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Preparation of 4-[(4-(4-bronophenyl)-4fl uoro-1-piperidinyl] suI3f00Hi).Inﬁ]03

t et rahydr Q- xy-2H pyran-4 carboxanm de 5 | ~~~~~~~~ e. . N

Pr epar at | 3‘%%@%@6166* S H3C~ ~N F Br 10 To PCTRSTSOET

4, (4- Bronophenyl ) - 4- hydr oxypi peri di ne- Noggpyl sul f onam de (aldrich, 3g, 9
nmml ) dissolved in CHZC12 ( 75 nlL) and cooled to -78C was added DAST
(Aldrich, 1.99g 12 nmol). After the addition, the dry ice bath/reaction was

left to warmed _to ambignt 15 tenperature.. After the .di sappearance of the
starting mater Fﬁa,mpg%uggm R o c?rfi ge' f%onﬁﬁr%cg&é ahd t he
| ayers were separated. The Cfrlgwi-id}ll—@é_@’eﬂi&ﬁirq;]:]@lpﬁ/&[yﬁpdi um sul fat e. The
sol vent was renoved under reduced pressure to give the 20 nethyl sul f onam de

as a white solid (3 g). 1H NeRTENYdaesd dpeieBscdpyPEinet t he desired
conpound. Part 2: Preparati%ﬁoleﬂﬁgsom%zm -502 3 0 JU Z003

PGT/ US00/ 03061 0 O O "~c~ ~I5~"~ Br Oven-dried gl assware was charged
with the campound fromPart 1 (4.0 g, 1.2 mmol) and tetrahydrofuran (25
m.,) and cooled to -75C. Lithium5 bis(trinethylsilyl)an Al drich, 1.0 M
in tetrahydrofuran, 35 ni, 33 OQ/was sl owl y added, k%@/ﬂlﬂ%ﬂ/ﬂﬁ%ﬁm ture

| ess than -60C. The reactibgn \s d for 30 m nutes ition,
and was then charged with aNsolLugtN on%of methyl chl or of or mat ecdéh« Al dri ch,
1.3 mol, 1.3 mml) in tetrahydrof L agai n keeping the
tenperature at | ess than -60C \Af 1 hour at -75C, the
reacti on was quenched with satur@ted NH4CL, pil Nng tenperature at |ess
than -20C. The aqueous portion freezes into a @lid chunk of ice. After
warmng to 5C, the m xture was extracted with ethyl acetate (3x- 200 ni).
Organi cs were washed with saturated NH4CL (2x-100 nL) and |

m.), then dried ovePaka23Ga &nepasacdaiy atfed to afford thejmwm %mm
sul fonam de as 20 an anber oil (4.6 9o 90% crude vyi el d) 1 an Ss
spectroscopy indicated desired corrpour\q//o 6

S
HC™ N
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Br

10 To 4,(4-Bromophenyl) -4-hydroxypiperidine-N-
methylsulfonamide (aldrich, 3g, 9 mmol) dissolved in
CH,Cl, ( 75 mL) and cooled to -78°C was added DAST
(Aldrich, 1.9g 12 mmol). After the addition, the dry
ice bath/reaction was left to warmed to ambient

15 temperature. After the disappearance of the starting
material, aqueous ammonium chloride (100 mL) was
added and the layers were separated. The organic
layer was dried over sodium sulfate. The solvent was
removed under reduced pressure to give the

20 methylsulfonamide as a white solid (3 g). 'H NMR and
mass spectroscopy showed the desired compound.

Part 2: Preparation of



Part 3. Preparation of 0 0O \\ j] Hc~ s~ ONF O/ Br To a solution of
compound from Part 2 (3.5 g, 1 25 mvol) and di br ono- di et hyl étlh8H 2003
(Lancast er .4 3 0J 11 L 2003 W 00/46221 -503 PCT, 1
rmol ) in dY"r?g"t“ﬁ?ﬁ’%or mam de (28 nl) was added 18Crown-6 (A dﬁﬁg"g"ggﬁ%
cat.) followed by potassium carbonate (Aklsigpch, 5 g, 3.6 mvl). The m xture
was heated at 60C for 16 hours. The product was isolated 5 by pouring into
stirring 10% HCl aq (200 nL) and extracted with ethyl acetate (3x- 300 mi).
Organics were washed with brine (2x-,200,nL), dried over NazS04, and

concentrated to afford an oil. The cilystglPized to result in 4.8 grams of
the ester as 10 a tan solid. 1Hb S-SRect roscopy showed t he
desired conpound. Part 4: Preparation of 00 Is[oeHO ~ N O Bt To a sol ution
fromPart 3 (2 g, 0.4 nmol) in 15 tetrahydriqQf urs Q m.) was added

potassiumtrimethylsilonate (Aldrich, 2 g, 1. The reaction was

stirred overnight (about 1B hours) at roomtenperd LC showed | ess than
3% starting material renmained. Work up conprised rembvi g the 20

tetrahydrofuran and tkdgi#ie] resd siieatd wak HHh A vioh dhe sol ution was

washed with diethyl ether (50 nL). The aqueous was then cooled to zeroC and
10% HO aq was slcemppunididramt?arpH =(48.0 the rddwal weandi |l tered and

e Y SePAER I % 0 TR AL 8 S (L g
Preparation sf bi3% (O xhinétdhyZ2COE Y0 Ol dS20 drSzh, 1.0 M in
tetrahydrofuran, 35 mL, 33 mmol) was slowly added,
keeping temperature less than -60°C. The reaction was
stirred for 30 minutes after the addition, and was
then charged with a solution of methyl chloroformate
10 {Aldrich, 1.3 mmol, 1.3 mmol) in tetrahydrofuran (17
mL), again keeping the temperature at less than -60°C.
After stirring for 1 hour at -75°C, the reaction was
quenched with saturated NH,Cl, keeping temperature at
less thap -20°C. The aqueous portion freezes into a
15 solid chunk of ice. After warming to 5°C, the mixture
was extracted with ethyl acetate (3x- 200 mL).
Organics were washed with saturated NH,Cl (2x-100 mL)
and brine (1x-100 mL), then dried over Na,SO, and
concentrated to afford the methylene sulfonamide as
20 an amber oil (4.6 g, 90% crude yield). 'H NMR and mass
spectroscopy indicated desired compound.

Part 3: Preparation of
o 0
%/9

HyC
o N

~

Br
To a solution of compound from Part 2 (3.5 g, 1

25 mmol) and dibromo-diethylether (Lancaster, 3 g, 1.4



PCT/ US00/ 03061 0 0 Ho \ N~NHF OBr To a solution of thd&0abild0roduct in
Part 4 (1 g, 0.2 mmol) in dinethylacetam de (10 nL) was added

N- net hyl nor phol i (Aldrich, 2.0 n., 2 nmol), 5 foll owed by

N- hydr oxyb BW?ﬁgkole hydrate (Al drich,1.0 g, 0.7 mol), p&fusonnsost

O (tetrahydro-2H pyran-2 yl) hydroxylammp{l.1 g, 0.9 nmol), and

1- ( 3di net hyl am nopr opyl ) - 3-et hyl carbodi i m de hydrochloride (Sigma, 1.1 g,
0.6 mvl). The mixture 10 was stirred overni ght (about 18 hours) and was

t hen stripped Ofmnfcﬂll)\é nt d[%%}k{y%?ﬁ%‘%ﬁ\%%% t@lgerrln ngd‘;ans eafc@'éd acetate (250

m.) and washed w 0 satura pot-assium car bonat e
(I'x-150 L)) anddwvwme ((20-dk5Q&HYL)s.00Tle , 0rgani)c fuAd dueeh Lol i msk 45s Dyer
Na2S0, and concentrated to afford the protected _hydroxanate as a vi scous

oil. 1H NVR and r?r?@ct(_ 'sFofed 3t-ﬁe_“H\9_§-i>r-ed Wf%\@%i scous
crude oil from 3}%3%%? Foegoeyed; fnngaelont #hL| Eﬁ&lgg'gtlva%nqs%tl'artreﬁjn\é“th

10% HO ag (15 2 hours, after owed no nore star
material. The adst guurminee iwas rsenvedahowiliol 8z, st2eanmbyeantihe surface of

the solution affordin aqso_lid t hat. was col |l ected,_ washed with HZO (I x-20
nL), and dried i%ﬁfeff%@_ F LY SN ESHEEGct 3Es 295 R sAHTIRLETSS ny) .
1H NVR showed t g e S)dk £ JRNHL 3 MASS :SPOGLY %Egpydzsi@ﬁ"@%er ,

Cl ~HZZFNzOSSBr F M+Hf ound = 465 (MtHcal ¢ = 465) . anpl e 41: Preparation of
4- [ [4- [4- (3N&ESO.3 and concenoat sAD 09| affelxpnd - $950 PET/ USDE/ 03061

di met hyl phenoxy) phenaxyliLpicRericiay ksul! any Lt rhy digs Nedwdy oxy- 2H pyr
an 4-carboxam de
10 a tan solid. 'H NMR and mass spectroscopy showed the
desired compound.

