showed the desired compound. Mass
spectroscopy showed: CZSH32F3NzO~S M+Hfound = 504 (M+H~alc = 504 ) . 15
Example 42: Preparation of 1-cyclopropyl-N-hydroxy4- ( [4- [4-
(trifluoromethyl) phenoxy] -1piperidinyl)sulfonyl]-4pi~eridinecarboxamide
monoY~rdrochloride HO~ O `g~0 / CFA H 0 N 



HCI 20 Part 1: Preparation of 0 0 0 H3C~ 1ST / CFA O N 0 N H To a methanol
(160 mL) solution of methyl 1(phenylmethyl) -4- [ [4- [4-
(trifluoromethyl)phenoxy] -1 25
piperidinyl)sulfonyl]-4-piperidinecarboxylate of   3 0 J U L 2003 WO
00/462Z1 PCT/US00/03061 -512 Example 12, Part F (40 g) , and ammonium
formate (15 g) was added 10%Pd on carbon t16 g, Degussa type catalyst). The
black mixture was refluxed for 30-45 minutes. After complete reaction, the
mixture was 5 cooled and filtered through a Celite pad. The solvent was
removed under reduced pressure to give the piperidine methyl ester as an
oil that solidified an standing (34 g). 1H NMR and mass spectroscopy were
consistent with the desired structure. 10 Part 2: Preparation of  , o HaC
1S/ CFA \p \N N H To a solution of compound from Part 1 (5 g, 1 mmol) in
methanol (35 mL) were added [(1ethoxycyclopropyl)oxy]-trimethylsilane
(Aldrich, 7 g, 15 4 mmol),~ acetic acid (6 g, l0 mmol), sodium
cyanoborohydride (1.8 g, 3 mmol) and molecular sieves (2.5 g). The reaction
mixture was stirred and heated for 8 hours. The progress of the reaction
was monitored by RPHPLC. Work up comprised filtering the 20 reaction
mixture through a pad of Celite, concentrating the methanol and
partitioning the residue between in H20 (50 mL) and ethyl acetate (S00 mL).
The organics were washed with brine (lx- 100 mL), dried over Na2S04, and
concentrated to afford the 25 amino methyl ester as a semi-solid (3 g). 1H
NMR and mass spectroscopy were consistent with the desired structure. Part
3: Preparation of   3 0 J O l Q003 WO 00/46221 -513 



0 0 0 ~ls~ cF, HO' ~ ~N N To a solution from Part 2 (3 g, 5 10 15 20
trimethylsilonate (Aldrich, 1.5 g, 10 mmol). The PCT/US00/030b 1 5 mmol) in
tetrahydrofuran (20 mL) was added potassium reaction was complete overnight
(about 1B hours) at room temperature. A nitrogen stream was blown over the
surface of the solution to concentrate the mixture. Then water was added
(20 mL) followed by aqueous 10s HC1 until pH = '7. The zwitterion was
filtered washed with water (10 mL) and dried in vacuo with over phosphorous
pentoxide yielding a solid (3 g). 1H NMR and mass spectroscopy were
consistent with the desired structure. Part 4: Preparation of 0 0 0 0 o~
`sue \ cF, N N y o, N To a solution of the zwitterion product in Part 3 (3
g, 5 mmol) in dimethylacetamide (20 mL) were added
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma, 1.8 g,
9.4 mmol) and Nhydroxybenzotriazole hydrate (Aldrich, 1.0 g, 7.4 mmol),
followed by heating to 50C for 15 minutes. N-Methylmorpholine (Aldrich, 2.0
mL, 18.6 mmol) was the added, followed by, 0-(tetrahydro-2H-pyran-2-yl)   3
0 J U L 200 WO 00/4622I -514 PCT/USOOI03061 hydroxylamine (1.1 g, 9.4
mmol). The mixture was stirred and heated for 1 hour then left to stir at
room temperature overnight (about 18 hours). After complete reaction, the
reaction mixture was 5 concentrated under reduced pressure. The residue was
taken up in ethyl acetate (250 mL) and washed with saturated potassium
carbonate (lx-150 mL), and brine (lx-150 mL). The organic layer was dried
over NaZS04 and concentrated to afford a viscous oil. The oil 10 was
purified on Si02 using ethyl acetate in hexane to give 1.8 g of the
THP-protected hydroxamate as a clear oil the solidified on standing. 1H NMR
and mass spectroscopy were consistent with the desired structure. 



15 Part 5: Preparation of 0 0 0 HO \S/ CFA \H \N ~ J N HCI The solid from
Part 4 (1.8 g) was slurried in methanol (600 mg) diethyl ether (10 mL). To
this was added 4 N HC1 in dioxane (10 mL) and stirred for 2 20 hours, after
which, RPHPLC showed complete reaction. The dioxane was concentrated by
half, diethyl ether was added (100 mL) and the white solid (1.6 g, 64%
yield) filtered and dried under vacuum.lH NMR showed the desired compound.
Mass spectroscopy showed: 25 CZIH2aF3N305S-HC1 M`Hpouad = 527 (M`H~alc =
527) . Example 43: Preparation of N-hydroxy-1 ( iminophenylmethyl ) -4 - [
[4 - [4 (trifluoromethyl)phenoxy]-1   3 0 J U L 2003 WO 00I46221 -515
PCT/US00/03061 piperidinyl]sulfonyl]-4piperidinecarboxamide,
monohydrochloride 0 0 0 HO~ , `S~ / CFA N 0 Hcl HN 5 Part 1: Preparation of
0 0 0 H~c~ ,sue / cF, O N N H To a methanol (160 mL) solution of methyl 1-
(phenylmethyl) -4- [ [4- [4- (trifluoromethyl)phenoxy]
1-piperidinyl]sulfonyl]-4-piperidinecarboxylate of 10 Example 12, Part F
(40 g), and ammonium formate (15 g) was added 10%Pd on carbon (16 g,
Degussa type catalyst). The black mixture was refluxed for 30-45 minuets.
After complete reaction the mixture is cooled and filtered through a Celite
pad. The 15 solvent wass removed under reduced pressure to give 34 g of the
amino ester as an oil that solidified on standing. 1H NMR and mass
spectroscopy were consistent with the'desired structure. Part 2:
Preparation of 0 0 0 H1C \S/ CFA ~O ~N 



N HN ~ 20   3 0 J U l 2003 WO 00/46221 -516 5 10 PCTJU500/03061 To a
solution of compound from Part 1 (5 g, 1.0 mmol) in acetonitrile (50 mL)
was added methyl benzimidate HC1 (Aldrich, 2.5 g, 1.3 mmol) followed DMAP
(100 mg). The reaction mixture was stirred and heated to 60 degrees Celcius
for 8 hours. The progress of the reaction was monitored by RPHPLC. Work up
comprised removing the solvent under reduced pressure. The resulting solid
was triturated with water and filtered to give 7 grams of the amidino
ester. 1H NMR and mass spectroscopy were consistent with the desired
structure. Part 3: Preparation of 0 0 1~/0 Hw ~Sw /~ /~ iCF7 To a solution
of the compound from Part 2 (5 g, 15 1 mmol) in tetrahydrofuran (45 mL) was
added potassium trimethylsilonate (Aldrich, 2.5 g, 3 mmol). The reaction
was complete overnight (about 18 hours) at room temperature. A nitrogen
stream was blown over the surface of the solution to concentrate the 20
mixture. Then water was added t20 mL) followed by aqueous 10% HCl until pH
= 7. The zwitterion was filtered washed with water (10 mL) and dried in
vacuo with over phosphorous pentoxide yielding the amidino acid as a solid
(3 g). 1H NMR and mass spectroscopy 25 were consistent with the desired
structure. Part 4: Preparation of    3 0 J U l 2003 WO 00/46221
PCT/US00/03061 -517 0 0 0 0 `s ~ / cF, N NJ HN~ To a solution of the
zwitterion product in Part 3 (2.7 g, 5 mmol) in dimethylacetamide (20 mL)
were added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 5 hydrochloride
(Sigma, 2.5 g) 9.4 mmol), Nhydroxybenzotriazole hydrate (Aldrich, 1.9 g,
7.4 mmol) and heated to 50C for 15 minutes. Thereafter, N-methylmorpholine
(Aldrich, 4.0 mL, 18.6 mmol) was added, followed by
O-(tetrahydro-2H-pyran-2-yl) 



10 hydroxylamine (2 g, 9.4 mmol). The mixture was stirred and heated for 1
hour, then left to stir at room temperature overnight (about 18 hours).
After complete reaction, the reaction mixture was concentrated under
reduced pressure. The residue was 15 taken up in ethyl acetate (250 mL) and
washed with saturated potassium carbonate (lx-150 mL), and brine (lx-150
mL). The organic layer was then dried over NazS04 and concentrated to
afford the THP-protected amidino hydroxamate as a pink solid (1.7 g). 1H
NMR 20 and mass spectroscopy were consistent with the desired structure.
Part 5: Preparation of   3 0 J U L 2003 WO 00/4622I -518 0 0 0 H0~ ~ \S~ ~
/ CFA N N H N HCI HN ~ PCT/US001030G I The solid from Part 4 (2.5 g) was
slurried in methanol (800 mg) diethyl ether (30 mL). To this was added 4 N
HC1 in dioxane (10 mL) and the reaction 5 mixture was stirred for 2 hours,
after which RPHPLC showed complete reaction. The dioxane was concentrated
by half, diethyl ether was added (100 mL) and the white solid (1 g, 70~
yield) filtered and dried under vacuum. 'H NMR showed the desired 10
compound. Mass spectroscopy showed: C25HZgF3NqO5S HC1M'Hfound = 591
(M'Hcalc = 591) . Example.44: Preparation of N-hydroxy-1-[(4hydroxyphenyl )
iminomethyl ] -4 - [ [4 - [4  15 ( tri f luoromethyl ) phenoxy]
-1piperidinyl]sulfonyl]-4piperidinecar,~oxamide~ monohydrochloride 0 0\ 0
HO ,S/ CFA ~N ~N H O N HN ~ / OH 20 Part 1: Preparation of   



WO 00/4622l -519 3 ~ ~~~~ '~03 3 0 J U l 2003 PGT/US00/03061 0 0 11/0 O ~~
N i ~ i 'O W N H To a methanol (160 mL) solution of methyl 1(phenylmethyl)
-4- [ [4- [4- (trifluoromethyl)phenoxy]
-1piperidinyl]sulfonyl]-4-piperidinecarboxylate of 5 Example 12, Part F (40
g), and ammonium formate (15 g) was added 10%Pd on carbon (16 g, Degussa
type catalyst). The black mixture was refluxed for 30-45 minuets. After
complete reaction, the mixture is cooled and filtered through a Celite pad.
The 10 solvent was removed under reduced pressure to give 34 g of the amino
ester as an oil that solidified on standing. 1H NMR and mass spectroscopy
were consistent with the desired structure. Part 2: Preparation of   0 H~C~
\$~ / CFA O N O HN 15 v ~OH To a solution of compound from Part 1 (6 g, 1.2
mmol) in Dimethylformamide (20 mL) was added ethyl 4hydroxybenzimidate HC1
(Aldrich, 3 g) 1.4 mmol) followed by DMAP (150 mg). The reaction mixture
was 20 stirred and heated to 50 degrees Celcius for 8 hours. The progress
of the reaction was monitored by RPHPLC. Work up comprised removing the
solvent under reduced pressure. The resulting solid was triturated with
water (50 mL) and filtered to give 5 grams of 25 the amidino ester product.
1H NMR and mass   3 0 JUL 2003 t WO 00l46221 -520 spectroscopy structure.
PCT/US00J03061 were consistent with the desired Part 3: Preparation of 0 0 



,sue / cF, N 0 5 To a solution from Part 2 (3 g, 5 mmol) in tetrahydrofuran
(20 mL) was added potassium trimethylsilonate (Aldrich, 1.5 g, 10 mmol).
The reaction was complete overnight (about 18 hours) at room temperature. A
nitrogen stream was blown over 10 the surface of the solution to
concentrate the mixture. Then water was added (20 mL) followed by aqueous
10~ HC1 until pH = 7. The zwitterion was filtered, washed with water (10
mL) and dried in vacuo with over phosphorous pentoxide yielding the 15
amidino acid as a solid (2.4 g). 1H NMR and mass spectroscopy were
consistent with the desired structure. Part 4: Preparation of 0 0 0 0 0 1st
cF, \N \N H o, N HN " OH 20 To a solution of the zwitterion product in Part
3 (1.1 g, 5 mrnol) in dimethylacetamide (20 mL) were   WO 00/46221 -521 3 0
J U l 2003 PCTIUS00/03061 added
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma, 1.8 g)
9.4 mmol) and Nhydroxybenzotriazole hydrate (Aldrich, 1.0 g, 7.4 mmol), and
the mixture was heated to 50C for 15 5 minutes. N-methylmorpholine
(Aldrich) 2.0 mL, 18.6 mmol) was then added, followed by
O-(tetrahydro-2Hpyran-2-yl) hydroxylamine (1.1 g, 9.4 mmol). The mixture
was stirred and heated for 1 hour, then left to stir at room temperature
overnight (about 18 10 hours). After complete reaction, the reaction
mixture was concentrated under reduced pressure.. The residue was taken up
in ethyl acetate (250 mL) and washed with saturated potassium carbonate
(lx-150 mL), and brine (lx-150 mL). The organic layer was 15 then dried
over NaZS04 and concentrated to afford the THP-protected hydroxamate as a
viscous oil. The oil solidified (700 mg) on standing. 1H NMR and mass
spectrosoopy were consistent with the desired structure. 20 Part 5:
Preparation of 0 01 0 HO J `S/ CFA \N \ N 0 HN / OH The solid from Part 4
(700 mg) was slurried in methanol (800 mg) and diethyl ether (30 mL). To
this was added 4 N HC1 in dioxane (10 mL) and stirred for 25 2 hours, after
which RPHPLC showed complete reaction. The dioxane was concentrated by
half, diethyl ether was added (100 mL) and the white solid (500 mg, 70%
yield) filtered and dried under vacuum. 1H NMR showed  



3 0 J U L 2003 WO 00/462Z1 PCT/US00/03061 -522 the desired compound. Mass
spectroscopy showed: Cz5Hz9F3N406S -HC1 ; M+Hfound = 607 (M'H~alc = 607 ) .
Example 45: Preparation of 1-(2-furanylcarbonyl)-N5 hydroxy-4- [ [4- [4-
(trifluoromethyl)  phenoxy]-1-piperidinyl]sulfonyl]-4piperidinecarboxamide
1 o HO~ ~S~ / CFA N NJ  o 10 Part 1: Preparation of  \1/ H~C~ S~ / /CFA O N
NJ H To a methanol (160 mL) solution of methyl 1
(phenylmethyl)-4-[[4-[4-(trifluoromethyl)phenoxy]-115
piperidinyl]sulfonyl]-9-piperidinecarboxylate of Example 12, Part F (40 g),
and ammonium formate (15 g) was added 10%Pd on carbon (16 g, Degussa type
catalyst). The black mixture was refluxed for 30-45 minuets. After complete
reaction the mixture was 20 cooled and filtered through a Celite pad. The
solvent was removed under reduced pressure to give 34 g of the amino ester
as an oil that solidified on standing. 1H NMR and mass spectroscopy were
consistent with the desired structure. 25 Part 2: Preparation of   3 0 J U
l Q003 WO 00/46221 PCT/US00/03061 



-523 0 0 \\ j H~G\ ~ /S~ ~,, ~ CFA N~ ~ i \NJ O 0 0 To a solution of the
compound from Part 1 (4 g, 0.8 mmol) in methylene chloride (~5 mL) was
added furfuryl chloride (Aldrich) 1.2 g, 0.8 mmol), 5 followed by
N-methylmorpholine (4 mL, 2.3 mmol). The reaction mixture was stirred for 1
hour. The progress of the reaction was monitored by RPHPLC. Work up
comprised removing the solvent under reduced pressure. Water (50 mL) was
added to the resulting 10 solid and the product as extracted with ethyl
acetate (100 mL). The ethyl acetate was washed with brine and dried over
sodium sulfate to give the amide ester as a solid (6 grams of product). 1H
NMR and mass spectroscopy were consistent with the desired 15 structure.
Part 3: Preparation of 0 0 1\ j H\O /S\N % /CF7 N~ O O O To a solution of
the compound from Part 2 (6 g, 5 mmol) in tetrahydrofuran (20 mL) was added
20 potassium trimethylsilonate (Aldrich, 5 g) 15 mmol). The reaction was
complete overnight (about 18 hours) at room temperature. A nitrogen stream
was blown over the surface of the solution to concentrate the   3 0 J tl l
2003 WO 00I46221 PCT/US00/03061 -524 mixture. Then water was added (20 mL),
followed by aqueous 10% HC1 until pH = 7. The product was extracted with
methylene chloride (100 mL). The rnethylene chloride layer was dried over
sodium 5 sulfate and the solvent removed under reduced pressure to result
in the amide acid as a tan solid (3g). 1H NMR and mass spectroscopy were
consistent with the desired structure. Part 9: Preparation of 



0   o 1s~ cF, N / N O O 10 To a solution of the product in Part 3 (3 g, 5
mmol) in dimethylformamide t50 mL) were added 1-(3
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma, 1.8 g, 9.4
mmol} and N 15 hydroxybenzotriazole hydrate (Aldrich,l.0 g, 7.4 mmol), and
the mixture was heated to 50C for 15 minutes. N-methylmorpholine (Aldrich,
2.0 mL, 18.6 mmol} was added, followed by O-(tetrahydro-2H-pyran 2-yl)
hydroxylamine (1.1 g, 9.4 mmol}. The mixture 20 was stirred and heated for
1 hour then left to stir at room temperature overnight (about 18 hours).
After complete reaction, the reaction mixture was concentrated under
reduced pressure. The residue was taken up in ethyl acetate (250 mL) and
washed with 25 saturated potassium carbonate (lx-150 mL), and brine (1x-150
mL). The organic layer was then dried over   3 0 J [l L 2003 WO 00/A6221
PCT/US00103061 -525 Na2S04 and concentrated to afford THP-protected
hydroxamte as a viscous oil. The oil solidified (2.1 g) on standing. ~H NMR
and mass spectroscopy were consistent with the desired structure. 5 Part 5:
Preparation of 0 0, 0 HO ~S~ CFA \N \N ~ J H 0 N 0 O The solid from Part 4
(70 mg) was dissolved in acetonitrile (25mL). To this was added 10% aq. HC1
(25 mL), and stirring for 2 hours, after which RPHPLC 



10 showed complete reaction. A stream of nitrogen was blown of the surface
on the reaction and concentrated by half to result in a precipitate. The
white solid was filtered. The solid was crystallized in methanol to give
(2.5 g) of a white solid and dried under 15 vacum.lH NMR showed the desired
compound. Mass spectroscopy showed: C23H26F3N3O~S ; M+Hfound = 545 (M;Hcalc
= S45 ) . Example 46: Preparation of N-hydroxy-1-[2 20
(methylthio)-4-pyrimidinyl]-4-[[4-[4(trifluoromethyl)phenoxy]-1piperidinyl]
sulfonyl]-4piperidinecarboxamide monohydrochloride   3 0 J U l 2003 WO
00/46221 PCT/US00/03061 -526 0 0 0 HO\N~`~S~N,~ ~~ CFA " ~. J\ ~J 0 N HCI N
HOC ~ \ S~N Part 1: Preparation of 0 0 0 H C 1$~ CF a \O \N 0 N H To a
methanol (160 mL) solution of methyl 1 5 (phenylmethyl) -4- f [4- [4-
(trifluoromethyl)phenoxy] -1piperidinyl]sulfonyi]-4-piperidinecarboxylate
of Example 12, Part F (40 g), and ammonium formate (15 g) was added 10%Pd
on carbon (16 g, Degussa type catalyst). The black mixture was refluxed for
30-95 10 minuets. After complete reaction the mixture is cooled and
filtered through a Celite pad. The solvent is removed under reduced
pressure to give 34 g of the amino ester as an oil that solidified on
standing. 'H NMR and mass spectroscopy were 15 consistent with the desired
structure. Part 2: Preparation of 0 0 0 H C 1S/ CF \0 \N o, N 



N'' HOC\S/ N   3 0 J U l 2003 WO 00I46221 -527 PCT/US00/030G 1 To a
solution of the compound from Part 1 (5 g, 0.8 mmol) in dimethylformamide
(50 mL) was added chloro-1-methylthiopiperizine (Aldrich, 1.2 g) 1.2 mmol)
followed by potassium carbonate (4 g, 2.3 5 mmol). The reaction mixture was
heated to 80 degrees Celsius and stirred for 1 hour, then stirred at room
temperature for 12 hours. The progress of the reaction was monitored by
RPHPLC. Work up comprised removing the solvent under reduced pressure.
Water 10 (50 mL) was added to the resulting solid and the product was
filtered to give the N-heteroaryl ester as a solid (6.7 grams of product).
1H NMR and mass spectroscopy were consistent with the desired structure. 15
Part 3: Preparation of 0 0 0 `s~ cF, \N 0 ' J N ~N ^I cH, N~S~ To a
solution of the compound from Part 2 (6.5 g, 5 mmol) in tetrahydrofuran (50
mL) was added potassium trimethylsilonate (Aldrich) 5 g, 15 mmol). 20 The
reaction was complete overnight (about 18 hours) at room temperature. A
nitrogen stream was blown over the surface of the solution to concentrate
the mixture. Then water was added (20 mL) followed by aqueous 10~ HC1 until
pH = 7. The product was 25 extracted with methylene chloride (100 mL). The
methylene chloride layer was dried over sodium sulfate and the solvent
removed under reduced pressure to result in N-heteroaryl acid as a tan   3
0 J U l 2003 WO 00I46221 PCT/US00/03061 . -528 solid (4.2g). 1H NMR and
mass spectroscopy were consistent with the desired structure. Part 4:
Preparation of 0 0 0 0 o~ `sue / cF, H N 



