
;_`abcdefghe3e~{,"4V6TxS 3 0 JUl 2003 PCT/USOOI03061 -351  * CH3 O O` ~O
CH3 ~S-N Part F O 0 O~~S~ N NH CH3 HO~NH 0 O ~ CHI O~ O Part F: The crude
the THP-protected hydroxamate oil product of Part E (2.7 g, 6.7 mmol) 5 was
dissolved in acetonitrile (15 mL) and stirred with 10% HC1 (15 mL) for 3
hours, after which time LC showed no more starting material. The solution
was reduced to one-half volume, and then acetonitrile (10 mL) and
trifluoroacetic acid (1 mL) were added. The 10 solution was filtered and
purified by preparatory reverse phase LC (acetonitrile/water) affording
title product as a tan solid (1.7 g, 79% yield). 1H-NMR showed the desired
compound. HPLC showed product as a mixture of 70% cis and 30% trans. Mass
15 spectroscopy Showed M'"found = 321 (M+"~alc = 321) . Example 8 .
Preparation of tetrahydro-N-hydroxy-4
([4-(phenylmethyl)-1-piperidinyl]sulfonyll-2H-pyran-4-carboxamide 20 O HO'N
S.N ,. , O O 0 Part A: To a solution of 4-benzylpiperidine (10.55 mL, 60
mmol) and triethylamine (12.5 mL, 90 mmol) in methylene chloride (250 mL)
at zero degrees 25 Celsius was added a solution of methanesulfonyl   WO
00/462Z1 -352 



3 0 J U L 2003 PCT/US00/03061 chloride (7 mL, 60 mmol) in methylene
chloride (50 mL). After one hour at ambient temperature, the solvent was
removed in vacuo. The residue was taken up in ethyl acetate, washed with
water two times, 5 brine, dried over NazSO4, filtered, and concentrated in
vacuo. The product was recrystallized (ethyl acetate/hexanes) to give the
sulfonamide as a beige solid (14.2 g, 94%). HRMS (ES+) M+ H ` calculated
for C13H19N10zS1 . 254.121S, found 254.1211. 10 Part B: Preparation of
methyl [[4-(phenylmethyl)-1pineridinyll sulfonyLL1 acetate In dry equipment
under nitrogen, the sulfonamide from Part A (2.53 g, 10 mmol) was dissolved
in dry tetrahydrofuran (20 mL), chilled to minus seventy 15 five degrees
Celsius, and a 1M solution of lithium bis(trimethylsilyl)amide (20 mL) was
added while maintaining the temperature below minus sixty-five degrees.
'After thirty minutes at minus seventy-five degrees Celsius, a solution of
methyl chloroforrnate 20 (0.77mL, 10 mmol) in dry tetrahydrofuran (10 mL)
was added maintaining the temperature below minus sixty degrees. After
thirty minutes at minus seventy-five degrees Celsius, the reaction was
quenched with saturated ammonium chloride solution (100 mL) and 25
extracted with ethyl acetate. The combined extracts were washed with
saturated ammonium chloride solution, brine, dried over NaZSO4, filtered,
and concentrated in vacuo to give the methylene sulfonamide as a yellow oil
(3.05 g, 100%). 30 Part C: Preparation of methyl
tetrahydro-4-[[4(phenylmethyl)-1-piperidinyl]sulfonyl]-2Hpyran-4-carbod ate
3 0 J U l 2003 WO 00I46221 -353 PCT/USOOI03061 To a solution of the
methylene sulfonamide from Part B (4.1 g, 13.2 mmol) In dimethylformamide
(26 mL) was added potassium carbonate (7.8 g, 56.6 mmol),
bis-(2-bromoethyl)ether (1.73 mL, 13.2 mmol) and 18 5 Crown-6 (500mg). The
slurry was stirred at sixty degrees Celsius. After sixteen hours, potassium
carbonate (2.0 g, 14 mmol) and bis-(2bromoethyl)ether (0.2 mL, 1.6 mmol)
were added and the reaction stirred at sixty degrees Celsius . 10 After a
total of twenty-eight hours, the reaction was concentrated in vacuo. The
residue was taken up in ethyl acetate, washed with water three times,
brine, dried over NaZSO4, filtered, and concentrated in vacuo.
Chromatography (on silica, ethyl 15 acetate/hexanes) provided the
THP-substituted sulfonamide as a white solid (2.85 g, 57%). Part D:
Preparation of tetrahydro-4-[(4
~(phenylmethyl)-1-piperidinylJsulfonyl]-2Hp_yran-4-carboxylic acid 20 In
dry equipment under nitrogen, the THPsubstituted sulfonamide from Part C
(2.8 g, 7.3 mmol) was dissolved in dry tetrahydrofuran 25 mL) and potassium
trimethylsilonate (1.4 g, 11.0 mmol) was added at ambient temperature.
After sixteen hours, 25 water (100 mL) was added and the solution
concentrated in vacuo. The residue was taken up in water and extracted with
ethyl acetate to remove unreacted starting material. The aqueous solution
was treated with 6 N HCl until pH=1. The slurry was 30 extracted with ethyl
acetate and the combined extracts washed with water, dried over Na2S04,
filtered, and concentrated in vacuo. The residue was heated in diethyl
ether, the solid filtered and dried  



3 0 J U ~ 2003 WO 00/46221 1'CT/US00/0306 t -354 to give the carboxylic
acid as a white solid (1.96 g, 73%) . Part E: Preparation of
tetrahydro-4-([4(phenylmethyl)-1-piperidinyl]sulfonyl]-N 5
f(tetrahvdro-2H=pyran-4-carboxamide In dry equipment under nitrogen, the
carboxylic acid from Part D (1.9 g, 5.18 mmol) was dissolved in dry
dimethylformamide (13 mL) and the remaining reagents were added to the
solution in the following 10 order: N-hydroxybenzotriazole hydrate (0.84 g,
6.2 mmol), N-methylmorpholine (1.71 mL, 15.5 mmol),
O(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.88 g, 16.0 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (1.39 g, 7.25
mmol). 15 After two hours at ambient temperature, the reaction was
concentrated in vacuo. The residue was taken up in ethyl acetate, washed
with water, 5% KHSO4, saturated NaHCO3, brine, dried over NaZSOq, filtered,
and concentrated in vacuo. Chromatography (on silica, 20 ethyl
acetate/hexanes) provided the TPH hydroxamate as a white foam (2.22 g,
93%). Part F: Preparation of tetrahydro-N-hydroxy-4-[[4(phenylmethyl)
-1-piperidinyl] sulfonyl] -2Hpyran-4 -carboxamide 25 To a solution of the
THP hydroxamate from Part E (2.15 g, 4.6 mmol) in 1,4-dioxane (12 mL) was
added 4 N HC1 dioxane solution (12 mL) and methanol (12 mL). After thirty
minutes at ambient temperature, the reaction was diluted with ethyl acetate
and washed 30 with water, dried over Na2SO4, filtered, and concentrated in
vacuo. The product was recrystallized (acetone/hexanes) to give the
depicted compound as a white solid (1.45 g, 82%). HRMS (ES+)~   3 0 J U L
2003 WO 00/46Z21 PCT/US00/030G1 -3S5 M+ H ~ calculated for CleH2sNzOs Si:
383.1641, found 383.1640. Example 9: Preparation of N-hydroxy-2-[[4-[4 5
(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyllbutanamide CH O .N .N~ HO
~S CF3 O O ~O 10 Part A: Preparation of 1,1-dimethylethyl 4-hydroxy-1
pineridinecarboxylate In dry equipment under nitrogen, 4 



hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in tetrahydrofuran (200
mL) and triethylamine (29 mL, 15 0.21 mol). A solution of
di-t-butyldicarbonate (43.65 g,~ 0.2 mol) was added at such a rate that the
temperature remained below thirty degrees Celsius. After stirring at
ambient temperature for tour hours, the reaction was concentrated in vacuo.
The residue 20 was taken up in ethyl acetate, washed with water, 5s KHSO4 ,
saturated NaHCO3 , brine ( dried over NazSO4 filtered, and concentrated in
vacuo to give the BOC piperidine as a white solid (37.7 g, 94%). Part B:
Preparation of 1,1-Dimethylethyl 4-(425 (trifluoromethyl)phenoxy]
-1pip,~ridinecarboxlate To a solution of the BOC piperidine from Part A
(6.03 g, 30 mmol) in dimethylformamide (60 mL) were added cesium carbonate
(9.77 g, 30 mmol) and 4 30 fluorobenzotrifluoride (3.8 mL, 30 mmol). The
resulting slurry was stirred at ninety degrees   3 0 J ll l 20D3 WO
00/46Z21 -356 PCT/US00/03061 Celsius. After nineteen hours, cesium
carbonate (3.26 g, 10 mmol) and 4-fluorobenzotrifluoride (0.9S mL, 10 mmol)
were added and the reaction continued at ninety degrees Celsius. After a
total of forty-six 5 hours, the reaction was concentrated in vacuo. The
residue was taken up in ethyl acetate, washed with water three times,
brine) dried over Na2SO4, filtered, and concentrated in vacuo.
Chromatography (on silica, ethyl acetate/hexanes) provided the substituted
BOC 10 piperidine as a white solid (6.0 g, 58%). Part C: Preparation of
4-[4-(trifluoromethyl)phenoxy,l,iperidine To a slurry of the substituted
BOC piperidine from Part B (5.95 g, 17.2 mmol) in 1,4-dioxane (10 15 mL)
was added 4 N HC1 dioxane solution (17 mL). After one hour at ambient
temperature, the reaction was concentrated in vacuo. The residue was
slurried in diethyl ether and vacuum filtration of the resulting
precipitate provided the hydrochloride salt 20 as a white solid (4.6 g,
100%). Part D: Preparation of
1-(methylsulfonyl)-4-[4~trifluoromethvl)nhenox~rL~iperidine To a solution
of the hydrochloride salt from Part C (4.6 g, 16.9 mmol) and triethylamine
(5.9 mL, 25 42.4 mmol) in methylene chloride (45 mL) at zero degrees
Celsius was added a solution of methanesulfonyl chloride (1.97 mL, 2S.4
mmol) in methylene chloride (10 mL). After one hour at ambient temperature,
the solvent was removed in 30 vacuo. The residue was taken up in ethyl
acetate, washed with water two times, brine, dried over NazSO4, filtered,
and concentrated in vacuo. The residue was slurried in diethyl ether and
vacuum filtration of   



3 0 J tl l 2003 WO 00/4622l -357 PCT/US00/03061 the resulting precipitate
provided the sulfonamide as an off-white solid f5.25 g, 96%). Part E:
Preparation of Methyl [ [4- [4(trifluoromethyl)phenoxy]-1-piperidinyl]5
sulfony~lacetate In dry equipment under nitrogen, the sulfonamide from Part
D (4.2 g, 13 mmol) was dissolved in dry tetrahydrofuran (26 mL), chilled to
minus seventyfive degrees Celsius, and a 1 M solution of lithium 10
bis(trimethylsilyl)amide (26 mL) was added while maintaining the
temperature below minus sixty-five degrees. After thirty minutes at minus
seventy-five degrees Celsius, a solution of methyl chloroformate (1.0 mL,
13 mmol) in dry tetrahydrofuran (13 mL) was 15 added while maintaining the
temperature below minus sixty degrees. After thirty minutes at minus
seventy-five degrees Celsius, the reaction was quenched with saturated
ammonium chloride solution (100 mL) and extracted with ethyl acetate. The
20 combined extracts were washed with saturated ammonium chloride solution,
brine, dried over Na2S04, filtered, and concentrated in vacuo to give the
methylene sulfonamide as a yellow oil (4.95 g, 100%). Part F: Preparation
of methyl 2-[(4-[4 25
(trifluoromethyl)phenoxy]-1-piperidinyl]s~lfonvllbutanoate To a solution of
the methylene sulfonamide from Part E (6.15 g, 16 mmol) in
dimethylformamide (32 mL) were added potassium carbonate (7.8 g, 56.6
mmol), 30 bis-(2-bromoethyl)amine ethyl carbamate ( 3.0 g, 10.75 mmol;
partially purified) and 18-Crown-6 (500 mg). The resulting slurry was
stirred at sixty degrees Celsius. After sixteen hours, potassium   3 0 JUl
Q003 WO 00/46221 -358 PCT/US00103061 carbonate (2.0 g, 14 mmol) was added
and the reaction stirred at sixty degrees Celsius. After a total of twenty
four hours, the reaction was concentrated in vacuo. The residue was taken
up in ethyl acetate, 5 washed with water three times, brine, dried over
Na2SO4, filtered, and concentrated in vacuo. Chromatography (on silica,
ethyl acetate/hexanes) provided the ethyl sulfonamide as a light yellow oil
(0.3 g) 10%). 10 Part G: Preparation of
2-([4-[4-(trifluorometyl)phenoxyl-1-piperidinyllsulfon~llbutanoic acid In
dry equipment under nitrogen, the ethyl sulfonamide from Part F (0.82 g,
12.0 mmol) was 



15 dissolved in dry tetrahydrofuran (5.0 mL) and potassium
trimethylsilonate (0.51 g, 4.0 mmol) was added at ambient temperature.
After eighteen hours water (100 mL) was added and the solution concentrated
in vacuo. The residue was taken up in 20 water and extracted with ethyl
acetate. The combined extracts were concentrated in vacuo. The residue was
wetted with water and 1N HC1 solution (3.0 mL) was added, the resulting
slurry was extracted with ethyl acetate and the combined extracts washed
with brine, 25 dried over Na2SOa, filtered, and concentrated in vacuo to
give the carboxylic acid as an off-white solid (669 mg) 85%). Part H:
Preparation of N-[(tetrahydro-2H-pyran-2yl)oxy] -2- [ [4- (4-
(trifluorornethyl)phenoxy] -130 piperidinyllsulfor~yllbutanarnide In dry
equipment under nitrogen, the carboxylic acid from Part G (0.627 g, 1.59
mmol) was dissolved in dry dimethylformamide (4 mL) and the remaining   3 0
J !~ l 2003 WO 00/46221 -359 PCT/US00/03061 reagents were added to the
solution in the following order: N-hydroxybenzotriazole hydrate (0.26 g,
1.9 mmol), N-methylmorpholine (0.53 mL, 4.84 mmol),
O(tetrahydro-2H-pyran-2-yl)hydroxylamine (0.585 g, 5.0 5 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (0.43 g, 2.26
mmol). After fourteen hours at ambient temperature, the reaction was
concentrated in vacuo. The residue was taken up in ethyl acetate, washed
with water, 5% 10 KHSO4 , saturated NaHCO3, brine , dried over NazSO4 ,
filtered, and concentrated in vacuo. Chromatography (on silica, ethyl
acetate/hexanes) provided the THP hydroxamate as a white solid (0.666 g,
85%). Part I: Preparation of N-Hydroxy-2-[[4-[4 15
(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyl l butanamide To a solution
of the THP hydroxamate from Part H (0.61 g, .1.23 mmol) in 1,4-dioxane (3
mL) were added 4 N HC1 dioxane solution (3 mL) and methanol (3 mL). 20
After two hours at ambient temperature, the reaction was diluted with ethyl
acetate and washed with water, dried over NazSO4, filtered, and
concentrated in vacuo. The product was recrystallized (acetone/hexanes) to
give the depicted compound as a 25 white solid (490 mg, 97%). HRMS (ES+) M+
NH4 calculated for Cl6HzxNzOs SiFs . 428.1467, found 428.1451. Example 10:
Preparation of tetrahydro-N-hydroxy-430 [ [4- [4- (trifluoromethoxy)phenyl]
-1 piperazinyl]sulfonyl]-2H-pyran-4carboxamide, monohydrochlor3,de   3 0 J
a l Zoo3 



WO 00/462Z1 -360 O O O HO. N S. Nn H ~N O HCI OCF3 PCT/US00/03061 Part A:
To a solution of tert-butyl-piperazine (25.0 g, 134 mmol) in
dichloromethane (200 mL), 5 cooled to zero degrees Celsius, was added
triethylamine (28.3 mL, 201 mmol) followed by methanesulfonyl chloride
(15.5 mL, 201 mmol). Once the addition was complete the cooling bath was
removed and the reaction mixture was stirred at 10 ambient temperature.
After 1 hour the reaction mixture was concentrated in vacuo. The residue
was partitioned between H20 and ethyl acetate and the aqueous was further
extracted with ethyl acetate. The combined organic layers were washed with
15 saturated NaCl and dried over Na2S04. Concentration in vacuo provided
the sulfonamide as an off-white solid (36.4 g, >100%). Part B: To a
solution of the sulfonamide of .part A (35.0 g, 132 mmol) in
tetrahydrofuran (200 mL) 20 was slowly added a solution of lithium
bis(trimethylsilyl)amide (66.5 g, 397 mmol) in tetrahydrofuran (300 mL) at
such a rate that the temperature never exceeded minus sixty degrees
Celsius. After stirring at minus seventy-eight 25 degrees Celsius for 1.5
hours a solution of dimethyl carbonate (10.2 mL, 132 mmol) in
tetrahydrofuran (100 mL) was slowly added at such a rate that the
temperature of the reaction never exceeded minus sixty degrees Celsius.
After stirring for 1 hour at   3 0 JUL 2003 WO 00/4622l -361 PCT/US00103061
minus seventy-eight degrees Celsius the reaction was quenched by the
addition of saturated NH4C1. The reaction mixture was diluted with H20 and
extracted with ethyl acetate. The combined organic layers were 5 washed
with 5% HC1, saturated NHqCl, saturated NaCl and dried over Na2S04.
Concentration in vacuo provided the sulfonamide ester as an orange oil
(34.1 g, 80%) . Part C: To a solution of the sulfonamide ester 10 of part B
(15.00 g, 46.53 mmol) in N,Ndimethylformamide (200 mL) was added KzC03
(19.29 g, 139.59 mmol), 18-crown-6 (4.65 g) and bis(2bromoethyl)ether
(10.79 g, 46.53 mmol). The resulting mixture was heated to sixty degrees
Celsius 15 for 22 hours and then additional KzC03 (19.3 g, 139.6 mmol) and
bis(2-bromoethyl)ether (5.8 mL, 23.2 mmol) was added and stirring was
continued at sixty degrees Celsius fbr 22 hours. The reaction mixture was
then concentrated in vacuo. The residue was dissolved in 



20 acetonitrile and filtered through a pad of Celite. The filtrate was
concentrated in vacuo and the residue was partitioned between H20 and ethyl
acetate. The organic layers were washed with saturated NaHC03, saturated
NaCl and dried over Na2S04. Chromatography 25 (on silica, ethyl
acetate/hexanes) provided the cyclized ester as a pale yellow solid (7.23
g, 40%). Part D: The cyclized ester of part C (7.23 g, 18.42 mmol) was
treated with a solution of 4N HC1 in dioxane (46 mL). After stirring at
ambient 30 temperature for 1 hour the reaction mixture was concentrated in
vacuo to provide the piperazine sulfonamide as a tan solid (5.83 g, 96%).
3 0 J U L Z003 WO 00/4622l -362 PCT/US00/03061 Part E: To a suspension of
the piperazine sulfonamide of part D (2.15 g, 6.53 mmol) in toluene (15
mL), precooled to zero degrees Celsius, was added sodium tert-butoxide
(1.43 g, 14.93 mmol). Once the 5 addition was complete the cooling bath was
removed and the reaction mixture was allowed to warm to ambient temperature
at which time 4(trifluoromethoxy)bromobenzene (1,50 g, 6.22 mmol), BINAP
(0.116 g, 0.187 mmol) and 10 tris(dibenzyldeneacetone)dipallidium (0)
(0.0S7 g, 0.062 mmol) were added. The resulting mixture was stirred at
eighty degrees Celsius for 12 hours and then concentrated in vacuo. The
residue was heated in boiling methanol, decanted from the salts and 15
concentrated in vacuo. The residue was dissolved in HZO and acidified
(pH-2) with 1N HC1. The aqueous layer was then extracted with ethyl
acetate. The combined, organic layers were dried over Na2S0, to give the
acid as a yellow solid (1.06 g, 39%). 20 Part F: To a solution of the acid
of part E (1.06 g, 2.42 mmol) in N,N-dimethylformamide (5.0 mL) was added
1-hydroxybenzotriazole (0.392 g, 2.90 . mmol)) N-methylmorpholine (0.790
mL, 7.26 mmol), 0(tetrahydropuranyl) hydroxylamine (0.425 g, 3.63 25 mmol)
and 1-3-[(dimethylamino)propyly-3 ethylcarbodiimide hydrochloride (0.650 g,
3.39 mmol). After stirring at ambient temperature for 7 hours the reaction
was diluted with H20 and extracted with ethyl acetate. The combined organic
layers were washed 30 with saturated NaHC03, saturated NaCl and dried over
Na2S09. Chromatography (on silica, ethyl acetate with 5% methanol/hexanes)
provided the protected hydroxamate as a white solid (1.02 g, 78%).   3 0 J
U L 2003 WO 00/46Z21 -363 PCTIUS00/03061 



Part G: The protected hydroxamate of part F (1.02 g, 1.90 mmol) was treated
with a solution of 2N HC1 in diethyl ether (9.5 mL) and methanol (0.77 mL,
18.97 mmol). The reaction mixture became gelatinous 5 and a solution of 4 N
HC1 in dioxane (4.0 mL) was added. After stirring at ambient temperature
for 2 hours the solids were collected by filtration, washing with diethyl
ether, to give the title compound as a white solid (0.869 g, 93%). MS MHF
10 calculated for Cl~Hz3O6N3S1F3: 454, found 454. Example 11: Preparation
of
N-hydroxy-2-[[4-[4(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyllacetamid
e 15 O .N .N~ HO ~~SO CFs Part A: Preparation of 1,1-Dimethylethyl
4-hydroxy-1,~igerid,'_necarboxvlate 20 In dry equipment under nitrogen,
4hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in tetrahydrofuran (200
mL) and triethylamine (29 mL, 0.21 mol). A solution of
di-t-butyldicarbonate (43.65 g, 0.2 mol) was added at such a rate that the
25 temperature remained below thirty degrees Celsius. After stirring at
ambient temperature for four hours, the reaction was concentrated in vacuo.
The residue was taken up in ethyl acetate, washed with water, 5% KHS04,
saturated NaHC03, saturated sodium chloride 30 solution, dried over Na2S04,
filtered, and   3 0 J U l 2003 WO 00I46221 -364 PCI'/US00/03061
concentrated in vacuo to give the BOC piperidine as a white solid (37.7 g,
94%). Part B: Preparation of 1,1-dimethylethyl
4-(4(trifluoromethyl)phenoxy) -1 5 piperidinecarboxylate To a solution of
the BOC piperidine from part A (6.03 g,30 mmol) in dimethylformamide (60
mL) were added cesium carbonate (9.77 g, 30 mmol) and
4fluorobenzotrifluoride (3.8 mL, 30 mmol). The slurry 10 was stirred at
ninety degrees Celsius. After nineteen hours cesium carbonate (3.26g, 10
mmol) and 4-fluorobenzotrifluoride (0.95m1 mL, 10 mmol) were added and the
reaction continued at ninety degrees Celsius. After a total of forty six
hours, the 15 reaction was concentrated in vacuo. The residue was taken up
in ethyl acetate, washed with water three times, saturated sodium chloride
solution, dried over Na2S04, filtered, and concentrated in vacuo.
Chromatography (on silica, ethyl acetate/hexanes) 20 provided the
substituted BOC piperidine as a white solid (6.0 g, 58s) . 



Part C: Preparation of 4-(4-(trifluoromethyl)phenox5rlRiperidine A solution
of 4 N HC1 dioxane solution (17 mL) 25 was added to a slurry of the
substituted BOC piperidine from part H (5.95 g, 17.2 mmol) in 1,4dioxane
(10 mL). After one hour at ambient temperature the reaction was
concentrated in vacuo. The residue was slurried in diethyl ether and vacuum
30 filtration of the resulting precipitate provided the hydrochloride salt
as a white solid (4.6 g, Z00%). Part D: Preparation of
1-(Methylsulfonyl)-4-(4 (t~ifluoromethyl)phenoxyl pioeridine   WO 00146221
-365 3 0 JUL 003 PCT!'US00103061 A solution of methane sulfonyl chloride
(1.97 mL, 25.4 mmol) in dichloromethane (10 mL) was added to a solution of
the hydrochloride salt from part C (4.6 g, 16.9 mmol) and triethylamine
(5.9 mL, 42.4 S mmol) in dichloromethane (45 mL) at zero degrees Celsius.
After one hour at ambient temperature, the solvent was stripped in vacuo.
The residue was taken up in ethyl acetate, washed with water Cwo times,
saturated sodium chloride solution, dried over Na2SO4, 10 filtered, and
concentrated in vacuo. The residue was slurried in diethyl ether and vacuum
filtration of the resulting precipitate provided the sulfonamide as an
off-white solid (5.25 g, 96~). Part E: Preparation of methyl [[4-(4 15
(trifluoromethyl)-phenoxy]-1-piperidinyl]sulfonyllacetate In dry equipment
under nitrogen, the sulfonamide from part D (4.2 g, 13 mmol) was dissolved
in dry tetrahydrofuran (26 mL), chilled to minus seventy20 five degrees
Celsius, and a 1 M solution of lithium bis(trimethylsilyl)amide (26 mL) was
added maintaining the temperature below minus sixty five degrees. After
thirty minutes at minus seventy-five degrees Celsius, a solution of methyl
chloroformate 25 (l.OmL, 13 mmol) in dry tetrahydrofuran (13 mL) was added
while maintaining the temperature below minus sixty degrees. After thirty
minutes at minus seventy-five degrees Celsius, the reaction was quenched
with saturated ammonium chloride solution 30 (100 mL) and extracted with
ethyl acetate. The combined extracts were washed with saturated ammonium
chloride solution, saturated sodium chloride solution, dried over Na2S04,
filtered, and   3 0 JIiL Q003 WO 00/46Z21 -366 PCT/US00103061 



concentrated in vacuo to give the methylene sulfonamide as an yellow oil
(4.95 g, 100%). Part F: Preparation of
([4-(4-(trifluoromethyl)phenox~l-1-nineridinvllsulfonyllacetic acid 5 In
dry equipment under nitrogen, the methylene sul f onamide f rom part E ( 1
. 52 g , 4 . 0 mmol ) was dissolved in dry tetrahydrofuran( 10 mL) and
potassium trimethylsilonate (1.03 g, 8.0 mmol) was added at ambient
temperature. After fifteen hours, 10 water (50 mL) was added, and at 5
degrees Celsius 6 N HC1 was added until pH=1. The slurry was extracted with
ethyl acetate and the combined extracts washed with water, dried over
Na2S04, filtered, and concentrated in vacuo. The residue was heated in 15
diethyl ether, the solid filtered and dried to give the carboxylic acid as
a white solid (1.25 g, 85%). Part G: Preparation of
N-[(tetrahydro-2H-pyran-2 ~1)oxy] -2- [ [4- [4- (trifluoromethyl)phenoxy]
-18iperidii-,tyll sulfonyll acetamide 20 In dry equipment under nitrogen,
the carboxylic acid from part F (1.2 g, 3.3 mmol) was dissolved in ", dry
dimethylformamide (8 mL) and the remaining reagents were added to the
solution in the following order: N-hydroxybenzotriazole hydrate (0.53 g)
3.9 25 mmol), N-methylmorpholine (1.08 mL, 9.8 mmol), 0
(tetrahydro-2I-3-pyran-2-yl)hydroxylamine (1.19 g, 10.1 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (0.88 g, 4.6
mmol). After two hours at ambient temperature, the reaction 30 was
concentrated in vacuo. The residue was taken up in ethyl acetate) washed
with water, 5% KHS04, saturated NaHC03, saturated sodium chloride solution,
dried over Na2S04) filtered, and concentrated in   3 0 J h L 2003 WO
00/462ZI -367 PCT/US00/03061 vacuo. Chromatography (on silica, ethyl
acetate/ hexanes) provided the THP hydroxamate as a white solid (1.16 g,
76%). Part H: Preparation of N-hydroxy-2-[[4-[9 5
(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonylLacetamide To a solution of
the THP hydroxamate from part G (1.11 g, 2.4 mmol) in 1,4-dioxane (6 mL)
were added 4 N HC1 dioxane solution (6 mL) and methanol (6 mL). 10 After
ninety minutes at ambient temperature, the reaction was diluted with ethyl
acetate and washed with water, dried over NaZS04, filtered, and
concentrated in vacuo. The product was recrystallized (acetone/hexanes) to
give the title 15 compound as a white solid (0.60 g, 67%). HRMS (ES+) M+ H
' calculated for ClqHl~F3NZO5S1: 383.0889, found 383.0885. Example 12:
Preparation of N-hydroxy-1-(2 



20 methoxyethyl) -4- [ [4- [4- (trifluoromethyl)
phenoxy]-1-piperidinyl)sulfonyl]-4p~,peridinecarb~xamide, monohydrochloride
O~CH3 HCI N O .N .N~ I i NO ;S~ Cfi3 p O O 25 Part A: Preparation of
1,1-Dimethylethyl 4-hydroxy-1pi~eridines~~rbox~~~te   3 0 JUl Q003 WO
00l46221 -368 rcTlusoolo3061 In dry equipment under nitrogen,
4hydroxypiperidine (20.2 g) 0.2 mol) was dissolved in tetrahydrofuran f200
mL) and 'triethylamine t29 mL, 0.21 mol). A solution of
di-t-butyldicarbonate 5 (43.65 g, 0.2 mol) was added at such a rate that
the temperature remained below thirty degrees Celsius. After stirring at
ambient temperature for four hours, the reaction was concentrated in vacuo.
The residue was taken up in ethyl acetate, washed with water, 5% 10 KHSO4,
saturated NaHC03, saturated sodium chloride solution, dried over NaZS04,
filtered, and concentrated in vacuo to give the BOC piperidine as a white
solid (37.7 g, 94%) . Part B: Preparation of 1,1-dimethylethyl 4-[415
(trifluoromethyl)phenoxy)-1piperidinecarbogvlate To a solution of the BOC
piperidine from part A (6.03 g,30 mmol) in dimethylformamide (60 mL) were
added cesium carbonate t9.77 g, 3o mmol) and 4 20 fluorobenzotrifluoride
(3.8 mL, 30 mmol). The slurry was stirred at ninety degrees Celsius. After
nineteen hours cesium carbonate (3.26g, 10 mmol) and
9-fluorobenzotrifluoride (0.95m1 mL, 10 mmol) were added and the reaction
continued at ninety degrees 25 Celsius. After a total of forty six hours,
the reaction was concentrated in vacuo. The residue was taken up in ethyl
acetate, washed with water three times, saturated sodium chloride solution,
dried over NaZSOq, filtered, and concentrated in vacuo. 30 Chromatography
(on silica, ethyl acetate/hexanes) provided the substituted BOC piperidine
as a white solid (6.0 g, 58~). Part C: Preparation of
4-(4-(trifluoromethyl)   3 0 J U ~ ?003 