Part 4: Preparation of

Br
To a solution from Part 3 (2 g, 0.4 mmol) in

15 tetrahydfofuran (20 mL) was added potassium
trimethylsilonate (Aldrich, 2 g, 1.5 mmol). The
reaction was stirred overnight (about 18 hours) at
room temperature. LC showed less than 3% starting
material remained. Work up comprised removing the

20 tetrahydrofuran and taking the residue up in H;O (100
mL) . The solution was washed with diethyl ether (50
mL) . The aqueous was then cooled to zero®°C and 10%
HClaq was slowly added until pH = 3. The product was
filtered and washed with water to result in the acid

25 as a white solid (1.5 g, 72% yield). 'H NMR and mass
spectroscopy showed the desired compound.

Part 5: Preparation of



00O0OHg~1s~/ o~cH OC CH Part 1: Preparation of I O CH To
a slurry of CszC03 (Aldrich, 40 g, 12 nmmol) and 3,5-dineth§ﬁf+ﬁa1iﬁ
(Aldrich, 5 g, 4 ) in 10 di nethyl formam de (60 nlL) at 25C er was
added 4-fl %BSHé%gngehyde (Aldrich, 5 g, 4 mol). The nixt u‘F‘é‘u’Qg%""’s”gg‘rred
and heated to 90C for 16 hours. After thisoglne, the solvent was renoved by
roto evaporation and taking the residue up in ethyl 15 acetate (150 nL) and
HzZO (100 nlL). The |l ayers were separated and the aqueous |ayer was extracted
with ethyl acetate (2x- 150 nlL). Thegorgani cs were washed with saturated
KZC03 (2x-100 mi), H20 (Ix-150 ni), fand RyPne (1x- 150 ni), then dried over
NazS04, filtered, 20 and concertrat toSafferd a crude oil. The oil was
purified on silica gel to give 8 éfo A deh de as a clear oil. 1H NWR
and mass spectroscopy was consistent{with the d&sired conpound. Part 2:
Preparati on of 30J Ul 2003 WO é Z1 - 00/03061 CHy HO O\
5 5

~ CH To a solution of aldehyde (8 g, t 1 in nmehtylene
chloride (100 nL) was added netachl or oper oxybenzoi c™ci ds{8 g, 52 mmol).

The 5 reaction m xturg, vasshid{od &t @ndi goiqtsrpehatung partl@ haurs.
After conplete reaction, the solid neta-chl orobenzoic acid was renoved by

filtration. The sol¥ehtmufl)t hien fdinethel sestavhdeedlontbl waducsdigst essure
to give an oil. Jhis .0i]l wa i ssol in 10 hanol (100 ) to which
i t hi um hydr oxi d% T2 41 T@e® %h’e’b"t {fﬁj% 1ﬁhho€$é,’?‘ﬁhe2r BIREToh was

conpl ete. The sofaENdwamoy ePuwechyyrd0F 06 yzSYAPaLal & Onytaagieve an oil,

whi ch was dissolved in ethyl acetate and washed with 10% aqueous
hydr ochl or oi ¢ acf%EdE%ﬁﬁw¥ﬂQxE' 0.7 mmol), O-(tetrahydro-2H-pyran-2-

yl) hydroxylamine (1.1 g, 0.9 mmol), and 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide
hydrochloride (Sigma, 1.1 g, 0.6 mmol). The mixture
10 was stirred overnight (about 18 hours) and was then
stripped of solvent. The residue was taken up in
ethyl acetate (250 mL) and washed with 5% NaHSO, (1lx-
150 mlL), saturated potassium carbonate (1x-150 mL),
and brine (1x-150 mL). The organic was then dried
15 over Na,SO; and concentrated to afford the protected
hydroxamate as a viscous oil. 'H NMR and mass
spectroscopy showed the desired compound.
The viscous crude o0il from above was dissolved
in acetonitrile (10 mL) and stirred with 10% HCl,q (15
20 mL) for 2 hours, after which LC showed no more
starting material. The acetonitrile was removed with
a N, stream over the surface of the solution affording
a solid that was collected, washed with H;0 (1x-20
mL), and dried in vacuo to afford the product as a
25 tan solid (755 mg). 'H NMR showed the desired
compound. Mass spectroscopy showed: C;4H32FN;0sSBrF

M+Hfound = 465 (M+Hcalc = 465) .

Example 41: Preparation of 4-[(4-[4-(3,5-



15 and dried over sodiumsulfate to result in 5.5 grans of thgﬂph@qﬁﬁ as an

oil. 1H NMR and nass spectroscopy were consistent with the desire
conpound. Part 3: Preparation of 80C O CH3 \N O CH 20 Sodi um hydri de
(Al drich, WQUU48BImp|l) was added to a sol ution of PCT/US00/03061

4- (et hyl sul f onyl) hydr oxy- 7. pi peri di necarpoxylic acid, 1,1-dinethylethyl
ester of Exanple 14, B (10 g, 25 mml) and the phenol frompart 2 (5.5 g,
50 nmol ) dissolved in 25 di nethyl formam de (60 nL) at 25C and under N~. The
m xture was stirred and heated to 80C for 16 hours. After this tine, the
sol vent was renoved by rot o SIMAONYGPRAERSYY) PNy ] 7 - PP nyl] -

PCT/ US00/ 03061 evapor ati on, Jfgld I _&h j } 1 hyl
acetate (150 nmL) and H-O0 (15%8§f?&§q%%§r%§§§$% aéﬁgQ§§§g€3%§?%ﬁ%?the
aqueous was extracted via etdrarboxatide( 2x- 150 nl). The organics were
washed 5 with saturated K2C03 (2x-100 nmL), HzO (I x-150 nL), and brine (I x-
1S0 m.), then dried over NazS04, filtered, and concentrated to afford a
crude oil. The oil was purified om sidica gel to give 10g of the N boc
was consi st ent

piperidine as a clear oil. 1HNWR Jandi#ass 10 spectrgscog
with the desired conpound. Part "y epaf aty on 6 9 HN O CH To a
solution of the product (10 g) of [Part i nl15 [ di o >

DE

(10 nL) was
added 4 N HCl1 in dioxane (50 nL, 2 e mxture

as stirred at room
tenperaturesuntil starting material was gone by LC (about#1 hour). The
solvents were then reymved andeblReatesndee was slurried in diethyl ether
and 20 filtered. The solid was washed with diethyl ether (2x-50 nL) and
dried in vacuo to afford a white solid (3g). 1HMVR and nass spectroscopy
showed t he desired conpound a Ehe HCl salt. Part 5: Preparation of 0 0 ~s~
/ 0o ~cH HC\0 2 5 cH, The HZ Part 47(8g, 10 mmol) and
triethylamne (Al drich, 3 nL, 15 re g ed 30J E | 2003 W
00/ 46221

(8) CHs;
To a slurry of Cs,;C0; (Aldrich, 40 g, 12 mmol)

and 3,5-dimethyl phenol (Aldrich, 5 g, 4 mmol) in

10 dimethylformamide (60 mL) at 25°C under N; was added
4-fluorobenzaldehyde (Aldrich, 5 g, 4 mmol). The
mixture was stirred and heated to 90°C for 16 hours.
After this time, the solvent was removed by roto-
evaporation and taking the residue up in ethyl

15 acetate (150 mL) and H,O (100 mL). The layers were
separated and the agueous layer was extracted with
ethyl acetate (2x- 150 mL). The organics were washed
with saturated K,CO; (2x-100 mL), H,O (1x-150 mL), and
brine (1x- 150 mL), then dried over Na,S0O,, filtered,

20 and concentrated to afford a crude oil. The oil was
purified on silica gel to give 8 g of the aldehyde as
a clear oil. 'H NMR and mass spectroscopy was
consistent with the desired compound.