0 N \N /~\ cH, N~S~ 5 To a solution of the product in Part 3 (4.6 g, 5
mmol) in dimethylformamide (50 mL) were added 1-(3
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma, 5 g, 9.9
mmol) and N hydroxybenzotriazole hydrate (Aldrich,l.0 g, 7.4 10 mmol), and
the mixture was heated to 50C for 15 minutes., N-methylmorpholine (Aldrich,
9.0 mL, 18.6 mmol) was added, followed by O-(tetrahydro-2H-pyran 2-yl)
hydroxylamine (6.1 g, 9.4 mmol). The mixture stirred and heated for 1 hour
then left to stir at 15 room temperature overnight (about 18 hours). After
complete reaction, the reaction mixture was concentrated under reduced
pressure. The residue was taken up in water (75 mL) and filtered to result
in the N-heteroaryl THP-protected hydroxamate as a pink 20 solid (4.1 g).
1H NMR and mass spectroscopy were consistent with the desired structure.
Part 5: Preparation of   WO 00/46221 3 0 J U L 2003 PCT/US00/03061 -529 5
10 15 0 0 0 HO ~ 15/ CFA \N ~ ~N ~ I H ~ ~ I 0 N HCI ~N ~ CHI N~S~ The
solid from Part 4 (5.1 g) was dissolved in acetonitrile (25mL). To this was
added 10% aq. HC1 (25 mL), and the mixture was stirred for 2 hours, after
which RPHPLC showed complete reaction. A stream of nitrogen was blown of
the surface of the 



reaction and the volume concentrated by half to result in a precipitate.
The white solid was filtered. The solid was crystallized in methanol to
give (2.5 g) of a white solid and dried under vacuum. 1H NMR showed the
desired compound. Mass spectroscopy Showed : C23Hz8F3N5O5Sz -HC1 ; M+"found
= 612 (M+Hcalc = .6I2 ) . Example 47: Preparation of
1-cyclopropyl-N-hydroxy9- [ (4- (4- (tri-fluoromethoxy)phenoxy] -1
piperidinyl]sulfonyl]-4piperidinecarboxamide, monohydrochloride 20 o HO `S/
OCF3 \H \N NJ O FICI Part 1: Preparation of   3 0 J U l Z003 WO 00/46221
-530 1'CT/US00/03061 0 0  H,C~ ~ 15~, ~` ,^ /OCF, o I.~I "~ ^~ NJ ~O~\:% To
a solution of 9- [ [9- [4- (trifluoromethoxy)
phenoxy]-1-piperidinyl]sulfonyl]-9-piperidinecarboxylic acid, methyl ester
from Part H of Example 5 15 (79 g, 30 mmol) in methanol (80 mL) were added
[(1-ethoxycyclopropyl)oxy]trimethylsilane (Aldrich, 21 g, 120 mmol), acetic
acid (18g, 300 mmol), sodium cyanoborohydride (5.5 g, 90 mmol) and
molecular sieves (7 g). The reaction mixture was stirred and 10 heated for
8 hours. The progress of the reaction was monitored by RPHPLC. Work up
comprised filtering the reaction mixture through a pad of Celite then
concentrating the methanol and partitioning the residue between in H20 (50
mL) and ethyl acetate (500 15 mL). The organics were washed with brine (lx-
100 mL), dried over NazS04, and concentrated to afford the amino ester as a
solid (8 g) after crystallization in methanol. 1H NMR and mass spectroscopy
were consistent with the desired structure. 20 Part 2: Preparation of   o
1st \ / ocF, HO ~ N  N To a solution of the compound from Part 1 (8 g, 15
mmol) in tetrahydrofuran (20 mL) was added potassium trimethylsilonate
(Aldrich, 9 g, 30 mmol). 25 The reaction was complete overnight (about 18
hours)   3 0 J U l 2003 WO 00/46221 PCT/US00/03061 -531 



at room temperature. A nitrogen stream was blown over the surface of the
solution to concentrate the mixture. Then water was added (20 mL) followed
by aqueous 10% HC1 until pH = 7. The zwitterion was 5 filtered washed with
water (10 mL) and dried in vacuo with over phosphorous pentoxide yielding
the amino acid as a solid (6.8 g). 'H NMR and mass spectroscopy were
consistent with the desired structure. Part 3: Preparation of 0 0 0 0 o ,s~
ocF, \N \N o, N 10 To a solution of the zwitterion product in Part 2 (6.8
g, 14 mmol) in dimethylformamide (50 mL) were added
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma) 5.2 g,
28 mmol) and N 15 hydroxybenzotriazole hydrate (Aldrich, 3.7 g) 28 mmol),
and the mixture was heated to 50C for 15 minutes. N-methylmorpholine
(Aldrich, 2.0 mL, 28 mmol) was added followed by
O-(tetrahydro-2H-pyran-2yl) hydroxylamine (3.2 g, 28 mmol). The mixture 20
stirred and heated for 1 hour then left to stir at room temperature
overnight (about 18 hours). After complete reaction, the reaction mixture
was concentrated under reduced pressure. The residue was taken up in ethyl
acetate (250 mL) and washed with 25 saturated potassium carbonate (lx-150
mL), and brine (lx-150 mL). The organic layer was then dried over Na2S04
and concentrated to afford a viscous oil. The   3 0 J U l 2003 WO 00/46221
-532 PCT/US00103061 oil was purified on SiOz using ethyl acetate in hexane
to give 6.5 g of the THP-protected hydroxamate as a clear oil the
solidified with addition of methanol. 'H NMR and mass spectroscopy were
consistent with the 5 desired structure. Part 4: Preparation of 



0 0 0 HO 1S/ OCF~ ~N ~ ~N H O N HCI The solid from Part 3 (6.8 g) was
slurried in methanol (4.5 mL). To this was added 4 N HC1 in l0 dioxane(60
mL), and the mixture stirred for 2 hours, after which RPHPLC showed
complete reaction. The dioxane was concentrated by half, diethyl ether was
added (100 mL) and the white solid (5.5 g, 90% yield) filtered and dried
under vacuum. 1H NMR showed the 15 desired compound. Mass spectroscopy
showed: C21H28F3N3C6S -HC1; M*Hfound = 543 (M*Hcalc = 543) . Example 48:
Preparation of 4-(1,4-dioxa-8-azaspiro[9.5]dec-8-ylsulfonyl)tetrahydro-N 20
hydroxy-2H-pyran-4-carboxam~de O O..SO HN \N HO I J O O Part A:
1,4-Dioxa-8-azaspiro[4.5]-decane (Aldrich, 10.0 g) 69.8 mmol) and
triethylamine 25 (Aldrich, 14.6 mL, 105 mmol) were slurried in
dichloromethane (150 mL ) and cooled to zeroC. A   3 0 J U L 200 WO
00/4b221 -533 PCT/US00/030b1 solution of methane sulfonyl chloride
(Aldrich, 8.1 mL, 105 mmol) in dichloromethane (60 mL) was slowly added,
maintaining the temperature at less than 10C. After the addition, the ice
bath was removed and the 5 reaction stirred 1 hour as it came to ambient
temperature. After the disappearance of the starting material, the solvent
was removed and the residue was taken up in ethyl acetate (200 mL) and H20
(50 mL). Once separated, the organic layer was washed with 5s 10 KHSO4 aq
(3x-50 mL) and brine (lx- 50 mL) . The organic layer was then dried over
Na2S04, filtered, and concentrated to afford the sulfonamide as a yellow
solid (Z5.3 g, 99% yield). 1H NMR showed the desired compound. 15 Part B:
Oven-dried glassware was charged with the sulfonamide of Part A (15.3 g,
69.1 mmol) and tetrahydrofuran (70 mL) and cooled to -75C. Lithium
bis(trimethylsilyl)amide (Aldrich, 1.0 M in tetrahydrofuran) 140 mL, 140
mmol) was slowly added, 20 keeping temperature less than -60C. The reaction
was stirred for 30 minutes after the addition and was then charged with a
solution of methyl chloroformate (Aldrich, 5.4 mL) 69.1 mmol) in
tetrahydrofuran (30 mL), again keeping the temperature at less than -60C.
25 After stirring for 1 hour at -75C, the reaction was quenched with
saturated NHqClaq, keeping temperature below -20C. The aqueous phase froze
into a solid chunk of ice. After warming to 5C, the mixture was extracted
via ethyl acetate (3x- 200 mL). Organics 30 were washed with saturated
NHQClaq (2x-100 mL) and brine (lx-100m1), then dried over Na~S04 and
concentrated to afford a yellow oil that slowly solidified. The oily solid
was recrystallized from   



3 0 J U L 2003 WO 00/4622l -534 PCT/US00/03061 ethyl acetate and hexanes to
afford the methylene ester (8.2 g, 44 % yield). 1H showed the desired
compound with some starting material present. Part C: To a solution of the
methylene ester of 5 Part B (3.5 g, 12.5 mmol) and dibromo-diethylether
(Lancaster, 1.7 mL, 13.8 mmol) in N,Ndimethylformamide (25 mL) was added
18-Crown-6 (Aldrich, 500 mg, 1.9 mmol ), followed by potassium carbonate
(Aldrich, 6.0 g, 43.8 mmol). The mixture 10 was heated at 60C for 4 hours
after which more potassium carbonate (1.9 g, 13.7 mmol) was added, and the
reaction continued at 60C for 14 hours. The reaction was worked up by
pouring the mixture into stirring 10% HClaq (200 mL). A gummy solid
resulted 15 that was extracted via ethyl acetate (3x- 300 mL). Organics
were washed with brine (2x- 200 mL), dried over NaZS04, and concentrated to
afford the methyl ester, 9091-157, as a dark brown oil (2.2 g, 50% yield).
1H NMR showed the desired compound. 20 Part D: To a solution of the methyl
ester from Part C (2.2 g, 6.3 mmol) in tetrahydrofuran (15 mL) was added
potassium trimethylsilonate (Aldrich, 1.9 _g) 15.1 mmol). Work up comprised
removing the tetrahydrofuran and taking the residue up in HZO (100 25 mL).
The solution was washed with diethyl ether (50 mL). The aqueous was then
cooled to zeroC and 10% HClaq was slowly added until pH = 3. The acidic
mixture was then extracted via ethyl acetate (3x-150 mL). The organics were
washed with brine (lx- 100 30 mL), dried over NaZS04, and concentrated to
afford the carboxylic acid as a dark oil (1.5 g, 70% yield). 1H NMR showed
the desired compound.   3 0 J U L 2003 WO 00I46221 -535 PCT/US00/03061 Part
E: To a solution of the acid of Part D (1.5 g, 4.5 mmol) in
dimethylacetamide (10 mL) was added N-methylmorpholine (Aldrich, 1.5 mL,
13.5 mmol), followed by N-hydroxybenzotriazole hydrate 5 (Aldrich, 0.73 g,
5.4 mmol)) O-(tetrahydro-2H-pyran2-yl) hydroxylamine (0.77 g, 6.7 mmol),
and 1-(3dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma, 1.3
g, 6.7 mmol). The mixture stirred overnight (about 18 hours) and was then
10 stripped of solvent. The residue was taken up in ethyl acetate (300 mL)
and water (20 mL). After separation, the organic layer was washed with 5%
KHSO4 aq (lx- 200 mL), saturated potassium carbonate (lx-100 mL), and brine
(lx-150 mL). The organic layer was 15 then dried over Na2S0q and
concentrated to afford the THP-protected hydroxamate, 9091-161, as a brown
foam (1.6 g, 76% yield). 1H NMR showed the desired compound. Part F: The
THP-protected hydroxamate of Part E 20 (1.6 g, 3.7 mmol) was dissolved in
acetonitrile (15 mL) and stirred with 10% HClaq (20 mL) for 2 hours. The
acetonitrile was removed via N2 stream giving an oil that was crystallized
from t-butylmethylether to afford the hydroxamate as a brown solid (0.82 g,
63% 25 yield)'. 1H NMR showed the desired compound. HRMS for Cl3HzzNzO~S
Showed M''Hfouna = 351 (M'`Hcalc = 351) . Example 49: Preparation of
4-[[4-[[(3R,5R)-rel-3,5 dimethyl-1-piperidinyl]carbonyl]-130
piperidinyl]sulfonyl]tetrahydro-N hydroxy-2H-pyran-9-carboxamide and 4- [
[9- [ [ (3R) 5S) -rel-3, 5dimethyl-1- plperidinyl]carbonyl]-1   



WO 00I46221 3 0 J U L 2003 PCT/US00/03061 -536
piperidinyl]sulfonyl]tetrahydro-Nhydroxy-2H-pyran-4-carboxamide O O~ ,~ O 0
O~S~ O HO` N S` N\,_J N HO` N ' N\~ N 5 H OJ H OJ Part A: To a sclution of
N-HOC-isoponic acid (4.0g, 17.4 mmol) in dimethylacetamide (30 mL) were
added N-methylmorpholine (Aldrich, 5.7 mL, 52.2 10 mmol),
3,5-dimethylpiperadine (70% cis, Aldrich, 3.5 mL, 26.1 mmol),
N-hydroxybenzotriazole hydrate (Aldrich) 2.8 g, 2D.9 mmol)) and
1-(3dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma, 5.0 g,
26.1 mmol). The mixture 15 was stirred overnight (about 18 hours) at
ambient temperature. To work up, the solvent was removed and the residue
was taken up in ethyl acetate (300 mL) then washed with 5s KI~3SOq aq ( lx
100m1 ) , saturated KZC03 aq ( lx 100 mL) , and brine ( lx 100 mL) . Af ter
20 drying over NazSOa) the organic layer was filtered and concentrated to
afford the BOC-psperidine as a tan oil that slowly crystallized (5.4 g, 96%
yield). 1H NMR showed the desired compound existing as both the cis- and
traps- isomers. 25 Part B: To a solution of the HOC-piperidine of Part A,
(5.4 g) 16.6 mmol) in 1,4-dioxane (20 mL) was added 4 N HC1 in 1,4-dioxane
(15 mL) and stirred. After 45 minutes, the solvent was removed and the
solid was slurried in diethyl ether, filtered, and 30 washed with diethyl
ether (2 x 20 mL). Drying   3 0 J t) L 2003 WO 00/4622l PCT/US00/03061 -537
afforded the amine salt as a white solid (2.6 g, 60% yield). 'H NMR showed
desired product as both cisand trans- isomers. Part C: To a cooled solution
(zeroC) of the 5 amine salt of Part B (2.2 g, 9.8 mmol) and triethylamine
(Aldrich) 3.4 mL, 24.5 mmol) in dichloromethane ( 50 mL) was slowly added a
solution of methane sulfonyl chloride (Aldrich, 1.1 mL, 14.7 mmol) in
dichloromethane ( 25 mL), maintaining the 10 temperature at less than 10C.
After the addition, the ice bath was removed and the reaction stirred 2
hours as it came to ambient temperature. After the disappearance of the
starting material, the solvent was stripped and the residue was taken up in
ethyl 15 acetate (100 mL) and Hz0 (25 mL). Once separated, the organic
layer was washed with 5% KHSO4aq (3x-50 mL) and brine (lx- 50 mL). The
organic layer was then dried over NaZS04, filtered, and concentrated to
afford the sulfonamide as a dried foamy oil (2.5 g, 20 83% yield). 'H NMR
showed the desired product as both the cis- and trans- isomers. Part D:
Oven-dried glassware was charged with the sulfonamide of Part C (2.5 g, 8.3
mmol) and tetrahydrofuran (17 mL) and cooled to -75C. Lithium 25
bis(trimethylsilyl)amide (Aldrich, 1.0 M in tetrahydrofuran, 16.5 mL, 16.5
mmol) was slowly added) keeping temperature less than -60C. The reaction
was stirred for 30 minutes after the addition and was then charged with a
solution of 30 methyl chloroformate (Aldrich, 0.64 mL) 8.3 mmol) in
tetrahydrofuran (8 mL), again keeping the temperature at less than -60C.
After stirring for 1 hour at   3 0 JUl 2003 WO 00/46221 



-538 PCT/U S00/0306 1 -75C, the reaction was quenched with saturated
NH4Claq (50 mL?, keeping temperature at less than -20C. The aqueous portion
froze into a solid chunk of ice. After warming to 5C, the mixture was
extracted with 5 ethyl acetate (3x- 100 mL). Organics were washed with
saturated NH4Claq (2x-50 mL) and brine (lx-50 mL), then dried over Na2S04
and concentrated to afford the methylene ester as a brown oil (2.7 g, 90 %
crude yield). 1H showed the desired compound (cis- and 10 traps-). Part E-
To a solution of the methylene ester of Part D (2.7 g) 7.5 mmol) and
dibromo-diethylether (Lancaster, 1.0 mL, 8.2 mmol) in N,Ndimethylformamide
(15 mL) was added 18-Crown-6 1S (Aldrich, 200 mg, 1.0 mmol) followed by
potassium carbonate (Aldrich, 3.6 g, 26.2 mmol). The mixture was heated at
60C for 4 hours, after which more potassium carbonate (1.0 g, 7.2 mmol) was
added, and the reaction continued at 60C for 14 hours. The 20 reaction was
worked up by pouring the mixture into stirring 10% HClaq (2o0 mL). The
gummy solid that developed was extracted via ethyl acetate (3x 100 mL). The
organics were washed with brine (lx 50 mL), dried over Na2S04, and filtered
to afford the methyl 25 ester as a brown oil (3.4 g, quantitative yield) .
1H NMR showed the desired compound (cis- and traps-). Part F: To a solution
of the methyl ester from Part E (3.0 g) 7.0 mmol) in tetrahydrofuran (20
mL) was added potassium trimethylsilonate (Aldrich, 2.2 30 g, 17.4 mmol).
The reaction was stirred overnight (about 18 hours) at ambient temperature.
The work up consisted of stripping the tetrahydrofuran and taking the
residue up in H20 (40 mL). The solution was   3 0 J U l 2003 WO 00/46221
-539 PCT/US00/03061 washed with diethyl ether (30 mL). The a9ueous
composition was then cooled to 0C and 10% HClaq was slowly added until pH =
3. The acidic mixture was then extracted via ethyl acetate (3x-100 mL). The
5 organics were washed with brine (1x- 50 mL)) dried over Na2S04, and
concentrated to give a brown oil (2.4 g). The oil was crystallized from
acetone/ diethylether to afford the carboxylic acid as a brown solid (2.2
g, 76% yield). 1H showed the desired 10 compound as cis- and trans-
isomers. Part G: To a solution of the acid from Part F (2.2 g, 5.3 mmol) in
dimethylacetamide (12 mL) were added N-methylmorpholine (Aldrich, 1.7 mL,
15.9 mmol) followed by N-hydroxybenzotriazole hydrate (Aldrich, 15 0.86 g,
6.4 mmol), O-(tetrahydro-2H-pyran-2-yl) hydroxylamine (0.94 g, 8.0 mmol),
and 1-(3dimethylaminopropyl)-3-ethylcarbodiimide hydrochlpride (Sigma, 1.5
g, 8.0 mmol). The mixture stirred overnight and was then stripped of
solvent. 20 The residue was taken up in ethyl acetate (250 mL) and washed
with 5% NaHS09aq (lx- 150 mL), saturated potassium carbonate (lx-150 mL),
and brine (lx-150 mL). The organic was then dried over Na2S04 and
concentrated to afford the THP-protected hydroxamate 25 as a brown oil (2.2
g, 81% yield). 1H NMR showed the desired compound as both isomers. Part H -
The THP-protected hydroxamate of Part G (2.2 g, 3.7 mmol) was dissolved in
1,4-dioxane (10 mL) and stirred with 4 N HC1 in 1,4-dioxane (15 mL, 30 60
mmol) for 2 hours. The solvents were stripped and the residue was taken up
in acetonitrile (10 mL) and Hz0 (10 mL). This solution was filtered and
purified via prep RP LC to afford the cis isomer as a white   3 0 J U l
2003 