WO 00146221 -369 PCT/US0010306I phenoxyl p~g~-idine To a slurry of the
substituted BOC piperidine from part H (5.9S g, 17.2 mmol) in 1,4-dioxane
(10 mL) was added 4 N HC1 dioxane solution (17 mL). 5 After one hour at
ambient temperature the reaction was concentrated in vacuo. The residue was
slurried in diethyl ether and vacuum filtration of the resulting
precipitate provided the hydrochloride salt as a white solid (9.6 g, 100%).
l0 Part D: Preparation of 1-(methylsulfonyl)-4-[4( tri f luoromethyl >
p~eno~yl piperidine To a solution of the hydrochloride salt from part C
(4.6 g) 16.9 mmol) and triethylamine (5.9 mL, 15 42.4 mmol) in
dichloromethane (45 mL) at zero degrees Celsius was added a solution of
methane sulfonyl chloride (1.97 mL, 25.4 mmol) in dichloromethane (10 mL).
Afte,r one hour at ambient temperature, the solvent was stripped in vacuo.
The residue was taken 20 up in ethyl acetate, washed with water two times,
saturated sodium chloride solution, dried over Na2S04, filtered, and
concentrated in vacuo. The residue was slurried in diethyl ether and vacuum
filtration of the resulting precipitate provided the sulfonamide as 25 an
off-white solid (5.25 g, 96%). Part E: Preparation of methyl
[[4-[4(trifluorvmethyl)phenoxy]-1-piperidinyl]sulfon~rll a~et~te In dry
equipment under nitrogen, the sulfonamide 30 from part D (4.2 g, 13 mmol)
was dissolved in dry tetrahydrofuran t26 mL)) chilled to minus seventyfive
degrees Celsius, and a 1 M solution of lithium bis(trimethylsilyl)amide (26
mL) was added   3 0 J U L 2003 WO 00/4622I -370 PCT/US00/03061 maintaining
the temperature below minus sixty five degrees. After thirty minutes at
minus seventy-five degrees Celsius, a solution of methyl chloroformate (1.0
mL, 13 mmol) in dry tetrahydrofuran (13 mL) was 5 added maintaining the
temperature below minus sixty degrees. After thirty minutes at minus
seventy-five degrees Celsius, the reaction was quenched with saturated
ammonium chloride solution (100 mL) and extracted with ethyl acetate. The
combined extracts 10 were washed with saturated ammonium chloride solution,
saturated sodium chloride solution, dried over Na2S09, filtered, and
concentrated in vacuo to give the methylene sulfonamide as an yellow oil
(4.95 g, 100%) . 15 Part F: Preparation of methyl
1-(phenylmethyl)-4-[[4(9-(trifluoromethyl)phenoxy]-1-piperidinyl]~ulfon~rll
-4-p_iperidinecarboxylate To a solution of the methylene sulfonamide from
part E (1.14 g) 3 mmol) in dimethylformamide (6 mL) 20 were added potassium
carbonate (1.24 g, 9 mmol), bis (2-chloroethyl)benzyl amine t0.7 g, 3 mmol;
and 18Crown-6 (500mg). The slurry was stirred at sixty degrees Celsius.
After sixteen hours the reaction was concentrated in vacuo. The residue was
taken up 



25 in ethyl acetate, washed with water three times, saturated sodium
chloride solution, dried over NazSOq, filtered, and concentrated in vacuo.
Chromatography (on silica, ethyl acetate/hexanes) provided the piperidine
sulfonamide as a white solid (950 mg, 30 59%) . Part G: Preparation of
Methyl 1-(2-methoxyethyl)-9[ [4- [4- (trifluoromethyl)phenoxy] -1 a fo.v
-4- box late   3 0 J ~! ~ 2003 WO 00I46221 -371 PCT/US00/03061 To a slurry
of the piperidine sulfonamide from part F (420 mg, 0.8 mmol) in methanol
(15 mL) was added ammonium formate (147 mg, 2.3 mmol). The system was
purged with nitrogen for 10 minutes. The 5 nitrogen stream was removed and
palladium on carbon (80 mg of 10 weight % on activated carbon, 50%water)
was added. The reaction was refluxed for forty five minutes, cooled,
filtered through Celite under nitrogen) and concentrated in vacuo. The
residue was 10 dissolved in dry dimethylformamide (5 mL) and potassium
carbonate (150 mg, 1.07 mmol) and 2bromoethyl methyl ether (100 uL, 1.07
mmol) were added. The reaction was stirred at thirty five degrees Celsius
for thirty hours and then 15 concentrated in vacuo. The residue was taken
up in ethyl acetate and filtered through Celite. The filtrate washed with
water two times, saturated sodium chloride solution, dried over Na2S04,
filtered, and concentrated in vacuo. The product was 20 recrystallized
(methanol) to give the N-methoxyethyl piperidine sulfonamide as an
off-white solid (190 mg, 53%) . Part H: Preparation of
1-(2-methoxyethyl)-4-[[4-(4(trifluoromethyl)phenoxy]-1-piperidinyl]25
sulfonyll-4-oiperidinecarboxylic acid In dry equipment under nitrogen, the
Nmethoxyethyl piperidine sulfonamide from part G (1.51 g, 2.97 mmol) was
dissolved in dry tetrahydrofuran (30 mL) and potassium trimethylsilonate
(1.27 g, 8.91 30 mmol) was added at ambient temperature. After five hours,
water (10 mL) was added and at 5 degrees Celsius, 6 N HC1 was added until
pH=1. The slurry was filtered, washed with water and dried in vacuo to   3
0 J !J l 2003 WO 00/46221 PCT/US00/03061 -372 give the carboxylic acid as a
white solid (1.47 g, 100%) . Part I: Preparation of
1-(2-methoxyethyl)-N{(tetrahydro-2H-pyran-2-yl)oxy]-4-[[4-[4 



5 (trifluoromethyl)phenoxy]-1-piperidinyl]sul fonvl 1 -4
-piperid~necarboxamide In dry equipment under nitrogen, the carboxylic acid
from part H (1.4 g, 2.83 mmol) was dissolved in dry dimethylformamide (12
mL) and the remaining 10 reagents were added to the solution in the
following order: N-hydroxybenzotriazole hydrate (0.46 g, 3.4 mmol),
N-methylmorpholine (0.93 mL, 8.5 mmol),
O(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.03 g, 8.8 mmol), and
1-(3-dimethylaminopropyl)-3 15 ethylcarbodiimide hydrochloride (0.76 g, 4.0
mmol). The reaction was stirred at forty five degrees Celsius. After forty
eight hours, the reaction was concentrated in vacuo. The residue was taken
up in ethyl acetate, washed with water, 5% KHSO4, saturated 20 NaHC03,
saturated sodium chloride solution, dried over Na2S04, filtered, and
concentrated in vacuo. Chromatography (on silica, ethyl acetate/hexanes)
provided the THP hydroxamate as a white solid (800 mg, 48%) . 25 Part J:
Preparation of N-hydroxy-1-(2-methoxyethyl)4- [ [4- [4-
(trifluoromethyl)phenoxy] -1piperidinyl]sulfonyl]-4piperidinecarboxamic~e.
monohvdrochloride To a solution of the THP hydroxamate from part I 30 (760
mg, 1.28 mmol) in 1,4-dioxane (3 mL) was added 4N HC1 dioxane solution (3.2
mL) and methanol (3.5 mLl. After thirty minutes at ambient temperature the
reaction was poured into 100 mL acetonitrile. The   3 0 J U l 2003 W O
00I46221 -373 PCT/US00/03061 slurry was filtered under nitrogen, washed
with acetonitrile and dried in vacuo to give the title compound as an off
white solid (0.62 g, 89%). HRMS (ES+) M+ H ' calculated for CZIH3oF3N306S1:
510.1886, 5 found 510.1862. Examplel3: Preparation of
tetrahydro-N-hydroxy-4-[[4(4-nitrophenoxy)-1-piperidinyllsulfonyl]2H-pvran-
4-carboxamide 10 O O .N .N~ HO ;S~ NOi p O O Part A: Preparation of
1,1-dimethylethyl 4-hydroxy-1 pineridinecarboxylate I5 In dry equipment
under nitrogen, 4 hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in
tetrahydrofuran (200 mL) and triethylamine (29 mL, 0.21 mol). A solution of
di-t-butyldicarbonate (43.65 g, 0.2 mol) was added at such a rate that the
20 temperature remained below thirty degrees Celsius. After stirring at
ambient temperature for four hours, the reaction was concentrated in vacuo.
The residue was taken up in ethyl acetate, washed with water, 5% KHSO4,
saturated NaHC03, saturated sodium chloride 



25 solution, dried over Na2S04, filtered, and concentrated in vacvo to give
the BOC piperidine as a white solid (37.7 g, 94%). Part B: Preparation of
1,1-dimethylethyl 4-(4nitrophenoxy) -1-pi,peridinyl carboxylate 30   3 D J
U l 2003 WO 00t46221 -374 PC1'/US00/03061 To a solution of the BOC
piperidine from part A (10.05 g, 0.05 mol) in dimethylformamide (100 mL)
were added cesium carbonate (16.3 g, 0.05 mol) and 4fluoronitrobenzene (5.3
mL, 0.05 mol). The slurry 5 was stirred at eighty five degrees Celsius.
After eight hours cesium carbonate (1.6g, 5 mmol) was added and the
reaction continued at ninety degrees Celsius. After a total of twenty four
hours, the reaction was concentrated in vacuo. The residue was taken up in
10 ethyl acetate, washed with water three times, saturated sodium chloride
solution, dried over Na~S04, filtered, and concentrated in vacuo.
Chromatography (on silica, ethyl acetate/hexanes) provided the substituted
BOC piperidine as an yellow solid (13.6 15 g, 84%) . Part C: Preparation of
4-(4-nitrophenoxy)piperidine, monohydrochloride To a, slurry of the
substituted BOC piperidine from part B (6.44 g, 20 mmol) In 1,4-dioxane (5
mL) 20 was added 4 N HC1 dioxane solution (20 mL). After two hour at
ambient temperature the reaction was concentrated in vacuo. The residue was
slurried in diethyl ether and vacuum filtration of the resulting
precipitate provided the hydrochloride salt as a 25 light yellow solid (5.2
g, 100%). Part D: Preparation of
1-(methylsulfonyl)-4-(4nitrophenoxy)~iperidine To a solution of the
hydrochloride salt from part C (S.17 g, 20 mmol) and triethylamine (7.0 mL,
30 50 mmol) in dichloromethane (80 mL) at zero degrees Celsius was added a
solution of methane sulfonyl chloride t2.32 mL, 30 mmol) in dichloromethane
f20 mL). After one hour at ambient temperature, the   3 O J lJ ~ 2OO3 WO
00/46221 PCT/US00/03061 -375 solvent was stripped in vacuo. The residue was
taken up in ethyl acetate, washed with water two times, saturated sodium
chloride solution, dried over Na2S04, filtered, and concentrated in vacuo.
The product was 



5 recrystallized (ethyl acetate/hexanes) to give the sulfonamide as an
yellow solid (4.57 g; 76%). Part E: Preparation of methyl
[[4-(4-nitrophenoxy)-1piperidinvllsulf,~nyllacetate In dry equipment under
nitrogen, the sulfonamide 10 from part D (4.48 g, 14.9 mmol) was dissolved
in dry tetrahydrofuran (30 mL), chilled to minus seventyfive degrees
Celsius, and a 1 M solution of lithium bis(trimethylsilyl)amide (30 mL) was
added maintaining the temperature below minus sixty five 15 degrees. After
thirty minutes at minus seventy-five degrees Celsius, a solution of methyl
chloroformate (1.15mL, 14.9 mmol) in dry tetrahydrofuran (15 mL) was added
while maintaining the temperature below minus sixty degrees. After thirty
minutes at minus 20 seventy-five degrees Celsius, the reaction was quenched
with saturated ammonium chloride solution (100 mL) and extracted with ethyl
acetate. The combined extracts were washed with saturated ammonium chloride
solution, saturated sodium chloride 25 solution, dried over Na2S04)
filtered, and concentrated in vacuo. Chromatography ton silica, ethyl
acetate/hexanes) provided the methylene sulfonamide as a white solid (3.9
g, 73%). Part F: Preparation of methyl tetrahydro-4-[[4-(430
nitrophenoxy)-1-piperidinyl]sulfonyl]-2Hpyran-4-carboxylate To a solution
of the methylene sulfonamide from part E (3.73 g, 10.4 mmol) in
dimethylformamide (20   3 0 J U l 2003 WO 00I46221 -376 PCT/I3SOOI03061 mL)
was added potassium carbonate (5.75 g, 41.6 mmol), bis-(2-bromoethyl)ether
(1.36 mL, 10.4 mmol) and 18-Crown-6 (500 mg). The slurry was stirred at
sixty degrees Celsius. After sixteen hours the 5 reaction was concentrated
in vacuo. The residue was taken up in ethyl acetate, washed with water
three times, saturated sodium chloride solution, dried over NazS04,
filtered, and concentrated in vacuo. The product was recrystallized (ethyl
acetate) to give 10 the tetrahydropyran sulfonamide as a white solid (2.1
g, 47%) . 



Part G: Preparation of
tetrahydro-4-[[4-(4nitrophenoxy)-1-piperidinyl)sulfonyl]-2Hpyran-4-carboxyl
ic acid 15 In dry equipment under nitrogen, the tetrahydropyran sulfonamide
from part F (2.04 g, 4.77 mmol) was dissolved in dry tetrahydrofuran (12
mL) and potassium trimethylsilonate (2.04 g, 14.3 mmol) was added at
ambient temperature. After five hours 20 water (50 mL) was added and the
tetrahydrofuran was stripped off in vacuo. The residue was washed with
ethyl acetate, the layers were separated, the aqueous was chilled to 5
degrees Celsius and 6 N HC1 was added until pH=1. The slurry was filtered)
washed 25 with water and dried in vacuo to give the carboxylic acid as a
white solid (1.66 g, 84%). Part H: Preparation of
tetrahydro-4-[[4-(4nitrophenoxy)-1-piperidinyl]sulfonyl]-N[(tetrahydro-2H-p
yran-2-yl)oxy]-2H-pyran-430 ca~boxamide In dry equipment under nitrogen)
the carboxylic acid from part G (1.63 g, 3.9 mmol) was dissolved in dry
dimethylformamide (10 mL) and the remaining   ~ o ~u[ 2ou3 WO 00I46221 -377
PCT/US00/03061 reagents were added to the solution in the following order:
N-hydroxybenzotriazole hydxate (0.640 g, 4.7 mmol), N-methylmorpholine (1.3
mL, 11.8 mmol), 0(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.43 g, 12.2 5
mmol), and 1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (1.1
g, 5.5 mmol). The reaction was stirred at forty five degrees Celsius. After
forty eight hours, the reaction was concentrated in vacuo. The residue was
taken up in 10 ethyl acetate, washed with water, 5% KHSO4, saturated
NaHC03, saturated sodium chloride solution) dried over Na2S0q, filtered,
and concentrated in vacuo. Chromatography (on silica, ethyl
acetate/methanol/hexanes) provided the THP 15 hydroxamate as a white solid
(1.89 g, 95%). Part I: Preparation of
tetrahydro-N-hydroxy-4-[[4-(4nitrophenoxy)-1-piperidinyl]sulfonyl]-2Hpyran-
4-carboxamide To a solution of the THP hydroxamate from part H 20 (1.85 g,
3.6 mmol) in 1,4-dioxane (9 mL) were added 4 N HC1 dioxane solution (9 mL)
and methanol (1 mL). After fifteen minutes at ambient temperature the
product precipitated from the reaction. The reaction was diluted with
diethyl ether, the solids filtered 25 under nitrogen and dried in vacuo to
give the title compound as a white solid (1.9 g, 93%). HRMS (ES+) M+ H+
calculated for Cl~Hz3N30BS1 : 430 . 1284 , found 430.1314. 30 Example 14:
Preparation of N-hydroxy-1-(phenylmethyl) -4- [ [4- [9- (trifluoromethoxy)
phenoxy]-1-piperidinyl]sulfonyl]-4p ~er~d~necarboxamide monoh~drochloride
3 0 J lj L 003 



WO 00I46221 -378 PCTIUS00/03061 HCl N O .N .N~ I / .CF HO ~S O O O ~O Part
A: Preparation of 1,1-dimethylethyl 4hydroxy-1-piperidinec:arboxylate In
dry equipment under nitrogen, 4 5 hydroxypiperidine (20.2 g, 0.2 mol) was
dissolved in tetrahydrofuran (200 mL) and triethylamine (29 mL, 0.21 mol).
A solution of di-t-butyldicarbonate (43.65 g, 0.2 mol) was added at such a
rate that the temperature remained below thixty degrees Celsius. 10 After
stirring at ambient temperature for four hours, the reaction was
concentrated in vacuo. The residue was taken up in ethyl acetate, washed
with water, 5% KHS09) saturated NaHC03, saturated sodium chloride solution,
dried over NaZS04, filtered, and 15 concentrated in vacuo to give the BOC
piperidine as a white solid (37.7 g, 94%). Part B: Preparation of
4-(methylsulfonyl)hydroxy-1piperidinecarboxylic acid, 1,1-dimethylethyl
ester 20 To a solution of the BOC p~peridine of part A (5.00 g, 24.84 mmol)
in dichloromethane (50 mL) at zero degrees Celsius, was added triethylamine
(3.81 mL, 27.32 mmol) followed by methane sulfonyl chloride (2.02 mL, 26.08
mmol). Once the addition was 25 complete the cooling bath was removed.
After stirring for two hours the reaction mixture was concentrated in
vacuo. The residue was taken up in ethyl acetate, washed with water two
times) saturated   ~ 0 .iil LOOS W O 0014622l -379 PCTlUS00103061 sodium
chloride solution, dried over Na~S04, filtered, and concentrated in vacuo
to provide the mesylate as an off-white solid (7.34 g, >100%). Part C:
Preparation of 4-[4-(trifluoromethoxy) 5 phenoxy]-1-piperidinecarboxylic
acid) 1,1dimethylethyl ester In dry equipment under nitrogen,
4trifluoromethoxyphenol (10.15 g, 57 mmol) was dissolved in dry
dimethylformamide (125 mL) and at 10 minus five degrees Celsius sodium
hydride (2.74g, 68.4 mmol of the 60% oil dispersion) was added and the ice
bath was removed. After one hour at ambient temperature, the mesylate from
part B (15.9 g, 57 mmol) was added and the reaction stirred at eighty 15
degrees Celsius. After stirring at ambient temperature for four hours, the
reaction was concentrated in vacuo. The residue was taken up in diethyl
ether, washed with water, saturated sodium chloride solution, dried over
Na2S04) filtered, and 



20 concentrated in vacuo to provide the substituted BOCpiperidine as a
beige solid (20.6 g, 100%). Part D: Preparation of
4-[4-(trifluoromethoxy)g, enoxyl piperidine At fifteen degrees Celsius, 4 N
HC1 in dioxanes 25 (125 mL) was slowly added to the substituted
BOCpiperidine from part C (20.6 g, 57 mmol) and stirred for ninety minutes.
The reaction was concentrated in vacuo. The residue was dissolved in water
(150 mL) and washed two times with ethyl acetate. The aqueous 30 solution
was cooled to five degrees Celsius and the pH adjusted to eleven with 5 N
sodium hydroxide solution and extracted with ethyl acetate. The ethyl
acetate was dried over NazS04, filtered, and   3 0 J U l 2003 wo oora6z2 i
-380 PCT/C3S00J03061 concentrated in vacuo to provide the substituted
piperidine as a beige solid (11.9 g, 80%). Part E: Preparation of
1-(methylsulfonyl)-4-[4(trifluoromethoxy)t~henoxylpiperidine 5 The
substituted piperidine from part D (11.5 g, 44.1 mmol) was dissolved in
dichloromethane (125 mL) with triethylamine (12.3 mL, 88.1 mmol)) and at
zero degrees Celsius a solution of methane sulfonyl 10 chloride (5.1 mL,
66.1 mmol) in dichloromethane (20 mL) was added. After one hour at ambient
temperature, the solvent was stripped in vacuo. The residue was taken up in
ethyl acetate, washed with water two times, saturated sodium chloride
solution, 15 dried over NazS04, filtered) and concentrated in vacuo. The
residue was recrystallized (ethyl acetate/hexanes) to give the sulfonamide
as an offwhite solid (10.77 g, 72%). Part F: Preparation of methyl [[4-[4
20 (trifluoromethoxy)phenoxy]-1-piperidinyl]sul f onyl 1 -4
-p~,~eridinecarboxylate In dry equipment under nitrogen, the sulfonamide
from part E (10.77 g, 31.8 mmol) was dissolved in dry tetrahydrofuran (64
mL), chilled to minus seventy 25 five degrees Celsius, and a 1 M solution
of lithium bis(trimethylsilyl)amide (80 mL) was added maintaining the
temperature below minus sixty five degrees. After thirty minutes at minus
seventy-five degrees Celsius, a solution of methyl chloroformate 30 (2.45
mL, 31.8 mmol) in dry tetrahydrofuran (32 mL) was added maintaining the
temperature below minus sixty degrees. After thirty minutes at minus
seventy-five degrees Celsius, the reaction was   



3 0 J U L 200 WO 00/46221 -381 PCT/US00/03061 quenched with saturated
ammonium chloride solution (125 mL) and extracted with ethyl acetate. The
combined extracts were washed with saturated ammonium chloride solution,
saturated sodium chloride 5 solution, dried over Na2S09, filtered, and
concentrated in vacuo to give the methylene sulfonamide as an yellow oil
(12.69 g, 100%). Part G: Preparation of Methyl 1-(phenylmethyl)-4-[[4(4-
(trifluoromethoxy)phenoxy]-1 10
piperidinyllsulfon_yll-4-piperidinecarboxylate To a solution of the
methylene sulfonamide from part F (20.46 g, 51.5 mmol) in dimethylformamide
(90 mL) was added potassium carbonate (21.3 g, 154.7 15 mmol),
bis-(2-chloroethyl)benzyl amine (12.0 g) 51.5 mmol; and 18-Crown-6 (700
mg). The slurry was stirred at sixty degrees Celsius. After twenty four
hours the,reaction was concentrated in vacuo. The residue was taken up in
ethyl acetate, washed with 20 water three times, saturated sodium chloride
solution, dried over NazS04, filtered, and concentrated in vacuo. The
residue was recrystallized (methanol) to give the N-benzyl piperidine
sulfonamide as a white solid (15 g, 52%). 25 Part H: Preparation of
1-(Phenylmethyl)-4-([4-[4(trifluoromethoxy)phenoxy] -1-piperidinyl]
sulf2y11-4=piperidinecarboxylic acid In dry equipment under nitrogen, the
N-benzyl piperidine sulfonamide from part G (1.5 g, 2.7 mmol) 30 was
dissolved in dxy tetrahydrofuran (30 mL) and potassium trimethylsilonate
(1.1.5 g, 8.1 mmol) was added at ambient temperature. After twenty four
hours, water (10 mL) was added and at 5 degrees   5 U J U L LUU3 WO
00I46221 -382 3 0 J U l 2003 PCI'/US00/03061 Celsius, 6 N HC1 was added
until pH=7. The slurry was filtered, washed with water and dried in vacuo
to give the carboxylic acid as a white solid (1.24 g, 85%) . 5 Part I:
Preparation of 1-(phenylmethyl)-N [ (tetrahydro-2H-pyran-2-yl) oxy-4- [ [4-
[4(trifluoromethoxy)phenoxy]-1-piperidinyl]sulfonyl l -4 ;pip~ridinecar
oxyl~te In dry equipment under nitrogen, the carboxylic 10 acid from part H
(1.2 g, 2.2 mmol) was dissolved in dry dimethylformamide (6 mL) and the
remaining reagents were added to the solution in the following order:
N-hydroxybenzotriazole hydrate (0.36 g, 2.66 mmol), N-methylmorpholine
(0.73 mL, 6.64 mmol), O 



15 (tetrahydro-2H-pyran-2-y1)hydroxylamine (0.83 g, 6.86 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (0.59 g, 3.1
mmol). The reaction was stirred at forty five degrees Celsius. After two
hours, the reaction was 20 concentrated in vacuo. The residue was taken up
in ethyl acetate, washed with water, 5% KHS04, saturated NaHC03, saturated
sodium chloride solution, dried over NazS04, filtered, and concentrated in
vacuo. Chromatography (on silica, ethyl acetate/hexanes) 25 provided the
THP hydroxamate as a white solid (1.24 mg, 88%) . Part J: Preparation of
N-Hydroxy-1-(phenylmethyl)-4[ [4- [4- (trifluoromethoxy)phenoxy]
-1piperidinyl] sulfonyl] -4 30 piperidinecarboxamide~, monohydrochloride To
a solution of the THP hydroxamate from part I (1.18 g, 1.84 mmol) in
1,4-dioxanes (5 mL) was added 4 N HC1 dioxane solution (5 mL) and methanol
(1 mL).   3 0 J U L 2003 WO 00I46221 PCT/US00/03061 -383 After thirty
minutes, the reaction was diluted with , diethyl ether, the solids filtered
under nitrogen and dried in vacuo to give the title compound as a white
solid (0.96 g, 88~). HRMS (ES+) M+ H + calculated 5 for C25H3pF3N3O6S1:
558.1886, found 558.1961. Example 15: Preparation of
N-hydroxy-1-(2methoxyethyl)-4-[[4-[4 (trifluoromethoxy)phenoxy)-1 10
piperidinyl]sulfonyl]-4 piperidinecarboxamide, monohy~lrochloride Oi CH3
HCl N O ,N .N~ I / _CF HO ~S O ., .. O 0 O 15 Part A: Preparation of
1,1-dimethylethyl 4-hydroxy-1 piperidinecarboxylate In dry equipment under
nitrogen, 4 



hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in tetrahydrofuran (200
mL) and triethylamine (29 mL, 20 0.21 mol). A solution of
di-t-butyldicarbonate (43.65 g, 0.2 mol) was added at such a rate that the
temperature remained below thirty degrees Celsius. After stirring at
ambient temperature for four hours, the reaction was concentrated in vacuo.
The residue 25 was taken up in ethyl acetate, washed with water, 5% KHS04,
saturated NaHC03, saturated sodium chloride solution, dried over Na2S04)
filtered, and   3 0 J J L 2003 WO 00146221 -384 PCT/US00/03061 concentrated
in vacuo to give the BOC piperidine as a white solid (37.7 g, 94%) . Part
B: Preparation of 4-(methylsulfonyl)hydroxy-1piperidinecarboxylic acid,
1,1-dimethylethyl 5 a er To a solution of the BOC piperidine of part A
(5.00 g, 24.84 mmol) in dichloromethane (50 mL) at zero degrees Celsius,
was added triethylamine (3.81 mL, 27.32 mmol) followed by methane sulfonyl
chloride 10 (2.02 mL, 26.08 mmol). Once the addition was complete the
cooling bath was removed. After stirring for two hours the reaction mixture
was concentrated in vacuo. The residue was taken up in ethyl acetate,
washed with water two times, saturated 15 sodium chloride solution, dried
over Na2S04, filtered, and concentrated in vacuo to provide the mesylate as
an off-white solid (7.34 g, >100%). Part C: Preparation of
4-[4-(trifluoromethoxy)phenoxy]-1-piperidinecarboxylic acid, 1,120
dimethvlethyl ester In dry equipment under nitrogen,
4trifluoromethoxyphenol (10.15 g, 57 mmol) was dissolved in dry
dimethylformamide (125 mL), and at minus five degrees Celsius sodium
hydride (2.74g, 25 68.4 mmol of the 600 oil dispersion) was added and the
ice bath was removed. After one hour at ambient temperature) the mesylate
from part H (15.9 g, 57 mmol) was added and the reaction stirred at eighty
degrees Celsius. After stirring at ambient 30 temperature for four hours,
the reaction was concentrated in vacuo. The residue was taken up in diethyl
ether, washed with water, saturated sodium chloride solution, dried over
Na2S04, filtered, and   3 0 J U l 200 



wo oo~a62zi -385 rcT~usooio3obi concentrated in vacuo to provide the
substituted BOCpiperidine as a beige solid (20.6 g, 100%). Part D:
Preparation of 4- [4- (trifluoromethoxy) phenoxylp beridine 5 At fifteen
degrees Celsius, 4 N HC1 in dioxane (125 mL) was slowly added to the
substituted BOCpiperidine from part C (20.6 g, 57 mmol) and stirred for
ninety minutes. The reaction was concentrated in vacuo. The residue was
dissolved in water (150 mL) 10 and washed two times with ethyl acetate. The
aqueous solution was cooled to five degrees Celsius and the pH adjusted to
eleven with 5 N sodium hydroxide solution and extracted with ethyl acetate.
The ethyl acetate was dried over NazS04, filtered, and 15 concentrated in
vacuo to provide the substituted piperidine as a beige solid (11.9 g, 80%).
Part E: Preparation of 1-(methylsulfonyl)-4-[4~t i 1
~omethoxy)~ahenoxylpiperidine 20 The substituted piperidine from part D
(11.5 g, 44.1 mmol) was dissolved in dichloromethane (125 mL) with
triethylamine (12.3 mL, 88.1 mmol)) and at zero degrees Celsius, a solution
of methane sulfonyl chloride (5.1 mL, 66.1 mmol) in dichloromethane (20 25
mL) was added. After one hour at ambient temperature, the solvent was
stripped in vacuo. The residue was taken up in ethyl acetate, washed with
water two times, saturated sodium chloride solution, dried ovex Na2S04)
filtered, and concentrated in 30 vacuo. The residue was recrystallized
(ethyl acetate/hexanes) to give the sulfonamide as an offwhite solid (10.77
g, 72%). Part F: Preparation of methyl [[4-(9   3 0 J ~t L 2003 WO 00/4G221
PCTNS00/03061 -386 (trifluoromethoxy)phenoxy]-1piperidinylisulfo
Q11-4-piperidinecarboxylate In dry equipment under nitrogen) the
sulfonamide 5 from part E (10.77 g, 31.8 mmol) was dissolved in dry
tetrahydrofuran (64 mL), chilled to minus seventyfive degrees Celsius, and
a 1 M solution of lithium bis(trimethylsilyl)amide (80 mL) was added
maintaining the temperature below minus sixty five l0 degrees. After thirty
minutes at minus seventy-five degrees Celsius, a solution of methyl
chloroformate (2.45 mL) 31.8 mmol) in dry tetrahydrofuran (32 mL) was added
maintaining the temperature below minus sixty degrees. After thirty minutes
at minus 15 seventy-five degrees Celsius, the reaction was quenched with
saturated ammonium chloride solution (125 mL) and extracted with ethyl
acetate. The combined extracts were washed with saturated ammonium chloride
solution, saturated sodium chloride 



20 solution, dried over Na2S04, filtered, and concentrated in vacuo to give
the methylene sulfonamide as an yellow oil (12.69 g, 100%). Part G:
Preparation of methyl 1-(phenylmethyl)-4-[[4[9-
(trifluoromethoxy)phenoxy]-1 25 piperidinyl l sulfonyl,,
-4-oigeridinecarboxylate To a solution of the methylene sulfonamide from
part F (20.46 g, S1.5 mmol) in dimethylformamide (90 rnL) was added
potassium carbonate (21.3 g, 154.7 30 mmol), bis-(2-chloroethyl)benzyl
amine (12.0 g, 51.5 mmol; and 18-Crown-6 (700 mg). The slurry was stirred
at sixty degrees Celsius. After twenty four hours the reaction was
concentrated in vacuo. The   3 0 J U l 2003 WO 00/46221 PCT/US00/03061 -387
residue was taken up in ethyl acetate, washed with water three times,
saturated sodium chloride solution, dried over NazS04, filtered, and
concentrated in vacuo. The residue was 5 recrystallized (methanol) to give
the N-benzyl piperidine sulfonamide as a white solid (15 g, 52%). Part H:
Preparation of 4-[[4-[4-(trifluoromethoxy)
phenoxy]-1-piperidinyl]sulfonyl]-4~peridinecarboxylic acid methyl ester 10
To a slurry of the N-benzyl piperidine sulfonamide from part G (4.17 g, 7.5
mmol) in methanol (50 mL) was added ammonium formate (1.46 g, 22.5 mmol).
The system was purged with nitrogen for 10 minutes. The nitrogen stream was
removed and 15 palladium on carbon (1.5 g of 10 weight % on activated
carbon, 50%water) was added. The reaction was refluxed for thirty minutes,
cooled, filtered through Celite under nitrogen, and concentrated in vacuo
to give the unsubstituted piperidine 20 sulfonamide as a beige solid (3.15
g, 90%). Part I: Preparation of methyl 1-(2-methoxyethyl)-4[ [4- [4-
(trifluoromethoxy)phenoxy] -1nsnPrs~~nyllsulfonyll-4-r~i8eri inecarboxvlate
25 The unsubstituted piperidine sulfonamide from part H (3.0 g, 6.45 mmol)
was dissolved in dry dimethylformamide (15 mL) and potassium carbonate (1.3
g, 9.7 mmol) and 2-bromoethyl methyl ether (908 uL, 9.7 mmol) were added.
The reaction was stirred 30 at thirty five degrees Celsius for sixteen
hours and then concentrated in vacuo. The residue was taken up in ethyl
acetate and filtered through Celite. The filtrate washed with water two
times, saturated   3 0 !;7!_ 2003 WO 00/46221 -388 



PCT/US00/03061 sodium chloride solution, dried over NaZSOq, filtered, and
concentrated in vacuo. Chromatography (on silica, ethyl acetate/hexanes)
provided the Nmethoxyethyl piperidine sulfonamide as a white solid 5 (1.65
g, 50%) . Part J: Preparation of
1-(2-methoxyethyl)-4-[[4-[4(trifluoromethoxy)phenoxy]-1-piperidinyl]sulf~yl
l -4-piz~eridinecarboxylic acid In dry equipment under nitrogen, the N 10
methoxyethyl piperidine sulfonamide from part I (1.6 g, 3.0 mmol) was
dissolved in dry tetrahydrofuran (25 mL) and potassium trimethylsilonate
(1.3 g, 9.13 mmol) was added at ambient temperature. After twenty four
hours, water (10 mL) was added and at 5 degrees 15 Celsius, 6 N HC1 was
added until pH=7. The slurry was filtered, washed with water and dried in
vacuo to give the carboxylic acid as an off-white solid (1.39 g, 90%) .,
Part K: Preparation of 1-(2-methoxyethyl)-N 20 [ (tetrahydro-2H-pyran-2-yl)
oxy] -4- [ [4- [4(trifluoromethoxy)phenoxy]-1-piperidinyl]~,ilfonvll
-4-Riperidinec~rboxvlate In dry equipment under nitrogen, the carboxylic
acid from part J (1.36 g, 2.67 mmol) was dissolved in 25 dry
dimethylformamide (9 mL) and the remaining reagents were added to the
solution in the following order: N-hydroxybenzotriazole hydrate (0.43 g,
3.2 mmol), N-methylmorpholine (0.88 mL, 8.0 mmol),
O(tetrahydro-2H-pyran-2-yl)hydroxylamine (0.97 g, 8.0 30 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (0.72 g, 3.7
mmol). The reaction was stirred at forty degrees Celsius. After twenty
hours, the reaction was concentrated in   WO 00/4622l ~~)i. i~~3
PCT/US00/0306! -389 vacuo. The residue was taken up in ethyl acetate,
washed with water, 5% KHS04, saturated NaHC03, saturated sodium chloride
solution, dried over NazS04, filtered, and concentrated in vacuo.
Chromatography 5 (on silica, ethyl acetate/hexanes) provided the THP
hydroxamate as a white solid (1.42 g, 90%). Part L: Preparation of
N-hydroxy-1-(2-methoxyethyl)4- [ [4- [4- (trifluoromethoxy) phenoxy]
-1piperidinyl]sulfonyl]-4 10 piperidinecarboxamide, monohydrochloride To a
solution of the THP hydroxamate from part K (1.3 g, 2.13 mmol) in
1,4-dioxanes (2 mL) was added 4 N HC1 dioxane solution (5.3 mL) and
methanol (0.5 15 mL). After ten minutes, the reaction was diluted with
diethyl ether, the solids filtered under nitrogen and dried in vacuo to
give the title compound,as a white solid (1.15 g, 96%). HRMS (ES+) M+ H ~
calculated for CzlH3oF3N30~S1: 526.1835, found 20 S26.1805. 