Part 2: Preparation of



PCT/ LI SO0/ 03061 -508 in CHzA 2 (50 nL) and cooled to zeroC. ;A @I H[h‘i_on of

nmet hane sul fonyl chloride (Aldrich, 1.3 g, 13 mmol) in CHZC&J? (? ) was
sl owl y added Lntaining the tenperature bel ow 10C. After t i £ion,

the ice 5 %‘?ﬂ%ﬂ renoved and the reaction stirred 1 hour aQ&fﬁg‘&é"}‘#Pﬁd to
anbi ent tenperature. After the di sappear-&@tege of the starting material, the
sol vent was renoved and the residue was taken up in ethyl acetate (100 nli)
and HzO (30 nL) . Once separated, the 10 organic | ayer was washed with 5%

KHS04 (3x-50 nlL) and brine (Ix- 50 nL). The @4ganic | ayer was then dried
over Na2S04, filtered, and concentrated to afford an oily solid that was

recrystallized fromdiethyl et A afyf or di p§ e net hyl sul fonam de as an
off 15 white solid (1.2 g). 1H N @| rrasctroscopy showed t he desired
conpound. Part 6: Preparation of O~NQAON]ATE S[,,0 CH a O CHI Oven-dri ed
gl assware was charged with the 20 conpound fromPart 5 (1.2 g, 3.2 mmol)
and tetrahydrofuran Fe52neplushancedl agdebydescs gt Hurfimel) from

bi s(trinethyl si am i ;0 tetra r 6_nmol )
was sl owy addeéf,ﬂ”%eg]p?ﬁg&%g%%rgggu%ggf)ggégt ﬁgtrqo- gﬁ% eaé;l%%ég? %t%s 25
stirred for 30 chIwtepeabkebehheiaddtidons gndseasmidien. cheged with a
solution of nethyl chloroformate (Al drich, 350ng, 3.5 mol) in

t et r ahydr of &r ant§aChEPRafarkRuKkBepPRAgSERETEENBEr AMRIETH 1 UERETHAH S 60C.
After stirring for 1shauliyal -Z3Cert BEnpeaEL! QR WAS R0 quenched yith
saturated NH4Cl, keeping tenperature at 30 .~I1l 2003 WO 00146221 -509
rcT/ vsoo/ 03061 meszx-chaaropeczoThneagddewas phacwed dne fntwratiswti d chunk

of ice. After i C.ct i Xtr i t cetate
(3x 200y Gt e cora e at S PREE A Br b R e S ¥ e
brine 5 (I x-100prdgsutbenodgied ameoviNaZSDhiandidoneantdiadssl tad afd ord t he
net hyl ene sul fonarp'llde s a_tan ?il (2,0 % 90% cr ude C%/i eld). 1H NWMR and
mass spect FdscdffFRHPLaf 880 aBE] r 58 ¥BHBBURATDERT by rﬁ’aﬁiﬁ atid of 000
H C 1S/ O CH 7 y43\dhdédT ~arterOslfolbls, Tena $@laMdith Qfasormpindt & rom
Part 6 (2 g, 11 mmol) and di brono-di et hyfet her (Lancaster, 1.8 nL) 15.1
m"r:)lg :‘nl f” rre:jh’mﬁ @Qhﬁﬁﬁé ‘(,?8 neyovag hﬁdidt@jsw @i\g&pgz(aﬂummcm @?@Th
cat. ol | owe assi.t a .drich, 3. : : e
m xt ure was hea%d‘pg%' 6 %H%réié Eggrggw?éekgr 8%2‘&1 W?acseq?e}s%% Ef%’ecélmll;y pouri ng
the reaction nmwdshediwiohsl0#raggedls highaqgch20Goid ,adiod ) oswghipted
extraction gith e hgl.a etate %3% 300 ﬂ;% Organi cs were 29 shed with
brine (2x- 2200 Y STHrFedV ot eroRAY80d YL EAE cShc &fiTHied ] o at fHrA™S he
ester as an oilof Tige OpheBs &EYshabkized 'y nevik dhaliha st ReJe dtdc®cophH NVR

and mass spectroscopy showed the desired conpound. Part 8: Preparation of O
00 were consistent with the desired compound.

Part 3: Preparation of

Boc\ o CHy
hO\ Q/
0
CHy

20 Sodium hydride (Aldrich, 2 g, 50 mmol) was added
to a solution of 4-(methylsulfonyl)hydroxy-1-
piperidinecarboxylic acid, 1,l-dimethylethyl ester of
Example 14, B (10 g, 25 mmol) and the phenol from
part 2 (5.5 g, 50 mmol) dissolved in

25 dimethylformamide (60 mL) at 25°C and under N;. The
mixture was stirred and heated to 80°C for 16 hours.

After this time, the solvent was removed by roto-



1s/ ocH HO~-N~1 1 ~\\O \ / 02 5cH To a solution fromPart 7 (2 g,
7 mol) in tetrahydrofuran (20 nlL) was added potassi ugy jyB 003J111. 1003 WO
00/ 462Z1 PCT/ USQ0/ 0306 | -510 trimethylsilonate (Al drich, ﬁf'—f %8 nyol ) .
The react MNOY¥#0225¢ i rred overnight |about 18 hours) at roo &ﬁf) PP¥Lre. LC
showed | ess than 3% starting material regghned. Work up conpri sed
renrnoving the 5 tetrahydrofuran and taking the residue up in HzO (100 niL).
The sol ution was washed with diethyl ether (50 nL). The aqueous |ayer was

then cooled to zeroC and 10% a s sl.agw ded until pH = 3. The
aci di ¢ ni xt ur e PR Bkt rffgtqé’dg\%ye%lﬁg&é er?%&cﬁ"iesd'lpiouht) . The
organi cs were vashed adddady | e d Ings) HHH mLp, (dnicechigver TN S4re rand

concentrated to afford a wet solid. The solid was dried in_vacuo with
phosphor ous pert&rs& deBArE tEchqnche hecia@iuer Hh Wranget 535 ed (vigy, 92%

yield). 1H NWR ctrusc sho t I Part
9: Preparation egt;}ﬂ'oln%%%t%% \@il %@C/g iﬁ't%l—!l I\fﬁge é}fg%?%é g\g?ﬁ%:wg%&g dt he
aci d producs i wiRaf tsat uratged &,20mbey- 160 dnbet hgb@cetanm e 10, ndndwas

added 20 N-neth I,m)rp&oline (Alogric , 2.0 n) 18.6 nmol), followed by
N- hydr oxybenz ot E%l &4y drdt &10a Fieh 458y, 0ve s YeaiGr, filtered,

O (tetrahydro- ZhPYdcHreti Ja dbliE GFERE d lexdude §i#. MPhY) o ANGyas
1- (3di met hyl ami nopropyl ) - 3-et hyl carbodi i m de 25 hydrochloride (Sigm, 1.8

g, 9.4 nrnol). prhalftied wre ssitliirasegadvdarniagite (Amuet 18hédNirsys and was t hen
stripped of solvent.. . the residu s t.aken up.in ethyl acetate (250 nL) and
washed with 5% Zi’l(“fxf?o arrLC)%,e sratoul?ldte BI(I\)'ﬂtRaSaS}J]u)rgqacs%r bonate (I x-150
m.), WO 06/ 46355k and dapynevad »eckl stdent Sdilt i+ thd &ksiz2&®3 PCT/ USO0/ 03061
The organic |ayer was then

compound.

Part 4: Preparation of

o CH,
) HO\ /ijr
[e]
A

CH

To a solution of the product (10 g) of Part 3 in

15 1,4-dioxane (10 mL) was added 4 N HCl in dioxane (50
mL, 200 ﬁmol). The mixture was stirred at room
temperature until starting material was gone by LC
(about 1 hour). The solvents were then removed and
the residue was slurried in diethyl ether and

20 filtered. The solid was washed with diethyl ether
(2x-50 mL) and dried in vacuo to afford a white solid
(3g). M NMR and mass spectroscopy showed the desired
compound as the HCl salt.

Part 5: Preparation of

//O
~

welenes

25 CHy
The HCl salt of Part 4 (3g, 10 mmol) and

\ o

triethylamine (Aldrich, 3 mL, 15 mmol) were slurried



dried over NazS04 and concentrated to afford a viscous oil ..E’L@Jmﬂ nd MS
showed the desired conpound. The viscous crude oil (3.0 g, 6 ? was 5
di ssol ved, 'ﬁﬁgionltrlle (10 nmL) and stirred with 10%)HCIE for 2
hour s, after Ich, LC showed no nore starting materi al e ace?onl rile
was renmoved with a NZ stream over the sii08ce of the solution affording a
solid that was collected, washed 10 with HzO (Ix-20 nL), and dried in vacuo
to afford the product as a tan solid (230 ng, 64%yield). 1H NVMR showed the

desi red conpouRd. ciBSS, SPRC NS GARY MR 't £L2aHAC3N2@-S Vi i = 504
(MtH-al ¢ = 504) . 15 Exanple 42: Preparation of 1-cyclopropyl-N hydroxy4- [
[4- [4- (triflnerbaeehgb)fRandxyghloride (Aldrich, 1.3 g, 13 mmol)

1O 1o CrA N TR FRELAs (R T0 Y e p Rt o 0 0 RS TSN
g~ ar r'e ‘o ~
CFA O N H To atsmpbaagureldeiol) med:utlnflt@f fRehybditpbanytret Avle) -4- [
[4- [4- (trifluoromethyl)phenoxy] 5

2
pi peri di nyl§ subﬁéﬁyWPS4ISF“9é'|eﬂd|aﬁé‘cz§Pl§o%?P§f¢éO@f stipwpegh|4édPr &2 "~ 3 0
J~1h~003 PCT/ Ug 089%%@5 Eéagg%?g%% £ %Egrth?% g)%j%gﬁ.qqunlunlfornate (15
n al'yst).

g) was added 10%d on carbo ussa pe cat The bl ack
m xture was retiiexpgehorande- 4% mhmu@eartéhgemacemnbetetﬁ&a&@hmenﬁhe

m xture was 5 cooled and filtered thrqugh a Celi pad.. The sql vent was
renoved under WéﬁuE@EOHF€s§GPet$6 gﬁﬁé%Pﬁewﬁlpéﬁ MEHEhRt G er as an

oi | that solidiEiedten (3bandiLhgaqd? ngd- (3461 MYR. an@n@E5§e§E§§Eéechl%é were
consistent with the desired structure. 10 Part 2: Preparation of O 0
10 organic layer was washed with 5% KHSO, (3x-50 mL) and
brine (1x- 50 mL). The organic layer was then dried
over Na,S0,, filtered, and concentrated to afford an
oily solid that was recrystallized from diethyl
ether, affording the methylsulfonamide as an off-
15 white solid (1.2 g). 'H NMR and mass spectroscopy

showed the desired compound.