WO 00/46z21 PCT/US00/03061 -540 solid (0.40 g, 22% yield) and the trans
isomer as a white solid (0.20 g, 11%). 1H NMR showed the desired compounds
. HRMS f or C1gH33N3O6S showed M;`~ founa = 4 32 (M+Hcalc = 432 ) for both
isomers . 5 Example 50: Preparation of N-hydroxy-1-(4 methylphenyl) -4- [
[4- [4-
(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyl]9-pi,peridi~ecar~oxamide,
monohy"drochloride 10 CF3 O O 0=S-N~O HO- N H N r CH3 Part A:To a mixture
of dibromotriphenylphosphorane ( Aldrich, 50 g, 118 mmol) in 15
dichloremethane (200 mL) at zero C was added hT,N-bis
(2-hydroxyethyl)-P-toluidine (Fluka, 10.5 g, 54 mmol). A slight exotherm
was detected. The ice bath was removed and the reaction stirred eighteen
hours at ambient temperature. After completion, the 20 solvent was
evaporated affording an oily solid that was purified by silica gel (ethyl
acetate) to yield the N,N-bis(2-bromoethyl)-p-toluidine as a white solid
(12.6 g, 73% yield). 1H NMR showed the desired compound.   WO 00/46221 -541
3 0 ,lUl 2003 PCT/US00/03061 Part B: To a solution of the sulfonamide ester
of part D of Example 36 (12.0 g, 31.5 mmol) in N,Ndimethylformamide ( 63
mL) were added potassium carbonate (Aldrich, 13.0 g, 94.5 mmol), 18-crown-6
5 (Aldrich, 500 mg, 2.0 mmol), and N,N-bis(2bromoethyl)-p-toluidine of Part
A (10.0 g, 31.5 mmol). The mixture was heated at 80C for 18 hours after
which more potassium carbonate (1.0 g, 7.2 mmol) was added, and the
reaction continued at 80C 10 for 3 hours. The reaction was worked up by
removing the solvent by roto-evaporation. The residue was slurried in ethyl
acetate and filtered through a Celite pad. The filtrate was concentrated
and the residue crystallized from hot methanol to afford the 15 methyl
ester as a yellow solid (9.0 g, 53% yield). 1H and 19F NMR showed the
desired compound. Part C: To a solution of the methyl ester of Part B (9; 0
g, 16.6 mmol) in tetrahydrofuran (40 mL) was added potassium
trimethylsilonate (Aldrich, 6.4 



20 g, 50 mmol). The reaction stirred overnight (about 18 hours) at ambient
temperature. Work up comprised stripping the tetrahydrofuran and taking the
residue up in HZO (5 mL), cooling to zeroC, and titrating to pH 7 via 6 N
HC1. Solids formed and were collected 25 then washed with diethyl ether.
The solid was dried in vacuo to afford the carboxylic acid as a white solid
(8.7 g, 100% yield). 1H and 19F NMR showed the desired compound. Part D: To
a solution of the carboxylic acid of 30 Part C (8.7 g, 16.5 mmol) in
N,N-dimethylformamide (35 mL) was added N-methylmorpholine (Aldrich, 5.4
mL, 49.5 mmol) followed by N-hydroxybenzotriazole hydrate (Aldrich, 2.7 g,
19.8 mmol), O-(tetrahydro   3 0 J U L 2003 WO 00/46221 PCT/US00/03061 -542
2H-pyran-2-yl) hydroxylamine (3.9 g, 33 mmol), and
1(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma, 4.7 g,
24.8 mmol). The mixture stirred at 40 C for 4 hours and was then stripped
of 5 solvent. The residue was taken up in ethyl acetate/water (350 mL/50
mL). After separation, the aqueous layer was extracted with ethyl acetate
(2x50 mL). The combined organic layers were washed with 5% KHSOqaq (lx- 30
mL) and brine (lx-30 mL) . The 10 organic layer was then dried over Na2S04
and concentrated yielding an orange oily foam that was recrystallized from
methanol to afford the THP protected hydroxamate as a white solid (0.74 g,
64% yield). 1H and 19F NMR showed the desired compound. 15 Part E: The
THP-protected hydroxamate of Part D (8.9 g,14.2 mmol) was wetted with
methanol (3.6 mL) and stirred with 4 N HC1 in dioxane (36 mL) for one hour.
The solvents were evaporated and the oil slurried in diethyl ether to yield
a solid which was 20 filtered and dried. This afforded hydroxamate as a
white solid (8.0 g, 98% yield). 1H and 19F NMR showed the desired compound.
HRMS for C25H3oF3N3O5S showed M*Htouad = 542 (M*"talc = 542) . 25 Example
51: Preparation of N-hydroxy-1-(4methylphenyl) -4- [ [4- (4- (trifluoro
methoxy)phenoxy]-1-piperidinyllsulfonyl]-4-piperidinecarboxamide,
monohydrochloride 30   WO 00/4G221 -543 O-CF3 O 0 0=S-N~O HO,N 1 H N CH3 



3 0 J U L 2003 PCT/US00/03061 Part A: To a solution of
N,N-bis(2-hydroxyethyl)-ptoluidine (Fluka, 30 g, 154 mmol) in
dichloromethane 5 (100 mL) was slowly added a solution of thionylchloride
(Aldrich, 36 mL, 462 mmol) in dichloromethane (300 mL). The reaction was
stirred for 2 hours at ambient temperature then heated for 1 hour at
reflux. After removing the solvent, the 10 residue was slurried in ethyl
acetate. The ethyl acetate was decanted, then the residue was slurried in
hexanes giving a solid precipitate. The solid was filtered and washed with
hexanes followed by diethyl ether. The solid was dried to afford the
N,N-bis(2 15 dichloroethyl)-p-toluidine monochloride salt as a gray solid
(24 g, 58s yield) . 1H showed the desired compound. Part B: The
N,N-bis(2-dichloroethyl)-ptoluidine monochloride salt of Part A was
suspended 20 in water (200 mL) and neutralized (pH 7) with saturated sodium
bicarbonate. This was then extracted with a mixture of diethyl ether (200
mL) and ethyl acetate (50 mL) which dissolved a11 solids. The organic layer
was washed with brine (lx-100 mL) 25 then dried over Na2S04, filtered and
concentrated to   3 0 J U l 2003 WO 00I46221 -544 PCT/US00/03061 give the
free base amine as a brown oil (6.59 g, 28.39 mmol). The oil was dissolved
in 4-methyl-2pentanone (50 mL) and lithium bromide (Aldrich, 24.66 g,
283.90 mmol) was added. The mixture was heated at 5 reflux for 39 hours.
After cooling, the dark mixture was filtered through a Celite pad. After
washing the pad, the total filtrate was concentrated. The residue was
partitioned between diethyl ether (100 mL) and water (50 mL). The organic
layer was washed with 10 watex (50m1), brine (50 mL), then dried over
Na~S04 and concentrated to afford the dibromo-amine as a brown oil (7.82 g,
86% yield). 1H showed the desired compound. LCMS showed mixture of dibromo-
and monochloro/monobromo compounds. 15 Part C: To a slurry of
4-hydroxypiperadine (Aldrich, 273 g) 2.7 mol) in tetrahydrofuran (1.8 L)
was added triethylamine (Aldrich) 402 mL, 2.9 mol), followed~by slow
addition of a solution of di-tertbutyl-dicarbonate (Aldrich, 600 g, 2.7
mol) in 20 tetrahyrdofuran (1.2 L). The temperature was monitored and
maintained below 32C. The mixture was stirred for 4 hours before working
up. Work up comprised removing the tetrahydrofuran by rotoevaporation and
taking the residue up in ethyl 25 acetate (300 mL). The organic was washed
with 5% KHSO4 a9 (2x-1 L) and brine ( lx-1 L) then dried over anhydrous
NazS04, filtered, and concentrated to afford a crude brown oil. The oil was
crystallized from hexanes providing the N-BOC-4-hydroxypiperidine as a 



30 tan solid (515 g, 95% yield). 1H NMR showed the desired compound. Part
D: To a slurry of the N-BOC-4hydroxypiperidine of Part C (515 g, 2.6 mol)
and   3 0 J U L 2003 WO 00/46221 -545 PCT/US00/03061 triethylamine ( 390
mL, 2.8 mol) in dichloromethane (1.9 L) cooled to zeroC under N2 was slowly
added a solution of methane sulfonyl chloride (Aldrich, 209 mL, 2.7 mol) in
dichloromethane (100 mL). After the 5 addition, the ice bath was removed
and the reaction stirred 24 hours. Work up comprised removing the solvent
by roto-evaporation and taking the residue up in ethyl acetate (2.0 L) then
washing with H20 (2x1 L), brine (1x- 1 L)) and drying over Na2S04. The 10
mixture was filtered and concentrated to afford the piperidine mesylate, SC
80998, as a cream colored solid (662 g, 91% crude yield). 'H NMR showed the
desired compound. Part E: Oven-dried glassware was charged with 415
trifluoromethoxyphenol (Apollo, 100.0 g, 561 mmol) and
N,N-dimethylformamide (1.12 L). After cooling to -5 C, NaH (Aldrich, 60%
oil dispersion, 11.2 g, 281 mmol) was,slowly added. The ice bath was
removed and the reaction stirred for 1.5 hours. The piperidine 20 mesylate
of Part D (78.4 g, 281 mmol) was then added and the reaction was heated to
80 C for 2 hours. This process was repeated until a total of 2.5
equivalents (1.4 moles) of both the piperidine mesylate and NaH were added.
Work up consisted of 25 stripping the solvents by roto-evaporation and
taking the residue up in diethyl ether (1 L) and Hz0 (400 mL). The layers
were separated and the organic layer was washed with HZO (1x-500 mL) and
brine (2x- 500 mL) then dried over Na2S04, filtered, and concentrated to 30
afford the BOC-piperidine, SC 83075, as a crude oil (315 g) 100% crude
yield). 1H NMR showed the desired compound along with the elimination
byproduct, 1tert-butoxycarbonyl-1,2,3,6-tetrahydropyridine.   3 0 J U L
2003 WO 00/46221 -546 PCT/US00/03061 Part F: To an overhead-stirring
solution of 4 N HC1 in dioxane (1.4 L, 5.6 mol) was poured the crude oil of
the BOC-piperidine of Part E (203 g, 561 mmol). The solvents were then
stripped and the 5 residue was slurried in diethyl ether and filtered. The
solid was dissolved in HBO (500 mL) and titrated to pH l0 with saturated
potassium carbonate aqueous solution. The aqueous was extracted with
dichloromethane (3x-800m1). The organics were 10 combined, dried over
Na2S04, filtered and concentrated to afford the piperidine, 10507-054, as a
foamy solid (136 g, 93% yield). 1H NMR showed the desired compound. Part G:
The piperidine of Part F (136 g, 520 15 mmol) and triethylamine (Aldrich,
110 mL, 781 mmol) were slurried in dichloromethane ( 1.6 L) and cooled to
zeroC. A solution of methane sulfonyl chloride (Aldrich" 60.2 mL, 781 mmol)
in dichloromethane (200 mL) was slowly added, maintaining the temperature
at 20 less than 10C. After the addition, the ice bath was removed and the
reaction came to ambient temperature. After one hour, the starting material
was gone. To work up, the solvent was stripped and the residue was taken up
in ethyl acetate (1 L) and H20 (1 L). Once 25 separated, the aqueous layer
was extracted with ethyl acetate (2x- 400 mL). The combined organic layers
were washed with 5% KHSO9ag (2x-600 mL) and brine (1x600 mL). The organic
layers were then dried over NazS04, filtered) and concentrated to afford
the 30 piperidine mesylate, SC 80766, as a brown solid (139 g, 79% yield.
1H NMR showed the desired compound. Part H: Oven-dried glassware was
charged with 



the giperidine mesylate of Part G (92 g) 271 mmol)   WO 00/46221 -547 3 0 J
U L 2003 PCf/US00/03061 and tetrahydrofuran (600 mL) and cooled to -75C.
Lithium bis(trimethylsilyl)amide (Aldrich, 1.0 M in tetrahydrofuran, 705
mL) 705 mmol) was slowly added, keeping temperature below -60C. The
reaction was 5 stirred for 30 minutes after the addition and was then
charged with a solution of methyl chloroformate (Aldrich,27.4 mL, 325 mmol)
in tetrahydrofuran (100 mL) again keeping the temperature below -60C. After
stirring for 1 hour at -75C, the reaction was 10 quenched with saturated
NH4Claq, keeping temperature below -20C. The aqueous phase froze into a
solid chunk of ice. After warming to 5C, the mixture was extracted via
ethyl acetate (3x- 200 mL). Organics were washed with saturated NH4Claq
(2x-100 mL) and 15 brine (lx-100m1), then dried over NaZS04 and
concentrated to afford a tan oil. The oil was crystallized from methanol.
The solid was collected and washed with hexanes to afford the methylene
ester as a tan solid (78 g, 72%). 'H NMR showed the desired 20 compound
with some starting material present. Part I: To a mixture of the methylene
ester of Part H (4.0 g, 10.0 mmol), potassium carbonate (Aldrich, 4.I g)
30.0 mmol), and 18-crown-6 (Aldrich) 0.1 g, .04 mmol) in
N,N-dimethylformamide (20 mL) was 25 added the dibromo-amine of Part B (3.2
g, 10.0 mmol). The mixture was heated at 80C for 18 hours, after which more
potassium carbonate (1.5 g, 12 mmol) was added, and the reaction continued
at 80C for 14 hours. The reaction was worked up by removing the 30 solvent
by roto-evaporation. The residue was slurried in acetonitrile and filtered
through a Celite pad. The filtrate was concentrated and the residue was
purified on silica gel (ethyl   3 0 J U l Q003 WO 00/a6221 -548
PCT/US00/03061 acetate/hexanes) to afford the methyl ester as an orange
solid (2.6 g, 46% yield). 1H and 19F NMR showed the desired compound. Part
J: To a solution of the methyl ester of 5 Part I (2.1 g, 3.8 mmol) in
tetrahydrofuran (10 mL) was added potassium trimethylsilonate (Aldrich, 1.4
g, 11.3 mrnol). The reaction was stirred overnight (about 18 hours) at
ambient temperature. Work up comprised removing the tetrahydrofuran and
taking the 10 residue up in Hz0 (5 mL) , cooling to zeroC) and titrating to
pH 7 with 6 N HC1. Solids formed and were collected then washed with
acetonitrile. The solid was dried in vacuo to afford the carboxylic acid,
X14137, as a tan solid (1.0 g, 50% yield). 1H 15 and 19F NMR showed the
desired compound. Part K: To a solution of the carboxylic acid of Part J
(1.0 g, 1.8 mmol) in N,N-dimethylformamide (5 mL) was added
N-methylmorpholine (Aldrich, 0.6 mL, 5.5 mmol) followed by
N-hydroxybenzotriazole hydrate 20 (Aldrich, 0.29 g, 2.2 mmol),
O-(tetrahydro-2H-pyran2-yl) .hydroxylamine (0.42 g, 3.6 mmol), and
1-(3dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma, 0.52 g,
2.7 mmol). The mixture was stirred at 40 C for a hours and was then
stripped 25 of solvent. The residue was taken up in ethyl acetate/water (50
mL/10 mL). After separation, the aqueous layer was extracted with ethyl
acetate (2x20 mL). The combined organic layers were washed with 5% NaHS04
a9 (lx- 30 mL) and brine (lx-30 mL) . The 30 organic was then dried over
NazS04 and concentrated yielding an orange oily foam that was
recrystallized from methanol to afford the THP-protected hydroxamate 



3 0 JUL 2003 WO 00/46221 -549 PCT/US00/03061 as a white solid (0.74 g, 64%
yield) . 1H and 19F NMR showed the desired compound. Part L: The protected
hydrcxamate of Part K (0.7 g, 1.1 mmol) was dissolved in methanol (0.5 mL)
5 and stirred with 4 N HC1 in dioxane (2.8 mL) for one hour. After which,
LC showed no more starting material. The solvents were evaporated and the
oil slurried in diethyl ether to yield a solid which was filtered and
dried. This afforded the hydroxamate, 10 as a white solid (0.6 g, 92%
yield). 1H and 19F NMR showed the desired compound. HRMS for Cz5H30F3N3O6S
SI'lOWed M*Hfound = 558 (M*Hcalc = S58) . Example 52 . Preparation of
tetrahydro-N-hydroxy-41S [[4-(phenylmethyl)-1-piperazinyl]
sulfonyl]-2H-pyran-4-carboxamide, monohYdrc~:hl on d~ O O O=S-N N U HCl
HO-N H O 20 Part A: To a cooled solution) zero C, of Nbenzylpiperazine
(Aldrich, 10.0 g, 56.7 mmol) in dichloromethane (75 mL) was added
triethylamine (Aldrich, 11.9 mL, 85.1 mmol), followed by the slow 25
addition of a solution of methane sulfonyl chloride (Aldrich, 6.6 mL, B5.1
mmol) in dichloromethane ( 25 mL). After the addition, the ice bath was
removed and the reaction stirred at ambient temperature for   3 0 J U l
2003 WO 00I46221 -550 PCT/US00103061 1.5 hours. Once completed, the solvent
was evaporated and the residue was taken up in ethyl acetate (200 mL) and
water (100 mL). The phases were separated and the aqueous phase was treated
with 1 N 5 NaOHaq ( 100 mL), then extracted with ethyl acetate (2x-200 mL).
The combined organic layers were washed with 5% KHSO4 a9 (2x- 100 mL) and
brine (lx- 100 mL) . The ethyl acetate was then dried over Na2S04 and
concentrated to afford the piperazine mesylate, as an 10 orange solid (13.0
g, 90% yield). 1H NMR showed the desired compound. Part B: Oven-dried
glassware was charged with the piperazine mesylate of Part A (12.6 g, 50
mmol) and tetrahydrofuran (160 mL) and cooled to -75C. Lithium 15
bis(trimethylsilyl)amide (Aldrich) 1.0 M in tetrahydrofuran, 165 mL, 165
mmol) was slowly added, keeping temperature at less than -60C. The reaction
was stirred for 30 minutes after the addition and was then charged with a
solution of methyl chloroformate 



20 (Aldrich, 3.9 mL, 94.5 mmol) in tetrahydrofuran (80 mL) again keeping
the temperature at less than -60C. After stirring for 1 hour at -75C, the
reaction was quenched with saturated NH4Claq, keeping temperature below
-20C. The aqueous portion froze into a solid 25 chunk of ice. After warming
to 5C, the mixture was extracted with ethyl acetate (3x- 200 mL). Organics
were washed with saturated NH4Claq (2x-100 mL) and brine (lx-100m1)) then
dried over Na2S04 and concentrated to afford the methylene ester as a brown
30 oil (19.6 g, quantitative yield). 1H NMR showed the desired compound.
Part C: To a solution of the methylene ester of Part B ( 10.0 g, 32.0
mmol), potassium carbonate   3 0 J U l 2003 WO 00/46221 -551 PCT/US00/03061
(Aldrich, 15.5 g, Z12 mmol), and 18-crown-6 (Aldrich, 0.5 g, 2.0 mmol) in
dimethylformamide (60 mL) was added dibromo-diethylether (Lancaster, 4.4
mL, 35.3 mmol). The mixture was heated at 60C for 18 hours, 5 after which
more potassium carbonate (1.5 g, 12 mmol) was added, and the reaction
continued at 60C for 4 hours. The reaction was worked up by removing the
solvent by roto-evaporation. The residue was taken up in ethyl acetate (250
mL) and water (100 mL). The 10 layers were separated and the organic was
washed with water (1x-100 mL) and brine (2x- 100 mL) then dried over Na2S04
and concentrated to afford a black oil. The oil was purified via silica gel
(ethyl acetate/hexanes) yielding the methyl ester as a 15 yellow oil (7.3
g, 60~ yield). 1H NMR showed the desired compound. Part D: To a solution of
the methyl ester of Part C (3.5 g, 9.2 mmol) in tetrahydrofuran (20 mL) was
added potassium trimethylsilonate (Aldrich, 3.5 20 g, 27.4 mmol). The
reaction was stirred overnight (about 18 hours) at ambient temperature.
Work up comprised removing the tetrahydrofuran and taking the residue up in
H20 (8 mL), cooling to zeroC, and titrating to pH 7 with 6 N HC1. Solids
formed and 25 were collected and washed with water followed by diethyl
ether. The solid was dried in vacuo to afford the carboxylic acid as an off
white solid (0.75 g, 22% yield). 1H NMR showed the desired compound. 30
Part E: To a solution of the carboxylic acid of Part D (0.75 g, 2.0 mmol)
in dimethylacetamide (5 mL) was added N-methylmorpholine (Aldrich, 0.66 mL,
6.0 mmol) followed by N-hydroxybenzotriazole hydrate   3 0 J U L Q003 WO
00I46221 PCT/US00/03061 -552(Aldrich, 0.32 g, 2.4 mmol),
0-(tetrahydro-2H-pyran2-yl) hydroxylamine (0.35 g, 3.0 mmol), and
1-(3dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma, 0.57 g,
3.0 mmol). The mixture 5 was stirred at 40 C for thirteen hours and was
then stripped of solvent. The residue was purified by reverse phase
chromatography (carbon-18, acetonitrile/water). The product was hydrolyzed
on the column g oring the hydroxamate as a white solid 10 (0.54 g, 57s
yield) . 1H and 19F NMR showed the desired compound but as the
trifluoracetic acid salt. Part F: The hydroxamate of Part E (0.5 g,1.0
mmol) was dissolved in 1,4-dioxane (3.0 mL) and stirred with 4 N HC1 in
dioxane (4 mL) for one hour. 15 The solvent volume was reduced in half then
diethyl 



ether was added, providing a solid that was filtered and washed with excess
diethyl ether. The solid was dried to afford the hydrochloride salt as a
white solid (0.4 g, 100% yield). 1H NMR showed the desired 20 compound.
HRMS for C1-,HZSF3N305S Showed M'`"founa = 384 (~"I~Hcalc = 384 ) . Example
53: Preparation of N-hydroxy-1(phenylmethyl)-4-[(4-phenyl-1 25
piperazinyl)sulfonyl]-4-piperidinecarboxamide, bis(trifluoroacetate)   3 0
JUG 2003 WO 00/462Z1 -553 PCT/US00103061 O O..S O HN \N~ T'F.4 HO ~ N N/ I
/ TFA / 1 Part A: To a cooled solution, zero C, of Nphenylpiperazine
(Aldrich, 10.0 g, 61.6 mmol) in dichloromethane (75 mL) was added
triethylamine 5 (Aldrich, 12.9 mL, 92.4 mmol) followed by the slow addition
of a solution of methane sulfonyl chloride (Aldrich, 7.1 mL, 92.4 mmol) in
dichloromethane ( 25 mL). After the addition, the ice bath was removed and
the reaction stirred at ambient temperature for 10 1.5 hours. Once
completed, the solvent was evaporated and the residue was taken up in ethyl
acetate (200 mL) and water (100 mL). The phases were separated and the
aqueous phase was treated with 1 N NaOHaq (100 mL) then extracted with
ethyl acetate (2x 15 200 mL). The combined organic layers were washed with
5% KHS04 aq (2x- 100 mL) and brine (1x- 100 mL) . The ethyl acetate was
then dried over NaZS04 and concentrated to afford the piperazine mesylate,
SC 80658, as solid (13.0 g, 88% yield). 1H NMR showed 20 the desired
compound. Part B: Oven-dried glassware was charged with the piperazine
mesylate of Part A (12.6 g, 52.4 mmol) and tetrahydrofuran (160 mL) and
cooled to -75C. Lithium bis(trimethylsilyl)amide (Aldrich, 1.0 M in 25
tetrahydrofuran, 184 mL, 184 mmol) was slowly added, keeping temperature
below -60C. The reaction was stirred for 30 minutes after the addition and
was   wo ooia6221 -554 3 0 J U l Q003 PCT/USOOI03061 then charged with a
solution of methyl chloroformate (Aldrich, 4.I mL, 52.4 mmol) in
tetrahydrofuran (80 mL) again keeping the temperature below -60C. After
stirring for 1 hour at -75C, the reaction was 5 quenched with saturated
NH9Claq , keeping temperature below -20C. The aqueous does freeze into a
solid chunk of ice. After warming to 5C, the mixture was extracted via
ethyl acetate (3x- 200 mL). Organics were washed with saturated NF~i4Claq
(2x-100 mL) and 