Example 16: Preparation of N-hydroxy-2-[[4-[4 (trifluoromethoxy)phenoxyJ
-1piperidinYl l su~.fonyl l acetamide O H ,N .N~ I ~ ,CF HO ~S O 25 O O O
Part A: Preparation of 1,1-dimethylethyl 4-hydroxy-1 g,iperidinecarboxYlate
In dry equipment under nitrogen, 4 30 hydroxypiperidine (20.2 g, 0.2 mol?
was dissolved in tetrahydrofuran (200 mL) and triethylamine (29 mL,   3 0
JUL U03 WO 00l46221 -390 PCTIiJS00l030G t o.21 mol). A solution of
di-t-butyldicarbonate (43.65 g, 0.2 mol) was added at such a rate that the
temperature remained below thirty degrees Celsius. After stirring at
ambient temperature for four hours, 5 the reaction was concentrated in
vacuo. The residue was taken up in ethyl acetate, washed with water, 5%
KHS04, saturated NaHC03, saturated sodium chloride solution, dried over
Na2S04, filtered, and concentrated in vacuo to give the BOC piperidine as a
10 white solid (37.7 g, 94%). Part H: Preparation of
4-(methylsulfonyl)hydroxy-1piperidinecarboxylic acid, 1,1-dimethylethyl
ester To a solution of the BOC piperidine of part A 15 (S.00 g, 24.B4 mmol)
in dichloromethane (50 mL) at zero degrees Celsius, was added triethylamine
(3.81 mL, 27.32 mmol) followed by methane sulfonyl chloride (2.02 mL, 26.08
mmol). Once the addition was complete the cooling bath was removed. After
20 stirring for two hours the reaction mixture was concentrated in vacuo.
The residue was taken up in ethyl acetate, washed with water two times,
saturated sodium chloride solution, dried over NaZS04, filtered, and
concentrated in vacuo to provide the mesylate as 25 an off-white solid
(7.34 g, >100%). Part C: Preparation of
4-[4-(trifluoromethoxy)phenoxy]-1-piperidinecarboxylic acid,
1,1dime~hylethy~_ ester In dry equipment under nitrogen, 4 30
trifluoromethoxyphenol (10.1S g, 57 mmol) was dissolved in dry
dimethylformamide (125 mL) and at minus five degrees Celsius sodium hydride
(2.74g, 68.4 mmol of the 60% oil dispersion) was added and  



3 0 ,~ U L 2003 WO 00/46221 -391 PcT/usoo/o3061 the ice bath was removed.
After one hour at ambient temperature, the mesylate from part B (15.9 g, 57
mmol) was added and the reaction stirred at eighty degrees Celsius. After
stirring at ambient 5 temperature for four hours, the reaction was
concentrated in vacuo. The residue was taken up in diethyl ether, washed
with water, saturated sodium chloride solution, dried over Na2S04,
filtered, and concentrated in vacuo to provide the substituted BOC 10
piperidine as a beige solid (20.6 g, 100%). Part D: Preparation of
4-[4-(trifluoromethoxy)phenoxylpiperidine At fifteen degrees Celsius, 4 N
HC1 in dioxanes (12S mL) was slowly added to the substituted 80C 15
piperidine from part C (20.6 g, 57 mmol) and stirred for ninety minutes.
The reaction was concentrated in vacuo. The residue was dissolved in water
t150 mL) and washed two times with ethyl acetate. The aqueous solution was
cooled to five degrees Celsius and the 20 pH adjusted to eleven with 5 N
sodium hydroxide solution and extracted with ethyl acetate. The ethyl
acetate was dried over Na2S04, filtered, and concentrated in vacuo to
provide the substituted piperidine as a beige solid (I1.9 g, 80%). 25 Part
E: Preparation of 1-(methylsulfonyl)-4-[4(trif luoromethoxy) p enox~
t~iperidine The substituted piperidine from part D (11.S g, 44.1 mmol) was
dissolved in dichloromethane (125 mL) with triethylamine (12.3 mL, 88.1
mmol) and at zero 30 degrees Celsius a solution of methane sulfonyl
chloride (5.1 mL, 66.1 mmol) in dichloromethane (20 mL) was added. After
one hour at ambient temperature, the solvent was stripped in vacuo. The   ~
D J U L 2003 WO 00/4622I PCT/US00/03061 -392 residue was taken up in ethyl
acetate, washed with water two times, saturated sodium chloride solution,
dried over NazSO~, filtered, and concentrated in vacuo. The residue was
recrystallized (ethyl 5 acetate/hexanes) to give the sulfonamide as an
offwhite solid (10.77 g, 72s). Part F: Preparation of methyl
[[4-(4(trifluoromethoxy) phenoxy] -1 piperic,~,~yll sulfQn~ll
-4-oiperidinecarboxylate 10 In dry equipment under nitrogen, the
sulfonamide from part E (10.77 g, 31.8 mmol) was dissolved in dry
tetrahydrofuran (64 mL), chilled to minus seventyfive degrees Celsius, and
a 1 M solution of lithium bis(trimethylsilyl)amide (80 mL) was added 15
maintaining the temperature below minus sixty five degrees. After thirty
minutes at minus seventy-five degrees Celsius, a solution of methyl
chloroformate (2.45 mL, 31.8 mmol) in dry tetrahydrofuran (32 mL) was added
maintaining the temperature below minus 



20 sixty degrees. After thirty minutes at minus seventy-five degrees
Celsius, the reaction was quenched with saturated ammonium chloride
solution (125 mL) and extracted with ethyl acetate. The combined extracts
were washed with saturated ammonium 25 chloride solution, saturated sodium
chloride solution, dried over NazS04, filtered, and concentrated in vacuo
to give the methylene sulfonamide as an yellow oil (12.69 g, 1000 . Part G:
Preparation of [ [4- [4- (trifluoromethoxy) 3o ph~~oxvl ~.-~ioeridinvll
sulfonvll acetic acid In dry equipment under nitrogen, the methylene
sulfonamide from part F (1.59 g, 4.0 mmol) was dissolved in dry
tetrahydrofuran (10 mL) and   3 0 J l) 1. 2003 WO 00I46221 -393
PCT/USOOI03061 potassium trimethylsilonate (1.2 g, 8.5 mmol) was added at
ambient temperature. After fifteen hours water (50 mL) was added and at 5
degrees Celsius 6N HCl was added until pH=1. The slurry was extracted 5
with ethyl acetate and the combined extracts washed with water, dried over
Na2S04, filtered, and concentrated in vacuo. The product was recrystallized
(hexanes/ethyl acetate) to give the carboxylic acid as a white solid (1.15
g, 75%). 10 Part H: Preparation of N-[(tetrahydro-2H-pyran-2yl) oxy] -2- [
[4- [4- (trifluoromethoxy) phenoxy] 1-piperidinyllsulfonyllacetamide In dry
equipment under nitrogen, the carboxylic acid from part G (1.0 g, 2.6 mmol)
was dissolved in 15 dry dimethylformamide (7 mL) and the remaining reagents
were added to the solution in the following order: N-hydroxybenzotriazole
hydrate (0.42 g, 3.1 mmol), N-,methylmorpholine (0.86 mL, 7.8 mmol))
O(tetrahydro-2H-pyran-2-yl)hydroxylamine (0.9 g, 7.8 20 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (0.7 g, 3.7
mmol). After three hours at ambient temperature, the reaction was
concentrated in vacuo. The residue was taken up in ethyl acetate, washed
with water, 5% 25 KHS04, saturated N2HC03, saturated sodium chloride
solution, dried over Na2S04, filtered, and concentrated in vacuo. The
product was recrystallized (hexanes/ethyl acetate) to give the THP
hydroxamate as a white solid (0.9 g, 71%). 30 Part I: Preparation of
N-hydroxy-2-[[4-[4(trifluoromethoxy)phenoxy]-1-piperidinyl]su
fonyllaretamide   3 0 J l) L Q003 WO 00I46221 -394 



PCT/US00/03061 To a solution of the THP hydroxamate from part H (0.84 g,
2.4 mmol) in 1,4-dioxane (4.5 mL) was added 4N HC1 dioxane solution (4.5
mL) and methanol (64.5 mL). After thirty minutes at ambient temperature the
5 reaction was diluted with ethyl acetate and washed with water, dried over
Na2SOa, filtered, and concentrated in vacuo. The product was recrystallized
(ethyl acetate/hexanes) to give the title compound as a white solid (0.3S
g, 51~). HRMS 10 (ES+) M+ H ' calculated for C14H1~F3NzO6Sl: 416.1103,
found 416.1117. Example 17: Preparation of tetrahydro-N-hydroxy-4[ [4- [4-
(trifluoromethoxy) phenoxy] -1 15
piperidinylJsulfonyl]-2H-pyran-4car~oxamide 0 O ,N .N~ I / ~CF HO ;S~ O p O
O 20 Part A: Preparation of 1,1-dimethylethyl 4-hydroxy-1
p~meriamecarDOxya~e In dry equipment under nitrogen, 4 hydroxypiperidine
(20.2 g, 0.2 mol) was dissolved in tetrahydrofuran (200 mL) and
triethylamine (29 mL, 25 0.21 moI). A solution of di-t-butyldicarbonate
(43.65 g, 0.2 mol) was added at such a rate that the temperature remained
below thirty degrees Celsius. After stirring at ambient temperature for
four hours, the reaction was concentrated in vacuo. The residue 30 was
taken up in ethyl acetate, washed with water, 5%   3 0 ' li L 2003 WO
00I46221 -395 PCT/US00/03061 KHS04, saturated NaHC03, saturated sodium
chloride solution, dried over Na2S04, filtered, and concentrated in vacuo
to give the BOC piperidine as a white solid (37.7 g, 94%). 5 Part B:
Preparation of 4-(methylsulfonyl)hydroxy-1piperidinecarboxylic acid,
1,1-dimethylethyl Aster To a solution of the BOC piperidine of part A (S.00
g, 24.84 mmol) in dichloromethane (50 mL) at 10 zero degrees Celsius, was
added triethylamine (3.81 mL, 27.32 mmol) followed by methane sulfonyl
chloride (2.02 mL, 26.08 mmol). Once the addition was complete the cooling
bath was removed. After stirring for two hours the reaction mixture was 15
concentrated in vacuo. The residue was taken up in ethyl acetate, washed
with water two times, saturated sodium chloride solution, dried over
NazS04, filtered, and concentrated in vacuo to provide the mesylate as an
off-white solid (7.34 g, >100%). 



20 Part C: Preparation of
4-[4-(trifluoromethoxy)phenoxy]-1-piperidinecarboxylic acid,
1,1dimethylethyl ester In dry equipment under nitrogen,
4trifluoromethoxyphenol (10.15 g, 57 mmol) was 25 dissolved in dry
dimethylformamide (125 mL) and at minus five degrees Celsius sodium hydride
(2.74g, 68.4 mmol of the 60% oil dispersion) was added and the ice bath was
removed. After one hour at ambient temperature, the mesylate from part B
(15.9 g, 57 30 mmol) was added and the reaction stirred at eighty degrees
Celsius. After stirring at ambient temperature for four hours, the reaction
was concentrated in vacuo. The residue was taken up in   3 0 .lJl 2003 WO
00/46221 PCT/US00I03061 -396 diethyl ether, washed with water, saturated
sodium chloride solution, dried over Na2S04, filtered, and concentrated in
vacuo to provide the substituted eOC piperidine as a beige solid (20.6 g,
100%). 5 Part D: Preparation of 4- [4- (trifluoromethoxy) phenox~~iper~ d~
ine At fifteen degrees Celsius, 4 N HC1 in dioxanes (125 mL) was slowly
added to the substituted BOCpiperidine from part C (20.6 g, 57 mmol) and
stirred 10 for ninety minutes. The reaction was concentrated in vacuo. The
residue was dissolved in water (150 mL) and washed two times with ethyl
acetate. The aqueous solution was cooled to five degrees Celsius and the pH
adjusted to eleven with 5 N sodium hydroxide 15 solution and extracted with
ethyl acetate. The ethyl acetate was dried over Na2S04, filtered, and
concentrated in vacuo to provide the substituted piperidi~e as a beige
solid (11.9 g, 80s). Part E: Preparation of 1-(methylsulfonyl)-4-[42 0 ( t
ri f ~.yorQlnet~Qxv ) nhenoxxLpiper i dine The substituted piperidine from
part D (11.5 g, 44.1 mmol) was dissolved in dichloromethane (12S mL) with
triethylamine (12.3 mL, 88.1 mmol) and at zero degrees Celsius a solution
of methane sulfonyl 25 chloride (5.1 mL, 66.1 mmol) in dichloromethane (20
mL) was added. After one hour at ambient temperature, the solvent was
stripped in vacuo. The residue was taken up in ethyl acetate, washed with
water two times, saturated sodium chloride solution, 30 dried over NazSOq,
filtered, and concentrated in vacuo. The residue was recrystallized (ethyl
acetate/hexanes) to give the sulfonamide as an offwhite solid (10.77 g,
72%).   WO 00/4622I -397 3 0 ~ ~t l ?003 PCT/US00/030G I Part F : Preparat
ion of methyl [ [4 - [4 (trifluoromethoxy)phenoxy]-1p,~peridinyll sulfonyll
-4-piperidinecarboxylate 



In dry equipment under nitrogen, the sulfonamide 5 from part E (10.77 g,
31.8 mmol) was dissolved in dry tetrahydrofuran (64 mL), chilled to minus
seventyfive degrees Celsius) and a 1 M solution of lithium
bis(trimethylsilyl)amide (80 mL) was added maintaining the temperature
below minus sixty five 10 degrees. After thirty minutes at minus
seventy-five degrees Celsius, a solution of methyl chloroformate (2.45 mL,
31.8 mmol) in dry tetrahydrofuran (32 mL) was added maintaining the
temperature below minus sixty degrees. After thirty minutes at minus 15
seventy-five degrees Celsius, the reaction was quenched with saturated
ammonium chloride solution (125 mL) and extracted with ethyl acetate. The
combined, extracts were washed with saturated ammonium chloride solution,
saturated sodium chloride 20 solution, dried over NazS04, filtered, and
concentrated in vacuo to give the methylene sulfonamide as an yellow oil
(12.69 g, 1000 . Part G: Preparation of methyl
tetrahydro-4-[[4-(4(trifluoromethoxy)phenoxy]-1-piperidinyl]25
sulfonyll-2H-pyran-4-carboxylate To a solution of the methylene sulfonamide
from part F (5.17 g, 13 mmol) in dimethylformamide (26 mL) was added
potassium carbonate (7.2 g, S2.1 mmol), bis-(2-bromoethyl)ether (1.7 mL, I3
mmol) and 18 30 Crown-6 (500mg). The slurry was stirred at sixty degrees
Celsius. After sixteen hours potassium carbonate (2.0 g, 14 mmol) and
bis-(2bromoethyl)ether (0.2 mL, 1.6 mmol) were added and   3 0 ~vG LOO3 WO
00/46221 -398 PCT/rJS00/03061 the reaction stirred at sixty degrees
Celsius. After a total of forty hours, the reaction was concentrated in
vacuo. The residue was taken up in ethyl acetate, washed with water three
times, saturated sodium 5 chloride solution, dried over NaZS04, filtered,
and concentrated in vacuo. The product was recrystallized (ethyl
acetate/hexanes) to give the THP substituted sulfonamide as a white solid
(1.85 g, 30%) . 10 Part H: Preparation of
tetrahydro-4-[[4-[4(trifluoromethoxy)phenoxy]-1-piperidinyl]sulfony,l-2H-py
ran-4-carboxylic acid In dry equipment under nitrogen, the THP substituted
sulfonamide from part G (1.9 g, 40.7 15 mmol) was dissolved in dry
tetrahydrafuran (80.4 mL) and potassium trimethylsilonate (17.4 g, 122.0
mmol) was added at thirty five degrees Celsius. After two hours water (100
mL) was added and the solution concentrated in vacuo. The residue was taken
up in 20 water and extracted with ethyl acetate to remove unreacted
starting material. The aqueous solution was treated with 6N HC1 until pH=1.
The slurry was extracted with ethyl acetate and the combined extracts
washed with water, dried over Na2S04, 25 filtered, and concentrated in
vacuo. The residue was heated in diethyl ether, the solid filtered and
dried to give the carboxylic acid as a white solid (I8.5 g, 100 %) . Part
I: Preparation of tetrahydro-N-[(tetrahydro-2H30
pyran-2-yl)oxy]-4-[[4-[4-(trifluoromethoxy)phenoxy]-1-piperidinyl]sulfonyl]
-2H-pyran-4carboxamide   3 o s [1l 20o3 



W O 00I46221 -399 PCTIUS00/03061 In dry eauipment under nitrogen, the
carboxylic acid from part H (1.63 g, 3.6 mmol) was dissolved in dry
dimethylformamide (7.5 mL) and the remaining reagents were added to the
solution in the following 5 order: N-hydroxybenzotriazole hydrate (0.97 g,
7.2 mmol), N-methylmorpholine (1.2 mL, 10.8 mmol),
O(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.38 g, 7.2 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (1.38 g) 7.2
mmol). 10 After one hour at forty five degrees Celsius, the reaction was
concentrated in vacuo. The residue was taken up in ethyl acetate, washed
with water, 5% KHSOq, saturated NaHC03, saturated sodium chloride solution,
dried over Na2S04, filtered, and 15 concentrated in vacvo. Chromatography
(on silica, ethyl acetate/hexanes) provided the THP hydroxamate as a white
foam (1.1 g, 55%). Part J: Preparation of
tetrahydro-N-hydroxy-4-[[4-[4(,trifluoromethoxy)phenoxy]-1-piperidinyl]20
sulfonyll-2H-oyran-4-ca~boxamide To a solution of the THP hydroxamate from
part I (1.0 g, 1.8 mmol) in 1,4-dioxane (5 mL) was added 4N HC1 dioxane
solution (5 mL) and methanol (5 mL). After thirty minutes at ambient
temperature the 25 reaction was diluted with ethyl acetate and washed with
water, dried over Na2S04, filtered, and concentrated in vacuo. The product
was recrystallized (acetone/hexanes) to give the title compound as a white
solid (0.58 g, 68%). HRMS (ES+) 30 M+ H + calculated for C18Hz3N20,S1F3 .
469. 1256 ) found 469.1287. Example 18: Preparation of N-hydroxy-1   WO
00I46221 -400 3 0 J U ~ 2003 PCT/t1S00/030G 1 (phenyl methyl ) -4 - [ [4 -
[4
(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyl]-4-piperidinecarboxamide
monohydrochlor~de 5 i HC1 N O .N ,N~ HO ~S~ CFA 0 00 Part A: Preparation of
1,1-dimethylethyl 4-hydroxy-1 



pi eri ~necarboxylate 10 In dry equipment under nitrogen,
4hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in tetrahydrofuran (200
mL) and triethylamine (29 mL, 0.21 mol). A solution of
di-t-butyldicarbonate (43.65 g, 0.2 mol) was added at such a rate that the
15 temperature remained below thirty degrees Celsius. After stirring at
ambient temperature for four hours, the reaction was concentrated in vacuo.
The residue was taken up in ethyl acetate, washed with water, 5~ KHS04,
saturated NaHC03, saturated sodium chloride 20 solution, dried over NaZS04,
filtered, and concentrated in vacuo to give the BOC piperidine as a white
solid (37.7 g, 94%) . Part B: Preparation of 1,1-dimethylethyl
4-[4(trifluoromethyl)phenoxy]-1 25 ~iperidinecar~oxylate To a solution of
the BOC piperidine from part A (6.03 g,30 mmol) in dimethylformamide (60
mL) was added cesium carbonate (9.77 g, 30 mmol) and 4   3 0 JUi Q003 WO
00/4622I -401 PCT/US00/030fi 1 fluorobenzotrifluoride (3.8 mL, 30 mmol).
The slurry was stirred at ninety degrees Celsius. After nineteen hours
cesium carbonate (3.26g, l0 mmol) and 4-fluorobenzotrifluoride (0.95m1 mL,
10 mmol) were 5 added and the reaction continued at ninety degrees Celsius
. After a total of forty six hours, the reaction was concentrated in vacuo.
The residue was taken up in ethyl acetate, washed with water three times,
saturated sodium chloride solution, dried over 10 NaZS04, filtered, and
concentrated in vacuo. Chromatography (on silica, ethyl acetate/hexanes)
provided the substituted BOC piperidine as a white solid (6.0 g, 58~). Part
C: Preparation of 4-[4-(trifluoromethyl)15 phenoxyl~peridine 



To a slurry of the substituted BOC piperidine from part B (5.95 g, 17.2
mmol) in 1,4-dioxane (10 mL) was added 4N HC1 dioxane solution (17 mL).
After one hour 'at ambient temperature, the reaction was 20 concentrated in
vacuo. The residue was slurried in diethyl ether and vacuum filtration of
the resulting precipitate provided the hydrochloride salt as a white solid
(4.6 g, 1000 . Part D: Preparation of 1-(methylsulfonyl)-4-[425 ~tri f
luoromethyl ) phenoxyl ~i~eridine To a solution of the hydrochloride salt
from part C (4.6 g, 16.9 mmol) and triethylamine (5.9 mL, 42.4 mmol) in
dichloromethane (45 mL) at zero degrees 30 Celsius was added a solution of
methane sulfonyl chloride (1.97 mL, 25.4 mmol) in dichloromethane (10 mL).
After one hour at ambient temperature, the solvent was stripped in vacuo.
The residue was taken   3 0 J [) L 2003 WO 00/46ZZ 1 PCT/US00/03061 -402up
in ethyl acetate, washed with water two times, saturated sodium chloride
solution, dried over Na2S04, filtered, and concentrated in vacuo. The
residue was slurried in diethyl ether and vacuum filtration of 5 the
resulting precipitate provided the sulfonamide as an off-white solid (5.25
g, 96%). Part E: Preparation of methyl [ [4-
[4(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonylla~retate 10 In dry
equipment under nitrogen, the sulfonamide from part D (4.2 g, 13 mmol) was
dissolved in dry tetrahydrofuran (26 mL), chilled to minus seventyfive
degrees Celsius, and a 1 M solution of lithium bis(trimethylsilyl)amide (26
mL) was added 15 maintaining the temperature below minus sixty five
degrees. After thirty minutes at minus seventy-five degrees Celsius, a
solution of methyl chloroformate (l.OmL, 1,3 mmol) in dry tetrahydrofuran
(13 mL) was added maintaining the temperature below minus sixty 20 degrees.
After thirty minutes at minus seventy-five degrees Celsius, the reaction
was quenched with saturated ammonium chloride solution (100 mL) and
extracted with ethyl acetate. The combined extracts were washed with
saturated ammonium chloride 25 splution, saturated sodium chloride
solution, dried over NazS04, filtered, and concentrated in vacuo to give
the methylene sulfonamide as an yellow oil (4.95 g, 100%) . Part F:
Preparation of methyl 1-(phenylmethyl)-4-[[430
[4-(trifluoromethyl)phenoxy]-1-piperidinyl]su ony~l-4-.~iperidinecarboxylaP
To a solution of the methylene sulfonamide from part E (1.14 g, 3 mmol) in
dimethylformamide (6 mL)   3 0 .l U ~ 2003 WO 00/46221 -403 



hcTiusooio3os 1 were added potassium carbonate (1.24 g, 9 mmol),
bis(2-chloroethyl)benzyl amine (0.7 g, 3 mmol, and 18Crown-6 (500m9). The
slurry was stirred at sixty degrees Celsius. After sixteen hours the
reaction 5 was concentrated in vacuo. The residue was taken up in ethyl
acetate, washed with water three tzmes, saturated sodium chloride solution,
dried over Na2S04, filtered) and concentrated in vacuo. Chromatography (on
silica, ethyl acetate/hexanes) provided the 10 piperidine sulfonamide as a
white solid (950 mg, 59%) . Part G: Preparation of 1- (phenylmethyl) -4- [
[4-
[4(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyll-4-pineridinecarboxylic
acid 15 In dry equipment under nitrogen, the piperidine sulfonamide from
part F (7.2 g, 13.3 mmol) was dissolved in dry tetrahydrofuran (26 mL) and
potassium trimethylsilonate (5.7 g, 40 mmol) was added and stirred at forty
degrees Celsius. After 20 twenty four hours water (50 mL) was added and at
5 degrees Celsius, 6N HC1 was added until pH=1. The slurry was filtered,
washed with water and dried in vacuo to give the carboxylic acid as a white
solid (6.5 g, 93%) . 25 Part H: Preparation of 1-(phenylmethyl)-N [
(tetrahydro-2H-pyran-2-yl)oxy] -4- [ [4-
[4(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyll-4-giperid~,necarboxamid
e In dry equipment under nitrogen, the carboxylic 30 acid from part G (6.46
g, 12.2 mmol) was dissolved in dry dimethylformamide (25 mL) and the
remaining reagents were added to the solution in the following order:
N-hydroxybenzotriazole hydrate (2.0 g, 14.7   wo ooia6zZ r -404 3 0 ~ ~:
Q003 PCTIUSOO/l?306 t mmol), N-methylmorpholine (4.0 mL, 35.8 mmol),
0(tetrahydro-2H-pyran-2-yl)hydroxylamine (4.3 g, 36.8 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (3.3 g, 17.2
mmol). 5 The reaction was stirred at forty five degrees Celsius. After
three hours, the reaction was concentrated in vacuo. The residue was taken
up in ethyl acetate, washed with water, 5% KHSOa, saturated NaHC03,
saturated sodium chloride solution, dried over 10 NaZS04, filtered, and
concentrated in vacuo. Chromatography (on silica, ethyl acetate/hexanes)
provided the THP hydroxamate as a white solid (6.1 g, 80%) . Part I:
Preparation of N-hydroxy-1-(phenylmethyl)-415 [ [4- [4-
(trifluoromethyl)phenoxy) -1 piperidinyl)sulfonyl]-4-piperidinecarboxamide
monohvdrochloride To a,solution of the THP hydroxamate from part H (6.0 g,
9.6 mmol) in 1,4-dioxane (2.4 mL) was added 4 20 N HC1 dioxane solution
(2.4 mL) and methanol (2.4 mL). After thirty minutes at ambient temperature
the reaction was poured into diethyl ether (100 mL). The slurry was
filtered under nitrogen) washed with diethyl ether, and dried in vacuo to
give the title 25 compound as an off white solid (5.4 g, 97%). HRMS (ES+)
M+ H '' calculated for CZSH3oF3N~OSS1: 542.1937, found 542.1938. 



Example 19: Preparation of N-hydroxy-1-(230 pyridinylmethyl ) -4 - [ [4 -
[4
(trifluoromethoxy)phenoxyJ-1piperidinyl]sulfonyl]-4piperidinecarboxamide,
monohydrochloride   3 0 .J tl l 2003 WO 00/46221 -401 PCT/US00/03061
fluorobenzotrifluoride (3.8 mL, 30 mmol). The slurry was stirred at ninety
degrees Celsius. After nineteen hours cesium carbonate (3.26g, 10 mmol) and
4-fluorobenzotrifluoride (0.95m1 mL, 10 mmol) were 5 added and the reaction
continued at ninety degrees Celsius . After a total of forty six hours, the
reaction was concentrated in vacuo. The residue was taken up in ethyl
acetate, washed with water three times, saturated sodium chloride solution,
dried over 10 NazS04, filtered, and concentrated in vacuo. Chromatography
(on silica, ethyl acetate/hexanes) provided the substituted BOC piperidine
as a white solid (6.0 g, 58%). Part C: Preparation of
4-[4-(trifluoromethyl)15 nhenoxyi~iberidine To a slurry of the substituted
BOC piperidine from part B (5.95 g, 17.2 mmol) in 1,4-dioxane (10 mL) was
added 4N HC1 dioxane solution (17 mL). After one hour'at ambient
temperature, the reaction was 20 concentrated in vacuo. The residue was
slurried in diethyl ether and vacuum filtration of the resulting
precipitate provided the hydrochloride salt as a white solid (4.6 g, 1000 .
Part D: Preparation of 1-(methylsulfonyl)-4-[425
(,~rifluoromethyl)phenoxxlpineridine To a solution of the hydrochloride
salt from part C (4.6 g, 16.9 mmol) and triethylamine (5.9 mL, 42.4 mmol)
in dichloromethane (45 mL) at zero degrees 30 Celsius was added a solution
of methane sulfonyl chloride (1.97 mL, 25.4 mmol) in dichloromethane (10
mL). After one hour at ambient temperature, the solvent was stripped in
vacuo. The residue was taken   3 0 J U l 2003 WO 00/46ZZ1 PCTJUS00/03061
-402 up in ethyl acetate, washed with water two times, saturated sodium
chloride solution, dried over Na2S04, filtered, and concentrated in vacuo.
The residue was slurried in diethyl ether and vacuum filtration of 5 the
resulting precipitate provided the sulfonamide as an off-white solid (5.25
g, 96%). 