Part é: Preparation of

0 o}

HiC S 0 CH,
- \O\ /©/
(o]

CH,
Oven-dried glassware was charged with the

20 compound from Part 5 (1.2 g, 3.2 mmol) and
tetrahydrofuran (25 mL), and cooled to -75°C. Lithium
bis(trimethylsilyl)amide (Aldrich, 1.0 M in
tetrahydrofuran, 9 mL, 6 mmol) was slowly added,
keeping temperature less than -60°C. The reaction was

25 stirred for 30 minutes after the addition, and was
then charged with a solution of methyl chloroformate
(Aldrich, 350mg, 3.5 mmol) in tetrahydrofuran (1 mL)
again keeping the temperature at less than -60°C.
After stirring for 1 hour at -75°C, the reaction was

30 quenched with saturated NH,Cl, keeping temperature at



HOC 1S/ CFA ~O ~N NJ H To a solution of conpound from Par3( JU(( 200§, 1 rmmol)
in methanol (35 nL) were added [ (lethoxycycl opropyl)oxy]-trimnethylsilane
(Aldrich, 7 4 mmol ), ~ acetic acid (6 g, 10 mmol ), so
cyanoboroﬁyagwaé§t1.8 g, 3 mmol) and nol ecul ar si eves (2.5qgu.h?ﬁgupéaction
m xture was stirred and heated for 8 hous9s-The progress of the reaction
was nonitored by RPHPLC. Work up conprised filtering the 20 reaction

m xture through a pad of Celite, concentrating the methanol and
partitioning the.gestquf begween i HfldRld Bra ANt &yl idestat go{ 200 ).
The organics were washed with brine (IX%- 100 nL), dried over NazS09, and
concentrated tochéfibrdfthee25 afftey werhimhg ese e5°Gs thesamxsetreédwgs g). 1H

NVMR and mass spectroscopy re consi stent w th esjired structure. Part
3: Preparation of-F2VD 0Y§§523t@%i3a?%g%t%FE2fi Egﬂom ;To t96f\45%n from
Part 2 (3 g, 5 ¢Orériachdyl GitensheutMedi g, cll. &:8.1d® moplandTheidel J !l
L 2003 PCT/US00/0306 | 5 mml) in _tetrahydrofuran (20 n) was added

pot assi um r Sact { b%-hAS ®bhpl ehen o3&k ad ghiYe ¥ abafCql ko GOSICaRtt Fawa
tenperature. A pjt S surfac f t.he solution
to concentrate ?hegﬁgg ﬁr%ﬁg?ﬂ%ﬁﬁaégégmgﬁgyg%%%ggfZggng)EF%IF%Wed§5§y
aqueous 10% HClgunpdok pHugde7yidhé) zWH tNMA emdvasadd | épsedroasbpd with wat er
(10 mL) and dried_in vacug with _over phosphorous pentoxide yielding a solid
(3 g). 1H NVR ahB9HEaEeSpdeet 8L opy™AerB9consi stent with the desired
structure. PartpdrcPhepapathQPa@iohS£0 0 0 0 0 o~ \s~cv, " ~~~1i N o To
a solution of the zwitterion product in Part 3 (3 g, Smol) in

di net hyl acet am de (20 ni) wer aqggd

1- (3-di et hyl am nopr opyl ) %3 &ar i1 m gh
z
o]

9.4 mml ) and Nhydroxybenzotrl e| hydr at § ‘ [ 1.0 g, 7.4 mol),
foll owed by heating to 50C for 15 m 8~

10 CH,
To a solution of compound from Part 6 (2 g, 11

mmel) and dibromo-diethylether (Lancaster, 1.8 mL,
15.1 mmol) in dimethylformamide (28 mL) was added 18-
Crown-6 (Aldrich, 500mg, cat.) followed by potassium

15 carbonate (Aldrich, 3.8 g, 27.4 mmol). The mixture
was heated at 60°C for 16 hours. The product was
isolated by pouring the reaction mixture into
stirring 10% HCl,qy (200 mL), followed by extraction
with ethyl acetate (3x- 300 mL). Organics were

20 washed with brine (2x- 200 mL), dried over Na;SO,, and
concentrated to afford the ester as an oil. The oil
was crystallized from diethyl ether (2 g). 'H NMR and
mass spectroscopy showed the desired compound.

Part 8: Preparation of

0 o o
4 o -
HO \N/i:]‘ /Eii:ﬂ/ | N b
L‘\ ~ O, \ \ /
\0/
25 CHy

To a solution from Part 7 (2 g, 7 mmol) in

tetrahydrofuran (20 mL) was added potassium



N- Met hyl nmor pholine (Al drich, 2.0 nL, 18.6 nmol) was the added JEolildbwed by,
0- (tetrahydro-2H pyran-2-yl) WO 00l 46221 -50? 3 0 J U L 2003

~Cr ~s00~aln6~ poration, followed by taking the residue i I
WRE A gyl

acetate ( and HBO (100 nL). The layers were separ at

aqueous was extracted via ethyl acetate-§28- 150 nlL). The organics were
washed 5 with saturated KZCO3 (2x-100 nL) , HzO (I x-150 nL) , and brine
(I'x- 150 nL), then dried over Na2S04, filtered, and concentrated to afford

a crude oil. The .qi . i fied i 1 ca, gel t i 0g t he N-boc
pi peridi ne as gerc]l%eéé:r%@%l&gﬂi%%n% rr%ﬂss 0 i’pe%i %%as{g(;]é%y wgéeconsi st ent
with the desiraetamipaunds RBariirred Rrepatsghon{ oo G hELrEN @CH To a
solution of the product (10 g) of Part 3 in 15 1, 4-di oxane (10 nl) was

added 4 N HCl %P SEAREIESHLA:, 260 SHAWSS Hes nibarird3wasagtitnBed at room
! ! e S i al - . Th
ol vent s wer o s kAL, ShudiBe B0CoMMY foed 200t RGeS0

sol vents were then renov et her
and 20 filteredetduhyshlafadinsas ames etk imdg heleh etdiyldet hep (BxHRO iLdoand

dried in vacuo tq afford a white solid 1H N and ectrosco
showed the desi®dd coh ﬁr?&%lsl‘%’hgvﬁilclwag%i?%@ mke“@e%wﬂ??if%%n 500 1 S20
0 CHHe ~~L %)) 5 TheQquedus fa‘j%e@%é‘@k%tc@cﬁlg@r to4 2638°c19namol )

and triethylamne (Al drich, 3 nL mol ) were slurried 3 0 JU 2003 WO
00/ 46Z21 -508 ROW USHG4 080%1s Bowlyurd@ed3unpitHpll2 f50 Mhe amtdionl ed to

C. A soluti | f ' ' 3 ) i
GrC12 (20 ) DRSO IR R A b g (Re L brier SF0Fe (Barascioc.)

After the additrdion) e icxganikat verss wastoadkde atfld bheneedeki-onostirred 1
hour as it warnmed to, anbj ent tenperature. After the disappearance of the

starting nater i’ ¥ SoVeTt NeasOr enddedcanderhéeared dre MLt h@n up in
ethyl acetate (A0 g8icand 1RO A dlas Peed sepRavated, wibs

phosphorous pentoxide yielding the acid as an orange
solid (2 g, 92% yield). 'H NMR and mass spectroscopy
15 showed the desired compound.