10 brine (lx-100m1), then dried over NazS04 and concentrated to afford the
methylene este r) 9091-195, as a brown oil (14.1 g, 90%) 1H NMR showed the
desired compound. Part C: To a solution of the methylene ester of 15 Part B
( 4.3 g, 14.4 mmol), potassium carbonate (Aldrich, 6.0 g, 43.2 mmol), and
18-crown-6 (Aldrich, 0.5 g, 2.0 mmol) in dimethylformamide (30 mL) was
added N,N-bis(2-chloroethyl)-benzylamine, SC 9275A, (3.5 mL, 15.1 mmol).
The mixture was heated at 60C 20 for 18 hours. The reaction was worked up
by removing the solvent by roto-evaporation. The residue was taken up in
ethyl acetate (250 mL) and washed with water (lx-100 mL) and brine (2x- 100
mL) then dried over NazS04 and concentrated to afford an orange 25 solid.
The solid was purified via silica gel (ethyl acetate/hexanes) yielding the
methyl ester as a yellow solid (5.6 g, 85% yield). 1H NMR showed the
desired compound. Part D: To a solution of the methyl ester of 30 Part C
(2.0 g, 4.4 mmol) in tetrahydrofuran (10 mL) was added potassium
trimethylsilonate (Aldrich, 1.7 g, 13.2 mmol). The reaction was stirred
overnight (about 18 hours) at ambient temperature. Work up   3 0 JUl 2003
WO Q0/46221 -555 PC'T/USOOI03061 comprised removing the tetrahydrofuran and
taking the residue up in H~0 (8 mL), cooling to zeroC, and titrating to pH
6 with 6 N HC1. Solids formed and were collected, then washed with water
followed by 5 diethyl ether. The solid was dried in vacuo to afford the
carboxylic acid as an off white solid (1.6 g, 84% yield). 'H NMR showed the
desired compound. Part E: To a solution of the carboxylic acid of 10 Part D
(1.6 g, 3.6 mmol) in dimethylacetamide (8 mL) was added N-methylmorpholine
(Aldrich, 1.2 mL, 10.8 mmol) followed by by N-hydroxybenzotriazole hydrate
(Aldrich, 0.5B g, 4.3 mmol), O-(tetrahydro-2H-pyran2-yl) hydroxylamine
(0.84 g, 7.2 mmol), and 1-(3 15 dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (Sigma, 1.0 g, 5.4 mmol). The mixture stirred overnight at
ambient temperature and was then stripped of solvent. The residue was taken
up in ethyl acetate (100 mL) then washed with aqueous 20 saturated sodium
bicarbonate (2x-50 mL) and brine (3x-50 mL). The organic was dried over
NaZS04 concentrated to afford the tetrahydropyran-protected hydroxamate as
an oily foam (1.9 g, 95% yield). 1H NMR showed the desired compound. 25
Part F: The tetrahydropyran-protected hydroxamate of Part E (1.6 g, 2.9
mmol) was dissolved in 1,4-dioxane (10.o mL) and stirred with 4 N HC1 in
dioxane (12 mL) for 30 minutes. A solid formed that was filtered, washed
with diethyl ether and dried. 30 The solid was then purified by reverse
phase chromatography (acetonitrile/water) affording the hydroxamate as a
tan solid (1.4 g) 70% yield). 1H   3 0 J !) l 2003 WO 00/46ZZ1
PCT/US00/03061 -556 and 19F NMR showed the desired compound. HRMS for
Cz3H3oN404S showed M+Hfound = 4 3 9 (M+Hcalc = 4 3 9 ) . Example 54:
Preparation of N-hydroxy-1 5
(phenylmethyl)-4-[(4-phenyl-1piperazinyl)sulfonyl]-4-piperidinecarboxami~e,
dihydrochloride O O..S O HN ~N~ HC1 HO ~ N NJ I ~ HCl 



10 Part A: The hydroxamate of Example 53 was dissolved in water (10 mL) and
titrated to pH 10 via 1.0 N NaOH. The mixture was extracted with ethyl
acetate (4x-20 mL). The organics were combined, 15 dried over NazS04, and
concentrated to afford a foamy solid. This solid was dissolved in
acetonitrile (5 mL) and then concentrated HC1 (1 mL) was dripped in slowly.
The mixture was stirred for ten minutes and then was concentrated to a tan
oil. The oil was 20 triturated with diethyl ether to form a solid that was
dried in vacuo to afford the hydrochloride hydroxamate as a yellow solid
(0.82 g, 53 % yield). 1H and z9F NMR showed the desired compound. HRMS for
Cz3H3oN404S showed M'Htouna = 4 3 9 (M'`Hcaic = 4 3 9 ) . 25 Example 55:
Preparation of 4-[[4-(4-butoxy-3methylphenyl)-1-piperazinyl]sulfonyl]   3 0
J U l 2003 WO 00/46221 -557 PCT/1JS00/03061 tetrahydro-N-hydroxy-2H-pyran-4
carboxamide ~CH3 O ~,~,/ O O=S-NVN ~ ~ O HO-N H O 5 Part A: To a solution
of 4-bromo-2-methylphenol (Transworld, 10.0 g, 53.5 mmol) in acetone (105
mL) was added potassium carbonate (Aldrich, 16.6 g, 120 ZO mmol) followed
by 1-iodobutane (7.3 mL) 64.2 mmol). The reaction stirred at reflux for 12
hours. After cooling to ambient temperature, the mixture was filtered
through a Celite pad. The filtrate was concentrated giving a yellow oil
which was purified 15 on silica'gel (ethyl acetate/hexanes) to afford the
bromophenyl ether, SC 83965, as a clear oil (10.8 g, 83 % yield). 1H NMR
showed the desired compound. HRMS for C11H15Br0 Showed M'Hfound = 244
(M'~calc = 244 ) . Part H: To a solution of the bromophenyl ether 



20 of Part A (10.0 g) 41.1 mmol) in toluene (80 mL) was added
1-tent-butylcarbonylpiperazine (Lancaster, 9.2 g, 49.4 mmol) and sodium
tert-butoxide (Fluka, 5.5 g, 57.5 mmol). The reaction stirred at ambient
temperature for twenty minutes. BINAP (Aldrich, 0.8 25 g, 1.2 mmol) and
tris(dibenzylideacetone)dipalladium (0) (Aldrich, 0.4 g, 0.4 mmol) were
then added and the reaction was stirred at 80C until the bromide was
exhausted. Work up comprised cooling the mixture to ambient temperature,
filtering through a Celite pad,   3 0 J U L 200 WO 00/46221 -559
rcT/usoo/oso6~ mesylate as a tan solid (3.1 g, 78% yield). 1H NMR showed
the desired compound. Part E: Oven-dried glassware was charged with the
piperazine mesylate of Part D (3.1 g, 9.5 mmol) 5 and tetrahydrofuran (20
mL) and cooled to -75C. Lithium bis(trimethylsilyl)amide (Aldrich, 1.0 M in
tetrahydrofuran, 28.5 mL, 28.5 mmol) was slowly added, keeping temperature
below -60C. The reaction was stirred for 30 minutes after the addition and
was 10 then charged with a solution of methyl chloroformate (Aldrich,0.8
mL, 10 mmol) in tetrahydrofuran (10 mL) again keeping the temperature below
-60C. After stirring for 1 hour at -75C, the reaction was quenched with
saturated NH4Claq , keeping temperature 15 less than -20C. The aqueous
phase froze into a solid chunk of ice. After warming to 5C, the mixture was
extracted via ethyl acetate (3x- 100 mL). Organics were washed with
saturated NH4Cla~ (2x-100 mL) and brine (lx-100m1), then dried over NaZSOq
and 20 concentrated to give a brown solid that was recrystallized from
methanol to afford methylene ester as a yellow solid (1.3 g, 36%) 1H NMR
showed the desired compound. Part F: To a solution of the methylene ester
of 25 Part E ( 1.3 g, 3.4 mmol), potassium carbonate (Aldrich, 1.4 g, 10.2
mmol), and 18-crown-6 (Aldrich, 0.08 g, 8 mmol) in N,N-dimethylformamide
(10 mL) was added dibromo-diethylether (Lancaster, 0.5 mL, 3.6 mmol). The
mixture was heated at 60C for 18 hours 30 and then worked up by removing
the solvent by rotoevaporation. The residue was dissolved in ethyl acetate
(250 mL) and water (100 mL). The layers were separated and the aqueous was
extracted with ethyl   3 0 .i 1~ l 2003 WO 00/462Z1 -560 PCT/US00/030G 1
acetate (2x-100 mL). The organics were combined and washed with 5o HClaq
(lx- 50 mL), water (1x-100 mL), and brine (2x- 140 mL) then dried over
Naz50q and concentrated to afford a brown oil that was washed 5 with
hexanes to afford the methyl ester as an oil (1.5 g, quantitative yield).
1H NMR showed the desired compound. 



Part G: To a solution of the methyl ester of Part F (1.5 g, 3.3 mmol) in
tetrahydrofuran (10 mL) 10 was added potassium trimethylsilonate (Aldrich,
1.3 g, 9.9 mmol). The was stirred overnight (about 18 hours) at ambient
temperature. Work up comprised removing the tetrahydrofuran and taking the
residue up in Hz0 (8 mL). The aqueous was washed with diethyl 15 ether,
which resulted in an emulsion. The emulsion was filtered affording a gummy
solid that was slurried in acetone to give the carboxylic acid as a white
powder (0.71 g, 51% yield). 'H NMR showed the desired compound. 20 Part H:
To a solution of the carboxylic acid of Part G (0.7 g, 1.6 mmol) in
N,N-dimethylformamide (5 mL) was added N-methylmorpholine (Aldrich) 0.5 mL,
4.8 mmol), followed by by N-hydroxybenzotriazole hydrate (Aldrich, 0.27 g,
2.o mmol), O-(tetrahydro 25 2H-pyran-2-yl) hydroxylamine (0.37 g, 3.2
mmol), and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(Sigma, 0.46 g, 2.4 mmol). The mixture was stirred at 40 C for 8 hours) and
was then stripped of solvent. The residue was purified by reverse 30 phase
chromatography (carbon-18, acetonitrile/water). After removing the
acetonitrile from the desired fractions by roto-evaporation, the aqueous
layer was extracted with ethyl acetate (2x-100 mL). The   3 0 J U l 2003 WO
00/4622l -561 PCT1US00/03061 organics were dried over Na2S04 and
concentrated to afford the tetrahydropyran(THP)-protected hydroxamate as a
white solid (0.57 g, 66% yield). 1H NMR showed the desired compound. 5 Part
F: To the tetrahydropyran-protected hydroxamate of Part E (0.6 g,1.0 mmol)
was added methanol (0.2 mL) and 4 N HC1 in dioxane (2.5 mL) and the mixture
was stirred for one hour. The solvent was stripped and the residue was
slurried in diethyl 10 ether to provide a solid that was filtered and
washed with excess diethyl ether. The solid was dried to afford the
hydroxamate as a white solid (0.12 g, 26% yield). 1H NMR showed the desired
compound. HRMS for C21H33N3~6S Showed M'"found = 456 (M+HCaic = 456) . 15
Example 56: In Vitro Metalloprotease Inhibition The compounds prepared in
the manner described~in the Examples above were assayed for activity by an
in vitro assay. Following the 20 procedures of Knight et al., FEBS Lett.
29653):263 (1992). Briefly, 4-aminophenylmercuric acetate (APMA) or
trypsin-activated MMPs were incubated with various concentrations of the
inhibitor compound at room temperature for 5 minutes. 25 More specifically,
recombinant human MMP-13 and MMP-1 enzymes were prepared in laboratories of
the assignee following usual laboratory procedures. MMP-13 from a full
length cDNA clone was expressed as a proenzyme using a baculovirus as
discussed in V.A. 30 Luckow, Insect Cell Expression Technology, pages
183218, in Protein Enctineer,'_ng: Principles and Practice, J.L.Cleland et
al eds., Wiley-Liss, Inc., (1996). See, also, Luckow et al . , J. Vixol. ,
C~7 :4566-4579   3 0 J U l 2003 WO 00/4622l PCTNS00/03061 -563 and dimethyl
sulfoxide (DMSO) at a final concentration of 1 percent was used to dissolve
inhibitor compound. The assayed inhibitor compound in 5 DMSO/buffer
solution was compared to an equal amount of DMSO/buffer with no inhibitor
as control using MicrofluorTM White Plates (Dynatech). The inhibitor or
control solution was maintained in the plate for 10 minutes and the
substrate was added to provide a 10 final concentration of 4 ~M. 



In the absence of inhibitor activity, a fluorogenic peptide was cleaved at
the gly-leu peptide bond, separating the highly fluorogenic peptide from a
2,4-dinitrophenyl quencher, resulting 15 in an increase of fluorescence
intensity (excitation at 328 nm/emission at 415 nm). Inhibition was
measured as a reduction in fluorescent intensity as a function'of inhibitor
concentration, using a Perkin Elmer L550 plate reader. The IC50 values were
20 calculated from those values. The results are set forth in the
Inhibition Table below, reported in terms of IC50 to three significant
figures, where appropriate.   3 0 J U L 2003 WO 00I46221 -565
PCT/US00/03061
Examplet~IP-1MMP-2t~IP-3(4rIP-7MMP-8NUHP-9t~tP-13MMP-1427<10,0005,3D0----67
0-28<10,0000.3270-4.3i.81.036029-_--___-304,0000.32B.61.61.00.945.531<10,00
01.3100-22.01000.82,10032<10,000<0.1----<0.1332,4004.4----22.2-34<10,00027.
0----200-35<10,000<0.1210-14.80.6<D.154036<10,0000.2----1.4-37<10,000300---
-190-38<10,0003.066.4-1362.70.8<10,00039<10,0003,700----290-407,3008.3----1
3.9-41<10,00D5.0----3.7-425,3000.137.3<10,0001.61.30.340.0436,0000.216S-3.4
1.01.4220447,7000.2----0.745--_-_-_-46<10,0000.25----0.6-47<10.000<0.146.9<
10,0001.8
1.60.48<0.183.148370200----42.5-49<10,000<10,000----<10,000-50<l0,0000.4---
-3.051<10,000c0.13,500-13.D9.00.3
<0.19,00052<10,000115----19S-533,S004.4----13.5-546,00012.8----33.0-55<10,0
002.7----4.2-   3 0 J U l 2003 WO 00I46221 -566 rcT~usoo~o3061 From the
foregoing, it will be observed that numerous modifications and variations
can be effected without departing from the true splrlt and scope of the
novel concepts of the present invention. 5 It is to be understood that no
limitation with respect to the specific example presented is intended or
should be inferred. The disclosure is intended tQ cover by the appended
claims a11 such modifications as fall within the scope of the claims. 10
3 0 JUL 2003 567 1. A compound or a pharmaceutically-acceptable salt
thereof, wherein: the compound corresponds in structure to formula II: O ~O
R3a wN~ 



R~ R2 R3n II as to R' and R2: Rl and R2, together with the carbon to which
they are bonded, form heterocyclo or cycloalkyl, wherein: the heterocyclo
or cycloalkyl optionally is substituted with up to three independently
selected R" substituents, or Rl and R2 are independently selected from the
group consisting of hydrido, alkyl, alkyloxyalkyl, alkylthioalkyl, alkenyl,
alkynyl, aryl, arylalkyl, arylalkyloxyalkyl, aryloxyalkyl, arylthioalkyl,
arylalkylthioalkyl, cycloalkyl, bicycloalkyl, cycloalkenyl,
cycloalkylalkyl, bicycloalkylalkyl, cycloalkyloxyalkyl,
cycloalkylalkyloxyalkyl, bicycloalkyloxyalkyl, cycloalkylthioalkyl,
bicycloalkylthioalkyl, cycloalkylalkylthioalkyl,
bicycloalkylalkylthioalkyl, heterocyclo, heterocycloalkyl, heteroaryl,
biarylalkyl, arylalkenyl, arylalkynyl, heterocycloalkylthio,
heterocycloalkyloxyalkyl, heteroarylalkenyl, and heteroarylalkyloxyalkyl,
wherein: any such substituent other than hydrido optionally is substituted
with up to three independently selected R" substituents; and only one of Rl
and R2 may be hydrido; each R" is independently selected from the group
consisting of aryl, heteroaryl, heterocycio, arylcarbonyl, alkylcarbonyl,
heteroarylcarbonyl, halogen, cyano, aldehydo, hydroxy, R~Rd-amino,
R~Rd-aminoalkyl, nitro, nitroso, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, alkoxy, aryloxy, heteroaryloxy, alkenyloxy, alkynyloxy,
alkoxyaryl, alkoxyheteroaryl, alkoxyalkyl, R~-oxyalkyl, alkoxyalkyl,
alkylenedioxy, aryloxyalkyl, perfluoroalkyl, trifluoroalkyl, alkylthio,
arylthio, alkyloxycarbonyl, alkyloxycarbonyloxy, aryloxycarbonyl,
arylalkyloxycarbonyl, alkyloxycarbonyl-R-amino,
arylalkyloxycarbonyl-Ramino, aryloxycarbonyloxy, carboxy,
R~Ra-aminocarbonyloxy, R~Rd-aminocarbonyl,   3 0 JUL 2003 568
R~Rd-aminoalkylcarbonyl, hydroxy-R-aminocarbonyl, R~Rd-aminosulfonyl,
arylsulfonyl(R)amino, RRa-aminoalkoxy, R~Rd-aminocarbonyl(R~)amino,
trifluoromethylsulfonyl(R)amino, heteroarylsulfonyl-(R)amino,
alkylsulfonyl, arylsulfonyl(R)amino, arylsulfonyl(R)aminocarbonyl,
alkylsulfonyl(R)amino, arylcarbonyl(R~)aminosulfonyl, and alkylsulfonyl
(R)aminocarbonyl; each R and Rd is independently selected from the group
consisting of hydrido, alkylcarbonyl, arylalkyl, arylcarbonyl,
bisalkoxyalkyl, alkyl, haloalkyl, perfluoroalkyl, trifluoromethylalkyl,
perfluoroalkoxyalkyl, alkoxyalkyl, cycloalkyl, heterocycloalkyl,
heterocycloalkylcarbonyl, aryl, heterocyclo, heteroaryl, cycloalkylalkyl,
aryloxyalkyl, heteroaryloxyalkyl, heteroarylalkoxyalkyl,
heteroarylthioalkyl, arylsulfonyl, alkylsulfonyl, heteroarylsulfonyl,
carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, alkyliminocarbonyl,
aryliminocarbonyl, heterocycloiminocarbonyl, arylthioalkyl, alkylthioalkyl,
arylthioalkenyl, alkylthioalkenyl, heteroarylalkyl, haloalkylcarbonyl,
hydroxyalkylcarbonyl, thioalkylcarbonyl, alkenyl, alkynyl, alkoxyalkyl,
alkoxycarbonyl, aryloxycarbonyl, aminoalkylcarbonyl, hydroxyalkyl,
aminoalkyl, aminoalkylsulfonyl, and aminosulfonyl, wherein: any amino
nitrogen of R~ or Rd optionally is substituted with up to two independently
selected RY substituents, or any amino nitrogen of R~ or Ra optionally is
substituted with two substituents such that the two substituents, together
with the amino nitrogen, form: a saturated or partially unsaturated
heterocyclo optionally substituted with up to three independently selected
Rw substituents, or a heteroaryl optionally substituted with up to three
independently selected R~ substituents; each Ry is independently selected
from the group consisting of arylalkyl, aryl, heteroaryl, heterocyclo,
alkyl, alkynyl, alkenyl, alkoxyalkyl, aminoalkyl, alkyloxycarbonyl,
arylalkyloxycarbonyl, carboxyalkyl, haloalkyl, alkylcarbonyl, arylcarbonyl,
aminoalkylcarbonyl, haloalkylcarbonyl, and hydroxyalkyl, wherein: any such
group is optionally substituted by up to two independently selected R
substituents; each R'' is independently selected from the group consisting
of aryl, heteroaryl, heterocyclo, arylcarbonyl, alkylcarbonyl,
heteroarylcarbonyl, halogen, cyano, aldehydo, hydroxy, amino, alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkoxy, aryloxy,   3 0 JUL ?003
569 heteroaryloxy, alkenyloxy, alkynyloxy, alkoxyaryl, alkoxyheteroaryl,
RyRZ-amino, alkoxyalkyl, alkylenedioxy, aryloxyalkyl, perfluoroalkyl,
trifluoroalkyl, alkylthio, arylthio, alkyloxycarbonyl, alkyloxycarbonyloxy,
aryloxycarbonyl, arylalkyloxycarbonyl, arylalkyloxycarbonylamino,
aryloxycarbonyloxy, carboxy, R''RZ-aminocarbonyloxy, RYRZ-aminocarbonyl,
RyRz-aminoalkylcarbonyl, hydroxyaminocarbonyl, RYRZ-aminosulfonyl,
RyRZ-aminocarbonyl(Ry)amino, trifluoromethylsulfonyl(Ry)amino,
heteroarylsulfonyl(Ry)amino, arylsulfonyl(Ry)amino,
arylsulfonyl(Ry)aminocarbonyl, alkylsulfonyl(RY)amino,
arylcarbonyl(Ry)aminosulfonyl, and alkylsulfonyl(RY)aminocarbonyl; 