Part E: Preparation of methyl
[[4-[4(trifluoromethyl)phenoxy]-1-piperidinyl] sulfonyllacetate 10 In dry
equipment under nitrogen, the sulfonamide from part D (4.2 g, 13 mmol) was
dissolved in dry tetrahydrofuran (26 mL), chilled to minus seventyfive
degrees Celsius, and a 1 M solution of lithium bis(trimethylsilyl)amide (26
mL) was added 15 maintaining the temperature below minus sixty five
degrees. After thirty minutes at minus seventy-five degrees Celsius, a
solution of methyl chloroformate (l.OmL, 1,3 mmol) in dry tetrahydrofuran
(13 mL) was added maintaining the temperature below minus sixty 20 degrees.
After thirty minutes at minus seventy-five degrees Celsius, the reaction
was quenched with saturated ammonium chloride solution (100 mL) and
extracted with ethyl acetate. The combined extracts were washed with
saturated ammonium chloride 25 splution) saturated sodium chloride
solution, dried over NaZS04, filtered, and concentrated in vacuo to give
the methylene sulfonamide as an yellow oil (4.95 g, 100%) . Part F :
Preparat ion of methyl 1- (phenylmethyl ) -4 - [ [4 30
[4-(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyll -4 ~~~~necarboxy~ ate
To a solution of the methylene sulfonamide from part E (1.14 g, 3 mmol) in
dimethylformamide (6 mL)   3 0 J t) L 2003 WO 00I46221 -403 PCT/US00/03061
were added potassium carbonate (1.24 g, 9 mmol)) bis(2-chloroethyl)benzyl
amine (0.7 g, 3 mmol, and 18Crown-6 (500m9). The slurry was stirred at
sixty degrees Celsius. After sixteen hours the reaction 5 was concentrated
in vacuo. The residue was taken up in ethyl acetate, washed with water
three tzmes, saturated sodium chloride solution, dried over Na2S04,
filtered, and concentrated in vacuo. Chromatography (on silica, ethyl
acetateJhexanes) provided the 10 piperidine sulfonamide as a white solid
(950 mg, 59%) . Part G: Preparation of 1- (phenylmethyl) -4- [ [4-
[4(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyll-4-~peridinecarboxylic
acid 15 In dry equipment under nitrogen, the piperidine sulfonamide from
part F (7.2 g, 13.3 mmol) was dissolved in dry tetrahydrofuran (26 mL) and
potassium trimethylsilonate (5.7 g, 40 mmol) was added and stirred at forty
degrees Celsius. After 20 twenty four hours water (50 mL) was added and at
5 degrees Celsius, 6N HC1 was added until pH=1. The slurry was filtered,
washed with water and dried in vacuo to give the carboxylic acid as a white
solid (6.5 g, 93%). 25 Part H: Preparation of 1-(phenylmethyl)-N [
(tetrahydro-2H-pyran-2-yl) oxy) -4- [ [4-
[4(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyll-4-piperidinecarboxamide
In dry equipment under nitrogen) the carboxylic 30 acid from part G (6.46
g, 12.2 mmol) was dissolved in dry dimethylformamide (25 mL) and the
remaining reagents were added to the solution in the following order:
N-hydroxybenzotriazole hydrate (2.0 g, 14.7  



WO 00I46221 -404 3 0 J1)~ 2003 PGT/US00/03061 mmol), N-methylmorpholine
i4.0 mL, 36.8 mmol), O(tetrahydro-2H-pyran-2-yl)hydroxylamine (4.3 g, 36.8
mmol), and 1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (3.3
g, I7.2 mmol). 5 The reaction was stirred at forty five degrees Celsius.
After three hours, the reaction was concentrated in vacuo. The residue was
taken up in ethyl acetate, washed with water, 5% KHSO4) saturated NaHCO~,
saturated sodium chloride solution, dried over l0 NazSOq, filtered, and
concentrated in vacuo. Chromatography (on silica, ethyl acetate/hexanes)
provided the THP hydroxamate as a white solid (6.1 g, 80%) . Part I:
Preparation of N-hydroxy-1-(phenylmethyl)-4I5 [ (4- (4- (trif luoromethyl)
phenoxy] -1piperidinyl]sulfonyl]-4-piperidinecarboxamide monohydrochloride
To a,solution of the THP hydroxamate from part H (6.0 g, 9.6 mmol) in
1,4-dioxane (2.4 mL) was added 4 20 N HC1 dioxane solution (2.4 mL) and
methanol (2.4 mL). After thirty minutes at ambient temperature the reaction
was poured into diethyl ether (100 mL). The slurry was filtered under
nitrogen, washed with diethyl ether, and dried in vacuo to give the title
25 compound as an off white solid (5.4 g, 97%). HRMS (ES+) M+ H `
calculated for CZ5H3oF3N30sSi: 542.1937, found 542.1938. Example 19:
Preparation of N-hydroxy-1-(230 pyridinylmethyl) -4- [ [4- [4
(trifluoromethoxy)phenoxyl-1piperidinyl]sulfonyl]-4pineridinecarboxamide,
monohydrochloride   3 0 J U t 2003 WO 00I46221 -405 N~ HCI N O H .N .N~ I /
.CF3 HO ~S~ O p O O PCT/US00/03061 Part A: Preparation of 1,1-fimethylethyl
4-hydroxy-15 piperidinecarboxvlate In dry equipment under nitrogen,
4hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in tetrahydrofuran (200
mL) and triethylamine (29 mL, 0.21 mol). A solution of
di-t-butyldicarbonate 



10 (43.6S g, 0.2 mol) was added at such a rate that the temperature
remained below thirty degrees Celsius. After stirring at ambient
temperature for four hours, the reaction was concentrated in vacuo. The
residue was taken up in ethyl acetate, washed with water, 5% 15 KHSOq,
saturated NaHC03, saturated sodium chloride solution, dried over NaZS09,
filtered, and concentrated in vacuo to give the BOC piperidine as a white
solid (37.7 g, 94%) . Part B: Preparation of 4-(methylsulfonyl)hydroxy-120
piperidinecarboxylic acid, 1,1-dimethylethyl ~~ter To a solution of the BOC
piperidine of part A (5.00 g) 24.84 mmol) in dichloromethane (50 mL) at
zero degrees Celsius, was added triethylamine (3.81 25 mL, 27.32 mmol)
followed by methane sulfonyl chloride (2.02 mL, 26.08 mmol). Once the
addition was complete the cooling bath was removed. After stirring for two
hours the reaction mixture was   WO 00/46221 -406 3 0 Jlll z003
PCT/US00103061 concentrated in vacuo. The residue was taken up in ethyl
acetate, washed with water two times, saturated sodium chloride solution,
dried over NaZS04, filtered, and concentrated in vacuo to provide the
mesylate as 5 an off-white solid (7.34 g, >100%). Part C: Preparation of
4-[4-(trifluoromethoxy)phenoxy]-1-piperidinecarboxylic acid)
1,1dimethylett3yl ester In dry equipment under nitrogen, 4 10
trifluoromethoxyphenol (10.15 g, 57 mmol) was dissolved in dry
dimethylformamide (125 mL) and at minus five degrees Celsius sodium hydride
(2.74g, 68.4 mmol of the 60% oil dispersion) was added and the ice bath was
removed. After one hour at ambient 15 temperature, the mesylate from part B
(15.9 g, 57 mmol) was added and the reaction stirred at eighty degrees
Celsius. After stirring at ambient temperature for four hours, the reaction
was concentrated in vacuo. The residue was taken up in 20 diethyl ether)
washed with water, saturated sodium chloride solution, dried over NaZS04,
filtered, and concentrated in vacuo to provide the substituted
BOCpiperidine as a beige solid (20.6 g, 100%). Part D: Preparation of
4-[4-(trifluoromethoxy)25 phenoxylpiperidine At fifteen degrees Celsius, 4
N HC1 in dioxanes (125 mL) was slowly added to the substituted
BOCpiperidine from part C (20.6 g, 57 mmol) and stirred for ninety minutes.
The reaction was concentrated in 30 vacuo. The residue was dissolved in
water (150 mL) and washed two times with ethyl acetate. The aqueous
solution was cooled to five degrees Celsius and the pH adjusted to eleven
with 5 N sodium hydroxide   WO 00l46221 -407 



3 0 J U L Z003 PCT/US00103061 solution and extracted with ethyl acetate.
The ethyl acetate was dried over Na~SOq, filtered, and concentrated in
vacuo to provide the substituted piperidine as a beige solid (11.9 g, 80%).
5 Part E: Preparation of
1-(methylsulfonyl)-4-[4(trlfluoromethoxy)phenoxyl~iperidine The substituted
piperidine from part D (11.S g, 44.1 mmol) was dissolved in dichloromethane
(125 mL) with triethylamine (12.3 mL, 88.1 mmol) and at zero 10 degrees
Celsius a solution of methane sulfonyl chloride (5.1 mL, 66.1 mmol) in
dichloromethane (20 mL) was added. After one hour at ambient temperature,
the solvent was stripped in vacuo. The residue was taken up in ethyl
acetate, washed with 15 water two times, saturated sodium chloride
solution) dried over Na2S04, filtered, and concentrated in vacuo. The
residue was recrystallized (ethyl acetate/hexanes) to give the sulfonamide
as an offwhite solid (10.77 g, 72~). 20 Part F: Preparation of methyl
[[4-[4(trifluoromethoxy)phenoxy]-1-piperidinyl]sulfor~yll-4-,iperidine~ar
xylat~ In dry equipment under nitrogen, the sulfonamide from part E (10.77
g, 31.8 mmol) was dissolved in dry 25 tetrahydrofuran (64 mL), chilled to
minus seventy five degrees Celsius, and a 1M solution of lithium
bis(trimethylsilyl)amide (80 mL) was added maintaining the temperature
below minus sixty five degrees. After thirty minutes at minus seventy-five
30 degrees Celsius, a solution of methyl chloroformate (2.45 mL, 31.8 mmol)
in dry tetrahydrofuran (32 mL) was added maintaining the temperature below
minus sixty degrees. After thirty minutes at minus   WO 00/4622l -408 J[~~
L~~3 PCT/US00/03061 seventy-five degrees Celsius, the reaction was quenched
with saturated ammonium chloride solution (125 mL) and extracted with ethyl
acetate. The combined extracts were washed with saturated ammonium S
chloride solution, saturated sodium chloride solution, dried over NaZS04,
filtered, and concentrated in vacuo to give the methylene sulfonamide as an
yellow oil (12.69 g, 1000 . Part G: Preparation of methyl 1- (phenyl
methyl) -4- ( [410 (4- (trifluoromethoxy)phenoxy]
-1pioeridinyllsulfonyll-4=pi,geridinecarboxylate To a solution of the
methylene sulfonamide from part F (20.46 g, 51.S mmol) in dimethylformamide
(90 mL) was added potassium carbonate (21.3 g, 154.7 15 mmol),
bis-(2-chloroethyl)benzyl amine (12.0 g, S1.5 mmol; and 18-Crown-6 (70omg).
The slurry was stirred at sixty degrees Celsius. After twenty four hours
the reaction was concentrated in vacuo. The residue was taken up in ethyl
acetate, washed with water 20 three times, saturated sodium chloride
solution, dried over NazS04, filtered, and concentrated in vacuo. The
residue was recrystallized (methanol) to give the N-benzyl piperidine
sulfonamide as a white solid (15 g, 52%) . 25 Part H: Preparation of 4- [
[4- [4- (trifluoromethoxy)
phenoxy]-1-piperidinyl]sulfonyl]-4piperidinecarboxylic acid, methyl ester
To a slurry of the N-benzyl piperidine 



30 sulfonamide from part G (4.17 g, 7.5 mmol) in methanol (50 mL) was added
ammonium formate (1.46 g, 22.S mmol). The system was purged with nitrogen
for 10 minutes. The nitrogen stream was removed and   WO 00I46221 -409 3 0
Jll~ 2D03 PCT/US00/03061 palladium on carbon (1.5 g of 10 weight % on
activated carbon, 50%water) was added. The reaction was refluxed for thirty
minutes, cooled, filtered through Celite under nitrogen, and concentrated
in 5 vacuo to give the unsubstituted piperidine sulfonamide as a beige
solid (3.15 g, 90%). Part I: Preparation of methyl 1-(2-pyridinylmethyl)4-
[ (4- [4- (trifluoromethoxy) phenoxy] -1giperidinyll ~ulfonvll -4
=piperidinecarbo~rl~~e to The unsubstituted piperidine sulfonamide from
part H (7.9 g, 16.95 mmol) was dissolved in dry dimethylformamide (35 mL)
and potassium carbonate (7.05 g, 51.1 mmol) and 2-picolyl chloride
hydrochloride (4.21 g, 2S.67 mmol) were added. The 15 reaction was stirred
at thirty five degrees Celsius for sixteen hours and then concentrated in
vacuo. The residue was taken up in ethyl acetate and filtered~through
Celite. The filtrate washed with water two times, saturated sodium chloride
solution, 20 dried over NaZS04, filtered, and concentrated in vacuo.
Chromatography (on silica, ethyl acetate/hexanes) provided the N-picolyl
piperidine sulfonamide as a white solid (6.8 g, 72%). Part J: Preparation
of 1-(2-pyridinylmethyl)-N25 [ (tetrahydro-2H-pyran-2-yl) oxy] -4- ( [4-
[4(trifluoromethoxy)phenoxy]-1-piperidinyl]sulfon~rll
-4-~i~eridinecarboxamide In dry equipment under nitrogen, the N-picolyl
piperidine sulfonamide from part I (8.5g, 15.3mmol) 30 was dissolved in dry
tetrahydrofuran (30 mL) and potassium trimethylsilonate (6.52 g) 45.8 mmol)
was added at ambient temperature. After eighteen hours water (50 mL) was
added and at 5 degrees Celsius, 6 N   3 0 .~,:', '003 WO 00/4622I -410
PCT/US00/03061 HC1 was added until pH=7. The slurry was filtered) washed
with water arid dried in vacuo to give the carboxylic acid as a off-white
solid (6.9 g, 84%). In dry equipment under nitrogen, the carboxylic acid 5
(6.8 g, 12.5 mmol) was dissolved in dry dimethylformamide (25 mL) and the
remaining reagents were added to the solution in the following order:
Nhydroxybenzotriazole hydrate (2.03 g, 15.0 mmol), Nmethylmorpholine (4.1
mL, 37.6 mmol), O- (tetrahydro 10 2H-pyran-2-yl)hydroxylamine (4.4 g, 37.6
mmol), and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(3.36 g, 17.5 mmol). The reaction was stirred at forty degrees Celsius.
After twelve hours, the reaction was concentrated in vacuo. The 



15 residue was taken up in ethyl acetate, washed with water, 5% KHS04,
saturated NaHC03, saturated sodium chloride solution, dried over NaZSOq,
filtered, and concentrated in vacuo. Chromatography (on silica, ethyl
acetate/hexanes) provided the THP hydroxamate 20 as a light yellow foam
(7.55 g, 94%). Part K: Preparation of
N-hydroxy-1-(2pyridinylmethyl)-4-([4-[4-(trifluoromethoxy)phenoxy]-1-piperi
dinyl]sulfonyl]-4p ~eridinecarboxamide, monohydrochloride 25 To a solution
of the THP hydroxamate from part J (7.4 g, 11.5 mmol) in 1,4-dioxane (2 mL)
was added 4N HC1 dioxane solution (29 mL, 115.2 mmol) and methanol (2.9
mL). After fifteen minutes, the reaction was diluted with diethyl ether,
the solids filtered under 30 nitrogen and dried in vacuo to give the title
compound as a white solid (1.15 g, 96%). HRMS (ES+) M+ H ' calculated for
Cz4H~9F3N~O6S1: 559.1838, found S59.1864.   WO 00/462Z1 3 0 JU~ 003
PCT1US00/03061 -411 Example 20: Preparation of
N-hydroxy-1-(2pyrimidinyl)-4-[[4-[4-(trifluoromethyl) 5
phenoxy]-1-piperidinyl]sulfonyl]-4piperidinecarboxamide~ monohydrochloride
n N" N ~N O H .N .N~ I i HO ~S CFA p O 0 Part A: Preparation of
1,1-dimethylethyl 4-hydroxy-1 10 piperidinecarboxylate In dry equipment
under nitrogen, 4hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in
tetrahydrofuran (200 mL) and triethylamine (29 mL, 0.21 mol)~ A solution of
di-t-butyldicarbonate 15 (43.6S g, 0.2 mol) was added at such a rate that
the temperature remained below thirty degrees Celsius. After stirring at
ambient temperature for four hours, the reaction was concentrated in vacuo.
The residue was taken up in ethyl acetate, washed with water, So 20 KHS04,
saturated NaHC03, saturated sodium chloride solution, dried over Na2S04,
filtered, and concentrated in vacuo to give the BOC piperidine as a 



white solid (37.7 g, 94~). Part B: Preparation of 1,1-dimethylethyl 4-[425
(trifluoromethyl)phenoxy]-1 pineridinecarboxvlate To a solution of the BOC
piperidine from part A (6.03 g,30 mmol) in dimethylformamide (60 mL) was
WO 00/46221 -412 3 0 J (1 L ~ 003 PCT/US00/03061 added cesium carbonate
(9.77 g, 30 mmol) and 4fluorobenzotrifluoride (3.8 mL, 30 mmol). The slurry
was stirred at ninety degrees Celsius. After nineteen hours cesium
carbonate (3.26g, 10 mmol) and 5 4-fluorobenzotrifluoride (0.95m1 mL, 10
mmol) were added and the reaction continued at ninety degrees Celsius.
After a total of forty six hours, the reaction was concentrated in vacuo.
The residue was taken up in ethyl acetate, washed with water three 10
times, saturated sodium chloride solution, dried over Na2S0q, filtered, and
concentrated in vacuo. Chromatography (on silica, ethyl acetate/hexanes)
provided the substituted BOC piperidine as a white solid (6.0 g, 58%). 15
Part C: Preparation of 4-[4-(trifluoromethyl)phenoxyl,Ri,peridine To a
slurry of the substituted BOC piperidine from part, B (5.95 g) 17.2 mmol)
in 1,4-dioxane (10 mL) was added 4N HCl dioxane solution (17 mL). After 20
one hour at ambient temperature the reaction was concentrated in vacuo. The
residue was slurried in diethyl ether and vacuum filtration of the
resulting precipitate provided the hydrochloride salt as a white solid (4.6
g, 100%). 25 Part D: Preparation of
1-(methylsulfonyl)-4-[4(trifluoromethyllphenoxylp'tneridine To a solution
of the hydrochloride salt from part C (4.6 g, 16.9 mmol) and triethylamine
(5.9 mL, 42.4 mmol) in dichloromethane (45 mL) at zero degrees 30 Celsius
was added a solution of methane sulfonyl chloride (1.97 mL, 25.4 mmol) in
dichloromethane (10 mL). After one hour at ambient temperature, the solvent
was stripped in vacuo. The residue was taken   3 0 JUL L003 WO 00I46221
-413 



PGT/USDO/03061 up in ethyl acetate, washed with water two times, saturated
sodium chloride solution, dried over Na2S04, filtered, and concentrated in
vacuo. The residue was slurried in diethyl ether and vacuum filtration of 5
the resulting precipitate provided the sulfonamide as an off-white solid
(5.25 g, 96%). Part E: Preparation or methyl
[[4-[4(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonllacetate 10 In dry
equipment under nitrogen, the sulfonamide from part D (4.2 g, 13 mmol) was
dissolved in dry tetrahydrofuran (26 mL), chilled to minus seventyfive
degrees Celsius, and a 1 M solution of lithium bis(trirnethylsilyl)amide
(26 mL) was added 15 maintaining the temperature below minus sixty five
degrees. After thirty minutes at minus seventy-five degrees Celsius, a
solution of methyl chloroformate (l.OmL, 1,3 mmol) in dry tetrahydrofuran
(13 mL) was added maintaining the temperature below minus sixty 20 degrees.
After thirty minutes at minus seventy-five degrees Celsius, the reaction
was quenched with saturated ammonium chloride solution (100 mL) and
extracted with ethyl acetate. The combined extracts were washed with
saturated ammonium chloride 25 solution, saturated sodium chloride
solution, dried over Na2S04, filtered, and concentrated in vacuo to give
the methylene sulfonamide as an yellow oil (4.95 g, 100%) . Part F:
Preparation of. methyl 1- (phenylmethyl) -4- [ [430
[4-(trifluorornethyl)phenoxy]-1-piperidinyl]sulfonyll-4-pir~eridinecarboxyl
ate To a solution of the methylene sulfonamide from part E (1.14 g, 3 mmol)
in dimethylformamide (6 mL)   3 0 J U L 2003 ' WO 00I46221 PCT/US00/03061 ,
-414 was added potassium carbonate (1.24 g, 9 mmol),
bis(2-chloroethyl)benzyl amine (0.7 g, 3 mmol; and 18Crown-6 (500mg). The
slurry was stirred at sixty degrees Celsius. After sixteen hours the
reaction 5 was concentrated in vacuo. The residue was taken up in ethyl
acetate, washed with water three times, saturated sodium chloride solution,
dried over Na2S04, filtered, and concentrated in vacuo. Chromatography (on
silica, ethyl acetate/hexanes) provided the 10 piperidine sulfonamide as a
white solid (950 mg, 59%) . Part G: Preparation of methyl
1-(2-pyrimidinyl)-4[ [4- [4- (trifluoromethyl) pher~oxy) -1piperidirly~.l
sulfonyll -4-r~imeridinecarboxylate 15 To a slurry of the piperidine
sulfonamide from part F (6.3 g, 12.0 mmol) in methanol (25 mL) was added
ammonium formate (2.2 g, 34.5 mmol). The system was purged with nitrogen
for 10 minutes. The 20 nitrogen stream was removed and palladium on carbon
(1.2 g of 10 weight % on activated carbon, 50%water) was added. The
reaction was refluxed for forty five minutes, cooled, filtered through
Celite under nitrogen, and concentrated in vacuo. The residue 25 (6.21 g,
13.8 mmol) was dissolved in dry dimethylformamide (28 mL) and potassium
carbonate (5.7 g, 41.4 mmol) and 2-chloropyrimidine (3.16 g, 27.6 mmol)
were added. The reaction was stirred at eighty five degrees Celsius for one
hour and then 30 concentrated in vacuo. The residue was taken up in ethyl
acetate and filtered through Celite. The filtrate washed with water two
times) saturated sodium chloride solution, dried over NazS04, filtered, 



WO 00/4622l -415 and concentrated in Vacuo. The product was 3 d J 1J L ~00~
PCT/US00/03061 recrystallized (methanol) to give the N- pyrimidinyl
piperidine sulfonamide as a white solid (4.94 g, 68%) . 5 Part H:
Preparation of 1-(2-pyrimidinyl)-4-[[4-[4(trifluoromethyl)phenoxy]
-1-piperidinyl] sulfonyl]-4-piperidinecarboxylic acid In dry equipment
under nitrogen, the N 10 pyrimidinyl piperidine sulfonamide from part G
(4.9 g, 9.28 mmol) was dissolved in dry tetrahydrofuran (35 mL) and
potassium trimethylsilonate (3.97 g, 27.8 mmol) was added at thirty five
degrees Celsius. After sixteen hours water (50 mL) was added and at 5 15
degrees Celsius, 6 N HC1 was added until pH=2. The aqueous slurry was
extracted with ethyl acetate. The ethyl acetate solution was washed with
water, saturated, sodium chloride solution, dried over Na2S04, ' filtered,
and concentrated in vacuo. The solids were 20 slurried in acetonitrile,
filtered under nitrogen, washed with hexanes and dried in vacuo to give the
carboxylic acid as a white solid (4.7 g, 98%). Part I: Preparation of
1-(2-pyrimidinyl)-N [(tetrahydro-2H-pyran-2-yl)oxy]-4-[[4-[42 5 ( trif
luoromethyl ) phenoxy] -1-piperidinyl ]  sulfonyll -4-~,peridinec~rboxamide
In dry equipment under nitrogen, the carboxylic acid from part H (4.6 g,
8.95 mmol) was dissolved in dry dimethylformamide (18 mL) and the remaining
30 reagents were added to the solution in the following order:
N-hydroxybenzotriazole hydrate (1.45 g, 10.7mmo1), N-methylmorpholine (2.95
mL, 26.8 mmol), O- (tetrahydro-2H-pyran-2-yl)hydroxylamine (3.14 g,   WO
00/4622l -416 3 0 J U l 2003 PCT/US00/03061 26.8 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (2.4 g, Z2.5
mmol). The reaction was stirred at thirty degrees Celsius. After sixteen
hours, the reaction was concentrated in 



5 vacuo. The residue was taken up in ethyl acetate, washed with water, 5%
KHS04) saturated NaHC03, saturated sodium chloride solution, dried over
NazSO,, filtered, and concentrated in vacuo. The product was recrystallized
(methanol) to give the THP hydroxamate 10 as a white solid (5.0 g, 910).
Part J: Preparation of N-hydroxy-1-(2-pyrimidinyl)-4( [4- [4-
(trifluoromethyl)phenoxy] -1piperidinyl]sulfonyll-4piperidinecarboxamide,
monohydrochloride Z5 To a solution of the THP hydroxamate from part I (4.97
g, 8.1 mmol) in 1,4-dioxane (3 mL) was added 4N HC1 dioxane solution (20
mL, 81.1 mmol) and methanol (2 mL). After thirty minutes at ambient
temperature 20 the reaction was poured into 100 mL acetonitrile. The slurry
was filtered under nitrogen, washed with acetonitrile and dried in vacuo to
give the title compound as a white solid (3.3 g, 72~). HRMS (ES+) M+ H '
calculated for C22HZSF3NsOsSi: 530.1685, found 25 530.1696. Example 21:
Preparation of
N-hydroxy-4-[[4-[4(trifluoromethyl)phenoxy)-1-piperidinyl]sulfonyl] -1- (4-
(trifluoromethyl) -2 30 pyrimidinyl]-4-piperidinecarboxamide,
monohydrochloric~e   3 0 JUl 2003 WO 00I46221 -417 FCC N ~ N HCI N ( O ,N
,N~~ HO ;S~ ~CF~ p O O PCT/US00/03061 Part A: Preparation of
1,1-dimethylethyl 4-hydroxy-1pir~e~-idinecarboxv lr ate 5 In dry equipment
under nitrogen, 4hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in
tetrahydrofuran (200 mL) and triethylamine (29 mL, 0.21 mol). A solution of
di-t-butyldicarbonate (43.65 g, 0.2 mol) was added at such a rate that the
10 temperature remained below thirty degrees Celsius. After stirring at
ambient temperature for four hours, the reaction was concentrated in vacuo.
The residue was taken up in ethyl acetate, washed with water, 5% KHS04,
saturated NaHC03, saturated sodium chloride 15 solution, dried over NazSOq,
filtered, and concentrated in vacuo to give the BOC piperidine as a white
solid (37.7 g, 94%) . Part B: Preparation of 1,1-dimethylethyl
4-[4(trifluoromethyl)phenoxy]-120 piperidinecarboxylat~ 



To a solution of the BOC piperidine from part A (6.03 g,30 mmol) in
dimethylformamide (60 mL) was added cesium carbonate (9.77 g, 30 mmol) and
4fluorobenzotrifluoride (3.8 mL, 30 mmol). The slurry 25 was stirred at
ninety degrees Celsius. After nineteen hours cesium carbonate (3.26g, 10
mmol) and 4-fluorobenzotrifluoride (0.95m1 mL, 10 mmol) were added and the
reaction continued at ninety degrees   3 0 J!l l 2003 WO 00/46Z21 -
PCT/US00/03061 . -418 Celsius. After a total of forty six hours, the
reaction was concentrated in vacuo. The residue was taken up in ethyl
acetate, washed with water three times, saturated sodium chloride solution,
dried over 5 Na2S04, filtered, and concentrated in vacuo. Chromatography
(on silica, ethyl acetate/hexanes) provided the substituted BOC piperidine
as a white solid (6.0 g, S8 0) . Part C: Preparation of
4-[4-(trifluoromethyl)10 phenoxylpiperidine To a slurry of the substituted
BOC piperidine from part B (5.9S g, 17.2 mmol) in 1,4-dioxane (10 mL) was
added 4 N HC1 dioxane solution (17 mL). After one hour at ambient
temperature the reaction 15 was concentrated in vacuo. The residue was
slurried in diethyl ether and vacuum filtration of the resulting
precipitate provided the hydrochloride salt as a white solid (4.6 g, 100%)
. Part D: Preparation of 1-(methylsulfonyl)-4-(420
(trifluoromethvl)phenox~l~ineridine To a solution of the hydrochloride salt
from part C (4.6 g, 16.9 mmol) and triethylamine (5.9 mL, 42.4 mmol) in
dichloromethane (45 mL) at zero degrees Celsius was added a solution of
methane sulfonyl 25 chloride (1.97 mL, 25.4 mmol) in dichloromethane (10
mL). After one hour at ambient temperature, the solvent was stripped in
vacuo. The residue was taken up in ethyl acetate, washed with water two
times, saturated sodium chloride solution, dried over NaZS04, 30 filtered,
and concentrated in vacuo. The residue was slurried in diethyl ether and
vacuum filtration of the resulting precipitate provided the sulfonamide as
an off-white solid (S.25 g, 96%).   WO 00/4622I -419 3 0 J U L 2003
PCT/US00/03061 Part E: Preparation of methyl
[[4-[4(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyllacetate In dry
equipment under nitrogen, the sulfonamide 5 from part D (4.2 g, 13 mmol)
was dissolved ir. dry tetrahydrofuran (26 mL), chilled to minus seventyfive
degrees Celsius, and a 1 M solution of lithium bis(trimethylsilyl)amide (26
mL) was added maintaining the temperature below minus sixty five 10
degrees. After thirty minutes at minus seventy-five degrees Celsius, a
solution of methyl chloroformate (l.OmL, 13 mmol) in dry tetrahydrofuran
(13 mL) was added maintaining the temperature below minus sixty degrees.
After thirty minutes at minus seventy-five 



15 degrees Celsius, the reaction was quenched with saturated ammonium
chloride solution (100 mL) and extracted with ethyl acetate. The combined
extracts were washed with saturated ammonium chloride solution, saturated
sodium chloride solution, dried 20 over NazS04, filtered, and concentrated
in vacuo to give the methylene sulfonamide as an yellow oil (4.95 g, 100%).
Part F: Preparation of methyl
1-(phenylmethyl)-4-[[4[4-(trifluoromethyl)phenoxy]-1-piperidinyl]25
sulfonyll-4-p~peridinecarboxylate To a solution of the methylene
sulfonamide from part E (1.14 g, 3 mmol) in dimethylformamide (6 mL) was
added potassium carbonate (1.24 g, 9 mmol), bis(2-chloroethyl)benzyl amine
(0.7 g, 3 mmol; and 18 30 Crown-6 (500mg). The slurry was stirred at sixty
degrees Celsius. After sixteen hours the reaction was concentrated in
vacuo. The residue was taken up in ethyl acetate, washed with water three
times,   3 0 J ll L 2003 WO 00146Z21 -420 PCT/US00/03061 saturated sodium
chloride solution, dried over NaZS04, filtered) and concentrated in vacuo.
Chromatography (on silica, ethyl acetate/hexanes) provided the piperidine
sulfonamide as a white solid (950 mg, 5 59%) . Part G: Preparation of
methyl
4-[[4-[4(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyl]-1-[4-(trifluorome
thyl)-2pyrimidin~yll-4-oiperidinecarboxy~ 10 To a slurry of the piperidine
sulfonamide from part F (6.3 g, 12.0 mmol) in methanol (25 mL) was added
ammonium formate (2.2 g, 34.5 mmol). The system was purged with nitrogen
for 10 minutes. The 15 nitrogen stream was removed and palladium on carbon
(1.2 g of 10 weight % on activated carbon, 50%water) was added. The
reaction was refluxed for forty five minutes, cooled, filtered through
Celite under nitrogen, and concentrated in vacuo. The residue (4.5 20 g, 10
mmol) was dissolved in dry dimethylformamide (20 mL) and potassium
carbonate (4.14 g, 30 mmol) and 2-chloro-4-trifluoromethylpyrimidine (2.4
mL, 20 mmol) were added. The reaction was stirred at seventy degrees
Celsius for three hour and then 25 concentrated in vacuo. The residue was
taken up in ethyl acetate and filtered through Celite. The filtrate washed
with water two times, saturated sodium chloride solution, dried over
NazS04, filtered, and concentrated in vacuo. The product was 30
recrystallized (methanol) to give the N-pyrimidinyl piperidine sulfonamide
as a white solid (4.51 g, 76%) . Part H: Preparation of
4-[[4-[4-(trifluoromethyl)   3 0 J U L 2003 



W O 00I46221 -421 PCT/US00I03061 phenoxy] -1-piperidinyl] sulfonyl] -1-
[4(trifluoromethyl)-2-pyrimidinyl]-4piperidinecarboxylate In dry equipment
under nitrogen, the N 5 pyrimidinyl piperidine sulfonamide from part G (4.9
g, 9.28 mmol) was dissolved in dry tetrahydrofuran (35 mL) and potassium
trimethylsilonate (3.2 g, 22.45 mmol) was added at forty five degrees
Celsius. After four hours water (100 mL) was added and at 5 degrees 10
Celsius, 6 N HC1 was added until pH=2. The slurry was filtered under
nitrogen, the solids washed with hexanes and dried in vacuo to give the
carboxylic acid as a white solid (4.13 g, 95%). Part I: Preparation of
N-[(tetrahydro-2H-pyran-2 15 yl)oxy] -4- [ [4- [4-
(trifluoromethyl)phenoxy] -1piperidinyl]sulfonyl] -1- [4- (trifluoromethyl)
2-,gv~imidiny~~,],= 4 -pigeridinecarbo.xamide In, dry equipment under
nitrogen, the carboxylic acid from part H (4.0 g, 6.87 mmol) was dissolved
in 20 dry dimethyiformamide (20 mL) and the remaining reagents were added
to the solution in the following order: N-hydroxybenzotriazole hydrate (1.1
g, 8.25 mmol), N-methylmorpholine (2.2 mL, 20.6 mmol),
O(tetrahydro-2H-pyran-2-yl)hydroxylamine (2.4 g, 20.6 25 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (1.84 g, 9.62
mmol). The reaction was stirred at forty five degrees Celsius. After
sixteen hours, the reaction was concentrated in vacuo. The residue was
taken up in 30 ethyl acetate, washed with water, 5% KHSO4, saturated
NaHC03, saturated sodium chloride solution, dried over Na2S04, filtered,
and concentrated in vacuo. The   3 0 J LJ l 2003 WO 00l46221
PCT/13S00103061 -422 product was recrystallized (methanol) to give the THP
hydroxamate as a white solid (4.06 g, 87%). Part J: Preparation of
N-hydroxy-4-[[4-[4 (trifluoromethyl)phenoxy]-1-piperidinyl]5 sulfonyl] -1-
[4- (trifluoromethyl) -2 pyrimidinyl]-4-piperidinecarboxamide, monohyd~ochl
Qr i ~P To a solution of the THP hydroxamate from part I (5.0 g, 5.87 mmol)
in 1,4-dioxane (3 mL) was added 4N 10 HC1 dioxane solution (14.7 mL, S8.7
mmol) and methanol (1.5 mL). After thirty minutes at ambient temperature
the reaction was poured into 100 mL acetonitrile. The slurry was filtered
under nitrogen, washed with acetonitrile and dried in vacuo 15 to give the
title compound as a white solid (2.95 g, 80%) . HRMS (ES+) M+ H '
calculated for CZ3H25F6NSOSS1: 598.1559, found 59B.1531. 