Part 9: Preparation of

(o] (o] o
HO \\S// o] CH
\Nl ) O\ /O/ |
H
O
Q
CH,

To a solution of the acid product in Part 8 (2

g, 6.2 mmol) in dimethylacetamide (10 mL) was added

20 N-methylmorpholine (Aldrich, 2.0 mL, 18.6 mmol),
followed by N-hydroxybenzotriazole hydrate
(Aldrich,1.0 g, 7.4 mmol), O-(tetrahydro-2H-pyran-2-
yl) hydroxylamine (1.1 g, 9.4 mmol), and 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide

25 hydrochloride (Sigma, 1.8 g, 9.4 mmol). The mixture
stirred overnight (abogt 18 hours), and was then
stripped of solvent. The residue was taken up in
ethyl acetate (250 mL) and washed with 5% NaHSO, (1x-

150 mL), saturated potassium carbonate (1x-150 mL),



10 organic | ayer was washed with 5% KHSOgq (3x-50 nmL) and brine (Ix- 50 nmi).
The organic | ayer was then dried over NazS04, filtered, and cahgéinil)hted to
afford an jd that was recrystallized from di et hyl ffordlng
t he net hyl 3&14)?{%%62“ de as an off 15 white solid (1.2 g). 1H I\ﬁ%@
spectroscopy showed the desired conpound._{3art 6: Preparation of 0 O 0 '

H-C~O-IS~N/ O~ CH O CH Oven-dried glassware was charged with the 20
conmpound fromPart 5 (1.2 g, 3.2 mmol) and tetrahydrofuran (25 m_) and

tcgglrgﬂyfj?of ZrSSn, ! dn%um bIm?ré) iggt Q‘g‘bSI l iﬁ%granécaj)ean gegaﬁ’ﬁ é’“’r?ﬁ’e%’te@re | ess

than -60C. The r@a@éuoav@@swagscsat lafie & drifendQ-dBdUIlRS 2 t&Fd the, additd on,
and was then charged with a solution of nmethyl chloroformate (Aldrich,

350y, 3.5 rmol )OFh-t & AR et LN%.I’}S}QQ.W%)U&@&@@SK@@%I AgmPRENEenper at ure at
| ess than -60C. After oL, r at 5 he r n was 30
quenched wi th saturat elgéN{Lél%ﬁ]guéeepl é%’pélaatBugé t6 E "\?\%%0?’5@221 -509 3
0J Ul Q03 SPCTdLBQ@N@@GiLnIgéétbhaamzac 16he1mque1@1ugtr1ft&~°e@ fwieze into a
solid chunk of ice, After warmng to 5C, the m Xxture was extracted with

ethyl acetate (3%2%286Llsmi) 15O“‘éénlfﬁ WeMOUREShef SR % W REERr ok @S hpwesd
(2x-100 i) and Rifgrs LxedPlomhheothen dr ifd QKek a2l ‘iﬁaf&%zs 0 g 90%

concentrated to afford the nethyl ene su nam de as a tan ol

crude yield). 1I—rNan<ﬂ|dWiraBsas@ecﬁtmsmptyVéndtbat edrfesered tbapound. Part
7: Preparation o 1~ H- S~ Q 10 .10, a_sal ut on of
conpound from Paér?P%QJ(%ngé,lPiﬁr%r%?) 81595?(%1%!9) ¢ ethol Her Lancg d

1.8 nmL, 15. onmobithnHgh netdnd d Oﬁmmwlzed(a&aa)lmeaaddedow@fem 6he
(Al drich, 500ng, cat.) followed by potassium 15 carbonate (Al drich, 3.8 g,
27.4 mol). The PAXEUFe @shealeBoaidel@3PorI166hGurS e He PBf dWRt was

i sol ated by pouring,ihe.eagtiop.gi éBHb%uh?g 0 Pkt ”'m?ﬁchQ’E)lelg (200 ni),

foll owed by extraction wth ethyl acetate O gani were 20
washed with brinehewsd: 200Hr H:N-@r$ o " easar 4\!@2804(!‘4 amic Cﬂni:@‘h)trat ed to
afford the ester as an oil. The oil was crystallized fromdiethyl ether (2
g). 1H NWR and nmass spectroscopy showed the desired conpound. Part 8:
Preparati on 1af OERafiples 420 Ckreplrhbionl of thybﬂdpﬁaﬁ&HiNﬂﬂydﬁmmy-

soluti on from Part 7 (2 9, 7 mpl} i {gLiahydrotuian (20 1), wag added

piperidinyl]sulfonyl] -4-

eridinecarboxamid m drochlorid

T W

V4
HO S CF
\N/‘I%j\h@\ Q/ |

H
O
N
HC1

Part 1: Preparation of

RV
V4
H,C S CF
” \O\Q/ |
(o]
N

To a methanol (160 mL) solution of methyl 1-

20

(phenylmethyl) -4-[[4- [4- (trifluoromethyl)phenoxy]-1-
25 piperidinyl])sulfonyl] -4-piperidinecarboxylate of



WO 00146221 3 0 J Ul 2003 PCf/US00/ 03061 -510 trinethylsilonate (Al drich,
2. g, 1B nmmol). The reaction was stirred overnight (about 1884wtk 08% room
t enper at ur ewolo@aeaoned | ess than 3% starting material remai nagruY¥drosodiP
conprised renmmoving the 5 tetrahydrofuran and taking the residue up in H20
(100 nL). The solution was washed with dig®thyl ether (50 nL). The aqueous

| ayer was then cooled to zeroC and 10% HO aq was slowy added until pH = 3.
The acidic m xture was then extracted via ethyl acetate (3x-150 10 nL). The
organi cs wer e vaghedotk! habripec(kx4300) Minadohfidnoufr ciarald @nd
concentrated to arford a wet solid. The SO|I8 was dried in vacuo wth
phosphor ous pentoki desyadfididng0tRd aci daaboan (dfapgeDeghisgal 2ype 92%

yield). 1H NMR and SS_sSpecl.ros 15.showed the desire 0 nd._ Part
9: Preparation of®p? Yﬁti{)\?ﬁeogg%¥k~N}ERPFFowéﬁcﬁﬁ%18x§gs§Pg?§§ﬁqéf t he
acid product in Partic8s(2 Afr6r2cBRPhLtENrdhAELBY, acabamice ulrkl wis) Was
added 20 N-nethyl norpholine (Aldrich, 2.0 ni, 18.6 mml ), followed by

N- hydr oxybenzot r¢eebed RApdr dtdteakdr Ebliolgb g, Celiteffobpd. The

O (tetrahydro-2H: pyran: 2 hydroxyl am.ne (1.1 9.4 ), and

> (3 ot byl amt nSpr o) Vb EROP IR SRR GEC0s R, BF SERTGR 56 (S G, 1.8
g, 9.4 mmol ). Theh#l pipeeidiner edchyer asgbt habaut 018 Rewtskolard fasi t hen
stripped of solvent. The residue was,taken up in ethyl acetate (250 nl) and

washed with 5% NeRSBR2PEEPE0 (i) 9) satBir MR P bt BRSF UFPREF BBREPRY ( WR¥ £50
m), 30 J U L.2003:¥6h00(46821,:541 PETAUSPR( 3061 and brine (I x-150
m.). The organic [ayer was then dried over Na2SCa and concentrated to
afford a vistous oil Parld VR drepdErashiowedt he desired conpound. The
viscous crude oil (3.0 g, 6.2 ngol)_ was 5 dissolved in acetonitrile (10 ni)
and stirred with 10% HC aq (15 ) %9@ 2 hours, after which, LC showed no
more starting material. THeé<q NN
the surface of the solution aff gla so
with H0 (I x-20 nmL), and dried in vac okd _the product as a tan
solid (230 ng, 64%yield). 1H NVR,showe t he® desi red conpound. Mass
spect roscopy showed: CZSH32F3NzO-8 M+Hf ound = 504 (MrH-alc = 504 ) . 15

Exanpl e 42: Prepar at iTon aofsol-upyiciogrio mdmpeundd i -Porg 4 [#-g, 1
(trifluoronethyl 885839é¥LﬁQ%P|Herk&b%ébkigggnggééépfEﬁrldlnecarboxan]de

s regpved™Mth a Nz stream over
[ i d was col |l ected, washed 10

—h

nmonoY~r dr ochl or
ethoxycyclopropyl)oxy] -trimethylsilane (Aldrich, 7 g,

15 4 mmol), acetic acid (6 g, 10 mmol), sodium
cyanoborohydride (1.8 g, 3 mmol) and molecular sieves
(2.5 g). The reaction mixture was stirred and heated
for 8 hours. The progress of the reaction was
monitored by RPHPLC. Work up comprised filtering the

20 reaction mixture through a pad of Celite@,
concentrating the methanol and partitioning the
residue between in H;O0 (50 mL) and ethyl acetate (500
mL) . The organics were washed with brine (1lx- 100
mL), dried over Na,S0;, and concentrated to afford the

25 amino methyl ester as a semi-solid (3 g). H NMR and
mass spectroscopy were consistent with the desired
structure.