each RW is independently selected from the group consisting of hydrido,
aryl, heteroaryl, heterocyclo, arylcarbonyl, alkylcarbonyl,
heteroarylcarbonyl, halogen, cyano, aldehydo, hydroxy, amino, alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkoxy, aryloxy, heteroaryloxy,
alkenyloxy, alkynyloxy, alkoxyaryl, alkoxyheteroaryl, RYRZ-amino,
alkoxyalkyl, alkylenedioxy, aryloxyalkyl, perfluoroalkyl, trifluoroalkyl,
alkylthio, arylthio, alkyloxycarbonyl, alkyloxycarbonyloxy,
aryloxycarbonyl, arylalkyloxycarbonyl, arylalkyloxycarbonylamino,
aryloxycarbonyloxy, carboxy, RyRz-aminocarbonyloxy, RYRZ-aminocarbonyl,
RYRZ-aminoalkylcarbonyl, hydroxyaminocarbonyl, RyRZ-aminosulfonyl,
RYRZ-aminocarbonyl(RY) amino, trifluoromethylsulfonyl(RY)amino,
heteroarylsulfonyl(RY)amino, arylsulfonyl(Ry)amino,
arylsulfonyl(RY)aminocarbonyl, alkylsulfonyl(RY)amino,
arylcarbonyl(Ry)aminosulfonyl, and alkylsulfonyl(Ry)aminocarbonyl; each RZ
is independently selected from the group consisting of arylalkyl, aryl,
heteroaryl, heterocyclo, alkyl, alkynyl, alkenyl, alkoxyalkyl, aminoalkyl,
alkyloxycarbonyl, arylalkyloxycarbonyl, carboxyalkyl, haloalkyl,
alkylcarbonyl, arylcarbonyl, aminoalkylcarbonyl, haloalkylcarbonyl, and
hydroxyalkyl, wherein: each such group optionally is substituted by up to
two independently selected R substituents; each R is independently selected
from the group consisting of arylalkyl, aryl, heteroaryl, heterocyclo,
alkyl, alkynyl, alkenyl, alkoxyalkyl, aminoalkyl, alkyloxycarbonyl,
arylalkyloxycarbonyl, carboxyalkyl, haloalkyl, alkylcarbonyl, aryIcarbonyl,
aminoalkylcarbonyl, haloalkylcarbonyl, and hydroxyalkyl, wherein: the
aminoalkyl and aminoalkylcarbonyl ar a optionally substituted with up to
two substituents independently selected from the group consisting of alkyl,
alkenyl, aryl, aiylalkyl, heteroaryl, heteroarylalkyl, aryloxycarbonyl, and
alkyloxycarbonyl;   3 0 JUL 2003 s~o as to R3a and R3b: R3a and R3b are
independently selected from the group consisting of hydrido, alkyl,
alkenyl, alkynyl, aryl, heterocyclo, heteroaryl, cycloalkyl, and
alkoxyalkyl, wherein: any such substituent other than hydrido optionally is
substituted by -AREIYI, or R3a and R36, together with the nitrogen to which
they are bonded, form -GARE2Y2; each A is independently selected from the
group consisting of: ( 1
)-O-,(2)-S-,(3)-N(R`)-,(4)-CO-N(R`),(5)-N(R`)-CO-,(6)-CO-O-,(7)-O-CO-,(8)-O
-CO-O-,(9)-HC=CH-,(10)-NH-CO-NH-,( 11 )-C---C-,(
12)-NH-CO-O-,(13)-O-CO-NH-,(
14)-N=N-,(15)-NH-NH-,(16)-CS-N(R`)-,(17)-N(R`)-CS-,(18)_CH2_~
(19)-O-L(CHz)~-sl-~(2~)-L(CHz)~-s]O-~(21 )-S-CHz-,(22)-CHz-S-, and(23)a
bond;   3 0 JUL ?003 s~~ each R is independently selected from the group
consisting of alkyl, alkoxyalkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroaralkyl, cycloalkylalkyl,
cycloalkoxyalkyl, heterocycloalkoxyalkyl, aryloxyalkyl, heteroaryloxyalkyl,
arylthioalkyl, heteroarylthioalkyl, cycloalkylthioalkyl, and
heterocycIoalkylthioalkyl, wherein: the aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl optionally is substituted with up to two substituents
independently selected from the group consisting of halo, perfluoroalkyl,
perfluoroalkoxy, perfluoroalkylthio, trifluoromethylalkyl, amino,
alkoxycarbonylalkyl, C~-C2-alkylene-dioxy, hydroxycarbonylalkyl,
hydroxycarbonylalkylamino, nitro, hydroxy, hydroxyalkyl,
alkylcarbonylamino, and alkoxycarbonyl; each E1 is independently selected
from the group consisting of: (1) -CO(RW)-, (2) - (R`")CO-, (3) -CON(Re)-,
(4) -(Re)NCO-, 



(5)-CO-,(6)-S02-RW-,(7)-RW-S02-,(8)-SO2-, (9)-NH-S02-,(10)-S02-NH-,
and(11)a bond; each Y' is independently selected from the group consisting
of hydrido, alkyl, alkoxy, haloalkyl, aryl, arylalkyl, cycloalkyl,
heteroaryl, hydroxy, nitrite, nitro, aryloxy, arylalkoxy, heteroaryloxy,
heteroarylalkyl, Roxyalkyl, perfluoroalkoxy, perfluoroalkylthio,
trifluoromethylalkyl, alkenyl, heterocycloalkyl, trifluoromethyl,
alkoxycarbonyl, and aminoalkyl, wherein: the aryl, heteroaryl, or
heterocycloalkyl is optionally substituted with up to two substituents
independently selected from the group consisting of alkylcarbonyl, halo,
nitro, arylalkyl, aryl, alkoxy, and amino, wherein: the amino nitrogen
optionally is substituted with up to two substituents independently
selected from tlxe group consisting of alkyl and arylalkyl;   3 0 JUl 2003
572 each Re is independently selected from the group consisting of hydrido,
alkyl, alkenyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
aryloxycarbonyl, alkyloxycarbonyl, RRdamino carbonyl, R~Rdaminosulfonyl,
R~Raaminoalkylcarbonyl, and RRaaminoalkysulfonyl; G is piperidinyl or
piperazinyl; E2 is selected from the group consisting of: ( 1 ) -CO(RW)-,
(2) -(RW)CO-, (3) -CONH-, (4) -HNCO-,
(5)-CO-,(6)-S02-R"'-,(7)-RW_SOz_~(8)-S02-, (9)-NH-S02-,( 10)-S 02-NH-, and(
11 )a bond; Y2 is selected from the group consisting of hydrido, alkyl,
alkoxy, haloalkyl, aryl, arylalkyl, cycloalkyl, heteroaryl, hydroxy,
aryloxy, arylalkoxy, heteroaryloxy, heteroarylalkyl, perfluoroalkoxy,
perfluoroalkylthio, trifluoromethylalkyl, alkenyl, heterocycloalkyl,
trifluoromethyl, alkoxycarbonyl, and aminoalkyl, wherein: the aryl,
heteroaryl, or heterocycloalkyl is optionally substituted with up to two
substituents independently selected from the group consisting of
alkylaminocarbonyl, halo, nitro, arylalkyl, aryl, alkoxy, and amino,
wherein: the amino nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of alkyl and
arylalkyl; R2 is selected from the group consisting of -O-R2', -NH-O-R22,
and -NH-O-R'4; 



R2' is selected from the group consisting of hydrido, C~-C6-alkyl, aryl,
aryl-C1-C6-alkyl, and pharmaceutically-acceptable cation; R22 is a
selectively removable protecting group; R'4 is selected from the group
consisting of hydrido, pharmaceutically-acceptable cation, and C(W)R'S; W
is selected from the group consisting of O and S; and   3 0 JUL Z003 573
R'S is selected from the group consisting of C~-C6-alkyl, aryl,
C,-C6-alkoxy, heteroaryl-C,-C6-alkyl, C3-Ca-cycloalkyl-C~-C6-alkyl,
aryloxy, aryl-C,-C6-alkoxy, aryl-C1-C6-alkyl, heteroaryl, and
amino-C~-C6-alkyl, wherein: the amino-C~-C6-alkyl nitrogen optionally is
substituted with up to two substituents independently selected from the
group consisting of C~-C6-alkyl, aryl, aryl-C~-C6-alkyl,
C3-Cg-cycloalkyl-C~-C6-alkyl, aryl-C ~ -C6-alkoxycarbonyl, C ~
-C6-alkoxycarbonyl, and C I -C6-alkylcarbonyl, the amino-C,-C6-alkyl
nitrogen optionally is substituted with two substituents such that the two
substituents, together with the nitrogen, form a 5- to 8-membered
heterocyclo or heteroaryl. 2. A compound or salt according to claim 1,
wherein the compound corresponds in structure to formula I: o HO~ ~`S o
~R3a H R R2 N R36 3. A compound or salt according to claim 1, wherein the
compound corresponds in structure to formula III: O O` ~O RZ~ S~GAREZYz R~
RZ III 



4. A compound or salt according to claim l, wherein the compound
corresponds in structure to formula IV: O ~s~~ R2~ ~N R~ R2 AREzY IV A
compound or salt according to claim 1, wherein the compound corresponds in
3 0 JUL 2003 574 structure to formula V: o ~s~~ RZ~ ~N AREZY O V 6. A
compound or salt according to claim 1, wherein: the compound corresponds in
structure to formula VI: o ~s~~ R2~ ~N 1 2 / ~ EZY2 R A VI ; and A is
selected from the group consisting of -CHZ-, -O-CHz-, -CH2-O-, -S-CHZ-, and
-CH2-S-. 7. A compound or salt according to claim 1, wherein: the compound
corresponds in structure to formula VII: O ~s~~ R2o ~N EzY2 A O VII and A
is selected from the group consisting of -CHZ-, -O-CH2-, -CHz-O-, -S-CHz-,
and 



-CHZ-S-.   3 0 JUL 2D03 s~s 8. A compound or a pharmaceutically-acceptable
salt thereof, wherein: the compound corresponds in structure to formula
VIII: ~CH2)n Z\ Y 1 ~CH2)m ~CH2)p R3a R2o / \S~2~N\ R3b VIII m is zero, 1,
or 2; n is zero, 1, or 2; p is zero, 1, or 2; the sum of m + n + p = 1, 2,
3, or 4; as to X, Y, and Z: (a) one of X, Y, and Z is selected from the
group consisting of C(O), NR6, O, S, S(O), S(O)2, and NS(O)2R7, and the
remaining two of X, Y, and Z are CRgR9 and CRlR11, or (b) X and Z, or Z and
Y together constitute a moiety that is selected from the group consisting
of NR6C(O), NR6S(O), NR6S(O) 2, NR6S, NR60, SS, NR6NR6, and OC(O), with the
remaining one of X and Y being CR8R9, or (c) n is zero and X, Y, and Z
together constitute a moiety selected from the group consisting of: 0 6 ~
6' R ~N N/R R6 O N O R12 R6 N~N/ O 6 6' R ~N/S~N,R R12 R12' R6 ~ Re. \~ ~i
R12 R12' ~ R6 O~N~ 



6 ~ ~0 6. R ~N/S~N/R R12 R6 ~ ~N~N R12 R12' R6 ~ \N- '0   3 0 JUL 2003 576
0 O O R6 R6 R6 O~N~ \N"O S~N~ , , , O Rt2 Rt2~ Rt ~~ tz~ Rw ~ RW ~ ~R6 , ,
' Rt2 Rtz~ Rt3 Rt3 Rt3 Rt3 \N/ \N/ R6\N~N Ni _N , and ~ ~ , wherein wavy
lines are bonds to the atoms of the depicted ring; each R6 is independently
selected from the group consisting of hydrido, Ct-C6-alkylcarbonyl,
C6-aryl-Ct-C6-alkyl, arylcarbonyl,
bis(Ct-C6-alkoxy-Ct-C6-alkyl)-Ct-C6alkyl, C1-C6-alkyl, C~-C6-haloalkyl,
C1-C6-perfluoroalkyl, Ct-C6-trifluoromethylalkyl, C ~ -C6-perfluoroalkoxy-C
t -C6-alkyl, C t -C6-alkoxy-C ~ -C6-alkyl, C3-C6-cycloalkyl,
C3-C8-heterocycloalkyl, C3-C8-heterocycloalkylcarbonyl, phenyl, 5- to
6-membered heterocyclo, 5- to 6-membered heteroaryl,
C3-C8-cycloalkyl-C~-C6-alkyl, phenoxy-C~-C6-alkyl, heteroaryloxy-C t
-C6-alkyl, heteroaryl-C ~ -C~-alkoxy-C ~ -C6-alkyl, heteroarylthio-C ~
-C6-alkyl, phenylsulfonyl, C,-C6-alkylsulfonyl, 5- to 6-membered
heteroarylsulfonyl, carboxy-Ct-C6-alkyl, C t -C4-alkoxycarbonyl-C t
-C6-alkyl, aminocarbonyl, C t -C6-alkyliminocarbonyl, phenyliminocarbonyl,
5- to 6-membered heterocycloiminocarbonyl, phenylthio-Ct-C6-alkyl,
C~-C6-alkylthio-C1-C6-alkyl, phenylthio-C3-C6-alkenyl,
C~-C4-alkylthio-C3-C6-alkenyl, 5- to 6membered heteroaryl-C ~-C6-alkyl,
halo-C ~ -C6-alkylcarbonyl, hydroxy-C t-C6-alkylcarbonyl,
thiol-Ct-C6-alkylcarbonyl, C3-C6-alkenyl, C3-C6-alkynyl,
Ct-CS-alkoxycarbonyl, ar yloxycarbonyl, NR8R9-C t-CS-alkylcarbonyl,
hydroxy-C t -CS-alkyl, aminocarbonyl, hydroxyaminocarbonyl, aminosulfonyl,
amino-Ct-C6-alkylsulfonyl, and amino-Ct-C6-alkyl, wherein: the
aminocarbonyl, hydroxyaminocarbonyl, aminosulfonyl,
amino-Ct-C6-alkylsulfonyl, and amino-Ct-C6-alkyl nitrogen optionally is
substituted with up to two substituents independently selected from the
group consisting of Ct-C6-alkyl, aryl-Ct-C6-alkyl, C3-C8-cycloalkyl, and
Ct-C6-alkylcarbonyl; R6' is selected from the group consisting of hydrido,
Ct-C6-alkylcarbonyl,   3 0 JUL 2003 



577 C6-aryl-C~-C6-alkyl, arylcarbonyl,
bis(C~-C6-alkoxy-C~-C6-alkyl)-C,-C6-alkyl, C,-C6-alkyl, C ~ -C6-haloalkyl,
C ~ -C6-perfluoro alkyl, C ~ -C6-trifluoromethylalkyl, C ~
-C6-perfluoroalkoxyC~-C6-alkyl, Cl-C6-alkoxy-C~-C6-alkyl, C3-C6-cycloalkyl,
C3-C8-heterocycloalkyl, C3-Cg-heterocycloalkylcarbonyl, phenyl, 5- to
6-membered heterocyclo, 5- to 6-membered heteroaryl,
C3-Cg-cycloalkyl-C~-C6-alkyl, phenoxy-C1-C6-alkyl,
heteroaryloxy-C~-C6-alkyl, heteroaryl-C~-C6-alkoxy-C,-C6-alkyl,
heteroarylthio-C~-C6-alkyl, phenylsulfonyl, C~-C6-alkylsulfonyl, 5- to
6-membered heteroarylsulfonyl, carboxy-C~-C6-alkyl,
C~-C4-alkoxycarbonyl-C~-C6-alkyl, aminocarbonyl, C1-C6-alkyliminocarbonyl,
phenyliminocarbonyl, 5- to 6-membered heterocycloiminocarbonyl,
phenylthio-C~-C6-alkyl, C~-C6-alkylthio-C,-C6-alkyl,
phenylthio-C3-C6-alkenyl, C~-C4-alkylthio-C3-C6-alkenyl, 5- to 6membered
heteroaryl-C~-C6-alkyl, halo-C1-C6-alkylcarbonyl,
hydroxy-C1-C6-alkylcarbonyl, thiol-C1-C6-alkylcarbonyl, C3-C6-alkenyl,
C3-C6-alkynyl, C~-CS-alkoxycarbonyl, aryloxycarbonyl,
NRgR9-C,-CS-alkylcarbonyl, hydroxy-C,-CS-alkyl, aminocarbonyl,
hydroxyaminocarbonyl, aminosulfonyl, amino-Ci-C6-alkylsulfonyl, and
amino-C~-C6-alkyl, wherein: the aminocarbonyl, hydroxyaminocarbonyl,
aminosulfonyl, amino-C,-C6-alkylsulfonyl, and amino-C,-C6-alkyl nitrogen
optionally is substituted with up to two substituents independently
selected from the group consisting of C~-C6-alkyl, aryl-C~-C6-alkyl,
C3-C8-cycloalkyl, and C~-C6-alkylcarbonyl; R' is selected from the group
consisting of arylalkyl, aryl, heteroaryl, heterocyclo, C1-C6-alkyl,
C3-C6-alkynyl, C3-C6-alkenyl, C1-C6-carboxyalkyl, and C,-C6-hydroxyalkyl;
as to R8: each Rg is independently selected from the group consisting of
hydrido, hydroxy, C ~ -C~-alkyl, aryl, aryl-C, -C6-alkyl, heteroaryl,
heteroaryl-C, -C6-alkyl, CZ-C6-alkynyl, Cz-C6-alkenyl, thiol-C1-C6-alkyl,
C,-C6-alkylthio-C,-C6-alkyl cycloalkyl, cycloalkyl C ~ -C6-alkyl,
heterocycloalkyl-C ~ -C6-alkyl, C ~ -C6-alkoxy-C ~ -C6-alkyl,
arylalkoxyC~-C6-alkyl, C~-C6-alkoxy-C~-C6-alkoxy-C1-C6-alkyl,
hydroxy-C~-C6-alkyl, hydroxycarbonyl-C~-C6-alkyl,
hydroxycarbonylaryl-C~-C6-alkyl, aminocarbonylC,-C6-alkyl,
aryloxy-C~-C6-alkyl, heteroaryloxy-C1-C6-alkyl, arylthio-C~-C6-alkyl,
heteroarylthio-C~-C6-alkyl, a sulfoxide of any said thio substituents, a
sulfone of any said thio substituents, perfluoro-C,-C6-alkyl,
trifluoromethyl-C~-C6-alkyl, halo-C~-C6-alkyl,
alkoxycarbonylamino-C,-C6-alkyl, and amino-C,-C6-alkyl, wherein:   3 0 JUL
2003 578 the amino-C~-C6-alkyl nitrogen optionally is substituted with up
to two substituents independently selected from the group consisting of
C~-C6-alkyl, aryl-C,-C6-alkyl, cycloalkyl, and C,-C6-alkylcarbonyl, or R8
and R9, together with the carbon to which they are bonded, form a carbonyl
group, or R8 and R9, or R8 and R' , together with the atoms) to which they
are bonded, form a 5- to 8-membered carbocyclic ring or a 5- to 8-membered
heterocyclic ring containing one or two heteroatoms that are independently
selected from the group consisting of nitrogen, oxygen, and sulfur; as to
R9: each R9 is independently selected from the group consisting of hydrido,
hydroxy, C~-C6-alkyl, aryl, aryl-C~-C6-alkyl, heteroaryl,
heteroaryl-C~-C6-alkyl, CZ-C6-alkynyl, C2-C6-alkenyl, thiol-C r -C6-alkyl,
C ~ -C6-alkylthio-C ~ -C6-alkyl cycloalkyl, cycloalkylC~-C6-alkyl,
heterocycloalkyl-C~-C6-alkyl, C~-C6-alkoxy-C~-C6-alkyl,
arylalkoxy-C~-C6alkyl, C,-C6-alkoxy-C~-C6-alkoxy-Ci-C6-alkyl,
hydroxy-C1-C6-alkyl, hydroxycarbonylC~-C6-alkyl,
hydroxycarbonylaryl-C~-C6-alkyl, aminocarbonyl-C~-C6-alkyl,
aryloxyC~-C6-alkyl, heteroaryloxy-C~-C6-alkyl, arylthio-C~-C6-alkyl,
heteroarylthio-C1-C6-alkyl, a sulfoxide of any said thio substituents, a
sulfone of any said thio substituents, perfluoro-C~-C6-alkyl,
trifluoromethyl-C~-C6-alkyl, halo-C~-C6-alkyl,
alkoxycarbonylamino-C,-C6-alkyl, and amino-C~-C6-alkyl, wherein: the
amino-C~-C6-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of
C~-C6-alkyl, aryl-C~-C6-alkyl, cycloalkyl, and C,-C6-alkylcarbonyl, or R9
and R8, together with the carbon to which they are bonded, form: a carbonyl
group, or a 5- to 8-membered carbocyclic ring or a 5- to 8-membered
heterocyclic ring containing one or two heteroatoms that are independently
selected from the group consisting of nitrogen, oxygen, and sulfur; as to
Rlo: R' is selected from the group consisting of hydrido, hydroxy,
C~-C6-alkyl, aryl, aryl-C~-C6-alkyl, heteroaryl, heteroaryl-C~-C6-alkyl,
C2-C6-alkynyl, CZ-C6-alkenyl, thiol-C1-C6-alkyl,
C~-C6-alkylthio-C~-C6-alkyl cycloalkyl, cycloalkyl-C,-C6-alkyl,   3 0 JUL
ZQQ3 579 heterocycloalkyl-C,-C6-alkyl, C~-C6-alkoxy-C~-C6-alkyl,
axylalkoxy-C~-C6-alkyl, C~-C6-alkoxy-C1-C6-alkoxy-C~-C6-alkyl,
hydroxy-C~-C6-alkyl, hydroxycarbonylC~-C6-alkyl,
hydroxycarbonylaryl-Ci-C6-alkyl, aminocarbonyl-C~-C6-alkyl,
aryloxyC1-C6-alkyl, heteroaryloxy-C,-C6-alkyl, arylthio-C~-C6-alkyl,
heteroarylthio-C,-C6-alkyl, a sulfoxide of any said thio substituents, a
sulfone of any said thio substituents, perfluoro-C~-C6-alkyl,
trifluoromethyl-C1-C6-alkyl, halo-C1-C6-alkyl,
alkoxycarbonylamino-C1-C6-alkyl, and amino-C,-C6-alkyl, wherein: the
amino-C,-C6-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of C ~
-C6-alkyl, aryl-C~-C6-alkyl, cycloalkyl, and C~-C6-alkylcarbonyl, or R1 and
R' ~, together with the carbon to which they are bonded, form a carbonyl
group, or 