Example 22: Preparation of 1-(5-ethyl-2-pyrimidinyl)20 N-hydroxy-4- [ (4-
[4- (trifluoromethyl) phenoxy]-1-piperidinyl]sulfonyl]-4y~~pe_ri d~
neca~~o,xamide . monohydrochloride N N HC1 N O .N ~ N HO OSO CF3 25 Part A:
Preparation of 1,1-dimethylethyl 4-hydroxy-1   3 0 J [l l 2003 wo ooi462zi
-423 PGT/US00/030fi 1 piperidinecarboxylate In dry equipment under
nitrogen, 4 hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in
tetrahydrofuran (200 mL) and triethylamine (29 mL, 5 0.21 mol). A solution
of di-t-butyldicarbonate (43.65 g, 0.2 mol) was added at such a rate that
the temperature remained below thirty degrees Celsius. After stirring at
ambient temperature for four hours, the reaction was concentrated in vacuo.
The residue 10 was taken up in ethyl acetate, washed with water, 5% KHSO4,
saturated NaHC03, saturated sodium chloride solution, dried over NazSOq,
filtered, and concentrated in vacuo to give the BOC piperidine as a white
solid (37.7 g, 94%) . 15 Part B: Preparation of 1,1-dimethylethyl
4-[4(trifluoromethyl)phenoxy]-1piperidinecarboxy~ate To a solution of the
BOC piperidine from part A (6.03 g,30 mmol) in dimethylformamide (60 mL)
was 20 added cesium carbonate (9.77 g, 30 mmol) and 4fluorobenzotrifluoride
(3.8 mL, 30 mmol). The slurry was stirred at ninety degrees Celsius. After
nineteen hours cesium carbonate (3.26g, 10 mmol) and
4-fluorobenzotrifluoride (0.95m1 mL, 10 mmol) were 25 added and the
reaction continued at ninety degrees Celsius. After a total of forty six
hours, the reaction was concentrated in vacuo. The residue was taken up in
ethyl acetate, washed with water three times, saturated sodium chloride
solution, dried over 30 NazS09, filtered, and concentrated in vacuo.
Chromatography (on silica, ethyl acetate/hexanes) provided the substituted
BOC piperidine as a white solid (6.0 g, 58%).   WO 00I46221 



-424 ~ 0 JUG 2003 PC1'IUSOOI03061 Part C: Preparation of
4-[4-(trifluoromethyl)pheno~yl giyer' ine To a slurry of the substituted
BOC piperidine from part B (5.95 g, 17.2 mmol) in 1,4-dioxane (10 S mL) was
added 4N HC1 dioxane solution (17 mL). After one hour at ambient
temperature the reaction was concentrated in vacuo. The residue was
slurried in diethyl ether and vacuum filtration of the resulting
precipitate provided the hydrochloride salt as a 10 white solid (4.6 g,
100%). Part D: Preparation of 1-(methylsulfonyl)-4-[4(trif
luoromethx~x~henoxy~~~peridine To a solution of the hydrochloride salt from
part C (4.6 g, 16.9 mmol) and triethylamine (5.9 mL, 15 42.4 mmol) in
dichloromethane (45 mL) at zero degrees Celsius was added a solution of
methane sulfonyl chloride (1.97 mL, 25.4 mmol) in dichloromethane (10 mL).
After one hour at ambient temperature, the solvent was stripped in vacuo.
The residue was taken 20 up in ethyl acetate, washed with water two times,
saturated sodium chloride solution, dried over NaZS04, filtered, and
concentrated in vacuo. The residue was . slurried in diethyl ether and
vacuum filtration of the resulting precipitate provided the sulfonamide as
25 an off-white solid (5.25 g, 96%). Part E: Preparation of methyl
[[4-[4(trifluoromethyl)phenoxy]-1-piperidinyl]~~,fonvll acetate In dry
equipment under nitrogen, the sulfonamide 30 from part D (4.2 g, 13 mmol)
was dissolved in dry tetrahydrofuran (26 mL), chilled to minus seventyfive
degrees Celsius, and a 1 M solution of lithium bis(trimethylsilyl)amide (26
mL) was added   3 0 JUl 2003 WO 00/46Z21 -425 PCT/US00/03061 maintaining
the temperature below minus sixty five degrees. After thirty minutes at
minus seventy-five degrees Celsius, a solution of methyl chloroformate
(l.OmL, 13 mmol) in dry tetrahydrofuran (13 mL) was 5 added maintaining the
temperature below minus sixty degrees. After thirty minutes at minus
seventy-five degrees Celsius, the reaction was quenched with saturated
ammonium chloride solution (I00 mL) and extracted with ethyl acetate. The
combined extracts 10 were washed with saturated ammonium chloride solution,
saturated sodium chloride solution, dried ovex Na2S04, filtered, and
concentrated in vacuo to give the methylene sulfonamide as an yellow oil
(4.95 g, 100%). 15 Part F: Preparation of methyl
1-(phenylmethyl)-4-([4[4-(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyll-
4-pigeridineca~~ylate To a solution of the methylene sulfonamide from part
E (1.14 g, 3 mmol) in dimethylformamide (6 mL) 20 was added potassium
carbonate (1.24 g, 9 mmol), bis 



(2-chloroethyl)benzyl amine (0.7 g, 3 mmol and 18Crown-6 (500 mg). The
slurry was stirred at sixty degrees Celsius. After sixteen hours the
reaction was concentrated in vacuo. The residue was taken up 2S in ethyl
acetate, washed with water three times, saturated sodium chloride solution,
dried over Na~s04, filtered, and concentrated in vacuo. Chromatography (on
silica, ethyl acetate/hexanes) provided the piperidine sulfonamide as a
white solid (950 mg, 30 59%) . Part G: Preparation of methyl
1-(5-ethyl-2pyrimidinyl) -4- [ [4- [4- (trifluoromethyl)
phenoxy]-1-piperidinyl]sulfonyl]-4   3 0 JUl i003 W O 00146Z21 -426
PCT/US00I03061 ~i_p~~i necarboxy~ a to To a slurry of the piperidine
sulfonamide from part F (6.3 g, 12.0 mmol) in methanol (25 mL) was added
ammonium formate (2.2 g, 34.5 mmol). The 5 system was purged with nitrogen
for 10 minutes. The nitrogen stream was removed and palladium on carbon
(1.2 g of 10 weight % on activated carbon, 50% water) was added. The
reaction was refluxed for forty five minutes, cooled, filtered through
Celite under 10 nitrogen, and concentrated in vacuo. The residue (4.5 g, 10
mmol) was dissolved in dry dimethylformamide (20 mL) and potassium
carbonate (3.4S g, 325mmo1) and 2-chloro-5-ethylpyrimidine (1.82 mL, 15
mmol) were added. The reaction was 15 stirred at eighty degrees Celsius for
four hour and then concentrated in vacuo. The residue was taken up in ethyl
acetate and filtered through Celite. The filtrate, washed with water two
times, saturated sodium chloride solution, dried over NazS04, filtered, 20
and concentrated in vacuo. The product was recrystallized (methanol) to
give the N-pyrimidinyl piperidine sulfonamide as a white solid (3.33 g,
60%) . Part H: Preparation of 1-(5-ethyl-2-pyrimidinyl)-425
[[4-(4-(trifluoromethyl)phenoxy]-1piperidinyl]sulfonyl]-4-piperidinecarboxy
lic acid In dry equipment under nitrogen, the ~Npyrimidinyl piperidine
sulfonamide from part G (3.3 30 g, 5.94 mmol) was dissolved in dry
tetrahydrofuran (12 mL) and potassium trimethylsilonate (2.S4 g, 17.8 mmol)
was added at forty five degrees Celsius. After two hours water (100 mL) was
added and at 5 degrees   3 0 JUL Q003 WO 00/46221 -427 



PCT/US00/03061 Celsius, 6N HC1 was added until pH=2. The slurry was
filtered under nitrogen, the solids washed with hexanes and dried in vacuo
to give the carboxylic acid as a white solid (3.11 g, 97%). 5 Part I:
Preparation of 1-(5-ethyl-2-pyrimidinyl)-N[ (tetrahydro-2H-pyran-2-yl) oxy]
-4- [ [4- [4(trifluoromethyl)phenoxy]-1-piperidinyl]- . sulfonyll-4-p
~eridinecarboxamid~,e In dry equipment under nitrogen, the carboxylic 10
acid from part H (3.0 g, S.5mmo1) was dissolved in dry dimethylformamide
(15 mL) and the remaining reagents were added to the solution in the
following order: N-hydroxybenzotriazole hydrate (0.9 g, 6.64 mmol),
N-methylmorpholine (1.8 mL, 16.6 mmol), O 15
(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.9 g, 16.6 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (1.49 g, 7.75
mmol). The reaction was stirred at forty five degrees Celsius. After three
hours, the reaction was 20 concentrated in vacuo. The residue was taken up
in ethyl acetate, washed with water, saturated NaHC03, saturated sodium
chloride solution, dried over Na2S0,, filtered, and concentrated in vacuo.
The product was recrystallized (methanol) to give the THP hydroxamate 25 as
a white solid (3.34 g, 96%). Part J: Preparation of
1-(5-ethyl-2-pyrimidinyl)-Nhydroxy-4-[[4-[4-(trifluoromethyl)phenoxy]-1pipe
ridinyl]sulfonyl]-4piperidinecarboxamide, monohvdrochloride 30 To a
solution of the THP hydroxamate from part I (3.3 g, 5.15 mmol) in
1,4-dioxane (3 mL) was added 4 N HC1 dioxane solution (13 mL, 51.5 mmol)
and methanol (1.3 mL). After thirty minutes at ambient   3 0 J J L 2003 WO
00I46221 -428 PCTIUS00/03061 temperature the reaction was poured into 100
mL acetonitrile. The slurry was filtered under nitrogen, washed with
acetonitrile and dried in vacuo to give the title compound as a white solid
(2.59 g, 5 85%) . HRMS (ES+) M+ H + calculated for C24H3oF3N505S~ 5581998,
found 558.1982. Example 23: Preparation of tetrahydro-N-hydroxy-4[ [4- [4-
(trifluoromethoxy)phenoxy] -1 10
piperidinyl]sulfonyl]-2H-thiopyran-4c-,~arboxami de O H ,N ,N~ I / ~CF~ HO
~S~ O p O O 15 Part A: Preparation of 1,1-dimethylethyl
4-hydroxy-1piperidinecarboxylate In dry equipment under nitrogen,
4hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in tetrahydrofuran (200
mL) and triethylamine (29 mL, 20 0.21 mol). A solution of
di-t-butyldicarbonate (43.65 g, 0.2 mol) was added at such a rate that the
temperature remained below thirty degrees Celsius. After stirring at
ambient temperature for four hours, the reaction was concentrated in vacuo.
The residue 



25 was taken up in ethyl acetate, washed with water, 5% KHSOq, saturated
NaHC03, saturated sodium chloride solution, dried over NaZS04, filtered,
and concentrated in vacuo to give the BOC piperidine as a white solid (37.7
g, 94%). 30 Part B: Preparation of 4-(methylsulfonyl)hydroxy-1   3 0 ~~~1
~OOi WO 00/46221 -429 PCT/US00/03061 piperidinecarboxylic acid,
1,1-dimethylethyl a r To a solution of the BOC piperidine of part A (5.00
g, 24.84 mmol) in dichloromethane (50 mL) at 5 zero degrees Celsius, was
added triethylamine (3.81 mL, 27.32 mmol) followed by methane sulfonyl
chloride (2.02 mL, 26.08 mmol). Once the addition was complete the cooling
bath was removed. After stirring for two hours the reaction mixture was 10
concentrated in vacuo. The residue was taken up in ethyl acetate, washed
with water two times, saturated sodium chloride solution, dried over
NaZSO9, filtered, and concentrated in vacuo to provide the mesylate as an
off-white solid (7.34 g, >100%). 15 Part C: Preparation of
4-(4-(trifluoromethoxy)phenoxy]-1-piperidinecarboxylic acid,
1,1imethylethyl ester In dry equipment under nitrogen,
4trifluoromethoxyphenol (10.15 g, 57 mmol) was 20 dissolved in dry
dimethylformamide (125 mL) and at minus five degrees Celsius sodium hydride
(2.74g, 68.4 mmol of the 60% oil dispersion) was added and the ice bath was
removed. After one hour at ambient temperature, the mesylate from part B
(1S.9 g, 57 25 mmol) was added and the reaction stirred at eighty degrees
Celsius. After stirring at ambient temperature for four hours, the reaction
was concentrated in vacuo. The residue was taken up in diethyl ether,
washed with water, saturated sodium 30 chloride solution, dried over
NaZS04, filtered, and concentrated in vacuo to provide the substituted
BOCpiperidine as a beige solid (20.6 g, 100%). Part D: Preparation of
4-[4-(trifluoromethoxy)   WO 00I46221 -430 3 a ~~~ Zoo3 PCT/US00103061 



phenoxyZpiperid~,ne At fifteen degrees Celsius, 4 N HC1 in dioxanes (12S
mL) was slowly added to the substituted BOCpiperidine from part C (20.6 g,
57 mmol) and stirred 5 for ninety minutes. The reaction was concentrated in
vacuo. The residue was dissolved in water (150 mL) and washed two times
with ethyl acetate. The aqueous solution was cooled to five degrees Celsius
and the pH adjusted to eleven with 5 N sodium hydroxide 10 solution and
extracted with ethyl acetate. The ethyl acetate was dried over Na2S04,
filtered, and concentrated in vacuo to provide the substituted piperidine
as a beige solid (11.9 g, 80%). Part E: Preparation of
1-(methylsulfonyl)-4-[4- . 15 (trifluoromethoxy),~h~noxylpiperidine The
substituted piperidine from part D (11.5 g, 44.1 mmol,) was dissolved in
dichloromethane (125 mL) with triethylamine (12.3 mL, 88.1 mmol) and at
zero 20 degrees Celsius a solution of methane sulfonyl chloride (5.1 mL,
66.1 mmol) in dichloromethane (20 mL) was added. After one hour at ambient
temperature, the solvent was stripped in vacuo. The residue was taken up in
ethyl acetate, washed with 25 water two times) saturated sodium chloride
solution, dried over Na2S04, filtered, and concentrated in vacuo. The
residue was recrystallized (ethyl acetate/hexanes) to give the sulfonamide
as an offwhite solid (10.77 g, 72%). 30 Part F: Preparation of methyl
[(4-(4(trifluoromethoxy)phenoxy]-1-piperidinyl]su ony~l-4
;piperidinecarboxylate   WO 00I46221 -431 PCT~~O~ ~~D~~~ In dry equipment
under nitrogen, the sulfonamide from part E (10.77 g, 31.8 mmol) was
dissolved in dry tetrahydrofuran (64 mL), chilled to minus seventyfive
degrees Celsius, and a 1 M solution of lithium 5 bis(trimethylsilyl)amide
(80 mL) was added maintaining the temperature below minus sixty five
degrees. After thirty minutes at minus seventy-five degrees Celsius, a
solution of methyl chloroformate i2.45 mL, 31.8 mmol) in dry
tetrahydrofuran (32 mL) 10 was added maintaining the temperature below
minus sixty degrees. After thirty minutes at minus seventy-five degrees
Celsius, the reaction was quenched with saturated ammonium chloride
solution (125 mL) and extracted with ethyl acetate. The 15 combined
extracts were washed with saturated ammonium chloride solution, saturated
sodium chloride solution, dried over NaZS04, filtered, and concentrated in
vacuo to give the methylene sulfonamide as an yellow oil (12.69 g, 100%).
20 Part G: Preparation of tetrahydro-4-[(4-[4(trifluoromethoxy)phenoxy]
-1-piperidinyl] sulfow~-2H-thiopvran-4-carboxylic acid To a solution of the
methylene sulfonamide from part F (6.0 g, 15 mmol) in dimethylformamide (30
mL) 25 were added potassium carbonate (6.2 g, 45 mmol), bis
(2-bromoethyl)sulfide (3.72 g, 15 mmol; J.Chem.Soc.,1948;37) and 18-Crown-6
(500mg). The slurry was stirred at forty degrees Celsius. After twenty
hours the reaction was concentrated in vacuo. 30 The residue was taken up
in ethyl acetate, washed with water three times, saturated sodium chloride
solution, dried over NazS04, filtered, and concentrated in vacuo to give
impure   



3 0 JUL 2D03 WO 00/46221 PCT/US00/03061 , -432 tetrahydrothiopyran
substituted sulfonamide (4.68 g, 65%). In dry equipment under nitrogen, the
tetrahydrothiopyran substituted sulfonamide (4.6 g, 9.52 mmol) was
dissolved in dry tetrahydrofuran (20 5 mL) and potassium trimethylsilonate
(4.07 g, 28.6 mmol) was added at fifty degrees Celsius. After four hours
water (100 mL) was added and the solution concentrated in vacuo. The
residue was taken up in water and extracted with ethyl acetate to remove 10
impurities. The aqueous solution was treated with 6N HC1 until pH=1. The
slurry was extracted with ethyl acetate and the combined extracts washed
with water, dried over NaZS04, filtered, and concentrated in vacuo. The
residue was recrystallized 15 (acetone/hexanes) to give the carboxylic acid
as a white solid (2.62 g, 59~). Part H: Preparation of
tetrahydro-N-[(tetrahydro-2Hpyran-2-yl) oxy] -4- [ [4- [4-
(trifluoromethoxy) phenoxy] -1-piperidinyl] sulfonyl] -2H 20
thiopyran-4-carboxamide In dry equipment under nitrogen, the carboxylic
acid from part G (2.6 g, 5.54 mmol) was dissolved in dry dimethylformamide
(11 mL) and the remaining reagents were added to the solution in the
following 25 order: N-hydroxybenzotriazole hydrate (0.9 g, 6.65 mmol),
N-methylmorpholine (1.83 mL, 16.6 mmol),
O(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.95 g, 16.6 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (1.49 g, 7.72
mmol). 30 After two hour at thirty five degrees Celsius, the reaction was
concentrated in vacuo. The residue was taken up in ethyl acetate, washed
with water, saturated NaHC03, saturated sodium chloride solution,   3 0
Jl]l ~00~ wo ooia6aar -433 PCT/US00/0306 r dried over NazS04, filtered, and
concentrated in vacuo. Chromatography (on silica, ethyl acetate/hexanes)
provided the THP hydroxamate as a white foam (2.69 g, 85%) . 5 Part I:
Preparation of
tetrahydro-N-hydroxy-4-[[4-[4(trifluoromethoxy)phenoxy]-1-piperidinyl]sulfo
nvll-2H-t~ic~pyran-4-carboxamide To a solution of the THP hydroxamate from
part H (0.99 g, 1.75 mmol) in 1,4-dioxane (3.5 mL) was added 10 4N HC1
dioxane solution (0.9 mL, 3.5 mmol) and methanol (0.14 mL). After thirty
minutes at ambient temperature the reaction was diluted with ethyl acetate
and washed with water, dried over Na2S04, filtered, and concentrated in
vacuo. The product was 15 slurried in diethyl ether, filtered under
nitrogen and dried to give the title compound as a white solid (0.65 g,
77%). HRMS (ES+) M+ H + calculated for ClBHzaNzOsSzFs . 485.1028, found
485.1034. 20 Example 24: Preparation of tetrahydro-N-hydroxy-4[ [4- [4-
(trifluoromethoxy)phenoxy]
-1piperidinyl]sulfonyl]-2H-thiopyran-4carboxamidP~L 1.1-dioxide 



O~. 00 O H ,N ,N~ I / ~CF3 HO ~S~ O 25 p O O Part A: Preparation of
1,1-dimethylethyl 4-hydroxy-1piperidinecarboxylate In dry equipment under
nitrogen, 4 30 hydroxypiperidine (20.2 g) 0.2 mol) was dissolved in   3 0 J
U l 2003 WO 00J46221 PCT/1JSOOJ03061 . -434 tetrahydrofuran (200 mL) and
triethylamine i29 mL, 0.21 mol). A solution of di-t-butyldicarbonate (43.65
g, 0.2 mol) was added at such a rate that the temperature remained below
thirty degrees Celsius. 5 After stirring at ambient temperature for four
hours, the reaction was concentrated in vacuo. The residue was taken up in
ethyl acetate, washed with water, 5% KHS04, saturated NaHC03, saturated
sodium chloride solution) dried over Na2S04, filtered, and 10 concentrated
in vacuo to give the BOC piperidine as a white solid (37.7 g, 94%). Part B:
Preparation of 4-(methylsulfonyl)hydroxy-1piparidinecarboxylic acid,
1,1-dimethylethyl ester 15 To a solution of the BOC piperidine of part A
(5.00 g, 24.84 mmol) in dichloromethane (50 mL) at zero degrees Celsius,
was added triethylamine (3.81 mL, 27.32, mmol) followed by methane sulfonyl
chloride (2.02 mL, 26.08 mmol). Once the addition was 20 complete the
cooling bath was removed. After stirring for two hours, the reaction
mixture was concentrated in vacuo. The residue was taken up in ethyl
acetate, washed with water two times, saturated sodium chloride solution,
dried over Na2S04, filtered, 25 and concentrated in vacuo to provide the
mesylate as an off-white solid (7.34 g, >100%). Part C: Preparation of
4-(4-(trifluoromethoxy)phenoxy]-1-piperidinecarboxylic acid,
1,1dimethylethyl ester 30 In dry equipment under nitrogen,
4trifluoromethoxyphenol (10.15 g, 57 mmol) was dissolved in dry
dimethylformamide (125 mL), and at minus five degrees Celsius sodium
hydride (2.74g,   3 0 .J U l 2003 WO 00I46221 PC'f/US00103061 -435 



68.4 mmol of the 60% oil dispersion) was added and the ice bath was
removed. After one hour at ambient temperature, the mesylate from part B
(15.9 g, 57 mmol) was added and the reaction stirred at eighty 5 degrees
Celsius. After stirring at ambient temperature for four hours, the reaction
was concentrated in vacuo. The residue was taken up in diethyl ether,
washed with water, saturated sodium chloride solution, dried over NazS04,
filtered, and 10 concentrated in vacuo to provide the substituted
BOCpiperidine as a beige solid (20.6 g, 100%). Part D: Preparation of
4-[4-(trifluoromethoxy)nhenoxylpiperidine At fifteen degrees Celsius, 4 N
HC1 in dioxanes 15 (125 mL) was slowly added to the substituted
BOCpiperidine from part C (20.6 g, 57 mmol) and stirred for ninety minutes.
The reaction was concentrated in vacuo. .The residue was dissolved in water
(I50 mL) and washed two times with ethyl acetate. The aqueous 20 solution
was cooled to five degrees Celsius and the pH adjusted to eleven with 5 N
sodium hydroxide solution and extracted with ethyl acetate. The ethyl
acetate was dried over Na2S04, filtered, and concentrated .in vacuo to
provide the substituted 25 piperidine as a beige solid (11.9 g, 80%). Part
E: Preparation of 1-(methylsulfonyl)-4-[4( trifluoromethoxy>
Dhenoxy]piper~",d~ne The substituted piperidine from part D (11.5 g, 44.1
mmol) was dissolved in dichloromethane (125 mL) 30 with triethylamine (12.3
mL, 88.1 mmol) and at zero degrees Celsius a solution of methane sulfonyl
chloride (5.1 mL, 66.1 mmol) in dichloromethane (20 mL) was added. After
one hour at ambient   3 0 ~ ~ l 2003 WO 00/46221 PCT1US00/03061
-436temperature, the solvent was stripped in vacuo. The residue was taken
up in ethyl acetate, washed with water two times, saturated sodium chloride
solution, dried over NaZS04, filtered, and concentrated in 5 vacuo. The
residue was recrystallized (ethyl acetate/hexanes) to give the sulfonamide
as an off white solid (10.77 g, 72s). Part F: Preparation of methyl
[[4-[4(trifluoromethoxy)phenoxy]-1-piperidinyl] 10 sul fonyll
-4-,piperidinecarbox5t~,ate In dry equipment under nitrogen, the
sulfonamide 



from part E (10.77 g, 31.8 mmol) was dissolved in dry tetrahydrofuran (64
mL), chilled to minus seventyfive degrees Celsius) and a 1 M solution of
lithium 15 bis(trimethylsilyl)amide (80 mL) was added maintaining the
temperature below minus sixty five degrees. After thirty minutes at minus
seventy-five degrees Clelsius, a solution of methyl chloroformate (2.45 mL,
31.8 mmol) in dry tetrahydrofuran (32 mL) 20 was added maintaining the
temperature below minus sixty degrees. After thirty minutes at minus
seventy-five degrees Celsius, the reaction was quenched with saturated
ammonium chloride solution (125 mL) and extracted with ethyl acetate. The
25 combined extracts were washed with saturated ammonium chloride solution,
saturated sodium chloride solution, dried over NaZS04, filtered, and
concentrated in vacuo to give the methylene sulfonamide as an yellow oil
(12.69 g, 100s). 30 Part G: Preparation of tetrahydro-4-[[4-[4
(trifluoromethoxy)phenoxy]-1-piperidinyl]sulfonyl]-2H-thiopyran-4-carboxyli
c acid   WO 00/462Z1 -437 3 0 J iJ l 2003 PCTIUS00/03061 To a solution of
the methylene sulfonamide from part F (6.0 g, 15 mmol) in dimethylformamide
(30 mL) was added potassium carbonate (6.2 g, 45 mrnol),
bis(2-bromoethyl)sulfide (3.72 g, 15 mmol; 5 J.Chem.Soc.;1948;37) and
18-Crown-6 (500 mg). The slurry was stirred at forty degrees Celsius. After
twenty hours the reaction was concentrated in vacuo. The residue was taken
up in ethyl acetate, washed with water three times, saturated sodium
chloride 10 solution, dried over Na2S04, filtered, and concentrated in
vacuo to give impure tetrahydrothiopyran substituted sulfonamide (4.68 g,
65%). In dry equipment under nitrogen, the tetrahydrothiopyran substituted
sulfonamide (4.6 g, 1S 9.52 mmol) was dissolved in dry tetrahydrofuran (20
mL) and potassium trimethylsilonate (4.07 g, 28.6 mmol) was added at fifty
degrees Celsius. After four hours, water (100 mL) was added and the
solution concentrated in vacuo. The residue was taken up in 20 water and
extracted with ethyl acetate to remove impurities. The aqueous solution was
treated with 6N HC1 until pH=1. The slurry was extracted with ethyl acetate
and the combined extracts washed with water, dried over Na2S04, filtered,
and concentrated in 25 vacuo. The residue was recrystallized
(acetone/hexanes) to give the carboxylic acid as a white solid (2.62 g,
59%) . Part H: Preparation of tetrahydro-N-[(tetrahydro-2Hpyran-2-yl) oxy]
-4- [ [4- [4- (trifluoromethoxy) 30 phenoxy] -1-piperidinyl] sulfonyl] -2H 



thiqpyran-4 -ca~boxamide In dry equipment under nitrogen, the carboxylic
acid from part G (2.6 g, S.54 mmol) was dissolved in   WO 00I46221 -438 3 0
J ~J L ~UU3 PCT/US00/03061 dry dimethylformamide (11 mL) and the remaining
reagents were added to the solution in the following order:
N-hydroxybenzotriazole hydrate (0.9 g, 6.65 mmol), N-methylmorpholine (1.83
mL, 16.6 mmol), 0 5 (tetrahydro-2H-pyran-2-yl)hydroxylamine (1.95 g, 16.6
mmol), and 1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (1.49
g, 7.72 mmol). After two hour at thirty five degrees Celsius, the reaction
was concentrated in vacuo. The residue was 10 taken up in ethyl acetate,
washed with water, saturated NaHC03, saturated sodium chloride solution,
dried over Na2S04, filtered, and concentrated in vacuo. Chromatography (on
silica, ethyl acetate/hexanes) provided the THP hydroxamate as a 15 white
foam (2.69 g, 85%) . Part I: Preparation of
tetrahydro-N-[(tetrahydro-2Hpyran-2-yl) oxy] -4- [ [4- (4-
(trifluoromethoxy)
phenoxy]-1-piperidinyl]sulfonyl]-2Hthiopyran-4-carboxamidei 1.1-dioxide 20
The THP hydroxamate from part H (1.0 g, 1.76 mmol) was dissolved in
dichloromethane (10 mL) and 3chloroperoxybenzoic acid (1.33g, 4.4 mmol,
57-86%) was added at twenty five degrees Celsius. After two 25 hours, a
solution of saturated NaHC03 with 5% sodium thiosulfate (10 mL) was added
and the mixture was stirred for ten minutes. The layers were separated and
washed with saturated NaHC03, saturated sodium chloride solution, dried
over NazSOq, filtered, and 30 concentrated in vacuo. Chromatography (on
silica, ethyl acetate/hexanes) provided the sulfone THP hydroxamate as a
white solid (0.907 g, 92%). Part J: Preparation of tetrahydro-N-hydroxy-4-
[ [4- [4   3 0 J U l 2003 WO 00I46221 -439 PCT/US00/03061
(trifluoromethoxy)phenoxyJ-1-piperidinyl]sulfonyl]-2H-thiopyran-4-carboXami
de, 1,1i i 



To a solution of the sulfone THP hydroxamate 5 from part I (0.9 g, 1.5
mmol) in 1,4-dioxane (3. mL) was added 4N HC1 dioxane solution (1.9 mL, 7.5
mmol) and methanol (0.5 mL). After ten minutes at ambient temperature the
reaction was diluted with ethyl acetate and washed with water, dried over
Na2S0q, 10 filtered, and concentrated in vacuo. The product was slurried in
diethyl ether, filtered under nitrogen and dried to give the title compound
as a white solid (0.70 g, 900). HRMS (ES+) M+ NH 4 + calculated for
ClBHzaNzOeSzF3 . 534.1192, found 534.1231. 15 Example 25: Preparation of
tetrahydro-N-hydroxy-4 [ [4- [4- (trifluoromethyl)phenoxy]
-1piperidinyl]sulfonyl]-2K-thiopyran-4carboxamide S O .N .N~ HO ;S~ CF3 20
O O O Part A: Preparation of 1,1-dimethylethyl 4-hydroxy-1
piperidinecarboxylate In dry equipment under nitrogen, 4 25
hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in tetrahydrofuran (200
mL) and triethylamine (29 mL, 0.21 mol). A solution of
di-t-butyldicarbonate (43.65 g, 0.2 mol) was added at such a rate that the
temperature remained below thirty degrees Celsius. 30 After stirring at
ambient temperature for four hours,   WO 00/46ZZt -440 3 0 .;;lt Z003
PCT/US00/0306 I the reaction was concentrated in vacuo. The residue was
taken up in ethyl acetate, washed with water, 5% KHS04, saturated NaHC03,
saturated sodium chloride solution) dried aver NaZSOq) filtered, and 5
concentrated in vacuo to give the BOC piperidine as a white solid (37.7 g,
94%). Part B: Preparation of l,l-dimethylethyl
4-[4(trifluoromethyl)phenoxy]-1giperidinecarbox~r~ate 10 To a solution of
the BOC piperidine from part A (6.03 g,30 mmol) in dimethylformamide (60
mL) was added cesium carbonate (9.77 g, 30 mmol) and
4fluorobenzotrifluoride (3.8 mL, 30 mmol). The slurry was stirred at ninety
degrees Celsius. After 15 nineteen hours cesium carbonate (3.26g) 10 mmol)
and 4-fluorobenzotrifluoride (0.95m1 mL, 10 mmol) were added and the
reaction continued at ninety degrees Celsius.' After a total of forty six
hours, the reaction was concentrated in vacuo. The residue was 20 taken up
in ethyl acetate, washed with water three times, saturated sodium chloride
solution, dried over NazS04, filtered, and concentrated in vacuo.
Chromatography (on silica, ethyl acetate/hexanes) provided the substituted
BOC piperidine as a white 25 solid (6.0 g, 58%). Part C: Preparation of
4-[4-(trifluoromethyl)~P,soxyl piperidinP 