Part 3: Preparation of



HCl 20 Part 1: Preparation of 0 0 O H3C~- 1ST/ CFA ON O N H_To ? ﬂﬁ hanol
(160 L) sol ution of methyl 1(phenylmethyl) -4- [ [4- [4- 30JUL
(trifluor ev@bdMeziphenoxy] -1 25 PCT/US00/03061
plperldlnyI)squonyI]-4-p|per|d|necarboxglate of 30J UL 2003 W

00/ 4627Z1 PCT/ US00/ 03061 -512 Exanple 12;°Fart F (40 g) , and anmoni um
formate (15 g) was added 10%d on carbon t16 g, Degussa type catalyst). The
bl ack m xture was refluxed for 30-45 minutes. After conplete reaction, the
m xture was 5 cool ed and fibter%dothrough a Celite pad. The sol vent was
removed under reduced pressyre té give the piperddine nethyl ester as an

oil that solidified an strandi (34 - "and nass spectroscopy were
consistent with the desired[stryct 10
1S/ CFA\p \N N H To a sol utyon/of e6npo romPart 1 (5 g, 1 mol) in

2: Preparation of , o HaC
met hanol (35 nlL) were added [ ({1et hoxycycl opropyl)oxy]-trinethylsilane
(Aldrich, 7 g, 15 4 mmol),~ aqgetic acid (6 g, 10 nmmol), sodium
cyanobor ohydride (1.8 g, 3 and nol ecul ar sieves (2.5 g). The reaction
m xture was stirredH%Ed heat ed. for_8 hqurs. The progress of the reaction
was nonitored by RPHPLG YE RS ot i 4 I(t3er9|'n$t”ﬁ‘é°]2)0 ¥eaction
m xture through & Rad, Hiofetdd €2 ¢ MOERidAtddiaed K dmidanel and
partitioning the residue between in H20 (50 nlL) and ethyl acetate (S00 ni).
The organi cs wETEWeiSheld wm et | el dydeh, 100 a9, Y i bver Te2S04, and
concentrated t rg. t ] . st er 1< i 3 9g). 1H
NVR and masgéi sggg{%s%op%v&?%@o% ﬁérﬁglﬁhe(ﬁ%%&gslﬁemdogﬁ)u%%re. Par t
3: Preparationmfom tEnpelka@ur&00R WA BHHAGR 2L r&ah8 was blown over

the surface of the solution toc concentrate the

mixture. Then water was added (20 mL) followed by
aqueous 10% HCl until pH = 7. The zwitterion was

10 filtered washed with water (10 mL) and dried in vacuo
with over phosphorous pentoxide yielding a solid (3
g). 'H NMR and mass spectroscopy were consistent with
the desired structure.

Part 4: Preparation of

Q
[o] o]
VW
O\u S<Q : j/ CFa
. 0

To a solution of the zwitterion product in Part

15

3 (3 g, 5 mmol) in dimethylacetamide (20 mL) were
added 1-(3-dimethylaminopropyl) -3-ethylcarbodiimide
hydrochloride (Sigma, 1.8 g, 9.4 mmol) and N-

20 hydroxybenzotriazole hydrate (Aldrich, 1.0 g, 7.4
mmol), followed by heating to 50°C for 15 minutes.
N-Méthylmorpholine (Aldrich, 2.0 mL, 18.6 mmol) was
the added, followed by, 0-{tetrahydro-2H-pyran-2-yl)



00O ~Is~cF, HO ~ ~N N To a solution fromPart 2 (3 g, 5 10 15 20
trimethylsilonate (Aldrich, 1.5 g, 10 mmol). The PCT/US00/030b U[n@w)

t et rahydr ef¥poeMs2£120 L) was added potassiumreacti on was cao’pﬂuemmsome 1 ght
(about 1B hours) at roomtenperature. A nitrogen streamwas bl own over the
surface of the solution to concentrate th&7mi xture. Then water was added
(20 m.) followed by agqueous 10s HCl until pH ="'7. The zwitterion was
filtered washed with water (10 nL) and dried in vacuo with over phosphorous
pent oxi de yi el divvegparsnldrd, (S g)owekH BYWR adnichgratsise speciduws agpyimer e
con5|stent W th the desired s{ructure Cﬁ(rﬁ 4: Prep"g_hati(o}n of, 0 0 0 0 o~
“sue \ cF, N NSFW! MCeRFaEFSoliry S o thd 8w (% i pr ddfct &Y Bart 3 (3

g, 5 mol) in didms @Qﬁi@@éﬂ dehd 2 drldquriies afsledextracted via
1- (3-di net hyl am nopr opyl ) - 3- et hyl car bod| i mde hydrochloride (Sigm, 1.8 g,

9.4 mol ) and MWJO)QQEEJ&Q& riZgolld hyrat e The dprganids Ovgre Mashedl )
fol |l owed by_heat. 0C for m, put thy ch 2.0
m., 18.6 m’rBI) trs}gtsr?gt d%e%f 42%; Po ’él'g@? %i‘?/?egﬁéw P%—L e%/ran yI) 3
0 J UL 200 VOR0/ 462l - Sigb RGN USORD306ledysvoxykamole ¢litegead. 4

mmol ). The m xture was stirred and heated for 1 hour then left to stir at
room terrperaturaé'ld)v:@nfﬂfg‘rﬁra(%bmo B o 53 .cmpderogbnpl Bre 2ehc¥d®dn, the

reacti on m xture‘f r%egdelu&do QUE@ Bfe?ﬁgrﬁ bgge resi due was

taken up in ett‘? aceet ate ( ed W urat ed potassi um
carbonate (I x- JgﬁQaerm)cllmdadara rteLe(alm-oJﬂa rHH) NMFhearat gearsisc Iayer was dried
over NaZS04 and concentrated to af VI sc qus r(gll The 10 was
purified oh®si FP r?ggcé:’ﬁyylwaa%ecioﬁselﬁ x‘é’n to &@7%831}: g of the
THP-protected gyt e as a clear oil the solidified on standing. 1H NWR

and nass spectroscoppy vt\:/er‘le COPI’]SI stentt W|th the desired structure.
ar reparation of

el HO\ /@ \©/

To a solution of the product (10 g) of Part 3 in

15 1,4-dioxane (10 mL) was added 4 N HCl in dioxane (50
mL, 200 ﬁmol). The mixture was stirred at room
temperature until starting material was gone by LC
(about 1 hour). The solvents were then removed and
the residue was slurried in diethyl ether and

20 filtered. The solid was washed with diethyl ether
(2x-50 mL) and dried in vacuo to afford a white solid
(3g). 'H NMR and mass spectroscopy showed the desired
compound as the HCl salt.

Part 5: Preparation of

25 CH,
The HCl salt of Part 4 (3g, 10 mmol) and

triethylamine (Aldrich, 3 mL, 15 mmol) were slurried



15 Part 5: Preparation of 0 0 0O HO\S/ CFA\H\N~ J N %IQIJU‘[HZ@MsoIid from
Part 4 (1.8 g) was slurried in nethanol (600 ng) diethyl ether (10 nm). To

this was 4, N HC1 in dioxane (10 nmL) and stirred for after
whi ch, agﬂ@gG%OMBd conpl ete reaction. The di oxane was con€%@§&%#3§ by
hal f, dlethyl et her was added (100 nl) -zm&-t he white solid (1.6 g, 64%)

yield) filtered and dried under vacuum | H NMR showed the desired conpound
Mass spectroscopy showed: 25 CZI H2aF3N305S- HC1 M Hpouad = 5273 (MyH-aad3

527) . Exanpl e; 43¢ {i N- p I I 4 -

[4 - [4 (trifl uér OnetﬁPaSS‘thg%gx%]nd Cj%g' 8%)}01 Z(ijfms V\% %élgg%g% C)§15

PCT/ US00/ 0306 1mptpenedsnyfpsulf ohybkidpi prLddinkcat bdxgn d8, mmol)

nonohydr ochl ori de 0 oy S~/ AN O HN 5 Part 1: Preparation of
00 0 H—c~ ,sut?/ Cgp& m% IT82g r‘?gtFor‘r’&ﬁ(oladj(gcf@o AY-NEA {finh e et hyl 1-
(ph?ny|UEth|)teﬂ?eEaEﬂre[ﬂél&%rhbb@orquﬁ@ylQﬂgﬁﬂﬂiydlon, the ic

1- pi peridinyl]sulfonyl]-4-piperidinecarboxylate of 10 Exanple 12, Part F

(40 g), and anh@hhuwaSorﬁmDE8@15ng)thasraddEdomoder@ﬁdcérb@@r(ﬁ@ g,

De d f 30- 45
Af?gfsgo;%thgaﬁgﬁ%F %ﬁ Fﬁe W#iFUF ?&g%gaFBEeandkgﬁgfeFﬁé througﬂlgugéflte

pad. The 15 sofiyeappwasantenbfednundenrtedycodrpreasyr eheo sgilveny4 g of the
am no ester as an 0|I that solidified on standin 1H NVR and nmss

spectroscopy WeRE EBMSVEFeAndwrhR rRELAUSI Mag §8 8t UPe 10P&EDYZ:
Preparation OfaQeQaQeH%gobSﬁL?FénachRN (30 mL). Once separated, the

10 organic layer was washed with S$% KHSO; (3x-50 mL) and
brine (1x- 50 mL). The organic layer was then dried
over Na,S0O;, filtered, and concentrated to afford an
oily solid that was recrystallized from diethyl
ether, affording the methylsulfonamide as an off-

15 white solid (1.2 g). 'H NMR and mass spectroscopy
showed the desired compound.