R'  and R' 1, or R'  and R8, together with the atoms) to whi ch they are
bonded, form a 5- to 8-membered carbocyclic ring or a S- to 8-membered
heterocyclic ring containing one or two heteroatoms that are independently
selected from the group consisting of nitrogen, oxygen, and sulfur; as to
Rl ~ R' I is selected from the group consisting of hydrido, hydroxy,
C~-C6-alkyl, aryl, aryl-Ci-C6-alkyl, heteroaryl, heteroaryl-C~-C6-alkyl,
C2-C6-alkynyl, CZ-C6-alkenyl, thiol-C~-C6-alkyl,
C,-C6-alkylthio-C~-C6-alkyl cycloalkyl, cycloalkyl-C,-C6-alkyl,
heterocycloalkyl-C ~ -C6-alkyl, C ~ -C6-alkoxy-C ~ -C6-alkyl, arylalkoxy-C
~ -C6-alkyl, C~-C6-alkoxy-C~-C6-alkoxy-C,-C6-alkyl, hydroxy-C~-C6-alkyl,
hydroxycarbonylC~-C6-alkyl, hydroxycarbonylaryl-C~-C6-alkyl,
aminocarbonyl-C~-C6-alkyl, aryloxyC~-C6-alkyl, heteroaryloxy-C1-C6-alkyl,
arylthio-C,-C6-alkyl, heteroarylthio-C1-C6-alkyl, a sulfoxide of any said
thio substituents, a sulfone of any said thio substituents,
perfluoro-C~-C6-alkyl, trifluoromethyl-C~-C6-alkyl, halo-C1-C6-alkyl,
alkoxycarbonylamino-C~-C6-alkyl, and amino-C,-C6-alkyl, wherein: the
amino-C~-C6-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of
C~-C6-alkyl, aryl-C~-C6-alkyl, cycloalkyl, and C,-C6-alkylcarbonyl, or R"
and R', together with the carbon to which they are bonded, form: a carbonyl
group, or   3 0 JUL 2003 sso a 5- to 8-membered carbocyclic ring or a s- to
8-membered heterocyclic ring containing one or two heteroatoms that are
independently selected from the group consisting of nitrogen, oxygen, and
sulfur; only one of R8 and R9 or R' and Rl ~ may be hydroxy; R'2 and R'2'
are independently selected from the group consisting of hydrido,
C~-C6-alkyl, aryl, aryl-C~-C6-alkyl, heteroaryl, heteroarylalkyl,
CZ-C6-alkynyl, C2-C6-alkenyl, thiol-C~-C6-alkyl, cycloalkyl,
cycloalkyl-C~-C6-alkyl, heterocycloalkyl-C~-C6-alkyl,
C~-C6-alkoxy-C1-C6-alkyl, aryloxy-C~-C6-alkyl, amino-C~-C6-alkyl,
C~-C6-alkoxy-C,-C6alkoxy-C1-C6-alkyl, hydroxy-C~-C6-alkyl,
hydroxycarbonyl-C~-C6-alkyl, hydroxycarbonylarylC~-C6-alkyl,
aminocarbonyl-C1-C6-alkyl, aryloxy-C1-C6-alkyl, heteroaryloxy-C~-C6-alkyl,
C~-C6-alkylthio-C~-C6-alkyl, arylthio-C~-C6-alkyl,
heteroarylthio-C~-C6-alkyl, a sulfoxide of any said thio substituents, a
sulfone of any said thio substituents, perfluoro-C 1-C6-alkyl,
trifluoromethyl-C1-C6-alkyl, halo-C1-C6-alkyl,
alkoxycarbonylamino-C~-C6-alkyl, and amino-C~-C6-alkyl, wherein: the
amino-C,-C6-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of
C~-C6-alkyl, aryl-C,-C6-alkyl, cycloalkyl, and C~-C6-alkylcarbonyl; each
R13 is independently selected from the group consisting of hydrido, benzyl,
phenyl, C~-C6-alkyl, C2-C6-alkynyl, CZ-C6-alkenyl, and C2-C6-hydroxyalkyl;
as to R3a and R36: R3a and R36 are independently selected from the group
consisting of hydrido, alkyl, alkenyl, alkynyl, aryl, heterocyclo,
heteroaryl, cycloalkyl, and alkoxyalkyl, wherein: any such substituent
other than hydrido optionally is substituted by -ARE~Y~, or R38 and R36,
together with the nitrogen to which they are bonded, form -GAREZY2; 



each A is independently selected from the group consisting of:
(1)-O-,(2)-S-,(4)-CO-N(Re),   3 0 JUL 2003 say (5) -N(Re)-CO-, (6) -CO-O-,
(7) -O-CO-, (8) -O-CO-O-, (9) -HC=CH-, (10) -NH-CO-NH-, ( 11 ) -C--__C-,
(12) -NH-CO-O-, (13) -O-CO-NH-, ( 14) -N=N-, (15) -NH-NH-, (16) -CS-N(Re)-,
(17) -N(Re)-CS-, (18) _CHZ_~ (19) -O-[(CHZ)~-s)(20) -[(CHZ),_g]O-, (21 )
-S-CH2-, (22) -CHz-S-, and (23) a bond; each R is independently selected
from the group consisting of alkyl, alkoxyalkyl, aryl, heteroaryl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl,
cycloalkyloxyalkyl, heterocycloalkoxyalkyl, aryloxyalkyl,
heteroaryloxyalkyl, arylthioalkyl, heteroarylthioalkyl,
cycloalkylthioalkyl, and heterocycloalkylthioalkyl, wherein: the
heteroaryl, aryl, cycloalkyl, or heterocycloalkyl optionally is substituted
with up to two substituents independently selected from the group
consisting of halo, perfluoroalkyl, perfluoroalkoxy, perfluoroalkylthio,
trifluoromethylalkyl, amino, alkoxycarbonylalkyl, C,-C2-alkylene-dioxy,
hydroxycarbonylalkyl, hydroxycarbonylalkylamino, nitro, hydroxy,
hydroxyalkyl, alkylcarbonylamino, and alkoxycarbonyl; each E' is
independently selected from the group consisting of: (1) -CO(RW)-, (2)
-(R"')CO-,   3 0 JUL 2003 582 (3) -CON(Re)-, (4) -(Re)NCO-, (5) -CO-, (6)
-SOz-R"'-, (7) _RW_S02_~ (8) -S02-, (9) -NH-S02-, (10) -SOZ-NH-, and ( 11 )
a bond; ' each Y' is independently selected from the group consisting of
hydrido, alkyl, alkoxy, haloalkyl, aryl, arylalkyl, cycloalkyl, heteroaryl,
hydroxy, nitrile, nitro, aryloxy, arylalkoxy, heteroaryloxy,
heteroarylalkyl, R~oxyalkyl, perfluoroalkoxy, perfluoroalkylthio,
trifluoromethylalkyl, alkenyl, heterocycloalkyl, trifluoromethyl,
alkoxycarbonyl, and aminoalkyl, wherein: the aryl, heteroaryl, or
heterocycloalkyl is optionally substituted with up to two substituents
independently selected from the group consisting of alkylcarbonyl, halo,
nitro, arylalkyl, aryl, alkoxy, and amino, wherein: the amino nitrogen
optionally is substituted with up to two substituents independently
selected from the group consisting of alkyl and arylalkyl; each Re is
independently selected from the group consisting of hydrido, alkyl,
alkenyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxycarbonyl,
alkyloxycarbonyl, R~Rdamino carbonyl, RRdaminosulfonyl,
R~Rdaminoalkylcarbonyl, and R~Rdaminoalkysulfonyl; G is piperidinyl or
piperazinyl; EZ is selected from the group consisting of: ( 1 ) -CO(RW)-,
(2) -(RW)CO-, (3) -CONH-, (4) -HNCO-, (5) -CO-, (6) -SOz-RW-, (7) -RW-SOZ-,
(g) -soz-,  



3 0 JUL 2003 583 (9) -NH-S02-, (10) -S02-NH-, and ( 11 ) a bond; Y2 is
selected from the group consisting of hydrido, alkyl, alkoxy, haloalkyl,
aryl, arylalkyl, cycloalkyl, heteroaryl, hydroxy, aryloxy, arylalkoxy,
heteroaryloxy, heteroarylalkyl, perfluoroalkoxy, perfluoroalkylthio,
trifluoromethylalkyl, alkenyl, heterocycloalkyl, trifluoromethyl,
alkoxycarbonyl, and aminoalkyl, wherein: the aryl, heteroaryl, or
heterocycloalkyl is optionally substituted with up to two substituents
independently selected from the group consisting of alkylcarbonyl, halo,
nitro, arylalkyl, aryl, alkoxy, and amino, wherein: the amino nitrogen
optionally is substituted with up to two substituents independently
selected from the group consisting of alkyl and arylalkyl; each R and Rd is
independently selected from the group consisting of hydrido, alkylcarbonyl,
arylalkyl, arylcarbonyl, bisalkoxyalkyl, alkyl, haloalkyl, perfluoroalkyl,
trifluoromethylalkyl, perfluoroalkoxyalkyl, alkoxyalkyl, cycloalkyl,
heterocycloalkyl, heterocycloalkylcarbonyl, aryl, heterocyclo, heteroaryl,
cycloalkylalkyl, aryloxyalkyl, heteroaryloxyalkyl, heteroarylalkoxyalkyl,
heteroarylthioalkyl, arylsulfonyl, alkylsulfonyl, heteroarylsulfonyl,
carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, alkyliminocarbonyl,
aryliminocarbonyl, heterocycloiminocarbonyl, arylthioalkyl, alkylthioalkyl,
arylthioalkenyl, alkylthioalkenyl, heteroarylalkyl, haloalkylcarbonyl,
hydroxyalkylcarbonyl, thiolalkylcarbonyl, alkenyl, alkynyl, alkoxyalkyl,
alkoxycarbonyl, aryloxycarbonyl, aminoalkylcarbonyl, hydroxyalkyl,
aminoalkyl, aminoalkylsulfonyl, and aminosulfonyl, wherein: any amino
nitrogen of R or Rd optionally is substituted with up to two independently
selected Ry substituents, or any amino nitrogen of R~ or Rd optionally is
substituted with two substituents such that the two substituents, together
with the amino nitrogen, form: a saturated or partially unsaturated
heterocyclo optionally substituted with up to three independently selected
RW substituents, or a heteroaryl optionally substituted with up to three
independently selected R" substituents; each Ry is independently selected
from the group consisting of arylalkyl, aryl, heteroaryl, heterocyclo,
alkyl, alkynyl, alkenyl, alkoxyalkyl, aminoalkyl, alkyloxycarbonyl,   3 0
JUL 2003 584 arylalkyloxycarbonyl, carboxyalkyl, haloalkyl, alkylcarbonyl,
arylcarbonyl, aminoalkylcarbonyl, halo alkylcarbonyl, and hydroxyalkyl,
wherein: any such group is optionally substituted by up to two
independently selected R substituents; each R" is independently selected
from the group consisting of aryl, heteroaryl, heterocyclo, arylcarbonyl,
alkylcarbonyl, heteroarylcarbonyl, halogen, cyano, aldehydo, hydroxy,
amino, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkoxy, aryloxy,
heteroaryloxy, alkenyloxy, alkynyloxy, alkoxyaryl, alkoxyheteroaryl,
RyRZ-amino, alkoxyalkyl, alkylenedioxy, aryloxyalkyl, perfluoroalkyl,
trifluoroalkyl, alkylthio, arylthio, alkyloxycarbonyl, alkyloxycarbonyloxy,
aryloxycarbonyl, arylalkyloxycarbonyl, arylalkyloxycarbonylamino,
aryloxycarbonyloxy, carboxy, RYRZ-aminocarbonyloxy, RyRZ-aminocarbonyl,
RyRZ-aminoalkylcarbonyl, hydroxyaminocarbonyl, RyRZ-aminosulfonyl,
R''RZ-aminocarbonyl(RY) amino, trifluoromethylsulfonyl(R'')amino,
heteroarylsulfonyl(Ry)amino, arylsulfonyl(Ry)amino,
arylsulfonyl(Ry)aminocarbonyl, alkylsulfonyl(Ry)amino,
arylcarbonyl(Ry)aminosulfonyl, and alkylsulfonyl(Ry)aminocarbonyl; each RW
is independently selected from the group consisting of hydrido, aryl,
heteroaryl, heterocyclo, arylcarbonyl, alkylcarbonyl, hetero arylcarbonyl,
halogen, cyano, aldehydo, hydroxy, amino, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, alkoxy, aryloxy, heteroaryloxy, alkenyloxy,
alkynyloxy, alkoxyaryl, alkoxyheteroaryl, RYRZ-amino, alkoxyalkyl,
alkylenedioxy, aryloxyalkyl, perfluoroalkyl, trifluoroalkyl, alkylthio,
arylthio, alkyloxycarbonyl, alkyloxycarbonyloxy, aryloxycarbonyl,
arylalkyloxycarbonyl, arylalkyloxycarbonylamino, aryloxycarbonyloxy,
carboxy, R''RZ-aminocarbonyloxy, R''Rz-aminocarbonyl,
RyRZ-aminoalkylcarbonyl, hydroxyaminocarbonyl, RyRz-aminosulfonyl,
RyRZ-aminocarbonyl(RY) amino, trifluoromethylsulfonyl(RY)amino,
heteroarylsulfonyl-(Ry)amino, arylsulfonyl(Ry)amino,
arylsulfonyl(Ry)aminocarbonyl, alkylsulfonyl(R'')amino,
arylcarbonyl(Ry)aminosulfonyl, and alkylsulfonyl(Ry)aminocarbonyl; each RZ
is independently selected from the group consisting of arylalkyl, aryl,
heteroaryl, heterocyclo, alkyl, alkynyl, alkenyl, alkoxyalkyl, aminoalkyl,
alkyloxycarbonyl, arylalkyloxycarbonyl, carboxyalkyl, haloalkyl,
alkylcarbonyl, arylcarbonyl, aminoalkylcarbonyl, haloalkylcarbonyl, and
hydroxyalkyl, wherein: each such group optionally is substituted by up to
two independently selected R substituents;   3 0 JUL Q003 585 



each R is independently selected from the group consisting of arylalkyl,
aryl, heteroaryl, heterocyclo, alkyl, alkynyl, alkenyl, alkoxyalkyl,
aminoalkyl, alkyloxycarbonyl, arylalkyloxycarbonyl, carboxyalkyl,
haloalkyl, alkylcarbonyl, arylcarbonyl, aminoalkylcarbonyl,
haloalkylcarbonyl, and hydroxyalkyl, wherein: the aminoalkyl and
aminoalkylcarbonyl are optionally substituted with up to two substituents
independently selected from the group consisting of alkyl, alkenyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, aryloxycarbonyl, and
alkyloxycarbonyl; RZ is selected from the group consisting of -O-RZ',
-NH-O-R22, and -NH-O-Rla; RZ' is selected from the group consisting of
hydrido, C,-C6-alkyl, aryl, and aryl-C1-C6-alkyl; R22 is a selectively
removable protecting group; R'4 is selected from the group consisting of
hydrido, pharmaceutically-acceptable cation, and C(W)R~S; W is selected
from the group consisting of O and S; and R15 is selected from the group
consisting of C~-C6-alkyl, aryl, C~-C6-alkoxy, heteroaryl-C1-C6-alkyl,
C3-Cg-cycloalkyl-C,-C6-alkyl, aryloxy, aryl-C,-C6-alkoxy, aryl-C~-C6-alkyl,
heteroaryl, and amino-C~-C6-alkyl, wherein: the amino-C~-C6-alkyl nitrogen
optionally is substituted with up to two substituents independently
selected from the group consisting of C~-C6-alkyl, aryl, aryl-C~-C6-alkyl,
C3-C8-cycloalkyl-C~-C6-alkyl, aryl-C1-C6-alkoxycarbonyl,
C~-C6-alkoxycarbonyl, and C~-C6-alkylcarbonyl, or the amino-CI-C6-alkyl
nitrogen optionally is substituted with two substituents such that the two
substituents, together with the nitrogen, form a 5- to 8-membered
heterocyclo or heteroaryl. 9. A compound or salt according to claim 1,
wherein the compound corresponds in structure to the formula: O HON O S N H
o a ~,   3 0 JUL 2003 



586 10. A compound or salt according to claim 1, wherein the compound
corresponds in structure to the formula: O HO OSO S ~ H ~ N / I ~CF3 OJ S \
11. A compound or salt according to claim 1, wherein the compound
corresponds in structure to the formula: O HON O S N / CF3 H O \ O 12. A
compound or salt according to claim 1, wherein the compound corresponds in
structure to the formula: O O~ ~0 O~N SAN / CF H ~ I o\ O 13 . A compound
or salt according to claim 1, wherein the compound corresponds in structure
to the formula: O O~ ~O HON SAN H O I \ O O~CF3 . 14. A compound or salt
according to claim 1, wherein the compound corresponds in structure to the
formula:   3 0 JUL 2003 587 O HO O S O / Br \N O OH 