To a slurry of the substituted BOC piperidine from part B (5.9S g, 17.2
mmol) in 1,4-dioxane (IO 30 mL) was added 4 N HCl dioxane solution (17 mL).
After one hour at ambient temperature the reaction was concentrated in
vacuo. The residue was slurried in diethyl ether and vacuum filtration of
the   3 0 J U L 2003 WO 00/46Z21 -441 PCT/US00/030G 1 resulting precipitate
provided the hydrochloride salt as a white solid (4.6 g, 100%). Part D:
Preparation of 1- (methylsulfonyl) -4- [4l tri f luoromethyl Lphe -~io~yl p
iperidine 5 To a solution of the hydrochloride salt from part C (4.6 g,
16.9 mmol) and triethylamine (5.9 mL, 42.4 mmol) in dichloromethane (45 mL)
at zero degrees Celsius was added a solution of methane sulfonyl 10
chloride (1.97 mL, 25.4 mmol) in dichloromethane (10 mL). After one hour at
ambient temperature, the solvent was stripped in vacuo. The residue was
taken up in ethyl acetate, washed with water two times, saturated sodium
chloride solution, dried over NaZS04, 15 filtered, and concentrated in
vacuo. The residue was slurried in diethyl ether and vacuum filtration of
the resulting precipitate provided the sulfonamide as an off-white solid
(5.2S g, 96%). Part E: Preparation of methyl [[4-[4 20
(trifluoromethyl)phenoxy]-1-piperidinyl]si,zlfonyll acetate In dry
equipment under nitrogen, the sulfonamide from part D (4.2 g, 13 mmol) was
dissolved in dry tetrahydrofuran (26 mL), chilled to minus seventy 25 five
degrees Celsius, and a 1 M solution of lithium bis(trimethylsilyl)amide (26
mL) was added maintaining the temperature below minus sixty five degrees.
After thirty minutes at minus seventy-five degrees Celsius, a solution of
methyl chloroformate 30 (l.OmL, 13 mmol) in dry tetrahydrofuran (13 mL) was
added maintaining the temperature below minus sixty degrees. After thirty
minutes at minus seventy-five degrees Celsius, the reaction was quenched
with   3 0 J U L 2D03 WO 00I46221 -442 



PCT/US00/03061 saturated ammonium chloride solution (100 mL) and extracted
with ethyl acetate. The combined extracts were washed with saturated
ammonium chloride solution, saturated sodium chloride solution, dried 5
over NaZS04, filtered, and concentrated in vacuo to give the methylene
sulfonamide as an yellow oil (4.9S g, 100s) . Part F: Preparation of
tetrahydro-4-[[4-[4(trifluoromethyl)phenoxy]-1-piperidinyl]10 sulfonyll
-2H-thiopyxan-4-carboxylic acid To a solution of the methylene sulfonamide
from part E (5.7 g, 15 mmol) in dimethylformamide (30 mL) was added
potassium carbonate (6.2 g, 45 mmol), bis 15 (2-bromoethyl)sulfide (3.72 g,
15 mmol; J.Chem.Soc.;1948;37) and 18-Crown-6 (S00 mg). The slurry was
stirred at forty degrees Celsius. After sixty hours the reaction was
concentrated in vacuo. The residue was taken up in ethyl acetate, washed 20
with water three times, saturated sodium chloride solution, dried over
NazS04, filtered, and concentrated in vacuo to give impure
tetrahydrothiopyran substituted sulfonamide (3.7 g, 53%). In dry equipment
under nitrogen, the 25 tetrahydrothiopyran substituted sulfonamide (3.68 g,
7.88 mmol) was dissolved in dry tetrahydrofuran (15 mL) and potassium
trimethylsilonate (3.37 g, 23.6 mmol) was added at fifty degrees Celsius.
Afte r ninety minutes water (100 mL) was added and the 30 solution
concentrated in vacuo. The residue was taken up in water and extracted with
ethyl acetate to remove impurities. The aqueous solution was treated with 6
N HC1 until pH=1. The slurry was extracted   3 0 J U l 2003 WO 00I46221
-443 ~~T/~~bdid~o~9~3 with ethyl acetate and the combined extracts washed
with water, dried over NazS04, filtered, and concentrated in vacuo to give
the carboxylic acid as a white foam (1.66 g, 46%). 5 Part G: Preparation of
tetrahydro-N-((tetrahydro-2Hpyran-2-,yl)oxy] -4- [ [4- [4-
(trifluoromethyl) phenoxy)-1-piperidinyl)sulfonyl)-2
Hthiopyran-4-carboxamide In dry equipment under nitrogen, the carboxylic 10
acid from part F (1.5 g) 3.31 mmol) was dissolved in dry dimethylformamide
(7 mL) and the remaining reagents were added to the solution in the
following order: N-hydroxybenzotriazole hydrate (0.54 g, 3.97 mmol),
N-methylmorpholine (1.1 mL, 9.93 mrnol), O 15
(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.16 g, 9.93 mmol), and
1-(3-dimethylaminopropyl)-3ethylcarbodiimide hydrochloride (0.89 g, 4.64
mmol). After ninety minutes at thirty five degrees Celsius, the reaction
was concentrated in vacuo. The residue 20 was taken up in ethyl acetate,
washed with water, saturated NaHC03, saturated sodium chloride solution,
dried over Na2S04, filtered, and concentrated in vacuo. Chromatography (on
silica, ethyl acetate/hexanes) provided the THP hydroxamate as a 25 white
foam (0.85 g, 47%). Part H: Preparation of tetrahydro-N-hydroxy-4- [ [4-
[4(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyll-2H-thiopyran,-4-carboxa
mid~ 30 To a solution of the THP hydroxamate from part G (0.7 g, 1.27 mmol)
in 1,4-dioxane (2.5 mL) was added 4 N HC1 dioxane solution (1.6 mL, 6.34
mmol) and methanol (0.4 mL). After ten minutes at ambient  



3 0 J l] L 2003 WO 00/46221 PCT/US00/03061 -444 temperature the reaction
was diluted with ethyl acetate and washed with water, dried over Na2S04,
filtered, and concentrated in vaccro. Dichloromethane (20 mL) was added and
the solution was stripped. The 5 product was slurried in diethyl ether)
filtered under nitrogen and dried to give the title compound as a white
solid (0.56 g, 94s). HRMS (ES+) M+ H calculated for C18Hz3NzOsSzF3 .
469.1079, found 469.1061. 10 Example 26: Preparation of N-hydroxy-4[[1'-(n
pentyl)(4,4'-bipiperidin]-1-yl]sulfonyl]-tetrahydro-2H-pyran-4 carboxamide
O O, 00 HO.N S.N O HGl N ~CH3 15 Part 1: Preparation of O~ ~O H3C~S~N N O
CH3 O HCH3 3 20 To a solution of the N-(t-butoxycarbonyl)-4,4'bipiperdine
(prepared using Preparation 22 in patent application WO 94/14776)
triethylamine (30.1 mL, (32.3 g, 120.0 mmol) and 216.0 mmol) in
dichloromethane (330 mL) at zero degrees Celsius was   WO 00/46ZZ1 



-445 3 0 J J L 2003 PCT/US00/03061 added a solution of methane sulfonyl
chloride (16.2 mL, 209.0 mmol) in dichloromethane (100 mL). After 2.5 hours
at ambient temperature, the solvent was removed in vacuo. The residue was
partitioned 5 between ethyl acetate (1 L) and water (0.5 L). The aqueous
layer was extracted twice with ethyl acetate (300 mL), then the combined
organic layers were washed with brine, dried over Na~S04, filtered, and
concentrated in vacuo. The residue was triturated 10 with diethyl ether to
give the methyl sulfonamide N't-butoxycarbamate as a white solid (33.31 g,
80%). 1H NMR and mass spectrum were consistent with the desired compound.
Part 2: Preparation of 15 H~C~O~\S N I N O CHy O H3 H3 In dry equipment
under nitrogen, the methyl sulfonamide N'-t-butoxycarbamate from part 1
(28.0 g, 81.0 mmol) was dissolved in dry tetrahydrofuran (160 20 mL) and
cooled to minus seventy-five degrees Celsius. The resulting solution was
then treated with a 1 M solution of lithium bis(trimethylsilyl)amide (210
mL, 210.0 mmol) at a rate such that the temperature remained below minus
sixty five degrees. After 25 addition was complete, the reaction mixture
was allowed to warm to zero degrees Celsius. After 1 hour, the solution was
cooled to minus seventy-five degrees Celsius and treated with a solution of
methyl chloroformate (8.2 mL, 97.0 mmol) in dry   3 0 JUl 2003 WO 00/46ZZ 1
PCTIUS00/030G 1 . -446 tetrahydrofuran (50 mL), while maintaining the
temperature below minus seventy degrees. After 1 hour at minus seventy-five
degrees Celsius, the reaction was quenched with saturated ammonium 5
chloride aqueous solution (60 mL), warmed to ambient temperature and
concentrated in vacuo. The resulting residue was partitioned between ethyl
acetate (S00 mL) and 5% aqueous KHSO9 (500 mL). The aqueous layer was
extracted with ethyl acetate (250 mL), then the 10 combined organic layers
were washed with water (250 mL), twice with brine (2 x 50 mL), dried over
Na2S04, filtered, and concentrated in vacuo to give the methylene
sulfonamide N'-t-butoxycarbamate as a yellow solid (32.6 g, 99.9%).1H NMR
and mass spectrum 15 were consistent with the desired compound. Part 3:
Preparation of H3C`O O O~S O OJ N O O HCH3 3 To~a solution of the methylene
sulfonamide N'-t20 butoxycarbamate from part 2 (15.0 g, 37.0 mmol) in
dimethylformamide (75 mL) was added bis-(2bromoethyl)ether (10.3 g, 44
mmol), 18-Crown-6 (400 mg), followed by potassium carbonate (15.4 g, 111.0
mmol). The heterogeous mixture was stirred at sixty 



25 degrees Celsius. After 48 hours, the reaction was concentrated in vacuo,
and the resulting oil was partitioned between ethyl acetate (300 mL) and
water (200 mL). The organic layer was washed with 5% aqueous KHSO4 (SO mL),
twice with water (2 x 50 mL),   3 0 JUL 1003 WO 00/4622l PCTIUS00/03061
-447 brine (50 mL), dried over Na2S04) filtered, and concentrated in vacuo
to give the pyran sulfonamide N'-t-butoxycarbamate as a white solid. (18 g,
97%).1H NMR and mass spectrum were consistent with the 5 desired compound.
Part 4: Preparation of H3C O O,S O ~O ~N O' NH HC1 The pyran sulfonamide
N'-t-butoxycarbamate (17 g, 36 mmol) from part 3 was dissolved in 4 N HC1
1,4 10 dioxane solution (90 mL). After 2 hours at ambient temperature the
clear yellow solution began to form a precipitate. After 4 hours, the
reaction was diluted with diethyl ether and vacuum filtration of the
resulting white suspension provided the pyran 15 sulfonamide hydrochloride
salt as a white solid (13.4 g, 91%). 1H NMR and mass spectrum were
consistent with the desired compound. Part 5: Preparation of O O~ ,O HsC.O
S. N O' N ~CH3 20 A suspension of the pyran sulfonamide hydrochloride salt
from part 4 (3.5 g, 8.5 mmol) in 



tetrahydrofuran (26 mL) was treated with sodium acetate (0.7 g, B.9 mmol),
valeraldehyde (0.9 mL, 8.S 25 mmol), followed by sodium
triacetoxyborohydride (2.2 g, 10.0 mmol). After 96 hours at ambient
temperature, the reaction mixture was concentrated in   3 0 JUl 2003 WO
00/46221 PCT/US00/03061 , -448 vacuo. The resulting residue was partitioned
between ethyl acetate (100 mL) and water (70 mL) and treated with saturated
sodium carbonate aqueous solution until pH = 8. The aqueous layer was
extracted with 5 ethyl acetate (25 mL) and the combined organic layers were
washed with water (20 mL), brine (30 mL), dried over NaZS04, filtered, and
concentrated in vacuo to give the pyran sulfonamide N'-n-pentyl amine as a
light yellow solid (3.7 g, 970 .1H NMR and mass 10 spectrum were consistent
with the desired compound. Part 6: Preparation of O Oo ,O HO S~N O N ~CH3
In dry equipment under nitrogen, the pyran sulfonamide N'-n-pentyl amine
from part 5 (3.2 g, 7.2 15 mmol) was dissolved in dry tetrahydrofuran (36
mL) and potassium trimethylsilanolate (3.1 g, 22.0 mmol) was added at
ambient temperature. After 21 hours, the reaction was concentrated in
vacuo, and the resulting residue was dissolved in water (20 mL) and 20 .
treated with 2N HCl until pH = 7. The white suspension was vacuum filtered,
washed with water and dried in vacuo to give the carboxylic acid as a white
solid (2.36 g, 760 .1H NMR and mass spectrum were 



consistent with the desired compound. 25 Part 7: Preparation of O O O.N
~S:N. H O N ~CH3   3 0 ~ a ~ zoo3 WO 00I46221 -449 PCT/US00103061 In dry
equipment under nitrogen, the carboxylic acid from part 6 (2.2 g, 5.1 mmol)
was dissolved in dry dimethylformamide (17 mL) and treated with
1-(3dimethylamino-propyl)-3-ethylcarbodiimide 5 hydrochloride (1.5 g, 7.63
mmol) and N-hydroxybenzotriazole hydrate (1.03 g, 7.63 mmol). The resulting
suspension became a clear amber solution after stirring at fifty degrees
Celsius for 1.5 hours. The reaction was then treated with 0-(tetrahydro-2H
10 pyran-2-yl)hydroxylamine (0.9 g, 7.63 mmol), followed by
N-methylmorpholine (1.7 mL, 15 mmol) three minutes later. The reaction was
stirred at fifty degrees Celsius. After 64 hours, the reaction was treated
again with 1-(3-dimethylamino-propyl)-3 15 ethylcarbodiimide hydrochloride
(0.49 g, 2.6 mmol), N-hydroxybenzo-triazole hydrate (0.34 g, 2.6 mmol),
O-(tetrahydro-2H-pyran-2-yl)hydroxylamine (0.30 g, 2.6 mmol)" followed by
N-methylmorpholine (0.28 mL, 2.6 mmol). After 98 hours, the reaction was 20
concentrated in vacuo. The resulting residue was partitioned between ethyl
acetate (100 mL) and water (40 mL). The organic layer was washed three
times with saturated sodium bicarbonate aqueous solution (3 x 25 mL), twice
with brine (2 x 25 mL), dried over 25 NazS04, filtered, and concentrated in
vacuo. The resulting oil was recrystallized in methanol (4 mL) to give the
THP hydroxamate as a white solid (1.28 g, 48~). 1H NMR and mass spectrum
were consistent with the desired compound. 30 Part 8: Preparation of   3 0
J!)l 2003  WO 00I46221 -450  . . HO.N~ ~S.N~ " ~J 



HCl N ~CH3 PCT/US00/03061 The THP hydroxamate from part 7 (1.1 g, 2.08
mmol) was suspended in methanol (0.5 mL) and the treated with 4 N HC1 in
1,4-dioxane solution (5.2 mL, 5 21 mmol). After 2 hours at ambient
temperature, the reaction was concentrated to half the reaction volume and
then diluted with diethyl ether (200 mL). The white suspension was filtered
under nitrogen and dried in vacuo to give the title compound as a white 10
solid (0.94 g, 94%) . MS (ES+) m/z calculated for CZIH3gN3O5S: 445, found
(M+1) 446. Example 27: Preparation of
N-hydroxy-4[[1'-(4methoxybenzoyl)[4,4'-bipiperidin]-1 15 ~
yl]sulfonyl]-tetrahydro-2H-pyran-4carboxamide 0 O, 00 HO, N S. N H 0'CH3 0
N w 0 Part 9: Preparation of H 0 O~S N 0 ~CH3 W 0 A suspension of the pyran
sulfonamide 20 hydrochloride salt from part 4 of Example 26 (3.0 g, 7.3
mmol), in dichloromethane (15 mL) and   3 0 JUl 2003 



WO 0014G221 -451 PCT/US001030G 1 triethylamine (1.12 mL, 8.0 mmol) was
cooled to zero degrees Celsius and treated with 4(dimethylamino)pyridine
(0.1g) followed by p-anisoyl chloride (1.37 g, 8.0 mmol). The cooling bath
was S removed and the reaction was stirred at ambient temperature for 22
hours. The reaction was again treated with triethylamine (0.51 mL, 3.65
mmol) panisoyl chloride (0.62 g, 3.65 mmol). After stirring for 8 days, the
reaction was diluted with 10 dichloromethane (75 mL) and partitioned with
water (50 mL). The aqueous layer was extracted twice with dichloromethane
(2 x 25 mL). The combined organic layers were washed twice with 5o aqueous
KHS04 (2 x 30 mL), water (20 mL), saturated sodium bicarbonate 15 aqueous
solution (25 mL), brine (10 mL), dried over NaZS04, filtered, and
concentrated in vacuo to give the amide methyl ester as a white solid. (3.7
g, c rude ) . The amide methyl ester was suspended in dry 20
tetrahydrofuran (42 mL) and treated with potassium trimethylsilanolate
(2.73 g, 21.0 mmol) and stirred at forty degrees Celsius. After 4.5 days,
the reaction was diluted with water (50 mL) and treated with 2 N HC1 until
pH = 1. The resulting white, 2s yellow suspension was vacuum filtered,
washed with water and dried in vacuo to give the carboxylic acid as a light
yellow solid solid (2.55 g, 82~ over 2 steps).1H NMR and mass spectrum were
consistent with the desired compound. 30 Part 10: Preparation of   3 0 .!
tl l 2003 WO OOI4b221 -452 PCT/US00/03061 O O, 00 O O.N O of ~ I .cH~ N O
In dry equipment under nitrogen, the carboxylic acid from part 9 i2.2 g,
4.6 mmol) was dissolved in dry dimethylformamide (15 mL) and treated with
1-(3 5 dimethylamino-propyl)-3-ethylcarbodiimide hydrochloride (I.3 g, 6.7
mmol) and N-hydroxybenzotriazole hydrate (0.9 g, 6.7 mmol). The resulting
suspension became a clear amber solution after stirring at fifty degrees
Celsius for 50 minutes. 10 The reaction was then treated with
O-(tetrahydro-2Hpyran-2-yl)hydroxylamine (0.8 g, 6.7 mmol), followed by
N-methylmorpholine (1.47 mL, 13 mmol) three minutes later. The reaction was
stirred at fifty degrees Oelsius. After 25 hours, the reaction was 15
concentrated in vacuo. The resulting residue was partitioned between ethyl
acetate (100 mL) and water (50 mL). The aqueous layer was extracted with
ethyl acetate (25 mL), and the combined organic layers were washed twice
with saturated sodium bicarbonate 20 aqueous solution (2 x 25 mL), brine
(25 mL), dried over NazS04, filtered, and concentrated in vacuo. The
resulting yellow oil was recrystallized in methanol 



(4 mL) to give the THP hydroxamate as a white solid (1.81 g, 69%). 1H NMR
and mass spectrum were 25 consistent with the desired compound. Part 11:
Preparation of   WO 00/46221 -453 O O,, ,O HO.N S~N~ I O N ~ I O~CH3 0 3 0
J t) L 2D03 PCT/US00/03061 The THP hydroxamate from part 10 (1.44 g, 2.43
mmol) was dissolved in acetonitrile (25 mL), diluted with water (15 mL),
and then treated with aqueous 2N S HC1 (2.5 mL, 4.B5 mmol). After 2 hours
at ambient temperature, the acetonitrile and excess hydrochloric acid were
removed with a stream of nitrogen. The resulting white suspension was
filtered under nitrogen, washed with water and dried in vacuo to 10 give
the title compound as a white solid (0.67 g, 56%) . MS (ES+) m/z calculated
for C2qH35N3O-,S: 509, found (M+1) 510. Example 28: Preparation of
N-hydroxy-4-[[4-[4 15 1
(trifluoromethyl)phenoxy]-1-piperidinyl]sulfonyl]-4-piperidinecarboxamide,
mono ydrochloride O O O ,, ,, HO.N S,N , CF3 H ~ ~ NJ O H HC1 



Part 12: Preparation of O O~~O HO S~N~ ~ I CF3 NJ O i   3 0 J U l 2003 WO
00/4G221 -454 PCT/US00/03061 In dry equipment under nitrogen, the compound
of Example 20, part F (16.51 g, 30.S mmol) was dissolved in dry
tetrahydrofuran (61 mL) and potassium trimethylsilanolate (11.8 g, 91.6
mmol) was added at 5 ambient temperature. After 21 hours, the reaction was
concentrated in vacuo, and the resulting residue was dissolved in water
(100 mL) and treated with 2N HC1 until pH = 7. The white suspension was
vacuum filtered, washed with water and dried in vacuo to 10 give the
carboxylic acid as a white solid (I5.45 g, 96~).~H NMR and mass spectrum
were consistent with the desired compound. Part 13: Preparation of 0 0 0
OYO.N ,S.N~ ~ CFA y ~N 15 In dry equipment under nitrogen, the carboxylic
acid from part 12 (1S.45 g, 29.3 mmol) was dissolved in dry
dimethylformamide (147 mL) and treated with
1(3-dimethylamino-propyl)-3-ethylcarbodiimide hydrochloride (8.44 g, 44
mmol) and N-hydroxybenzo 20 triazole hydrate (5.95 g, 44 mrnol). After 1
hour and 20 minutes at ambient temperature, the suspension was treated with
O-(tetrahydro-2H-pyran-Zyl)hydroxylamine (S.15 g, 44 mmol), followed by
Nmethylmorpholine (9.7 mL, 88 mmol) three minutes 25 later. After stirring
for 16 hours at ambient temperature, the reaction was heated to fifty
degrees Celsius for 3 hours, and then treated with
1-(3dimethylamino-propyl)-3-ethylcarbodiimide hydrochloride (1.41 g, 7.4
mmol), N-hydroxybenzo   WO 00I46221 -455 3 0 J U L 2003 ~cTiusoo/o3061 



triazole hydrate (0.99 g, 7.3 mmol),
O-(tetrahydro2H-pyran-2-yl)hydroxylamine (0.86 g, 7.3 mmol), and
N-methylmorpholine (1.61 mL, 14.6 mmol). After 20 hours) the reaction was
concentrated in vacuo, and S the resulting residue was partitioned between
ethyl acetate (400 mL) and water (400 mL). The aqueous layer was extracted
with ethyl acetate (200 mL), and the combined organic layers were washed
with saturated sodium bicarbonate aqueous solution (100 10 mL), water (100
mL), brine (100 mL), dried over NazS04, filtered, and concentrated in vacuo
to give the THP hydroxamate piperidine N-benzyl as a brown oil (18.4 g,
1000). 1H NMR and mass spectrum were consistent with the desired compound.
15 Part 14: Preparation of O O~~O O O.N S,N / CF3 H ~ ~ NJ o H The THP
hydroxymate piperidine N-benzyl from part 13 (1.0 g, 1.6 mmol) was
dissolved in methanol (4.5 mL) and then treated with ammonium formate (302
20 mg, 4.8 mmol) followed by palladium on carbon (Degussa catalyst, 400 mg
of 10 weight % on activated carbon, 50% water). The black heterogeneous
mixture was stirred at ambient temperature for 30 minutes, diluted with
methanol (4.5 mL), and then stirred for 25 another 3 hours. The reaction
was then filtered through a methanol washed pad of Celite under nitrogen,
and the filtrate was concentrated in vacuo to give the THP hydroxamate
piperidine as a white glassy foam (0.73 g, 85~). ''H NMR and mass spectrum
30 were consistent with the desired compound.   3 0 J U L Q003 WO 00/46Z21
-456 Part 15: Preparation of PCT/US00/03061 O O"O HO.N S.N , CF3 H ~ ~ NJ O
H HCI The THP hydroxamate piperidine from part 14 (0.34 g, 0.64 mmol) was
treated with methanol (0.2 5 mL) followed by 4 N HC1 in 1,4-dioxane
solution (2 mL, 8 mmol), which formed a white precipitate. After 1 hour at
ambient temperature, the reaction diluted with diethyl ether (5 mL), and
the white suspension was filtered under nitrogen) washed with diethyl 10
ether and dried in vacuo to give the title compound as a white solid (0.18
g, 58s). MS(FABMS) m/z calculated for ClBHzaNaOsSF3: 451, found (M+1) 4S2. 



Example 29: Preparation of bis(2-chloroethyl)15 , benzylamine (Part 16)
CI~N~CI I A suspension of bis(2-chloroethyl)amine hydrochloride (Aldrich,
500 g, 2.8 mol), sodium acetate (229.8 g, 2.8 mol), and benzaldehyde (270.5
mL, 2.66 mol), in tetrahydrofuran (2.5 L), was cooled 20 to ten degrees
Celsius) and treated with sodium triacetoxyborohydride (712.4 g, 3.36 mol)
at a rate such that the temperature did not exceed eighteen degrees
Celsius. After stirring the white suspension at ambient temperature for 25
hours, the reaction was 25 quenched with the addition of ethyl acetate (4
L) followed by 2.5 M sodium hydroxide (3.5 L), which   3 0 J ll L 2003 WO
00/4622I -457 PCT/US00/03061 made the mixture pH = 9. The mixture was
partitioned with the addition of water (3 L). The aqueous layer was
extracted with ethyl acetate (1.5 L). The combined organic layers were
washed twice with brine 5 (2 x 1 L), dried over MgS04, filtered, and
concentrated in vacuo. The crude yellow oil was purified on silica gel
(hexanes) to give a clear) colorless oil (482.6 g, 7B%). 1H NMR and mass
spectrum were consistent with the desired compound. 10 Example 30:
Preparation of 1-(2-furanylmethyl)-N hydroxy-4- [ [4- [4- (trifluoromethyl)
phenoxy]-1-piperidinyl)sulf onyl]-4piperidinec~rboxamide O HO.H S.N~ , I
CF3 J o 0 15 Part 17: Preparation of O 0~~0 HO S~N ~J O O To a solution of
the piperidine methyl ester 20 from Part 1 of Example 42 (3.91 g, 8.7 mmol)
and 2 furaldehyde (0.79 mL, 9.6 mmol) in dichloroethane (58 mL) was added
glacial acetic acid (0.5 mL, 8.7 mmol) followed by sodium
triacetoxyborohydride (2.4 g, 11.3 mmol). After 64 hours, the reaction was
concentrated 25 in vacuo and partitioned between ethyl acetate (75 



,iii 1~0 wo ooia6zal -458 PCTIIJS00/03061 mL) and water (75 mL). The
aqueous layer was made basic (pH = 8) with saturated sodium bicarbonate
aqueous solution, then extracted three times with ethyl acetate (3 x 50
mL). The combined organic 5 layers were washed with water (25 mL), twice
with brine (2 x 25 mL), dried with MgS04, filtered, and concentrated in
vacuo. Recrystallization of the crude oil in methanol yielded a brown, tan
solid, which was suspended in tetrahydrofuran (17.4 mL) and 10 treated with
potassium trimethylsilanolate (3.34 g, 26.0 mmol). After 20 hours at
ambient temperature, the reaction was diluted with tetrahydrofuran (10 mL)
and charged again with potassium trimethylsilanolate (2.22 g, 17.3 mmol).
After 7 hours, the reaction was 15 concentrated in vacuo, and the resulting
residue was dissolved in water (100 mL) and treated with 2 N HC1 until pH =
7. The white suspension was vacuum filtered, washed with water and dried in
vacuo to give the carboxylic acid as a white solid (4.4 g, 20 97%). 1H NMR
and mass spectrum were consistent with the desired compound. Part 18:
Preparation of O O"O O O~N S.N , CF3 H NJ O O In dry equipment under
nitrogen, the carboxylic 25 acid from part 17 (3.93 g, 7.61 mmol) was
dissolved in dry dimethylformamide (38 mL) and treated with
1(3-dimethylamino-propyl)-3-ethylcarbodiimide hydrochloride (2.2 g, 11.4
mmol), N-hydroxybenzotriazole hydrate (1.54 g, 11.4 mmol), O-(tetrahydro
W O 00I46221 -459 3 0 JUL ~00~ PCT/US00/03061 2H-pyran-2-yl)hydroxylamine
(1.34 g, 11.4 mmol), followed by N-methylmorpholine (2.S1 mL, 22.8 mmol).
After 17 hours at ambient temperature, the reaction was concentrated in
vacuo, and the resulting residue 5 was partitioned between ethyl acetate
(175 mL) and water (175 mL). The aqueous layer was extracted with ethyl
acetate (100 mL), and the combined organic layers were washed with
saturated sodium bicarbonate aqueous solution (100 mL), water (100 mL),
brine (100 10 mL), dried over Na2S04, filtered, and concentrated in vacuo.
The resulting yellow oil was recrystallized in methanol (6 mL) to give the
THP-hydroxamate as a white solid (2.48 g, 53%). 1H NMR and mass spectrum
were consistent with the desired compound. 