Part 6: Preparation of

%/9

HyC S o CH,
\o ) Q /@
o]

CH,
Oven-dried glassware was charged with the

20 compound from Part 5 (1.2 g, 3.2 mmecl) and
tetrahydrofuran (25 mL), and cooled to -75°C. Lithium
bis (trimethylsilyl)amide (Aldrich, 1.0 M in
tetrahydrofuran, 9 mL, 6 mmol) was slowly added,
keeping temperature less than -60°C. The reaction was

25 stirred for 30 minutes after the addition, and was
then charged with a solution of methyl chloroformate
(Aldrich, 350mg, 3.5 mmol) in tetrahydrofuran (1 mL)
again keeping the temperature at less than -60°C.
After stirring for 1 hour at -75°C, the reaction was

30 quenched with saturated NH,Cl, keeping temperature at



NHN~20 3 0J Ul 2003 WO 00/46221 -516 5 10 PCTJU500/ 03061 To a
solution of conmpound fromPart 1 (5 g, 1.0 nmmol) in acetonitriBg jﬁozggyL)
was added net hyl benzim date HC1 (Aldrich, 2.5 g, 1.3 rrm)lé fol | oned

(100 ng) . W62t i on nixture was stirred and heated to 6 CHB&?%‘E&“@ cr us
for 8 hours. The progress of the reactiogpsas nonitored by RPHPLC. Work up
conpri sed renovi ng the sol vent under reduced pressure. The resulting solid
was triturated with water and filtered to give 7 grans of the am dino

ester. 1H NI\/R p 0osc ns| n LLh .

structure. Part%%%ﬁgr :“tbtogn O?H% %ﬁ&gfﬁgﬂhgg\% %Ew}z% ilgyz/.’ osé'acg]go ution
of the compouncHumdmdiariice? (Rfgerlwakmimgl kd r5°Cet mabydnodtuum Wb nl) was
added pot assi u\%qrﬁa&eﬁeh({l si | Ona‘%\%gcg |a%tré 2. 5 , é{ﬁgD .Ol:l'g\aewr.ie:gcti on
was conplete o S rle tgé)nop ture ogen
stream was bl oup,Qvefadiies SH fe%gj%a R 5@ ng Q8. 0@ORES Nt AL %fﬁ’?ezo

m xture. Then water was adde by aqueous 10% HC unti |
= 7. The zwbtt efliort 0masnIf)i | tedreed dmasehbabmrt WayaOer afd Ocohfeandadeided in

(3700 "1 R 5D T e PRI s S RS tai‘%?td'vr”%’rha%ﬂ b

structure. Par tg 4:9d¥ e-_r}_qrcpé |yolr131Q§ H3NQRJ abal maea3 5\6@

PCT/ US00/ 03061 517 0 0 s ~ / cF, HN~ To a solution of the
zwitterion pr o@mqui:thrciesg.z(ezi F@P@Wﬁml ) in dinmethylacetanide (20 ni)
wer e added (3Padzlg’re,thyl 1 ) se3- et hyl carbodi i mi de 5 hydrochl oride
(Sigma, 2.5 g) 94mm|) rox enzotrlazole hydrate (Aldrich, 1.9 g,

7.4 mmol ) and heated to 50C f S{.‘Sc,m nut es. Thereafter N-rret hyl nmor phol i ne

(Aldrich, 4.0 nL, 18.6 nmmal) f ol
O (tetrahydro-2H pyran-2-yl ¥

10
To a solution of compound from Part 6 (2 g, 11
mmol) and dibromo-diethylether (Lancaster, 1.8 mL,
15.1 mmol) in dimethylformamide (28 mlL) was added 18-
Crown-6 (Aldrich, 500mg, cat.) followed by potassium
15 carbonate (Aldrich, 3.8 g, 27.4 mmol). The mixture

was heated at 60°C for 16 hours. The product was
isolated by pouring the reaction mixture into
stirring 10% HCl,y, (200 mL), followed by extraction
with ethyl acetate (3x- 300 mL). Organics were

20 washed with brine (2x- 200 mL), dried over Na,;SO,, and
concentrated to afford the ester as an oil. The oil
was crystallized from diethyl ether (2 g). 'H NMR and
mass spectroscopy showed the desired compound.

Part 8: Preparation of

gejeSenvs

To a solution from Part 7 (2 g, 7 mmol) in

25

tetrahydrofuran (20 mL) was added potassium



10 hydroxylamne (2 g, 9.4 mmol). The m xture was stirred and heated for 1
hour, then left to stir at roomtenperature overni ght (about éth\g_g@ﬁ?
After conplete reaction, the reaction m xture was concentrate #1

reduced pMWG#A6&2! The residue was 15 taken up in ethyl acetP&T&S0Y8¥W6H) and
washed wi th saturated potassium car bonat_g gl_x-150 m.), and brine (Ix-150
m.). The organic | ayer was then dried ov I]" NazS04 and concentrated to
afford the THP-protected am di no hydroxamate as a pink solid (1.7 g). 1H
NMR 20 and nmass spectroscopy were consistent with the desired structure.
Part 5: Prepardifigietdfylsidqnarey (Abovo D0/a46208 m8ad) 0 0TheHO~ ~ \ S~ ~

Siur i o i et R CBOG ) o kgl BOR T b RS e PRrEshad added 4 N
HC1 i n di oxane fdkin rdempsnch tivrse r eda? i shioviedn dais echars 3%i seedchiag 2 hours,

after which RPHPLC s,holwed conpl ete reaction. The di pxane was concentr at ed
by hal f, di et hylatHer vvfé“aaﬁg‘g%%j ( MRF$LYP FRIMPFESSHi FR™EBVLRI(Ehg, 70-
yield) filtegred and Hager GUUM g B INVR- the;degike

conpound. Ngssckspect%sl?gpy shoa\l/\%cg: CZSnI—%g%FBI\quégschI%%I\}IJEf 8§n§2§ gIQ%Q

(M Hcal ¢ = 591)mL) Exdli ecfit Rrrepasatwashad N thlyddogyhel[ e4hpdr dSpphenyl )
i m nonmet hyl ]

_1pi peri di ny|]-s’i£51‘r)¥-o£n}‘{*14€-- i ‘flgi]g@%%,”L%é;ﬁ%g%én%%n%ﬁyggggg%lﬁd%“@ o\ 0
HO , S/ CFA ~N NI Hhs 41660 ¢0aRael dncPreparatBon @fhe acidic
mixture was then extracted via ethyl acetate (3x-150
10 mL). The organics were washed with brine (1lx- 100
mL), dried over Na,S04, and concentrated to afford a
wet solid. The solid was dried in vacuo with
phosphorous pentoxide yielding the acid as an orange
solid (2 g, 92% yield). 'H NMR and mass spectroscopy
15 showed the desired compound.

Part 9: Preparation of

Q o} o
HO \\S// o) CH
O
H
o
(0
CH,

To a solution of the acid product in Part 8 (2

g, 6.2 mmol) in dimethylacetamide (10 mL) was added

20 N-methylmorpholine {(Aldrich, 2.0 mL, 18.6 mmol),
followed by N-hydroxybenzotriazole hydrate
(Aldrich,1.0 g, 7.4 mmol), O-(tetrahydro-2H-pyran-2-
yl) hydroxylamine (1.1 g, 9.4 mmol), and 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide

25 hydrochloride (Sigma, 1.8 g, 9.4 mmol). The mixture
stirred overnight (aboqt 18 hours), and was then
stripped of solvent. The residue was taken up in
ethyl acetate (250 mL) and washed with 5% NaHSO, (1x-

150 mL), saturated potassium carbonate (1x-150 mL),



WO 00/ 4622 -519 3 ~ ~~~~ "'~03 3 0 J Ul 2003 PGI/US00/03061 0 0 11/0 O ~~
Ni ~i "OWNH To a nethanol (160 nlL) sol ution of nethyl 1(3&1élﬂy20|%t hyl )

-4- [ [4- % ;Grl f1 uoronet hyl ) phenoxy]
- 1pi per i di A 986 onyl | - 4- pi peri di necar boxyl ate of 5 Exanpl BCTAS0WE061 F (40

g), and ammonium formate (15 g) was added %g%’d on carbon (16 g, Degussa
type catalyst). The black m xture was refF ed for 30-45 mnuets. After
conpl ete reaction, the mixture is cooled and filtered through a Celite pad.
The 10 sol vent was_ renoved under reduced pressure to give 34 g of the am no
ester as an oi | anthtbEiag o(llﬁ'elcﬁ%rmls)t andiRy. oNFRMMR hﬁveﬁa‘s’éssbééﬂr oscopy

wer e consi st ent %\:fé%%tcl%eerd ggd ?U?&Hégn g%dzto ronlfgplaoqfl c<o€5150 H~C~

\$~/ CFAONO POR- OF ound ar t

mrol ) in D met hydiflar tanivda éaa mls) sthasveald dée ﬂd@ﬂréﬂlﬁbrﬁp@ﬂﬁ&iﬁl m dat e HCl
(Aldrich, 3 g) 1.4 rmg)l(ee foll owed by DVAP (150 ny The rei tion mxture
was 20 stirred and hédtffed ¥SEBE d@’g}%cé%smdel RIS $or682hB@P ¥R& progress

of the reaction yyasdmpd qrr?%c@’tcﬁf’ WO K (HD) CORRr ksedE&MRYLRY the
sol vent under reduced pressure e resu ting solid was triturated with

wat er (50 L) aricD%iHCtJeaedH om} véos grhasref 25 telre witicdi .nd-Ce stherwegt oduct .