15 . A compound or salt according to claim 1, wherein the compound
corresponds in structure to the formula: V N O S N CF 3 H ~ o ~ 16. A
compound or salt according to claim 1, wherein the compound corresponds in
structure to the formula: O O~N O S N / CF H ~ O \ I N O-"O ~CH3 17. A
compound or salt according to claim 1, wherein the compound corresponds in
structure to the formula: o O~ ~O HON SAN CH3 H 0 CH3 18. A compound or
salt according to claim 1, wherein the compound corresponds in structure to
the formula:   3 0 JUL 2003 588 O 0~ ~O HON SAN / H O 19. A compound or
salt according to claim 1, wherein the compound corresponds in structure to
the formula: O 0~ ~O HON SAN / CF3 



H ~I HsC 0 20. A compound or salt according to claim 8, wherein the
compound corresponds in structure to formula XI: ~CH2)n Z~ Y (CH2)m (CH2)p
NBA R2U -E2Y2 SOZiN J XI 21. A compound or salt according to claim 20,
wherein the compound corresponds in structure to formula XII: O \S/~ ~N~ /
~~ EZY2 N`A ~ t N R6 XII   3 0 JUL 2003 589 22. A compound or salt
according to claim 20, wherein the compound corresponds in structure to
formula XIII: 0 \\ // S\N~ / _I E2Yz I N\A o XIII 23. A salt according to
claim 20, wherein the salt corresponds in structure to the formula: O HON
~SO H ~N o HC1 CH3 24. A salt according to claim 20, wherein the salt
corresponds in structure to the formula: 



O HO OSO \H ~N O HC1 OCF3 25. A compound or a pharmaceutically-acceptable
salt thereof, wherein the compound corresponds in structure to the formula:
0 HO~ O S O H N ~N 0 O~\CH3 CH3 26. A salt according to claim 20, wherein
the salt corresponds in structure to the formula:   3 0 JUL 2003 590 O O
HO.N S~N H ~ ~N N 2HCI I ~ O O ~CH3 CH3 27. A salt according to claim 20,
wherein the salt corresponds in structure to the formula: O O`S O ~ N ~ TFA
HO ~ N NJ I ~ TFA 28. A compound or salt according to claim 20, wherein the
compound corresponds in structure to the formula: O HO \\S/ \N \N~ H N O
29. A salt according io claim 20, wherein the salt corresponds in structure
to the formula: 0 o O ~~ ii HON SAN H 



N O HC1   3 0 JUL 2003 591 30. A salt according to claim 20, wherein the
salt corresponds in structure to the formula: O O\ S O \N~ HCl HO ~N NJ I ~
HC1 31. A salt according to claim 20, wherein the salt corresponds in
structure to the formula: O O O \~ i/ HO~ S~ N N H N N HCI ~ / CH3 CH3 CH3
O ~CH3 32. A use of a therapeutically-effective amount of a compound or a
pharmaceutically acceptable salt thereof in the preparation of a
pharmaceutical composition for the treatment of a condition associated with
pathological matrix metalloprotease (MMP), wherein: the compound or salt
inhibits the activity of one or more of MMP-2, MMP-9, and MMP-13, while
exhibiting substantially less inhibitory activity against MMP-1; the
compound corresponds in structure to formula I: O \\ /% HO~ S~ ~R3a N N H
R~ R2 R36 as to R' and R2: R' and R2, together with the carbon to which
they are bonded, form heterocyclo or cycloalkyl, wherein: the heterocyclo
or cycloalkyl optionally is substituted with up to three independently
selected R" substituents, or  



3 0 JUt 20Q3 592 R1 and RZ are independently selected from the group
consisting of hydrido, alkyl, alkyloxyalkyl, alkylthioalkyl, alkenyl,
alkynyl, aryl, arylalkyl, arylalkyloxyalkyl, aryloxyalkyl, arylthioalkyl,
arylalkylthioalkyl, cycloalkyl, bicycloalkyl, cycloalkenyl,
cycloalkylalkyl, bicycloalkylalkyl, cycloalkyloxyalkyl,
cycloalkylalkyloxyalkyl, bicycloalkyloxyalkyl, cycloalkylthioalkyl,
bicycloalkylthioalkyl, cycloalkylalkylthioalkyl,
bicycloalkylalkylthioalkyl, heterocyclo, heterocycloalkyl, heteroaryl,
biarylalkyl, arylalkenyl, arylalkynyl, heterocycloalkylthio,
heterocycloalkyloxyalkyl, heteroarylalkenyl, and heteroarylalkyloxyalkyl,
wherein: any such substituent other than hydrido optionally is substituted
with up to three independently selected R" substituents; and only one of R'
and Rz may be hydrido; each R" is independently selected from the group
consisting of hydrido, aryl, heteroaryl, heterocyclo, arylcarbonyl,
alkylcarbonyl, heteroarylcarbonyl, halogen, cyano, aldehydo, hydroxy,
R`Rd-amino, R`Ra-aminoalkyl, nitro, nitroso, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, alkoxy, aryloxy, heteroaryloxy, alkenyloxy,
alkynyloxy, alkoxyaryl, alkoxyheteroaryl, alkoxyalkyl, R`-oxyalkyl,
alkoxyalkyl, alkylenedioxy, aryloxyalkyl, perfluoroalkyl, trifluoroalkyl,
alkylthio, arylthio, alkyloxycarbonyl, alkyloxycarbonyloxy,
aryloxycarbonyl, arylalkyloxycarbonyl, alkyloxycarbonyl-R`-amino,
arylalkyloxycarbonyl-R`-amino, aryloxycarbonyloxy, carboxy,
R`Rd-aminocarbonyloxy, R`Rd-aminocarbonyl, R`Rd-aminoalkylcarbonyl,
hydroxy-R`-aminocarbonyl, R`Rd-aminosulfonyl, arylsulfonyl(R`)amino,
R`Rd-aminoalkoxy, R`Rd-aminocarbonyl(R`)amino,
trifluoromethylsulfonyl(R`)amino, heteroarylsulfonyl(R`)amino,
alkylsulfonyl, arylsulfonyl(R`)amino, arylsulfonyl(R`) aminocarbonyl,
alkylsulfonyl(R`)amino, arylcarbonyl(R`)aminosulfonyl, and alkylsulfonyl
(R`)aminocarbonyl; each R` and Rd is independently selected from the group
consisting of hydrido, alkylcarbonyl, arylalkyl, arylcarbonyl,
bisalkoxyalkyl, alkyl, haloalkyl, perfluoroalkyl, trifluoromethylalkyl,
perfluoroalkoxyalkyl, alkoxyalkyl, cycloalkyl, heterocycloalkyl,
heterocycloalkylcarbonyl, aryl, heterocyclo, heteroaryl, cycloalkylalkyl,
aryloxyalkyl, heteroaryloxyalkyl, heteroarylalkoxyalkyl,
heteroarylthioalkyl, arylsulfonyl, alkylsulfonyl, heteroarylsulfonyl,
carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, alkyliminocarbonyl,
aryliminocarbonyl, l~eterocycloiminocarbonyl, arylthioalkyl,
alkylthioalkyl, arylthioalkenyl, alkylthioalkenyl, heteroarylalkyl,
haloalkylcarbonyl, hydroxyalkylcarbonyl, thiolalkylcarbonyl,   3 0 JUL 2003
593 alkenyl, alkynyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl,
aminoalkylcarbonyl, hydroxyalkyl, aminoalkyl, aminoalkylsulfonyl, and
aminosulfonyl, wherein: any amino nitrogen of R~ or Rd optionally is
substituted with up to two independently selected Ry substituents, or any
amino nitrogen of R or Rd optionally is substituted with two substituents
such that the two substituents, together with the amino nitrogen, form: a
saturated or partially unsaturated heterocyclo optionally substituted with
up to three independently selected R"' substituents, or a heteroaryl
optionally substituted with up to three independently selected R`'
substituents; each RY is independently selected from the group consisting
of arylalkyl, aryl, heteroaryl, heterocyclo, alkyl, alkynyl, alkenyl,
alkoxyalkyl, aminoalkyl, alkyloxycarbonyl, arylalkyloxycarbonyl,
carboxyalkyl, haloalkyl, alkylcarbonyl, arylcarbonyl, aminoalkylcarbonyl,
haloalkylcarbonyl, and hydroxyalkyl, wherein: any such group is optionally
substituted by up to two independently selected R substituents; each R~ is
independently selected from the group consisting of aryl, heteroaryl,
heterocyclo, arylcarbonyl, alkylcarbonyl, heteroarylcarbonyl, halogen,
cyano, aldehydo, hydroxy, amino, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, alkoxy, aryloxy, heteroaryloxy, alkenyloxy, alkynyloxy,
alkoxyaryl, alkoxyheteroaryl, RyRZ-amino, alkoxyalkyl, alkylenedioxy,
aryloxyalkyl, perfluoroalkyl, trifluoroalkyl, alkylthio, arylthio,
alkyloxycarbonyl, alkyloxycarbonyloxy, aryloxycarbonyl,
arylalkyloxycarbonyl, arylalkyloxycarbonylamino, aryloxycarbonyloxy,
carboxy, RyRZ-aminocarbonyloxy, RyRZ-aminocarbonyl,
RyRZ-aminoalkylcarbonyl, hydroxyaminocarbonyl, RYRZ-aminosulfonyl,
R''RZ-aminocarbonyl(RY)amino, trifluoromethylsulfonyl(R'')amino,
heteroarylsulfonyl(Ry)amino, arylsulfonyl(RY)amino,
arylsulfonyl(RY)aminocarbonyl, alkylsulfonyl{RY)amino,
arylcarbonyl(Ry)aminosulfonyl, and alkylsulfonyl(RY)aminocarbonyl; each RW
is independently selected from the group consisting of hydrido, aryl,
heteroaryl, heterocyclo, arylcarbonyl, alkylcarbonyl, heteroarylcarbonyl,
halogen, cyano, aldehydo, hydroxy, amino, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, alkoxy, aryloxy, heteroaryloxy, alkenyloxy,
alkynyloxy, alkoxyaryl, alkoxyheteroaryl, RyRZ-amino, alkoxyalkyl,
alkylenedioxy, aryloxyalkyl, perfluoroalkyl, trifluoroalkyl, alkylthio,
arylthio, alkyloxycarbonyl,   3 0 JUL 2003 594 alkyloxycarbonyloxy,
aryloxycarbonyl, arylalkyloxycarbonyl, arylalkyloxycarbonylamino,
aryloxycarbonyloxy, carboxy, RYRZ-aminocarbonyloxy, RyRZ-aminocarbonyl,
RyRz-aminoalkylcarbonyl, hydroxyaminocarbonyl, RyRZ-aminosulfonyl,
RYRz-aminocarbonyl(Ry)amino, trifluoromethylsulfonyl(RY)amino,
heteroarylsulfonyl(RY)amino, arylsulfonyl(RY)amino,
arylsulfonyl(Ry)aminocarbonyl, alkylsulfonyl(Ry)amino,
arylcarbonyl(RY)aminosulfonyl, and alkylsulfonyl(R~')aminocarbonyl; 



each RZ is independently selected from the group consisting of arylalkyl,
aryl, heteroaryl, heterocyclo, alkyl, alkynyl, alkenyl, alkoxyalkyl,
aminoalkyl, alkyloxycarbonyl, arylalkyloxycarbonyl, carboxyalkyl,
haloalkyl, alkylcarbonyl, arylcarbonyl, aminoalkylcarbonyl,
haloalkylcarbonyl, and hydroxyalkyl, wherein: each such group optionally is
substituted by up to two independently selected R substituents; each R is
independently selected from the group consisting of arylalkyl, aryl,
heteroaryl, heterocyclo, alkyl, alkynyl, alkenyl, alkoxyalkyl, aminoalkyl,
alkyloxycarbonyl, arylalkyloxycarbonyl, carboxyalkyl, haloalkyl,
alkylcarbonyl, arylcarbonyl, aminoalkylcarbonyl, haloalkylcarbonyl, and
hydroxyalkyl, wherein: the aminoalkyl and aminoalkylcarbonyl are optionally
substituted with up to two substituents independently selected from the
group consisting of alkyl, alkenyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, aryloxycarbonyl, and alkyloxycarbonyl; as to R3a and R3b:
R3a and R3b are independently selected from the group consisting of
hydrido, alkyl, alkenyl, alkynyl, aryl, heterocyclo, heteroaryl,
cycloalkyl, and alkoxyalkyl, wherein: any such substituent other than
hydrido optionally is substituted by -AREIY~, or R3a and R3b, together with
the nitrogen to which they are bonded, form -GARE2Y2; each A is
independently selected from the group consisting of: ( 1
)-O-,(Z)-S-,-N(Re)-~ (4) -CO-N(Re),   3 0 JUL 2003 595
(5)-N(Re)-CO-,(6)-CO-O-,(7)-O-CO-,(8)-O-CO-O-,(9)-HC=CH-,(10)-NH-CO-NH-,(
11 )-C---C-,(12)-NH-CO-O-,( I 3 )-O-C 0-NH-,(
14)-N=N-,(IS)-NH-NH-,(16)-CS-N(Re)-,(17)-N(R)-CS-,( 18)_CH2_~ (19)
-O-[(CH2),_8]-, (20) _[(CH2)~_s]O_, (21 ) -S-CHZ-, 



(22) -CH2-S-, and (23) a bond; each R is independently selected from the
group consisting of alkyl, alkoxyalkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl,
cycloalkoxyalkyl, heterocycloalkoxyalkyl, aryloxyalkyl, heteroaryloxyalkyl,
arylthioalkyl, heteroarylthioalkyl, cycloalkylthioalkyl, and
heterocycloalkylthioalkyl, wherein: the aryl, heteroaryl, cycloalkyl, or
heterocycloalkyl optionally is substituted with up to two substituents
independently selected from the group consisting of halo, perfluoroalkyl,
perfluoroalkoxy, perfluoroalkylthio, trifluoromethylalkyl, amino,
alkoxycarbonylalkyl, C,-CZ-alkylene-dioxy, hydroxycarbonylalkyl,
hydroxycarbonylalkylamino, nitro, hydroxy, hydroxyalkyl,
alkylcarbonylamino, and alkoxycarbonyl; each E1 is independently selected
from the group consisting of: ( 1 ) -CO(R"')-, (2) - (RW)CO-,   3 0 JUL
?Opt 596 (3) -CON(Re)-, (4) -(Re)NCO-, (5) -CO-, (6) -S02-RW-, (7) _RW-SOz_
(8) -S02-, (9) -NH-S02-, (10) -S02-NH-, and ( 11 ) a bond; each Y' is
independently selected from the group consisting of hydrido, alkyl, alkoxy,
haloalkyl, aryl, arylalkyl, cycloalkyl, heteroaryl, hydroxy, nitrite,
nitro, aryloxy, arylalkoxy, heteroaryloxy, heteroarylalkyl, R~oxyalkyl,
perfluoroalkoxy, perfluoroalkylthio, trifluoromethylalkyl, alkenyl,
heterocycloalkyl, trifluoromethyl, alkoxycarbonyl, and aminoalkyl, wherein:
the aryl, heteroaryl, or heterocycloalkyl is optionally substituted with up
to two substituents independently selected from the group consisting of
alkylcarbonyl, halo, nitro, arylalkyl, aryl, alkoxy, and amino, wherein:
the amino nitrogen optionally is substituted with up to two substituents
independently selected from the group consisting of alkyl and arylalkyl;
each Re is independently selected from the group consisting of hydrido,
alkyl, alkenyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
aryloxycarbonyl, alkyloxycarbonyl, R~Rdamino carbonyl, RRdaminosulfonyl,
R~Rdaminoalkylcarbonyl, and RRdaminoalkysulfonyl; G is piperidinyl or
piperazinyl; Ez is selected from the group consisting of: (1) -CO(RW)-, (2)
-(RW)CO-, (3) -CONH-, (4) -HNCO-, (5) -CO-, (6) -S02-RW-, (7) -R"'-SOz_ (8)
-SO2-,   3 a ~u~ zoo3 597 (9) -NH-SOZ-, (10) -S02-NH-, and (11) a bond; Y2
is selected from the group consisting of hydrido, alkyl, alkoxy, haloalkyl,
aryl, arylalkyl, cycloalkyl, heteroaryl, hydroxy, aryloxy, arylalkoxy,
heteroaryloxy, heteroarylalkyl, perfluoroalkoxy, perfluoroalkylthio,
trifluoromethylalkyl, alkenyl, heterocycloalkyl, trifluoromethyl,
alkoxycarbonyl, and aminoalkyl, wherein: the aryl, heteroaryl, or
heterocycloalkyl is optionally substituted with up to two 



substituents independently selected from the group consisting of
alkylcarbonyl, halo, nitro, arylalkyl, aryl, alkoxy, and amino, wherein:
the amino nitrogen optionally is substituted with up to two substituents
independently selected from the group consisting of alkyl and arylalkyl.
33. The use according to claim 32, wherein the compound corresponds in
structure to formula IIIA: O Ho ~s~~ ~GAREZYZ R~ R2 IIIA 34. The use
according to claim 32, wherein the compound corresponds in structure to
formula IVA: O Ho ~s~~ ~N ~N H R~ RZ AREzY2 IVA   3 0 JUL ZOD3 598 35. The
use according to claim 32, wherein the compound corresponds in structure to
formula VA: 0 Hog ~~s~ N N H ARE2Y2 O VA 36. The use according to claim 32,
wherein: the compound corresponds in structure to formula VIA: O Ho ~s~~ wH
R~ R2 WN ~ E2Y A VIA ~ ~d 



A is selected from the group consisting of -CHZ-, -O-CH2-, -CHZ-O-,
-S-CH2-, and  CH2-S-. 37. The use according to claim 32, wherein: the
compound corresponds in structure to formula VIIA: O Ho ~s~~ \H \N /~ EZY A
0 VIIA ; and A is selected from the group consisting of -CH2-, -O-CHZ-,
-CHz-O-, -S-CH2-, and -CHZ-S-.   3 0 JUL 2003 599 3 8. A use of a
therapeutically-effective amount of a compound or a pharmaceutically
acceptable salt thereof in the preparation of a pharmaceutical composition
for the treatment of a condition associated with pathological matrix
metalloprotease (MMP), wherein: the compound or salt inhibits the activity
of one or more of MMP-2, MMP-9, and MMP-13, while exhibiting substantially
less inhibitory activity against MMP-1; the compound corresponds in
structure to formula VIIIA: H2)n Y ~CH2)m ~CH2)p 3a R N HO~ ~S02~N` R3b o
VIIIA m is zero, 1, or 2; n is zero, 1, or 2; p is zero, 1, or 2; the sum
of m + n + p = 1, 2, 3, or 4; as to X, Y, and Z: (a) one of X, Y, and Z is
selected from the group consisting of C(O), NR6, O, S, S(O), S(O)2, and
NS(O)2R~, and the remaining two of X, Y, and Z are CRgR9 and CRjR", or (b)
X and Z, or Z and Y together constitute a moiety that is selected from the 



group consisting of NR6C(O), NR6S(O), NR6S(O) 2, NR6S, NR6O, SS, NR6NR6,
and OC(O), with the remaining one of X and Y being CRgR9, or (c) n is zero
and X, Y, and Z together constitute a moiety selected from the group
consisting of 0 6 ~ 6' R ~N N/R R6 O N O 6 ~ 6 R ~N/S~N/R R12 R12' R6 ~ R6.
\~ ~i 6 ~ ~O 6. R ~N/S~N/R R~2 R6 ~ \N- `-N   3 0 JUL 2003 600 Rt2 Rt2 Rt2'
Rt2 Rt2' ~ R6 R6 R6 ~ Ni _N/ O~N~ ~N~O O O O ~ Re R6 R6 O~N~ \N- 'O S~N~ >
> > R12 Rt2~ Rt2 R12' Rw ~ S~~N/R6 > > ' Rt2 Rt2' Rt3 Rts Rt3 Rt3 \N/ \N/
R6~N~N N i 'N and wherein wavy lines are bonds to the atoms of the depicted
ring; each R6 is independently selected from the group consisting of
hydrido, C,-C6-alkylcarbonyl, C6-aryl-C,-C6-alkyl, arylcarbonyl,
bis(Ct-C6-alkoxy-C1-C6-alkyl)Ct-C6-alkyl, C,-C6-alkyl, Ct-C6-haloalkyl,
Ct-C6-perfluoroalkyl, Ct-C6-trifluoromethylalkyl, C t-C6-perfluoroalkoxy-C
t -C6-alkyl, C t-C6-alkoxy-C t -C6-alkyl, C3-C6-cycloalkyl,
C3-C8-heterocycloalkyl, C3-Cg-heterocycloalkylcarbonyl, phenyl, 5- to
6-membered heterocyclo, 5- to 6-membered heteroaryl,
C3-C8-cycloalkyl-Ct-C6-alkyl, phenoxy-Ct-C6-alkyl,
heteroaryIoxy-Ct-C6-alkyl, heteroaryl-Ct-C6-alkoxy-Ct-C6-alkyl,
heteroarylthio-C1-C6-alkyl, phenylsulfonyl, C~-C6-alkylsulfonyl, 5- to
6-membered heteroarylsulfonyl, carboxy-C~-C6-alkyl,
Ct-C4-alkoxycarbonyl-Ct-C6-alkyl, aminocarbonyl, Ct-C6-alkyliminocarbonyl,
phenyliminocarbonyl, 5- to 6-membered heterocycloiminocarbonyl,
phenylthio-Ct-C6-alkyl, C t-C6-alkylthio-C t-C6-alkyl,
phenylthio-C3-C6-alkenyl, C 1-C4-alkylthio-C3-C6-alkenyl, S- to 6membered
heteroaryl-Ct-C6-alkyl, halo-Ct-C6-alkylcarbonyl,
hydroxy-Ct-C6-alkylcarbonyl, thiol-Ct-C6-alkylcarbonyl, C3-C6-alkenyl,
C3-C6-alkynyl, Ct-CS-alkoxycarbonyl, aryloxycarbonyl, NRgR9-C
~-CS-alkylcarbonyl, hydroxy-C t-CS-alkyl, aminocarbonyl,
hydroxyaminocarbonyl, aminosulfonyl, amino-C1-C6-alkylsulfonyl, and
amino-C~-C6-alkyl, wherein: the aminocarbonyl, hydroxyaminocarbonyl,
aminosulfonyl,   