15 Part 19: Preparation of O HO, N S. N , CF3 H NJ O O 1/ The
THP-hydroxamate from part 18 (2.41 g, 3.91 mmol) was dissolved in methanol
(1.0 mL) and 1,4dioxane (15 mL), then treated with 4 N HC1 in 1,4 20
dioxane solution (10 mL, 39 mmol), which formed a tan precipitate. After 1
hour at ambient temperature, the reaction was diluted with acetonitrile (3
mL), and the suspension was filtered under nitrogen, washed with
acetonitrile and dried in vacuo to give 25 the title compound as a white
solid (1.68 g, 81s). MS (EI) m/z calculated for Cz3H28N3O6SF3 : 531, found
(M+1) S32. Example 31 : Preparation of 4- [ [4- [4- [4   WO 00/4622l 3 0
JIIL 2003 PCTNS00/03061 -460
(trifluoromethyl)phenoxy]phenoxy]-1piperidinyl]sulfonyl]tetrahydro-Nhydroxy
-2H-pyran-4-carboxamide 5 O O O ,, .. HO.N S.N O H ~ L OJ 'O v ~CF3 Part
20: Preparation of HN L , O C F3 10 15 20 



25 In dry equipment under nitrogen) 4-(4(trifluoromethyl)phenoxy]phenol
(Aldrich, 6.0 g, 23.6 mmol) was added to a dimethylformamide (53 mL)
suspension of sodium hydride (60~ dispersion in mineral oil, 0.95 g, 23.6
mmol), which was pre-washed in hexanes, while at zero degrees Celsius.
After addition, the cold bath was removed and the reaction was warmed to
ambient temperature. After 30 minutes, the reaction was cooled to zero
degrees Celsius) charged with
4-(methylsulfonyl)hydroxy-1piperidinecarboxylic acid, 1,1-dimethylethyl
ester (Example 23, part B) (5.5 g, 19.7 mmol), then heated to eighty
degrees Celsius. After 17 hours, the reaction was again treated with sodium
hydride (60% dispersion in mineral oil, 0.95 g, 23.6 mmol), and then 10
minutes later with 4-(methylsulfonyl)hydroxy1-piperidinecarboxylic acid,
1,1-dimethylethyl ester (5.5 g, 19.7 mmol). After 47 hours, the reaction
was cooled to ambient temperature, quenched with water (10 mL),
concentrated in vacuo, and partitioned between diethyl ether (100 mL) and
water (100 rnL).   3 0 (f al l 2003 WO 00/46221 PCT/US00/03061 -461 The
aqueous layer was extracted twice with diethyl ether (2 x 25 mL) and then
with ethyl acetate (50 mL). The combined organic layers were washed with
water (25 mL), twice with brine (2 x 25 mL), dried 5 over Na2S04, filtered)
concentrated and dried in vacuo to give a brown oil. The crude oil was
treated with 4N HC1 in 1,4dioxane solution (47 mL, 188 mmol) at ambient
temperature. After 2 hours, the reaction was 10 concentrated in vacuo, and
partitioned between ethyl acetate (100 mL) and water (50 mL) . The aqueous
layer was made pH = 8 with the addition of saturated sodium bicarbonate
aqueous solution, then extracted twice with ethyl acetate (2 x 25 mL). The
combined 15 organic layers were washed with saturated sodium bicarbonate
aqueous solution (50 mL), water (50 mL), brine (25 mL) ( dried over NaZS04,
filtered, concentrated and dried in vacuo to give a brown oil. The crude
product was purified on silica gel 20 (hexanes/ ethyl acetate) to give the
amine as a yellow, orange solid (5.5 g, 69% over 2 steps). 1H NMR and mass
spectrum were consistent with the desired compound. Part 21: Preparation of
O O HsC.S.N / ~ O 25 ~ CF3 To a solution of the amine from part 20 (4.5 g,
13.3 mmol) and triethylamine (3.72 mL, 26.7 mmol) in dichloromethane (12
mL) at zero degrees Celsius was added a solution of methane sulfonyl
chloride (1.5S 30 mL, 20.0 mmol) in dichloromethane (15 mL). After 2.5
hours at ambient temperature, the solvent was removed   ~ o ~,~~. ?oo~ WO
00/4622l -462 



PCT/US00/03061 in vacuo. The residue was partitioned between ethyl acetate
(100 mL), water L100 mL), and 10% aqueous hydrochloric acid until pH = 4.
The organic layer was washed with saturated sodium bicarbonate aqueous 5
solution (50 mL) , brine (25 mL) , dried over Na2S04, filtered, and
concentrated in vacuo to give the methyl sulfonamide as a white, yellow
solid (5.6 g, 1000 . 1H NMR and mass spectrum were consistent with the
desired compound. 10 Part 22: Preparation of O'I i O w O CFA In dry
equipment under nitrogen, the methyl sulfonamide from part 21 (S.62 g, 13.5
mmol) was dissolved in dry tetrahydrofuran (27 mL) and cooled 15 to minus
seventy-five degrees Celsius. The resulting solution~was then treated with
a 1M solution of lithium bis(trimethylsilyl)amide (40.6 mL, 41.0 mmol) at a
rate such that the temperature remained below minus sixty five degrees.
After 30 minutes, the 20 reaction was treated with a solution of methyl
chloroformate (1.0S mL, 13.5 mmol) in dry tetrahydrofuran (13 mL), while
maintaining the temperature below minus seventy degrees. After 3 hours at
minus sixty degrees Celsius, the reaction 25 was quenched with saturated
ammonium chloride aqueous solution (100 mL), warmed to ambient temperature
and concentrated in vacuo. The resulting residue was partitioned between
ethyl acetate (150 mL) and water (100 mL) . 30 The organic layer was washed
with water (50 mL), brine (50 mL) , dried over Na2S04, filtered, and   WO
00I46221 -463 3 0 J U L 2003 PCTIU S00!03061 concentrated in vacuo to give
the methylene sulfonamide as a yellow oil (6.32 g, 98.6%). 1H NMR and mass
spectrum were consistent with the desired compound. 5 Part 23: Preparation
of O O~ ,O S \ I O H300 ~ N OJ O CF3 To a solution of the methylene
sulfonamide from part 22 (2.56 g, 5.4I mmol) in dimethylformamide (14 mL)
was added bis-(2-bromoethyl)ether (1.38 g, S.95 10 mmol)) 18-Crown-6 (250
mg), followed by potassium carbonate (2.24, 16.2 mmol). After the
heterogeous mixture was stirred at sixty degrees Celsius for 22 hours, more
potassium carbonate (0.75 g, 5.4 mmol) was added to the reaction. After
another 17 hours, 15 the reaction was charged with more potassium carbonate
(0.75 g, 5.4 mmol). The reaction was concentrated in vacuo after 30 hours,
and the resulting oil was partitioned between ethyl acetate (l50 mL) and
water (150 mL). The aqueous layer was 



20 extracted twice with ethyl acetate (2 x 50 mL), then the combined
organic layers were washed with water (50 mL) ( brine (25 mL) ( dried over
Na2S04, filtered) and concentrated in vacuo to give the pyran methyl ester
as a white solid. (2.84 g) 97%). 1H NMR and 25 mass spectrum were
consistent with the desired compound. Part 24: Preparation of O O"O HO S~N
`.O O CF3   WO 00I46221 -464 3 0 J U ~ 2003 PCT/U S00/03061 In dry
equipment under nitrogen, the pyran methyl ester from part 23 (2.55 g, 4.69
mmol) was suspended in dry tetrahydrofuran (10 mL) and potassium
trimethylsilanolate (1.81 g, 14.1 mmol) was 5 added at ambient temperature.
After 28 hours, the reaction was charged with more potassium
trimethylsilanolate (0.3 g, 2.3 mmol). After 21 hours, the reaction was
again charged with more potassium trimethylsilanolate (0.3 g, 2.3 mmol). 10
After 3 hours, the reaction was concentrated in vacuo, and the resulting
residue was partitioned between ethyl acetate (50 mL) and water (50 mL).
The aqueous layer was extracted twice with ethyl acetate (2 x 25 mL), then
the combined organic layers 15 were washed with brine (30 mL), dried over
Na2S04, filtered, concentrated and dried in vacuo to give the carboxylic
acid as a tan solid (1.71 g, 69%). 1H NMR and mass~spectrum were consistent
with the desired compound. 20 Part 25: Preparation of O O O ., .. O O.N S.N
, 0 w H DJ o CF3 In dry equipment under nitrogen, the carboxylic acid from
part 24 (1.44 g, 2.72 mmol) was dissolved in dry dimethylformamide (14 mL)
and treated with 1 25 (3-dimethylamino-propyl)-3-ethylcarbodiimide
hydrochloride (0.78 g, 4.1 mmol), N-hydroxybenzotriazole hydrate (0.55 g,
4.1 mmol)) 0-(tetrahydro2H-pyran-2-yl)hydroxylamine (0.48 g, 4.1 mmol),
followed by N-methylmorpholine (0.90 mL, 8.16 mmol). 30 After 26 hours at
ambient temperature, the reaction   



wo oora6zz ~ -465 3 0 J U l 2003 PCT/US00/03061 was concentrated in vacuo,
and the resulting residue was partitioned between ethyl acetate (50 mL) and
water (50 mL). The aqueous layer was extracted with ethyl acetate (20 mL),
and the combined organic 5 layers were washed with 5% KHS04 aqueous
solution (30 mL) , brine (30 mL) , dried over Na2S04, filtered, and
concentrated in vacuo. The resulting yellow oil was purified on silica gel
(1:1, hexanes:ethyl acetate) to give the THP hydroxamate as a yellow oil
(0.96 g, 10 56%). 'H NMR and mass spectrum were consistent with the desired
compound. Part 26: Preparation of O 0~~0 HON S.N , O H ~ ~ I I , OJ O CF3
The THP hydroxamate from part 25 (0.82 g, 1.3 15 mmol) was dissolved in
acetonitrile (10 mL) and then treated uuith aqueous 10% aqueous
hydrochloric acid solution (10 mL, 12 mmol). After 25 hours at ambient
temperature, the acetonitrile and excess hydrochloric acid were removed
with a stream of nitrogen. The 20 resulting white suspension was filtered
under nitrogen, washed with water and dried in vacuo to give the title
compound as a white solid (0.39 g, 55%) . HRMS m/z calculated for
CZqH35N3O~S: 545.1569, observed 545.15B6. 25 Example 32: Preparation of
tetrahydro-N-hydroxy-4[[4-(4-pentylphenyl)-1-piperazinyl]sulfonyl]-2H-pyran
-4-carboxamide, monohydrochloride   WO 00I46221 -466 ~ O O HO. N S~ N H ~
~N HCI 3 0 .;';~ .,~03 PCT/US00/030G 1 Part A: To a solution of
tert-butyl-piperazine (5.00 g, 26.84 mmol) in toluene (50 mL) was added
sodium tert-butoxide (3.01 g, 31.32 mmol). After 5 stirring at ambient
temperature for 5 minutes, 1bromo-4-n-pentylbenzene (5.08 g, 22.37 mmol),
2,2~bis(diphenylphosphino)-1,1'-binaphthyl (BINAP) (0.418 g, 0.671 mmol)
and tris(dibenzyldeneacetone)dipallidium (0) (0.205 g, 0.224 mmol) were
added to 



10 the reaction mixture. The resulting mixture was heated to eighty degrees
Celsius for 22 hours. After cooling t,o ambient temperature the reaction
mixture was filtered through a pad of Celite, washing with tetrahydrofuran
and methanol. The filtrate was 15 concentrated in vacuo to give the aryl
Boc-piperazine as an orange oily solid (9.60 g, >100%). Part B: The aryl
Boc-piperazine of part A (9.60 g, - 22.37 mmol) was treated with a solution
of 4N HC1 in dioxane (56 mL). The resulting mixture was 20 stirred at
ambient temperature for 2 hours then the reaction was concentrated in
vacuo. Diethyl ether (50 mL) was added and the precipitate was collected by
filtration to give the aryl piperazine as a tan solid (8.49 g, 100 %). 25
Part C: To a solution of the aryl piperazine of part B (4.00 g, 13.10 mmol)
in dichloromethane (50 mL), cooled to zero degrees Celsius, was added    WO
0014622l -467 3 0 ~ a ~ 200 PCT/US00/03061 triethylamine (5.48 mL, 39.30
mmol) followed by methanesulfonyl chloride (1.22 mL, 15.72 mmol). Once the
addition was complete the cooling bath was removed and the resulting
mixture was stirred for 2 5 hours. The reaction mixture was then
concentrated in vacuo and the residue was partitioned between H20 and ethyl
acetate. An emulsion formed and the solids were collected by filtration.
The solids were triturated with ethyl acetate to give the methyl 10
sulfonamide as a tan solid (3.99 g, 98 %). Part D: To a suspension of the
methyl sulfonamide of part C (3.35 g, 10.79 mmol) in tetrahydrofuran (50
mL), cooled to minus seventyeight degrees Celsius, was added lithium 15
bis(trimethylsilyl)amide (24.00 mL, 1.0 M in tetrahydrofuran, 24.00 mmol)
at such a rate that the temperature of the reaction mixture never exceeded
minus seventy degrees Celsius. Once the addition was complete, the cooling
bath was removed. After 30 20 minutes, the cooling bath was replaced and a
solution of dimethyl carbonate (1.09 mL, 12.95 mmol) in tetrahydrofuran
(5.0 mL) was added. After 30 minutes additional. lithium
bis(trimethylsilyl)amide (5.40 mL, 1.0 M in tetrahydrofuran, 5.40 mmol) was
added 25 followed by additional dimethyl carbonate (0.273 mL, 3.24 mmol).
After stirring at minus seventy-eight degrees Celsius for 1 hour the
reaction was quenched by the addition saturated NH4C1 and concentrated in
vacuo. The residue was diluted with Hz0 and extracted 30 with ethyl
acetate. The combined organic layers were washed with 5% KHS04, saturated
NaCl and dried over Na2S04. Chromatography (on silica, ethyl   wo ooia62i t
-468 3 a ~ a ~ ~oo~ PCT/US00/0306 



acetate/hexanes) provided the sulfonamide ester as a tan solid (1.20 g,
30%). Part E: To a solution of the sulfonamide ester of part D (1.20 g,
3.26 mmol) in N,N 5 dimethylformamide (l0 mL) was added KZC03 (1.35 g, 9.78
mmol) and dibrornoethyl ether (0.430 mL, 3.42 mmol) and the resulting
mixture was heated to forty degrees Celsius. After 21 hours additional
KZC03 (0.4S0 g, 3.26 mmol) and dibromoethyl ether (0.102 10 mL, 0.815 mmol)
were added and the resulting mixture was heated to forty degrees Celsius
for 4 hours. After cooling to ambient temperature the reaction was diluted
with H20 and extracted with ethyl acetate. The combined organic layers were
washed with 15 saturated NaCl and dried over Na2S04. Chromatography (on
silica, ethyl acetae/hexanes) provided the ester as a pale yellow solid
(1.23 g, 86%). Part F: To a solution of the ester of part E (1.23 g, 2.80
mmol) in tetrahydrofuran (10 mL) was 20 added potassium trimethylsilanolate
(0.718 g, 5.60 mmol). The resulting mixture was stirred at ambient
temperature overnight (about 18 hours) and then diluted with HZO and
acidified (pH-7.0) with 1 N HC1. The precipitate was collected by
filtration. The 25 solids were suspended in acetonitrile and then
concentrated in vacuo to give the acid as an offwhite solid (0.910 g, 76%).
Part G: To a suspension of the acid of part F (0.910 g, 2.14 mmol) in
N,N-dimethylformamide (10 mL) 30 was added I-hydroxybenzotriazole (0.347 g,
2.57 mmol), N-methylmorpholine (0.701 mL, 6.42 ,mmol), O(tetrahydropuranyl)
hydroxylamine (0.7S2 g, 6.42 mmol) and 1-3- [ (dimethylamino)propyl] -3   3
0 J U l 2003 WO 0014622t -469 PCTIUS00103061 ethylcarbodiimide
hydrochloride (0.574 g, 3.00 mmol). The resulting mixture was stirred at
ambient temperature for 22 hours. Then the reaction mixture was diluted
with H~0 and extracted with ethyl acetate. 5 The combined organic layers
were washed with HBO, saturated NaHCO~, saturated NaCl and dried over
NazS04. Chromatography (on silica) ethyl acetate/hexanes) provided the
protected hydroxamate as a clear oil (1.11 g, 99%). 10 Part H: The
protected hydroxamate of part G (1.10 g, 2.10 mmol) was treated with a
solution of 4N HC1 in dixoane (5.25 mL) and methanol (0.8S1 mL, 21.00 mmol)
and the resulting mixture was stirred at ambient temperature for 2 hours.
Diethyl ether (20 15 mL) was added and the precipitate was collected by
filtration to provide the title compound as an offwhite solid (0.972 g,
97%). MS MH+ calculated for CZIH3qO5N3S: 440) found 440. 20 Example 33:
Preparation of
tetrahydro-N-hydroxy-4[(4-phenyl-1-piperazinyl)sulfonyl)-2Hpyran-4-carboxam
ide HO.N S~N H ~ ~N Part A: To a solution of bis(2-bromoethyl)ether 25
(1.55 g, 6.70 mmol) in acetone (30 mL) was added KZC03 (9.26 g, 67.00
mmol)) 18-crown-6 (500 mg) and the sulfonamide ester of part B for
SC-81434A (2.00 g, 6.70 mmol). The reaction mixture was heated at reflux
for 15 hours then filtered through a pad of  



O _~ l l~ 2003 WO 00I46211 -470 PCT/US00/03061 Celite and the filtrate was
concentrated in vacuo. The residue was dissolved in N,N-dimethylformamide
(30 mL) and treated with KZC03 (9.26 g, 67.00 mmol), 18-crown-6 (S00 mg)
and bis(2-bromoethyl)ether (1.55 5 g, 6.70 mmol) and the resulting mixture
was heated at sixty degrees Celsius for 6 hours. The reaction mixture was
concentrated in vacuo and the residue was partitioned between HZO and
chloroform. The aqueous layer was further extracted with chloroform. The 10
combined organic layers were washed with H~0 and dried over NaZS04.
Chromatography (on silica, ethyl acetate with 5% acetonitrile/hexanes)
provided the cyclized ester as a pale yellow oil (1.34 g, 54%). Part B: To
a solution of the cyclized ester of 15 part A (1.34 g, 3.64 mmoll in
tetrahydrofuran (15 mL) was added potassium trimethylsilanolate (1.40 g,
10.92 mmol). The resulting mixture was stirred at ambient temperature for
24 hours and then the tetrahydrofuran was removed by blowing Nz over the 20
reaction mixture. The residue was dissolved in HZO, washed with diethyl
ether, then acidified (pH-3.0) with 1N HC1 and extracted with ethyl
acetate. The combined organic layers were washed with saturated NaCl and
dried over Na2S0a. Concentration in vacuo 25 provided the acid as an
off-white solid (1.20 g, 79%) . Part C: To a solution of the acid of part B
(1.00 g, 2.82 mmol) in N,N-dimethylformamide (6.0 mL) was added
1-hydroxybenzotriazole (0.457 g, 3.38 30 mmol), N-methylmorpholine (0.924
mL, 8.46 mmol), O(tetrahydropuranyl) hydroxylamine (0.469 g, 4.23 mmol) and
1-3-[(dimethylamino)propyl]-3ethylcarbodiimide hydrochloride (0.757 g, 3.9S
mmol).   W O 00J46221 -472 3 0 J U l 2U03 PCT/US00/03061 HO.N/\ ; S~N~'~ O
H N H HCI i CF3 ~~CH3 Part A: To a solution of 4-amino-1benzylpiperidine
(10.0 g, 45.82 mmol) in tetrahydrofuran (100 mL) was added di-tert-butyl 5
dicarbonate (30.0 g, 137.46 mmol) and a catalytic amount of
N,N-dimethylaminopyridine. The resulting mixture was heated at reflux for 5
hours. After cooling to ambient temperature the reaction mixture was
concentrated in vacuo. The solids were washed 10 with hexanes to provide
the carbamate as a white crystalline solid (13.7 g, >100%). 



Part B: To a solution of the carbamate of part A (10.0 g, 34.43 mmol) in
methanol (200 mL) was added ammonium formate (6.S1 g, 103.29 mmol) and 4%
Pd/C. 15 The resulting mixture was heated at reflux for 1.5 hours. After
cooling to ambient temperature the reaction mixture was filtered through a
pad of Celite, washing with methanol. The filtrate was concentrated in
vacuo to provide the piperidine as an 20 off-white solid (6.90 g, 100%).
Part C: To a solution of the piperidine of part B (6.90 g, 34.43 mmol) in
dichloromethane (100 mL), cooled to zero degrees Celsius, was added
triethylamine (5.28 mL, 37.87 mmol) followed by 25 methanesulfonyl chloride
(2.79 mL, 36.12 mmol). Once the addition was complete the cooling bath was
removed and the resulting mixture was stirred for 15   3 0 J U l 2003 WO
00/4622l -473 PCT/US00/03061 hours. After concentration in vacuo the
residue was partitioned between HZO and ethyl acetate. The combined organic
layers were washed with saturated NaCl and dried over NaZS04. The resulting
solids were 5 washed with hexanes to give the sulfonamide as an off-white
solid (9.12 g, 95%). Part D: To a solution of lithium
bis(trimethylsilyl)amide (50.0 mL, 1.0M in tetrahydrofuran) 50.00 rnmol),
cooled to minus 10 seven~.y-eight degrees Celsius, was added a suspension
of the sulfonamide of part C (4.49 g, 16.13 mmol) in tetrahydrofuran (40
mL). Once the addition was complete, the cooling bath was removed and
replaced after 0.5 hours. To the resulting mixture was 15 quickly added
methyl chloroformate (1.37 mL, 17.74 mmol). After 0.5 hours, the reaction
mixture was quenched by the addition of saturated NH4C1 and then the
tetra~ydrofuran was concentrated in vacuo. The reaction mixture was diluted
with H20 and extracted 20 with ethyl acetate. The combined organic layers
were washed with saturated NaCl and dried over NaZS04. Concentration in
vacuo provided the sulfonamide ester as an off-white solid (5.29 g, 97%).
Part B: The sulfonamide ester of part D (S.27 25 g, 5.67 mmol) was treated
with a solution of 4 N HC1 in dioxane (40 mL). After stirring at ambient
temperature for 1 hour the reaction mixture was concentrated in vacuo. The
resulting solids were washed with hexanes to provided the amine as a tan 30
solid (4.19 g, 98%) . Part F: To a solution of the amine of part E (1.50 g,
5.50 mmol) in dichloromethane (10 mL), cooled to zero degrees Celsius, was
added   3 0 J U l 2003 WO 00/462Z1 -474 



PCT/US00/03061 . triethylamine (1.61 mL, 11.55 mmol) followed by
4(trifluoromethyl)benzoyl chloride (0.858 mL, 5.78 mmol). Once the addition
was complete the cooling bath was removed and after stirring at ambient 5
temperature for 3.5 hours the reaction mixture was concentrated in vacuo.
The solids were washed with HZO and diethyl ether to provide the amide as a
tan solid (1.79 g, 80%). Part G: To a solution of the amide of part F 10.
(1.52 g, 3.72 mmol) in N,N-dimethylformamide (10.0 mL) was added KZC03
(Z.54 g, 11.16 mmol), 18-crown-6 (0.50 g) and bis(2-chloroethyl)benzyl
amine (0.864 g, 3.72 mmol). The resulting mixture was heated to sixty
degrees Celsius of 22 hours, at which time 15 additional KzC03 (0.514 g,
3.72 mmol) and bis(2chloroethyl)benzyl amine (0.216 g, 0.93 mmol) were
added. The resulting mixture was heated to sixty degrees Cslsius for 14.5
hours at which time additional KZC03 (0.514 g, 3.72 mmol) was added. The 20
resulting mixture was heated to sixty degrees Celsius of 14 hours, at which
time additional KZC03 (0.514 g, :3.72 mmol) and bis(2-chloroethyl)benzyl
amine (0.216 g, 0.93 mmol Prepared by Darren Kassib) were added. The
resulting mixture was heated to sixty degrees 25 Celsius for 24 hours.
After cooling to ambient temperature the reaction mixture was diluted with
Hz0 and extracted with chloroform. The combined organic layers were washed
with saturated NaCl and dried over Na2S04. Chromatography (on silica, ethyl
acetate with 30 5% methanol/hexanes) followed by trituration with diethyl
ether provided the cyclized ester as an offwhite solid (0.950 g, 45~).   3
d JUL Q003 WO 00I46221 -475 PCTIUS00/03061 Part H: To a solution of the
cyclized ester of part G ( 0 . 950 g, 1 . 67 mmol ) in methanol ( 10 mL)
was added ammonium formate (0.317 g, 5.02 mmol) and 10s Pd/C (0.32o g). The
resulting mixture was heated aC 5 reflux for 1.5 hours. After cooling to
ambient temperature, the reaction mixture was filtered through a pad of
Celite , washing with methanol. The filtrate was concentrated in vacuo to
provide the amine as a gray solid (0.760 g, 95%). 10 Part I: To a solution
of the amine of part H (0.760 g, 1.59 mmol) in N,N-dimethylformamide (5.0
mL) was added K2C03 (0.330 g, 2.39 mmol) and 2bromoethyl methyl ether
(0.225 mL, 2.39 mmol). The resulting mixture was stirred at ambient
temperature 15 over the weekend then additional KzC03 (0.055 g, 0.39B mmol)
and 2-bromoethyl methyl ether (0.037 mL, 0.398 mmol) was added. After
stirring at ambient temperature fox 24 hours the reaction mixture was
diluted with H20 and extracted with ethyl acetate. 20 The combined organic
layers were washed with saturated NaCl and dried over NaZS04.
Chromatography (on silica, ethyl acetate with 5% methanol/hexanes) provided
the alkylated amine as a white solid (0.550 g, 65%) . 25 Part J: To a
solution of the alkylated amine of part I (0.540 g, 1.01 mmol) in
tetrahydrofuran (5.0 mL) was added potassium trimethylsilanolate (0.388 g,
3.02 mmol). The resulting mixture was stirred at ambient temperature for 18
hours then the 30 tetrahydrofuran was removed by blowing N2 over the
reaction mixture. The reaction mixture was diluted with H20 and neutralized
(pH-7) with 1N HC1. The resulting aqueous reaction mixture was concentrated



WO 00I46221 -476 3 0 JUL 2003 PCT/US00/03061 in vacuo to provide the crude
acid as a pink solid ( 0 . 610 g, >100 % ) . Part K: To a solution of the
crude acid of part J (0.610 g, - 1.01 mmol) in N,N-dimethylformamide 5 (5.0
mL) was added 1-hydroxybenzotriazole (0.164 g, 1.21 mmol),
N-methylmorpholine (0.331 mL, 3.03 mmol), O-(tetrahydropuranyl)
hydroxylamine (0.177 g, 1.52 mmol) and
1-3-[(dimethylamino)propyl]-3ethylcarbodiimide hydrochloride (0.271 g,
1.41mmo1). 10 After stirring at ambient temperature for 0.5 hours,
additional N,N-dimethylformamide (5.0 mL) was added. After stirring at
ambient temperature overnight (about 18 hours) the reaction mixture was
heated to forty-five degrees Celsius for 24 hours. The 15 reaction mixture
was then diluted with Hz0 and extracted with ethyl acetate. The combined
organic layers were washed with saturated NaHC03, saturated NaCl and. dried
over NaZS04. The resulting solids were washed with diethyl ether to give
the protected 20 hydroxamate as an off-white solid (0.300 g, 49%). Part L:
To a solution of the protected hydroxamate of part K (0.300 g, 0.483 mmol)
in dioxane (3.0 mL) and methanol (1.0 mL) was added a solution of 4N HC1 in
dioxane (1.2 mL). After 25 stirring at ambient temperature for 1.5 hours
the solvent was removed by blowing NZ over the reaction mixture. The
resulting solids were washed with diethyl ether to give the title compound
as a pink solid (0.193 g, 70%). MS MH+ calculated for 30 CZZH3~O6N4S1F3:
537, found 537. Example 35: Preparation of N-hydroxy-1-phenyl-4-[[4[4-
(trifluoromethoxy) phenoxy] -1   W O 00I46221 -477 3 0 .JJL ?003
PCT/US00/030G 1 piperidinyl]sulfonyl]-4pi~eridinecarboxamide,
monohydrochloride O O O HO. N S, N , OCF3 H 0 HCI i ~I 



5 Part A: To a solution of commercially available 4-hydroxypiperidine (46.3
g, 458 mmol) in tetrahydrofuran (300 mL) was slowly added triethylamine
(67.0 mL, 481 mmol) followed by a solution of di-tert-butyl Bicarbonate
(100 g, 458 10 mmol) in tetrahydrofuran (200 mL). After stirring at ambient
temperature for 17 hours the reaction mixture was concentrated in vacuo.
The residue was dissolved in ethyl ,acetate (500 mL) and washed with 5s
KHS04, saturated NaHC03, saturated NaCl and dried over 15 NazS09.
Crystallization with hexanes provided the carbamate as an off-white solid
(87.8 g, 95~). Part B: To a solution of the carbamate of part A (5.00 g,
24.84 mmol) in dichloromethane (50 mL), precooled in an ice-bath, was added
triethylamine 20 (3.81 mL, 27.32 mmol) followed by methanesulfonyl chloride
(2.02 mL, 26.0B mmol). Once the addition was complete, the cooling bath was
removed. After stirring for 2 hours, the reaction mixture was concentrated
in vacuo. The residue was partitioned 25 between ethyl acetate and H20. The
aqueous layer was further extracted with ethyl acetate. The combined
organic layers were washed with saturated NaCl and   3 0 J;IL 2003 WO
00/46221 -478 PCT/US00/03061 dried over Na2S04. Concentration in vacuo
provided the mesylate as an off-white solid (7.34 g, >100%). Part C: To a
solution of 4-(trifluoromethoxy)phenol (2.00 g, 11.23 mmol) in
N,N-dimethylformamide 5 (25 mL), cooled to zero degrees Celsius, was added
sodium hydride (0.449 g, 60% oil dispersion, 11.23 mmol). Once the addition
was complete the cooling bath was removed and then replaced after 0.5
hours. To the resulting mixture was added the mesylate of 10 part B (2.61
g, 9.36 mmol). The reaction mixture was then heated to forty degrees
Celsius. After stirring at forty degrees Celsius for 15 hours the
temperature of the reaction was increased to eighty degrees Celsius. After
8 hours at eighty degrees Celsius the 



15 reaction mixture was cooled in an ice-bath and additional sodium hydride
(0.225 g, 60~ oil dispersion, 5.62 mmol) was added. After 30 minutes
additional mesylate of part B (1.31 g, 4.68 mmol) was added and the
resulting mixture was heated to eighty 20 degrees Celsius. After 15 hours
at eighty degrees Celsius the reaction was cooled to ambient temperature
and concentrated in vacuo. The residue . was partitioned between H20 and
diethyl ether. The organic layer was washed with saturated NaCl and 2S
dried over NazSOa. After concentration in vacuo the residue was treated
with a solution of 4 N HC1 in dioxane (30 mL). After stirring at ambient
temperature for 2 hours, the reaction mixture was concentrated in vacuo.
Water was added and the 30 reaction was extracted with ethyl acetate. The
aqueous layer was then made alkaline (pH-10) with 2.5 N NaOH and extracted
with ethyl acetate. The combined organic layers were washed with saturated
3 0 J U l 2003 WO 00I46221 PCT/US00103061 -479 NaCl and dried over NaZS04.
Concentration in vacuo provided the amine as an off-white solid (1.67 g,
68%) . Part D: To a solution of the amine of part C 5 (11.S g, 44.1 mmol)
in dichloromethane (12S mL), precooled in an ice-bath, was added
triethylamine (12.3 mL, 88.1 mmol) followed by a solution of
methanesulfonyl chloride (5.1 mL, 66.1 mmol) in dichloromethane (20 mL).
Once the addition was 10 complete, the cooling bath was removed. After 1
hour at ambient temperature, the reaction mixture was concentrated in
vacuo. The residue was partitioned between Hz0 and ethyl acetate. The
organic layer was washed with saturated NaCl and dried over NaZS04. 15
Recrystallization from ethyl acetate/hexanes provided the sulfonamide as an
off-white solid (10.77 g, 72~) . Pare E: To a solution of the sulfonamide
of part D (10.77 g, 31.8 mmol) in tetrahydrofuran (64 20 mL), cooled to
minus seventy-five degrees Celsius, was added lithium
bis(trimethylsilyl)amide (80 mL, 1M in tetrahydrofuran, 60.0 mmol), at such
a rate that the temperature of the reaction never exceeded minus sixty five
degrees Celsius. After stirring at minus 25 seventy-five degrees Celsius
for 30 minutes) a solution of methyl chloroformate (2.45 mL, 31.8 mmol) in
tetrahydrofuran (32 mL) was slowly added at such a rate that the
temperature of the reaction never exceeded minus sixty five degrees
Celsius. After 30 stirring at minus seventy-five degrees Celsius for 30
minutes the reaction was quenched by the addition of saturated NHqCl and
extracted with ethyl acetate. The combined organic layers were washed with
saturated   3 0 J U L 2003 WO 00/46Z21 PCT/US00/03061 -480 NaCl and dried
over NazS04. Concentration in vacuo gave the sulfonamide ester as a yellow
oil (12.69, 1000) . 



Part F: To a suspension of dibromotriphenyl 5 phosphorane (50.0 g, 118.45
mmol) in dichloromethane (200 mL), cooled to zero degrees Celsius, was
added N-phenyldiethanol amine (1D.0 g, 55.18 mmol). Once the addition was
complete, the cooling bath was removed. After stirring at ambient
temperature for 10 17.5 hours, the reaction mixture was concentrated in
vacuo. The residue was then treated with warm ethyl acetate and the
resulting precipitate was removed and the filtrate was concentrated in
vacuo. Chromatography (on silica, hexanes/dichloromethane) 15 provided the
dibromoamine as a light yellow oil (S.85 g, 3S~). Part G: To a solution of
the dibromoamine of part F(5.,60 g) 18.24 mmol) in N,N-dimethylformamide
were added KZC03 (6.87 g, 49.74 mmol), the sulfonamide 20 ester of part E
(6.59 g, 16.58 mmol) and 18-crown-6 (1.66 g). The resulting mixture was
heated to eighty degrees Celsius for 14.5 hours at which time . additional
K2C03 (3.44 g, 24.89 mmol) was added. After stirring at eighty degrees
Celsius for 7.5 25 hours the reaction mixture was cooled to ambient
temperature and then concentrated in vacuo. The residue was dissolved in
ethyl acetate, filtered through a pad of Celite  and the filtrate was
concentrated in vacuo. Chromatography (on silica, 30 ethyl acetate/hexanes)
gave a yellow solid that after washing with hot methanol provided the
cyclized ester as an oft-white solid (3.15 g, 35~) .   WO 00I46221 -481 3 0
J ~l L 2003 PCT7L1S00%~3~6~1~ Part H: To a solution of the cyclized ester
of part G (3,15 g, 5.81 mmol) in tetrahydrofuran (25 mL) was added
potassium trimethylsilanolate (2.24 g, 17.43 mmol). The resulting mixture
was stirred at 5 ambient temperature for 24 hours and then H20 was added.
After neutralization (pH-7) with 1 N HC1, the tetrahydrofuran was removed
by concentration in vacuo. After readjusting the pH of the aqueous reaction
mixture (pH = 7) the precipitate was 10 collected by filtration of give the
acid as ari offwhite solid (2.97 g, 97%). Part I: To a solution of the acid
of part H (2.97 g, 5.62 mmol) in N,N-dimethylformamide (20 mL) were added
1-hydroxybenzotriazole (0.911 g, 6.74 15 mmol), N-methylmorpholine (1.85
mL, 16.B6 mmol), O(tetrahydropuranyl) hydroxylamine (1.98 g, 16.86 mmol)
and 1-3-[(dimethylamino)propyl]-3ethylcarbodiimide hydrochloride (1.51 g,
7.87 mmol). After stirring at ambient temperature for 18 hours 20 the
reaction mixture was concentrated in vacuo. Water was added and the aqueous
reaction mixture was extracted with ethyl acetate. The combined organic
layers were washed with saturated NaHC03, saturated NaCl and dried over
Na2S0,. The resulting solids were 25 washed with hot methanol to give the
protected hydroxamate as a white solid (3.09 g, 880). Part J: The protected
hydroxamate of part I (3.09 g, 4.92 mmol) was Created with a solution of 4
N HC1 in dioxane (12.0 mL) and methanol (1.99 mL, 30 49.23 mmol). After
stirring at ambient temperature for several minutes additional dioxane (10
mL) was added. After stirring at ambient temperature for 1.5 hours diethyl
ether was added and the precipitate was  



3 0 J ll l 2003 WO 00146ZZ1 PCT/U5001030G1 -482 collected by filtration to
give the title compound as an off-white solid (2.67 g, 94%). MS MH+
calculated for CZqH29~6N3S1F3: S44, found 544. 5 Example 36: Preparation of
N-hydroxy-1-phenyl-4-[[4[4-(trifluoromethyl)phenoxy]-1piperidinyl]sulfonyl]
-4giperidinecarboxamide. monoh5rdrochloride O O O HO, N ~S. N , CF H J HCI
10 Part A: To a solution of the carbamate of part A for Example 35 (6.03 g,
30.0 mmol) in N,Ndimethylformamide (60 mL), were added CszC03 (9.77 g, 15
30.0 mmol) and 4-fluorobenzotrifluoride (3.8 mL, 30.0 mmol). After stirring
at ninety degrees Celsius for - 19 hours, additional CszC03 (3.26 g, 10.0
mmol) and 4- fluorobenzotrifluoride (0.9S mL, 10.0 mmol) were added. After
stirring at ninety degrees Celsius for 20 46 hours, the reaction mixture
was concentrated in vacuo. The residue was dissolved in ethyl acetate and
the organic layer was washed with HzO, saturated NaCl and dried over
NazS04. Chromatography (on silica, ethyl acetate/hexanes) provided the
Boc-amine 25 as a white solid (6.0 g, 58%). Part B: The Boc-amine of part A
(4.10 g, 11.87 mmol) was treated with a solution of 4N HC1 in dioxane (20.0
mL). After stirring at ambient   3 Q J l l l 20D3 WO 00I46221 -483
PCT/US00/0306I temperature for 1.5 hours, the reaction mixture was
concentrated in vacuo to provide the amine as a white solid (3.54 g, >100%)
. Part C: To a solution of the amine of part B 5 (3.34 g, 11.87 mmol) in
dichlcromethane (40 mL), cooled in an ice-bath, was added triethylamine
(3.31 mL, 23.74 mmol) followed by methanesulfonyl chloride (1.38 mL, 17.81
mmol). Once the addition was complete the cooling bath was removed. After
l0 stirring at ambient temperature for 2 hours, the reaction mixture was
concentrated in vacuo. The residue was partitioned between HZO and ethyl
acetate. The organic layer was washed with 5% KHS04, saturated NaCl and
dried over NazS04. Concentration in vacuo 15 provided the sulfonamide as a
pale yellow solid (4.25 g, >100%) . 



Part D: To a solution of the sulfonamide of part C ('5.00 g, 1S.46 mmol) in
tetrahydrofuran (30 mL)) cooled to minus forty degrees Celsius, was added
20 lithium bis(trimetylsilyl)amide (31.0 mL, 1 M in tetrahydrofuran, 31.0
mmol) at such a rate that the temperature of the reaction never exceeded
minus thirty five degrees Celsius. After stirring at minus forty degrees
Celsius for 30 minutes, a solution of 25 dimethyl carbonate (1.56 mL) 18.5S
mmol) in tetrahydrofuran (10 mL) was added at such a rate that the
temperature of the reaction never exceeded minus thirty five degrees
Celsius. After stirring at minus forty degrees Celsius for 30 minutes) the
reaction 30 was quenched by the addition of saturated NHqCl. The resulting
mixture was slowly permitted to warm to ambient temperature and then the
tetrahydrofuran was removed in vacuo. The aqueous reaction mixture was   WO
00/4622l -484 3 ~ ';~!_ '003 PCTIUS00/03061 3 0 J U l 2003 diluted with Hz0
and extracted with ethyl acetate and diethyl ether. The combined organic
layers were washed with 5% KHSO4, saturated NaCl and dried over Na2S04.
Concentration in vacuo provided the 5 sulfonamide ester as a thick yellow
oil (5.75 g, 97%) . Part E: To a solution of the dibrornoamine of part F of
Example 35 (7.00 g, 22.B0 mmol) in N,Ndimethylformamide (45 mL), was added
KzC03 (9.45 g, 10 6S.40 mmol), the sulfonamide ester of part D (8.70 g,
22.80 mmol) and 18-crown-6 (2.28 g). The resulting mixture was heated to
eighty degrees Celsius for 15 hours and then additional KZC03 (4.73 g,
34.22 mmol) was added. The resulting mixture was then heated to 15 eighty
degrees Celsius for 6 hours. After cooling to ambient temperature, the
reaction mixture was diluted with HZO and extracted with ethyl acetate. The
combined, organic layers were washed with saturated NaCl and dried over
NazS04. Chromatography (on 20 silica, ethyl acetate/hexanes) followed by
washing of the resulting solids with boiling methanol provided the cyclized
ester as an off-white solid (4.50 g, ., 37%) . Part F: To a solution of the
cyclized ester of 25 part E (4.50 g, 8.5S mmol) in tetrahydrofuran (40 mL)
was added potassium trimethylsilanolate (3.29 g, 25.64 mmol). The resulting
mixture was stirred at ambient temperature for 22 hours. The reaction
mixture was diluted with Hz0 and neutralized (pH-7) 30 with 1N HC1. The
tetrahydrofuran was removed in vacuo and the precipitate was collected by
filtration. The solids were suspended in   WO 00I46221 -485 



3 0 J U l 2003 PCT/US00103061 acetonitrile and concentrated in vacuo to
provide the 0 acid as a white solid (4.05 g, 920). Part G: To a solution of
the acid of part F (4.05 g, 7.90 mmol) in N,N-dimethylformamide were 5
added 1-hydroxybenzotriazole (1.28 g, 9.48 mmol), Nmethylmorpholine (2.59
mL, 23.70 mmol), O(tetrahydropuranyl) hydroxylamine (2.78 g, 23.70 mmol)
and 1-3-[(dimethylamino)propyl]-3ethylcarbodiimide hydrochloride (2.12 g,
11.06 mmol). 10 After stirring at ambient temperature for 16 hours the
reaction mixture was diluted with H20 and extraced with ethyl acetate. The
combined organic layers were washed with saturated NaHC03, saturated NaCl
and dried over NaZS09. The solids were washed with boiling 15 methanol to
provide the protected hydroxamate as a white solid (4.12 g, 85%). Part H:
The protected hydroxamate of part G (4.12 g, .6.74 mmol) was treated with a
solution of 4N HC1 in dioxane (12.0 mL) and methanol (1.99 mL, 49.23 20
mmol). After stirring at ambient temperature for several minutes,
additional dioxane (10 mL) was added. After stirring at ambient temperature
for 1.5 hours, diethyl ether was added and the precipitate was collected by
filtration to give the title 25 compound as an off-white solid (3.32 g,
87%). MS MH+ calculated for CZaH2yO5N3S1F3: 528, found 528. Example 37:
Preparation of 4- [ [4- [4- (1, 1dimethylethyl)phenyl]-1-piperazinyl] 30
sulfonyl]-N-hydroxy-1-(2-methoxyethyl)4-piperidinecarboxamide,
monohydrochloride   WO 00/46221 -486 O O O HO, N~ S, N~ H ..c, ~ N C~ N HCI
I ~ CH3 CH Hs 3 O ~CHg 3 0 J ll L Q003 PCT/US00103061 Part A: To a
suspension of 4-bromopiperidine hydrobromide (30 g, 122.5 mmol) and N 5
(benzyloxycarbonyloxy)succinimide in tetrahydrofuran (250 mL) was added
N-methylmorphoine (15 g, 148.3 mmol) followed by a catalytic amount of
N,Ndimethylaminopyridine. After stirring at ambient temperature for 17
hours, the reaction mixture was 



10 concentrated in vacuo. The residue was partitioned between ethyl acetate
and H20. The organic layer was washed with 10% HC1 solution, saturated NaCl
and dried over Na2S04. Concentration in vacuo provided the carbamate as a
clear oil (33.0 g, 90%). 15 Part B: To a solution of the carbamate of part
A (30.4 g, 101.96 mmol) in N,N-dimethylformamide (200 mL) was added
potassium thioacetate (12.75 g, 111.64 -mmol) and the resulting mixture was
stirred at ambient temperature. After 23 hours, the reaction 20 mixture was
heated to sixty degrees Celsius. After heating at sixty degrees Celsius for
3 hour the reaction mixture was concentrated in vacuo. The residue was
dissolved in ethyl acetate and filtered through a pad of Celite~. The
filtrate was then 25 concentrated in vacuo. The residue was redissolved in
ethyl acetate and the organic layer was washed with saturated NaHC03,
saturated NaCl and dried over   3 0 JUl 2D03 W O 00I46221 -487
PCTIUS00/03061 NaZS04. Chromatography (on silica, ethyl acetate/hexanes)
provided the thioacetate as an orange oil (22.8 g, 76%). Part C: Into a
solution of the thioacetate of 5 part B (22.8 g, 77.71 mmol) in carbon
tetrachloride (240 mL) and ethanol (60 mL) was bubbled C12. Once the
exotherm was complete the bubbling of C1z was discontinued. N2 was bubbled
through the reaction mixture for several minutes then the reaction was 10
concentrated in vacuo to give the sulfonyl chloride as a brown oil (25.5 g,
>100%). Part D: To a solution of tert-butyl piperazine (5.24 g, 28.15 mmol)
in toluene (50 mL) was added sodium tert-butoxide (3.16 g, 32.84 mmol). The
15 resulting mixture was stirred at ambient temperature for several minutes
and then 1-bromo-4-tertbutylbenzene (5.00 g, 23.46 mmol), BINAP (0.438 g,
0.704 mmol) and tris(dibenzyldeneacetone)dipallidium (0) (0.215 g, 0.235
mmol) were added. The resulting 20 mixture was heated to eighty degrees
Celsius for 16 hours. After cooling to ambient temperature, diethyl ether
was added and the reaction mixture was filtered through a pad of Celite~
and the filtrate was concentrated in vacuo. The residue was dissolved in 25
diethyl ether and washed with HzO, 5% KHSO4, saturated NaCl and dried over
Na2SOa. Concentration in vacuo provided the phenyl-piperazine as a brown
solid (7.S0 g, >100%). Part E: The phenyl-piperazine of part D (7.B0 30 g,
24.49 mmol) was treated with a solution of 4N HCI in dioxane (61 mL). The
resulting reaction mixture was stirred at ambient temperature for 1 hour
and then concentrated in vacuo. The solids were washed   WO 00/4622l -488 3
0 J U l 2003 PCT/US00/03061 



with diethyl ether to give the amine hydrochloride as a mustard colored
solid (6.10 g, 98%). Part F: To a suspension of the amine hydrochloride of
part D (1.50 g, 5.89 mmol) and 5 triethylamine (1.81 mL, 12.96 mmol) in
dichloromethane (l0 mL), cooled in an ice-bath, was added the sulfonyl
chloride of cart C (1.82 g, 5.73 mmol). Once the addition was complete the
cooling bath was removed. After stirring at ambient 10 temperature for 2
hours the reaction mixture was concentrated in vacuo. The residue was
partitioned between Hz0 and ethyl acetate and the aqueous layer was further
extracted with ethyl acetate. The combined organic layers were washed with
5% KHS04, 15 saturated NaCl and dried over NazS04. The resulting solids
were triturated with methanol to provide the sulfonamide as a light brown
solid (1.41 g, 49%). Part G: To a solution of the sulfonamide of part F
(1.40 g, 2.80 mmol) in tetrahydrofuran (10 20 mL), at ambient temperature,
was added lithium bis(trimethylsilyl)amide (6.20 mL, 1 M in
tetrahydrofuran, 6.20 mmol). After stirring at ambient temperature for 1
hour, dimethyl carbonate (0.283 mL, 3.36 mmol) was added. The resulting 25
mixture was stirred at ambient temperature for 3 hours and then additional
lithium bis(trimethylsilyl)amide (3.10 mL, 1 M in tetrahydrofuran, 3.10
mmol) was added. After 2 hours at ambient temperature additional dimethyl
carbonate 30 (0.140 mL, 1.66 mmol) was added. After stirring at ambient
temperature overnight (about 18 hours), the reaction was quenched by the
addition of saturated NH4C1. The reaction was diluted with HZO and   3 0 J
U L 2003 WO 00/462Z1 PCT/US00/030G1 -489extracted with ethyl acetate. The
combined organic layers were washed with 5% KHSO4, saturated NaCl and dried
over Na2S04. The resulting solids were triturated with methanol to give the
sulfonamide S ester as a tan solid (1.29 g, 83%). Part H: To a solution of
the sulfonamide ester of part G (1.29 g, 2.31 mmol) in tetrahydrofuran (20
mL) and 10% Pd/C (0.300 g) was bubbled H~. After bubbling Hz through the
reaction for 17 hours, the 10 mixture was purged with NZ and filtered
through a pad of Celite, washing with tetrahydrofuran. The filtrate was
concentrated in vacuo to give the amine as a dark brown sticky solid (0.950
g, 97%). Part I: To a solution of the amine of Part H 15 (0.940 g, 2.22
mmol) in N,N-dimethylformamide (7.0 mL) was added KZC03 (0.614 g, 4.44
mmol) and 2bromoethyl methyl ether (0.313 mL, 3.33 mmol). The resulting
mixture was stirred at ambient temperature for 3 days. The reaction mixture
was concentrated in 20 vacuo and the residue was dissolved in ethyl acetate
and filtered through a pad of Celite. Chromatography (on silica, ethyl
acetate/hexanes) provided the alkylated amine as an off-white solid (0.595
g, 56%) . 25 Part J: To a solution of the alkylated amine of part I (0.595
g, 1.24 mmol) in tetrahydrofuran (8.0 mL) was added potassium
trimethylsilanolate (0.318 g, 2.48 mmol). After stirring at ambient
temperature for 17 hours the tetrahydrofuran was removed by 30 blowing NZ
over the reaction mixture. The residue was dissolved in H20 and the aqueous
reaction mixture was neutralized (pH = 7) with 1 N HC1. The precipitate   3
0 J U l 2003 



WO 00I46221 -490 PGT/US00103061 was collected by filtration to provide the
acid as an off-white solid (0.47S g, 82%). Part K: To a solution of the
acid part J (0.47S g, 1.02 mmol) in N,N-dimethylformamide (5.0 mL) was 5
added 1-hydroxybenzotriazole (0.165 g, 1.22 mmol), Nmethylmorpholine (0.334
mL, 3.06 mmol), O(tetrahydropuranyl) hydroxylamine (0.359 g, 3.06 mmol) and
1-3-[(dimethylamino)propyl]-3ethylcarbodiimide hydrochloride (0.274 g, 1.43
mmol). 10 The resulting reaction mixture was stirred at ambient temperature
for 17.S hours and then heated to sixty degrees Celsius for 6 hours. To the
reaction mixture was added triethylamine (0.427 mL, 3.06 mmol) and the
resulting mixture was heated to sixty degrees Celsius 15 for 21 hours.
After cooling to ambient temperature, the reaction mixture was concentrated
in vacuo. The residue was suspended in HxO, acidified (pH = 1) with 1 N HC1
and then concentrated in vacuo. To a solution of the resulting solids in
N,N 20 dimethylformamide (5.0 mL) were added 1hydroxybenzotriazole (0.119
g, 0.881 mmol) and 1-3[(dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride (0.197 g, 1.03 mmol). After stirring at ambient temperature
for 1 hour, N-methylmorpholine 25 (0.400 mL, 3.67 mmol),
O-(tetrahydropuranyl) hydroxylamine (0.258 g, 2.20 mmol) were added. After
stirring at ambient temperature for 2 days the reaction mixture was diluted
with H20, then neutralized (pH = 7) and extracted with ethyl 30 acetate.
The combined organic layers were washed with saturated NaHC03) saturated
NaCl and dried over Na2S04. The crude protected hydroxamate was treated
with a solution of 4 N HCl in dioxane (1.8 mL) and   . wo oo~a622 r -491 3
0 J U L 2003 PCT/US00/03061 methanol (0.309 mL). After stirring at ambient
temperature for 1.5 hours, diethyl ether was added and the precipitate was
collected by filtration. The solids were washed with acetonitrile to give
the 5 title compound as a tan solid (0.188 g, 49%). MS MH+ calculated for
CZ3H39OSN451: 483, found 483. Example 38: Preparation of
4-[[4-(4-butoxyphenyl)-1 piperazinyl]sulfonyl]-N-hydroxy-1-(210
methoxyethyl)-4-piperidinecarboxamide, dihydrochloride O O O HO.N H ~ ~N w
2HC1 I ~ O O CH3 CH3 Part A: To a solution of n-butyloxybromobenzene (5.00
g, 21.82 mmol) in toluene (50 mL) was added 15 tert-butyl piperazine (4.88
g, 26.18 mmol) and sodium tert-butoxide (2.94 g, 30.55 mmol). After
stirring at ambient temperature for several minutes, BINAP (0.408 g, 0.655
mmol) and tris(dibenzyldeneacetone)dipallidium (0) (0.200 g, 0.218 mmol)
were added. 



20 The resulting mixture was heated to eighty degrees Celsius for 21 hours.
After cooling to ambient temperature) the reaction mixture was filtered
through a pad of Celite, washing with diethyl ether and dichloromethane.
Chromatography (on silica, 25 ethyl acetate/hexanes) provided the
phenyl-piperazine as a tan solid (S.56 g, 76%).   WO 00146221 -492 3 0 JUl
2QO,i PCT/US00/03061 Part B: The phenyl-piperazine of part A (5.56 g, 16.62
mmol) was treated with a solution of 4 N HC1 in dioxane (42 mL). The
resulting mixture was stirred at ambient temperature for 1.5 hours and then
5 concentrated in vacuo. The resulting solids were washed with diethyl
ether to provide the amine hydrochloride as an off-white solid (4.60 g,
>100%). Part C: To a solution of the amine hydrochloride of part B (2.24 g,
8.26 mmol) and 10 triethylamine (2.41 mL, 17.31 mmol) in dichloromethane,
cooled to zero degreees~Celsius, was slowly added a solution of the
sulfonyl chloride of part C of Example 37 (2.50 g, 7.87 mmol) in
dichloromethane (20 mL). Once the addition was 15 complete, the cooling
bath was removed. After stirring at ambient temperature for 4 hours,
additional triethylamine (1.25 mL) 8.97 mmol) was added. ~'he resulting
mixture was stirred at ambient temperature for 2.5 hours and then
concentrated in 20 vacuo. The residue was partitioned between 5% KHSO4
solution and ethyl acetate. The organic layer was washed with saturated
NaCl and dried over NaZSO,. Chromatography (on silica) ethyl
acetate/hexanes) provided the sulfonamide as an off-white solid (3.21 25 g,
75%) . Part D: To a solution of the sulfonamide (3.18 g, 6.17 mmol) in
tetrahydrofuran (30 mL), cooled to zero degrees Celsius, was added lithium
bis(trimethylsilyl)amide (13.6 mL, 1 M in 30 tetrahydrofuran) 13.6 mmol).
Once the addition was complete, the cooling bath was removed and replaced
after 1 hour. To the resulting mixture was added dimethyl carbonate (0.624
mL, 7.40 mmol). Once the   WO 0014622l -493 3 0 J U l 2003 PGT/LJS00/0306 t
addition was complete the cooling bath was removed. . After stirring at
ambient temperature overnight (about 18 hours), additional dimethyl
carbonate (0.260 mL) 3.09 mmol) was added. After stirring at 5 ambient
temperature for 2 hours, additional lithium bis(trimethylsilyl)amide (3.09
mL, 1 M in tetrahydrofuran, 3.09 mmol) was added. After stirring at ambient
temperature for 2 hours, the reaction mixture was cooled to zero degrees
Celsius, 10 and quenched by the addition of saturated NH4C1. The
tetrahydrofuran was concentrated in vacuo and the aqueous reaction mixture
was diluted with Hz0 and extracted with diethyl ether. The combined organic



' layers were washed with 5% KHSO9, saturated NaCl and 15 dried over
NazSOq. Chromatography (on silica, ethyl acetate/hexanes) provided the
sulfonamide ester as a pale yellow gum (1.76 g, 50%). Part E: To a
suspension of the sulfonamide ester of'part D (1.76 g, 3.07 mmol) and 10%
Pd/C 20 (0.307 g) in tetrahydrofuran (25 mL) was bubbled Hz. After bubbling
HZ through the reaction mixture for 23 hours the mixture was purged with NZ
and filtered through a pad of Celite, washing with methanol. The filtrate
was concentrated in vacuo to give the amine 25 as a pale yellow gum (1.19
g, 88%). Part F: To a solution of the amine of part E (1.19 g, 2.71 mmol)
in N,N-dimethylformamide (20 mL) were added KzC03 (0.749 g, 5.42 mmol) and
2-bromoethyl methyl ether (0.382 mmol, 4.07 mmol). The resulting 30 mixture
was stirred at ambient temperature for 21 hours. The reaction mixture was
concentrated in vacuo and the residue was dissolved in ethyl acetate and
filtered through a pad of Celite.   WO 00I46221 -494 3 0 ~ ~, ~ ~n~3
PCT/US00/03061 Chromatography (on silica, ethyl acetate with 5%
methanol/hexanes) provided the alkylated amine as a tan solid (0.770 g,
57%). Part G: To a solution of the alkylated amine of 5 part F (0.770 g,
1.55 mmol) in tetrahydrofuran (5.0 mL) was added potassium
trimethylsilanolate (0.398 g, 3.10 mmol). After stirring at ambient
temperature for 3 hours additional tetrahydrofuran (5.0 mL) was added. The
resulting reaction mixture was stirred at 10 ambient temperature for 24
hours and then the tetrahydrofuran was removed by blowing Nz over the
reaction mixture. To the residue was added acetonitrile (20 mL) and 1 N HC1
(5 mL). The resulting mixture was stirred at ambient temperature 15 for
several minutes and then concentrated in vacuo to provide the crude acid as
a tan solid (0.806 g, >100%) . Part H: To a suspension of the crude acid of
part G (0.806 g, -.1.55 mmol) in N,N-dimethylformamide 20 (7.0 mL) were
added 1-hydroxybenzotriazole (0.251 g, 1.86 mmol) and
1-3-[(dimethylamino)propyl]-3ethylcarbodiimide hydrochloride (0.416 g, 2.17
mmol). After stirring at ambient temperature for 1.5 hours,
N-methylmorpholine (0.847 mL, 7.75 mrnol) and O 25 (tetrahydropuranyl)
hydroxylamine (0.54S g, 4.65mmo1) were added. After stirring at ambient
temperature overnight (about 18 hours) the reaction mixture was diluted
with HZO and extracted with ethyl acetate. The combined organic layers were
washed with 30 saturated NaHC03, saturated NaCl and dried over Na2S04.
Chromatography (on silica, ethyl acetate with 5% methanol/hexanes) provided
the protected hydroxamate as a yellow sticky oil (0.687 g, 76%).   3 0 J U
L 2003 WO 00/46221 PCT/US00/03061 -495 Part I: The protected hydroxamate of
part H (0.687 g, 1.18 mrnol) was treated with a solution of 4 



N HCl in dioxane (2.95 mL) and methanol (0.500 mL). The resulting mixture
was stirred at ambient 5 temperature for 1.5 hours and then diethyl ether
was added. The precipitate was collected by filtration, washing with
diethyl ether, to give the title compound as an off-white solid (0.530 g,
79%). MS MH+ calculated for Cz3H39N4O6S1: 499, found 499. 10 Example 39:
Preparation of
N-hydroxy-4-[[1'-(2methoxyphenyl)[4,4'-bipiperidin]-1yl)sulfonyl] -1-
(phenyl methyl) -4 piperidineca~boxami~ce. dihydrochloride 0 0 Ho 1st o ~N
~N H H~C~O N HCI N HCI 15 Part 1: Preparation of eoc~ N H3C ~ 1  N To
N-(t-butoxycarbonyl)-4,4'-bipiperidine 20 (prepared as described in
W094/14776; preparation 22; (3.5g, 30 mmol) and sodium t-butoxxide
(Aldrich, 1.8 mL) 110 mmol), 2-bromoanisole(Aldrich; 2 g, mmol), BINAP
(Aldrich; 150 mg), palladium chloride(Aldrich,   3 0 J ll l 2D03 WO
00I46221 



-496 PCT/US00/03061 50 mg) were slurried in toluene ( 22 mL) and heated to
80C. After the disappearance of the starting material, the solvent
wasremoved and the residue was taken up in ethyl acetate (100 mL) and Hz0
(30 mL). 5 Once separated, the organic layer was washed with 50 KHS04
(3x-50 mL) and brine (lx- 50 mL). The organic layer was then dried over
Na2S0q, filtered, and concentrated to afford the N-aryl Boc bipiperidine as
an oil (6.5 g). 1H NMR and mass spectroscopy showed 10 the desired
compound. Part 2: Preparation of HCI HN HOC ~ 0 N i, To a solution of the
product (6 g) of Part 1 in 1,4-diox~ne (10 mL) was added 4 N HC1 in dioxane
(50 15 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 filtered. The
solid was washed with diethyl ether 20 (2x-50 mL) and dried in vacuo to
afford the N-aryl bipiperidine as a white solid (6 g). 1H NMR and mass
spectroscopy showed the desired compound as the HC1 salt. Part 3:
Preparation of   3 0 J U L 2003 WO 00I46221 -497 0 1~/0 H C~S\N~ H~C~ 0 N
PCT/US00/03061 



The HC1 salt of Part 2 (Sg, 14 mmol) and 5 10 15 20 triethylamine (Aldrich,
4.4 mL, 42 mmol) were slurried in CHzClz (50 mL) and cooled to zeroC. A
solution of methane sulfonyl chloride (Aldrich, 2 g, 50 mmol ) in CH2C12 (
20 mL) was slowly added, maintaining the temperature below 10C. After the
addition, the ice 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 organic layer was
washed with 5% KHSO4 (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 N-aryl
methylsulfonamide bipiperidine as an off-white solid (4 g). 1H NMR and mass
spectroscopy showed the desired compound. Part 4: Preparation of 0 0l H C
~~S / ~O' ~ ~ N H~C~ 0 N Oven-dried glassware was charged with the compound
from Part 3 (3.5 g, 10 mmol) and   3 0 J U l 2003 WO 00/46Z21
PCT/US00/03061 



-498 tetrahydrofuran (20 mL,) and cooled to -75C. Lithium
bis(trimethylsilyl)amide (Aldrich) 1.0 M in tetrahydrofuran, 30 mL) 33
mmol) was slowly added, keeping temperature less than -60C. The reaction
was 5 stirred fox 30 minutes after the addition, and was then charged with
a solution of methyl chloroformate (Aldrich, 1.1 mmol, 11 mmol) in
tetrahydrofuran (1 mL) again keeping the temperature at less than -60C.
After stirring for 1 hour at -75C, the reaction was 10 quenched with
saturated NHaCl, keeping temperature less than -20C. The aqueous portion
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 NH4C1 (2x-100 mL) 15 and brine (1x-100mL), then dried over Na2S04
and concentrated to afford the N-aryl bipiperidine methylene as a tan
oil(4.0 g, 90% crude yield). 1H NMR and mass spectroscopy indicated desired
compound. Part 5: Preparation of 20 0 0 11j H,c~ s~ O N 0 N N To a solution
of compound from Part 4 (3 g, 11 mmol) and bis-(2-chloroethyl)benzyl amine
( 2.7 mL, 15.1 mmol) in dimethylformamide (30 mL) was added 18Crown-6
(Aldrich) 500 mg, cat.), followed by 25 potassium carbonate (Aldrich, 5 g,
27.4 mmol). The mixture was heated at 60C for 16 hours. The product was
isolated by pouring into water(200 mL) and extraction with ethyl acetate
(3x- 300 mL). Organics   3 o J a L 2003 WO 00/46221 -499 PCT/LJS00/03061
were washed with brine (2x- 200 mL), dried over NaZS04, and concentrated to
afford the amino ester an oil (3g) that solidified on standing. 'H NMR and
mass spectroscopy showed the desired compound. 5 Part 6: Preparation of 0 0
ls~o HO ~N 



H 0 N N To a solution of the compound from Part 5 (2 g, 7 mmol) in
tetrahydrofuran (20 mL) was added potassium trimethylsilonate (Aldrich, 2.
g, 18 mmol). 10 The reaction stirred overnight (about 18 hours) at room
temperazture, at which time LC showed less than 3% starting material
remained. Work up comprised removing the tetrahydrofuran and taking the
residue up in HZO ~ ( 100 mL) . The solution was washed with 15
diethylether (50 mL). The aqueous was then cooled to zeroC and 10% HClaq
was slowly added until pH = 3. The acidic mixture was then extracted with
ethyl acetate (3x-150 mL). The organics were washed with brine (1x- 100
mL), dried over Na~S04, and 20 concentrated to afford a wet solid. The
solid was dried in vacuo with phosphorous pentoxide yielding the amino acid
as an orange solid (2.4 g, 72% yield). 1H NMR and mass spectroscopy showed
the desired compound. 25 Part 7: Preparation of   3 0 J U L 2003 wo
oolasz2l -500 PCT/US00l03061 0 0 Ho `s~ ~N ~N H H~C~ O N HC. w H To a
solution of the acid product in Part 6 (3 g, 5.2 mmol) in dimethylacetamide
(20 mL) was added N-methylmorpholine (Aldrich, 3.0 mL, 15 mmol) 5 followed
by by N-hydroxybenzotriazole hydrate (Aldrich,l.0 g, 5 mmol),
0-(tetrahydro-2H-pyran-2-yl) hydroxylamine (1.1 g, 7.5 mmol) and
1-(3dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (Sigma, 1.5 g,
9.4 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 layer was then 15 dried
over Na2S04 and concentrated to afford a viscous oil. 1H NMR and mass
spectroscopy showed the desired compound. The viscous crude oil (3.0 g, 6.2
mmol) was dissolved in acetonitrile (10 mL) and stirred with 20 10% HClaQ
(15 mL) for 2 hours, after which LC showed no more starting material. The
acetonitrile was removed with NZ stream over the surface of the solution
affording a solid that was collected, washed with Hz0 (lx-20 mL), and dried
in vacuo to afford the 25 product as a tan solid (950 mg, 60% yield). 1H
NMR showed the desired compound. Mass spectroscopy Showed: C3oH42N405S
-2HC1; M+Hgound = 570 (M'`Hcalc = 570) 
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