3 0 JUL Z003 601 amino-C~-C6-alkylsulfonyl, and amino-C1-C6-alkyl nitrogen
optionally is substituted with up to two substituents independently
selected from the group consisting of C i-C6-alkyl, aryl-C,-C6-alkyl,
C3-C8-cycloalkyl, and C~-C6-alkylcarbonyl; R6' is selected from the group
consisting of hydrido, C1-C6-alkylcarbonyl, C6-aryl-C~-C6-alkyl,
arylcarbonyl, bis(C,-C6-alkoxy-C~-C6-alkyl)-CI-C6-alkyl, C~-C6-alkyl,
C~-C6-haloalkyl, C~-C6-perfluoroalkyl, C1-C6-trifluoromethylalkyl,
C~-C6-perfluoroalkoxyC~-C6-alkyl, C1-C6-alkoxy-C~-C6-alkyl,
C3-C6-cycloalkyl, C3-C8-heterocycloalkyl, C3-C8-heterocycloalkylcarbonyl,
phenyl, 5- to 6-membered heterocyclo, 5- to 6-membered heteroaryl,
C3-Cg-cycloalkyl-C ~ -C6-alkyl, phenoxy-C ~ -C6-alkyl, heteroaryloxy-C ~
-C6-alkyl, heteroaryl-C ~ -C6-alkoxy-C ~-C6-alkyl, heteroarylthio-C ~
-C6-alkyl, phenyl sulfonyl, C~-C6-alkylsulfonyl, 5- to 6-membered
heteroarylsulfonyl, carboxy-C~-C6-alkyl, C ~ -C4-alkoxycarbonyl-C ~
-C6-alkyl, aminocarbonyl, C ~ -C6-alkyliminocarbonyl, phenyliminocarbonyl,
5- to 6-membered heterocycloiminocarbonyl, phenylthio-C~-C6-alkyl,
C~-C6-alkylthio-C,-C6-alkyl, phenylthio-C3-C6-alkenyl,
C~-C4-alkylthio-C3-C6-alkenyl, 5- to 6membered heteroaryl-C~-C6-alkyl,
halo-C~-C6-alkylcarbonyl, hydroxy-C1-C6-alkylcarbonyl,
thiol-C~-C6-alkylcarbonyl, C3-C6-alkenyl, C3-C6-alkynyl,
C~-CS-alkoxycarbonyl, aryloxycarbonyl, NRaR9-C ~ -CS-alkylcarbonyl,
hydroxy-C 1-C5-alkyl, aminocarbonyl, hydroxyaminocarbonyl, aminosulfonyl,
amino-C1-C6-alkylsulfonyl, and amino-C,-C6-alkyl, wherein: the
aminocarbonyl, hydroxyaminocarbonyl, aminosulfonyl, amino-C ~
-C6-alkylsulfonyl, and amino-C ~ -C6-alkyl nitrogen optionally is
substituted with up to two substituents independently selected from the
group consisting of C~-C6-alkyl, aryl-C1-C6-alkyl, C3-C8-cycloalkyl, and
C,-C6-alkylcarbonyl; R' is selected from the group consisting of arylalkyl,
aryl, heteroaryl, heterocyclo, C~-C6-alkyl, C3-C6-alkynyl, C3-C6-alkenyl,
C1-C6-carboxyalkyl, and C~-C6-hydroxyalkyl; as to R8: each Rg is
independently selected from the group consisting of hydrido, hydroxy, C ~
-C6-alkyl, aryl, aryl-C ~ -C6-alkyl, heteroaryl, heteroaryl-C ~ -C6-alkyl,
C2-C6-alkynyl, C2-C6-alkenyl, thiol-C,-C6-alkyl,
C~-C6-alkylthio-C~-C6-alkyl cycloalkyl, cycloalkyl-C~-C6-alkyl,
heterocycloalkyl-C1-C6-alkyl, C,-C6-alkoxy-C~-C6-alkyl,
arylalkoxy-C~-C6-alkyl. C~-C6-alkoxy-C1-C6-alkoxy-C,-C6-alkyl,
hydroxy-C~-C6-alkyl, hydroxycarbonyl-C~-C~-alkyl,
hydroxycarbonylaryl-C~-C6-alkyl, aminocarbonyl-C,-C6   3 0 JUL 2003 602
alkyl, aryloxy-C~-C6-alkyl, heteroaryloxy-C~-C6-alkyl,
arylthio-C,-C6-alkyl, heteroarylthio-C1-C6-alkyl, a sulfoxide of any said
thio substituents, a sulfone of any said thin substituents,
perfluoro-Ci-C6-alkyl, trifluoromethyl-C~-C6-alkyl, halo-C1-C6-alkyl,
alkoxycarbonylamino-C~-C6-alkyl, and amino-C~-C6-alkyl, wherein: the
amino-C 1-C6-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of
C~-C6-alkyl, aryl-C1-C6-alkyl, cycloalkyl, and C~-C6-alkylcarbonyl, or R8
and R9, together with the carbon to which they are bonded, form a carbonyl
group, or R$ and R9, or R8 and Rl, together with the atoms) to which they
are bonded, form a 5- to 8-membered carbocyclic ring or a 5- to 8-membered
heterocyclic ring containing one or two heteroatoms that are independently
selected from the group consisting of nitrogen, oxygen, and sulfur; as to
R9: each R9 is independently selected from the group consisting of hydrido,
hydroxy, C ~ -C6-alkyl, aryl, aryl-C, -C6-alkyl, heteroaryl, heteroaryl-C ~
-C6-alkyl, C2-C6-alkynyl, C2-C6-alkenyl, thiol-C~-C6-alkyl,
C~-C6-alkylthio-C1-C6-alkyl cycloalkyl, cycloalkylC~-C6-alkyl,
heterocycloalkyl-C~-C6-alkyl, C~-C6-alkoxy-C~-C6-alkyl,
arylalkoxy-C~-C6alkyl, C~-C6-alkoxy-C~-C6-alkoxy-C~-C6-alkyl,
hydroxy-C~-C6-alkyl, hydroxycarbonylC~-C6-alkyl,
hydroxycarbonylaryl-C1-C6-alkyl, aminocarbonyl-C~-C6-alkyl,
aryloxyC~-C6-alkyl, heteroaryloxy-C1-C6-alkyl, arylthio-C~-C6-alkyl,
heteroarylthio-C~-C6-alkyl, a sulfoxide of any said thio substituents, a
sulfone of any said thio substituents, perfluoro-C~-C6-alkyl,
trifluoromethyl-C~-C6-alkyl, halo-C~-C6-alkyl, alkoxycarbonylamino-C ~
-C6-alkyl, and amino-C ~ -C6-alkyl, wherein: the amino-C,-C6-alkyl nitrogen
optionally is substituted with up to two substituents independently
selected from the group consisting of C,-C6-alkyl, aryl-C,-C6-alkyl,
cycloalkyl, and C~-C6-alkylcarbonyl, or R9 and Rg, together with the carbon
to which they are bonded, form: a carbonyl group, or a S- to 8-membered
carbocyclic ring or a 5- to 8-membered heterocyclic ring containing one or
two heteroatoms that are independently selected from the group consisting
of nitrogen, oxygen, and sulfur;   3 0 JUL 2003 603 



as to R': R' is selected from the group consisting of hydrido, hydroxy,
C~-C6-alkyl, aryl, aryl-C~-C6-alkyl, heteroaryl, heteroaryl-C,-C6-alkyl,
C2-C6-alkynyl, CZ-C6-alkenyl, thiol-C 1-C6-alkyl, C ~ -C6-alkylthio-C ~
-C6-alkyl cycloalkyl, cycloalkyl-C, -C6-alkyl,
heterocycloalkyl-C~-C6-alkyl, C~-C6-alkoxy-C,-C6-alkyl,
arylalkoxy-C1-C6-alkyl, C~-C6-alkoxy-C~-C6-alkoxy-C~-C6-alkyl,
hydroxy-C~-C6-alkyl, hydroxycarbonyl-C~-C6alkyl,
hydroxycarbonylaryl-CI-C6-alkyl, aminocarbonyl-C~-C6-alkyl,
aryloxy-C~-C6alkyl, heteroaryloxy-C1-C6-alkyl, arylthio-C~-C6-alkyl,
heteroarylthio-C~-C6-alkyl, a sulfoxide of any said thio substituents, a
sulfone of any said thio substituents, perfluoro-C~-C6-alkyl,
trifluoromethyl-C~-C6-alkyl, halo-C~-C6-alkyl,
alkoxycarbonylamino-C,-C6-alkyl, and amino-C,-C6-alkyl, wherein: the
amino-C~-C6-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of
C,-C6-alkyl, aryl-C,-C6-alkyl, cycloalkyl, and C~-C6-alkylcarbonyl, or R'
and R", together with the carbon to which they are bonded, form a carbonyl
group, or R'  and R", or R'  and R8, together with the atoms) to which they
are bonded, form a 5- to 8-membered carbocyclic ring or a 5- to 8-membered
heterocyclic ring containing one or two heteroatoms that are independently
selected from the group consisting of nitrogen, oxygen, and sulfur; as to
R" R" is selected from the group consisting of hydrido, hydroxy,
C,-C6-alkyl, aryl, aryl-C1-C6-alkyl, heteroaryl, heteroaryl-C1-C6-alkyl,
CZ-C6-alkynyl, CZ-C6-alkenyl, thiol-C, -C6-alkyl, C ~ -C6-alkylthio-C ~
-C6-alkyl cycloalkyl, cycloalkyl-C ~ -C6-alkyl,
heterocycloalkyl-C,-C6-alkyl, C,-C6-alkoxy-C~-C6-alkyl,
arylalkoxy-C,-C6-alkyl, C~-C6-alkoxy-C~-C6-alkoxy-C~-C~-alkyl,
hydroxy-C~-C6-alkyl, hydroxycarbonyl-C1-C6alkyl,
hydroxycarbonylaryl-C~-C6-alkyl, aminocarbonyl-C~-C6-alkyl,
aryloxy-C~-C6alkyl, heteroaryloxy-C ~ -C6-alkyl, arylthio-C ~ -C6-alkyl,
heteroarylthio-C ~ -C6-alkyl, a sulfoxide of any said thio substituents, a
sulfone of any said thio substituents, perfluoro-C~-C6-alkyl,
trifluoromethyl-C~-C~-alkyl, halo-C,-C6-alkyl, alkoxycarbonylamino-C ~
-C6-alkyl, and amino-C ~ -C6-alkyl, wherein: the amino-C~-C6-alkyl nitrogen
optionally is substituted with up to two   3 0 JUL 2003 604 substituents
independently selected from the group consisting of C ~-C6-alkyl,
aryl-C~-C6-alkyl, cycloalkyl, and C~-C6-alkylcarbonyl, or R' 1 and R1,
together with the carbon to which they are bonded, form: a carbonyl group,
or a 5- to 8-membered carbocyclic ring or a 5- to 8-membered heterocyclic
ring containing one or two heteroatoms that are independently selected from
the group consisting of nitrogen, oxygen, and sulfur; only one of R8 and R9
or Rl and R' 1 may be hydroxy; Rlz and R'2' are independently selected from
the group consisting of hydrido, C1-C6-alkyl, aryl, aryl-C1-C6-alkyl,
heteroaryl, heteroarylalkyl, C2-C6-alkynyl, C2-C6-alkenyl,
thiol-C1-C6-alkyl, cycloalkyl, cycloalkyl-C~-C6-alkyl,
heterocycloalkyl-C,-C6-alkyl, C~-C6-alkoxy-C~-C6-alkyl,
aryloxy-C1-C6-alkyl, amino-C1-C6-alkyl,
C,-C6-alkoxy-C1-C6alkoxy-C1-C6-alkyl, hydroxy-C~-C6-alkyl,
hydroxycarbonyl-C1-C6-alkyl, hydroxycarbonylarylC1-C6-alkyl,
aminocarbonyl-C~-C6-alkyl, aryloxy-CI-C6-alkyl, heteroaryloxy-C~-C6-alkyl,
C1-C6-alkylthio-C~-C6-alkyl, arylthio-C~-C6-alkyl,
heteroarylthio-C1-C6-alkyl, a sulfoxide of any said thin substituents, a
sulfone of any said thin substituents, perfluoro-C~-C6-alkyl,
trifluoromethyl-C~-C6-alkyl, halo-C1-C6-alkyl,
alkoxycarbonylamino-C~-C6-alkyl, and amino-C1-C6-alkyl, wherein: the
amino-C~-C6-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of
C~-C6-alkyl, aryl-C1-C6-alkyl, cycloalkyl, and C,-C6-alkylcarbonyl; each
R13 is independently selected from the group consisting of hydrido, benzyl,
phenyl, C1-C6-alkyl, C2-C6-alkynyl, CZ-C6-alkenyl, and C2-C6-hydroxyalkyl;
as to R3a and R3b: R3a and R3b are independently selected from the group
consisting of hydrido, alkyl, alkenyl, alkynyl, aryl, heterocyclo,
heteroaryl, cycloalkyl, and alkoxyalkyl, wherein: any such substituent
other than hydrido optionally is substituted by -ARE~Y~, or R3a and R3b,
together with the nitrogen to which they are bonded, form -GARE2Y2; each A
is independently selected from the group consisting of:   3 0 JUL Z003 



605 ( 1
)-O-,{2)-S-,(3)-N(Re)-~(4)-CO-N(R`),(S)-N(Re)-CO-,(6)-CO-O-,(7)-O-CO-,(8)-O
-CO-O-,(9)-HC=CH-,(10)-NH-CO-NH-,( 11
)-C---C-,(12)-NH-CO-O-,(13)-O-CO-NH-,(
14)-N=N-,(15)-NH-NH-,(16)-CS-N(Re)-,(17)-N(Re)-CS-,C18)-CHZ_(19)-O-~{CHz)i-
s~-~(20)'L(CH2)1-B~O-e(21 )-S-CHz-,(22)-CHz-S-, and(23)a bond;each R is
independently selected from the group consisting of alkyl, alkoxyalkyl,
aryl,heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl,cycloalkyloxyalkyl, heterocycloalkoxyalkyl, aryloxyalkyl,
heteroaryloxyalkyl, arylthioalkyl,heteroarylthioalkyl, cycloalkylthioalkyl,
and heterocycloalkylthioalkyl, wherein:the heteroaryl, aryl, cycloalkyl, or
heterocycloalkyl optionally is substituted withup to two substituents
independently selected from the group consisting of halo,perfluoroalkyl,
perfluoroalkoxy, perfluoroalkylthio, trifluoromethylalkyl,
amino,alkoxycarbonylalkyl, C~-Cz-alkylene-dioxy,
hydroxycarbonylalkyl,hydroxycarbonylalkylamino, nitro, hydroxy,
hydroxyalkyl, alkylcarbonylamino, and    3 0 JUL 2003 606 alkoxycarbonyl;
each E1 is independently selected from the group consisting of: (1)
-CO(Rw)-, (2) -(RW)CO-, (3) -CON(Re)-, (4) -(Re)NCO-, (5) -CO-, (6)
-SOZ-RW-, (7) _RW_SOZ(8) -SOZ-, (9) -NH-S02-, ( 10) -SOZ-NH-, and (11) a
bond; each Y' is independently selected from the group consisting of
hydrido, alkyl, alkoxy, haloalkyl, aryl, arylalkyl, cycloalkyl, heteroaryl,
hydroxy, nitrite, nitro, aryloxy, arylalkoxy, heteroaryloxy, heteroaralkyl,
Roxyalkyl, perfluoroalkoxy, perfluoroalkylthio, trifluoromethylalkyl,
alkenyl, heterocycloalkyl, trifluoromethyl, alkoxycarbonyl, and aminoalkyl,
wherein: the aryl, heteroaryl, or heterocycloalkyl is optionally
substituted with up to two substituents independently selected from the
group consisting of alkylcarbonyl, halo, nitro, arylalkyl, aryl, alkoxy,
and amino, wherein: the amino nitrogen optionally is substituted with up to
two substituents independently selected from the group consisting of alkyl
and arylalkyl; each Re is independently selected from the group consisting
of hydrido, alkyl, alkenyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
aryloxycarbonyl, alkyloxycarbonyl, R~Rdamino carbonyl, R~Rdaminosulfonyl,
R~Rdaminoalkylcarbonyl, and RRdaminoalkysulfonyl; G is piperidinyl or
piperazinyl; E2 is selected from the group consisting of: ( 1 ) -CO(Rw)-,
(2) -(Rw)CO-, (3) -CONH-, (4) -HNCO-,   3 0 JUL 2003 607
(5)-CO-,(6)-S02-R"'-,(7)-RW-S02-,(8)-S02-,(9)-NH-S02-, (10) -S02-NH-, and (
11 ) a bond; Y2 is selected from the group consisting of hydrido, alkyl,
alkoxy, haloalkyl, aryl, arylalkyl, cycloalkyl, heteroaryl, hydroxy,
aryloxy, arylalkoxy, heteroaryloxy, heteroarylalkyl, perfluoroalkoxy,
perfluoroalkylthio, trifluoromethylalkyl, alkenyl, heterocycloalkyl,
trifluoromethyl, alkoxycarbonyl, and aminoalkyl, wherein: 



the aryl, heteroaryl, or heterocycloalkyl is optionally substituted with up
to two substituents independently selected from the group consisting of
alkylcarbonyl, halo, nitro, arylalkyl, aryl, alkoxy, and amino, wherein:
the amino nitrogen optionally is substituted with up to two substituents
independently selected from the group consisting of alkyl and arylalkyl.
39. The use according to claim 38, wherein the compound corresponds in
structure to formula XIA: ~CH2)n Z\ Y ~CH2)m ~CH2)p -E2Y2 w HO~ S02~N o XIA
40. The use according to claim 39, wherein A is a bond.   3 0 JUL Z003 G08
41. The use according to claim 38, wherein the compound corresponds in
stivcture to formula XIIA: 0 `\ ~0 HOwN SAN / N\A \ ]-~ ~ Ez~r2 N R6 XIIA
42. The use according to claim 41, wherein A is a bond. 43. The use
according to claim 3 8, when ein the compound corresponds in structure to
formula XIIIA: O Ho ~s~ \N~ / ~ EzYz I N\A O XIIIA 



44. The use according to claim 43, wherein A is a bond. 45. A compound or
salt according io claim l, wherein the compound corresponds in structure to
the following formula: 46. A compound or salt thereof according to claim 3,
~~lherein the compound coi7~esponds in structure to formula IIIA:    3 0
JUL 2003 609 O HO 0 SAO ~GARE2Y R~ Rz IIIA 47. A compound or salt thereof
according to claim 4, wherein the compound corresponds in structure to
formula IVA: 0 HO ~\S~ ~N ~N H R~ Rz ARE2Yz IVA 48. A compound or salt
thereof according to claim 5, wherein the compound corresponds in structure
to formula VA: O HO OSO ~N ~N H AREZY O VA 49. A compound or salt thereof
according to claim 6, wherein the compound corresponds in structure to
formula VIA: O O~ ~O HO~N~S~N / H R~ Rz \ II EzY2 A VIA 50. A compound or
salt thereof according to claim 7, wherein the compound corresponds 



in structure to formula VIIA: O 0~ ~0 HON SwN / H ~! EzYz A O VIIA 51. A
compound or salt thereof according to claim 8, wherein the compound
corresponds   3 0 JUL 2003 610 in structure to formula VIIIA: Hz)n Z Y
(CHz)m C ( 2)p R3a N HO~ ~SOziN~ R3b O VIIIA 52. A compound or salt
according to claim 20, wherein the compound corresponds in structure to
formula XIA: Hz)n Z Y (CHz)m (CH ) / A 2p N \ N ~ E2Y2 HO~ ,N ~SOz O XIA
53. A compound or salt thereof according to claim 21, wherein the compound
corresponds in structure to formula XIIA: O HO~ ~N\A H N~ I EzYz N R6 XIIA
54. A compound or salt thereof according to claim 22, wherein the compound
corresponds in structure to formula XIIIA: O \S/~ 



HON ~N H ~ EzYz ~N~A O XIIIA   3 U JUL 2003 6l1 55. The use according to
claim 32, wherein the compound corresponds in structure to the following
formula: Q"P IS.N`.J ~ ~ O~CF3 .A3l .AF{r.Ar.A.Al .AU.AN@.Al.A 9.A9.A.A.A;
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