1H NMR and nass 30 JULE 03 t OOI 4622]? 520 s ect [gseap structure.
PCT/ US00J03061 Wt &"Fsh<i 6t “%mr? FFTHE Hosi To8 PATEOS: TBFABaFaRi on of 0 0

removed with a N; stream over the surface of the
solution affording a solid that was collected, washed
10 with Hy0 (1x~20 mL), and dried in vacuo to afford the
product as a tan solid (230 mg, 64% yield). 'H NMR
showed the desired compound. Mass spectroscopy

ShOWEd: C25H32F3N207S M+Hfound = 504 (M+Hcalc = 504) .

15 Example 42: Preparation of l-cyclopropyl-N-hydroxy-
4-[[4-[4-(trifluoromethyl)phenoxy] -1-
piperidinyl]}sulfonyl]-4-

iperidinecarboxami mon r 1 ide

Y
Vi
HQ\N S\O\ i: CFy
H
O
N
HCI
20 tzk

Part 1: Preparation of

CF;,

To a methanol (160 mL) solution of methyl 1-
(phenylmethyl) -4- ( [4-[4- (trifluoromethyl)phenoxy]-1-
25 piperidinyl]sulfonyl] -4-piperidinecarboxylate of



,sue / cF, NO 5 To a solution fromPart 2 (3 g, 5 mvol) in tetrahydrofuran
(20 nL) was added potassiumtrinethylsilonate (Aldrich, 1.5 g,38Qummg) -

The reacti qgoWaReae P! ete overnight (about 18 hours) at roo re. A
ni trogen stream was bl own over 10 the surface of the soluti O*B#,?.g&%}ﬁ&q

concentrate the mxture. Then water was aglged (20 nl) foll owed by aqueous
10~ HCL until pH=7. The zwitterion was filtered, washed with water (10
m.) and dried in vacuo with over phosphorous pentoxide yielding the 15

am dino acid as solid i H N nd SS_spectroscopy,wer

consi stent with gﬁﬁmahjgi ﬁéd Eg%ﬁc%ur(éwﬁ’;ta ol = ST U ﬂrg‘%ts (ﬁé 0 0 1st
cF, AN\N H o, NyHNyasOhad@daT@oargobHt capbeh (he gWi bkghikeR Rkpe@uct in Part
3(1.19g, 5nrnol) in dlnethélacetanlde (20 m) were WO 00/ 46221 -521 3 0

J Ul 2003 PCTI UsBbabgeb]1-addBg black mixture was refluxed for 30-45

1- (3-di net hyl am nopr. ) -3=zethyl.carbodiimde hydrochlori igm, 1.8 Q)
9.4 mmol ) and Nh@ﬁgggg%énzgggngg @pﬁﬁgfafgafiféprcﬁE81W6Q§P§$.%aﬁnnl), and
the mxture svas bealed hadSeC1teredSchrBugHt 8SceNiaePhyghanr phoki ne

(Aldrich) 2.0 nm., 18.6 nmol) was then added, followed by ,

O (tetrahydro- 2Hp9+¥RDS- YRF KPBPYRG BpPRE reducgd Dresiise) LOTHE VRl xt ure
was stirred and t d o] e t . Lo.stit+a om.t r. re
over ni ght (aboutgﬁg énggE?%?E ﬂ%%gpacgﬁﬁﬁgt%grggc?ﬁ%ngh%ﬁegkgggﬁggﬁky

m xture was concent satedingdés4r giucddl Nimrsad enasdhspeesidseopgsweaken up

in ethyl tate (250 d d.with saturated potassi bonat
(1% 150 ). andBFPABCEMS. 156 mEyc. RE OF Jant ECPBYER v 15 1t hen dr ed

over NaZSO04 @nd conceirtatad trefdfreitd drhefTHP-protected hydroxamate as a
viscous oil. The oil solidified (700 ng) on standing. 1H NVMR and nass

spectrosoopy were consistent w jh t°\1 odesired structure. 20 Part 5:

Preparation of 0 01 O HO Xc &/ A\s%\ 0O HN /~OH Ehe solid fromPart 4

(700 ng) was slurried in nethan 0¢" ny)) and } yl ether (30 nL). To

this was added 4 N HCl in di oxapne (10 ) _land & ped for 25 2 hours, after
(i

whi ch RPHPLC showed conplete re n. e (R"oxarie was concentrated by
hal f, diethyl ether was added (105 m.) and the white solid (500 ng, 70%

yield) filtered and d¢iJ ed s¥defi dAGHBordd MR sshavathre 1 (5 g, 1
mmol) in methanol (35 mL) were added ([(1-
ethoxycyclopropyl)oxyl -trimethylsilane (Aldrich, 7 g,

15 4 mmol) , acetic acid (6 g, 10 mmol), sodium
cyanoborohydride (1.8 g, 3 mmol) and molecular sieves
(2.5 g). The reaction mixture was stirred and heated
for 8 hours. The progress of the reaction was
monitored by RPHPLC. Work up comprised filtering the

20 reaction mixture through a pad of Celite®,
concentrating the methanol and partitioning the
residue between in H;0 (50 mL) and ethyl acetate (500
mL) . The organics were washed with brine (1x- 100
mL), dried over Na,S0;, and concentrated to afford the

25 amino methyl ester as a semi-solid (3 g). H NMR and
mass spectroscopy were consistent with the desired
structure.

Part 3: Preparation of

L



3 0J UL 2003 WD 00/ 46271 PCT/ US00/ 03061 -522 the desired conpbutid20iMass
spectroscopy showed: Cz5Hz9F3N406S -HC1 ; MtHf ound = 607 (M H-alc = 607 )

Exanpl e 45~ ation of 1-(2-furanyl carbonyl)-N5 hydroxy-4- 4- [ 4-
(trifluor &%F‘fﬁ‘@‘ﬁ?‘r phenoxy] - 1- pi peri di nyl ] sul f onyl ] - 4pi perFﬁ?’ﬁ’é&‘g@Skam de
1 0HO-~S~/ CFANN o0 10 Part 1: Preppgsation of \1/ HC S~/ /CFAON
NJ H To a nethanol (160 nlL) solution of nethyl 1

(phenyl nethyl)-4-[[4-[4-(trifluoronethyl)phenoxy]-115

pi peridinyl]sul fonyl]-9-pipegridinecarboxylate of Exanple 12, Part F (40 g),
and ammoni um formate (15 g) |was\gfded 10%d on carbon (16 g, Degussa type
catalyst). The black m xty N xed FOr 36745 ninuets. After conplete
reaction the m xture was 204520 ed and fil gd through a Celite pad. The

sol vent was renoved under reduced > give 34 g of the ami no ester
as an oil that solidified on andi ng. 1H NVR and mass spectroscopy were
consistent with the desired stiructure. 25 Part 2: Preparation of 30JU
| Q003 WD 00/46221 PCT/ US00/ 03061

To a solution from Part 2 (3 g, S5 mmol) in
tetrahydrofuran (20 mlL) was added potassium
trimethylsilonate (Aldrich, 1.5 g, 10 mmol). The

5 reaction was complete overnight (about 18 hours) at
room temperature. A nitrogen stream was blown over
the surface of the solution to concentrate the
mixture. Then water was added (20 mL) followed by
agueous 10% HC1l until pH = 7. The zwitterion was

10 filtered washed with water (10 mL) and dried in vacuo
with over phosphorous pentoxide yielding a solid (3
g). 'H NMR and mass spectroscopy were consistent with
the desired structure.

Part 4: Preparation of

0
(o] o}
\ A
(o] S
H
o)
2&

To a solution of the zwitterion product in Part

15

3 (3 g, 5 mmol) in dimethylacetamide (20 mL) were
added 1-(3-dimethylaminopropyl) -3-ethylcarbodiimide
hydrochloride (Sigma, 1.8 g, 9.4 mmol) and N-

20 hydroxybenzotriazole hydrate (Aldrich, 1.0 g, 7.4
mmol), followed by heating to 50°C for 15 minutes.
N-Methylmorpholine (Aldrich, 2.0 mL, 18.6 mmol) was
the added, followed by, 0O-(tetrahydro-2H-pyran-2-yl)



-523 00\ ] HG ~ /S~ ~, ~CFAN~1 \NJ OO O To a solu hqmlqmwthe
conpound fromPart 1 (4 g, 0.8 mmol) in nethylene chloride (~5 nlL) S
added furfuryl chloride (Aldrich) 1.2 g, 0.8 nmol), 5 followed b

N- et hyl no™MPHB#RE (4 mL, 2.3 mol). The reaction mixture MBET@FKW?@G‘for 1
hour. The progress of the reaction was mgmtored by RPHPLC. Work up

conpri sed renoving the sol vent under reduced pressure. Water (50 nlL) was
added to the resulting 10 solid and the product as extracted with ethyl
acetate (100 . Ay | etage d w i i ed over
sodiun1sulfatg%%gréggégbgéeaggdg é$t§?§a£@§E§dli&ﬁg%ggfgﬁgggsﬂ%%oduct). 1H
NMR and mass spegtrescapy WeatedofisirstieAbuw ttherhe efasiteddbr st uct ure.
Part 3: Preparation of 0 0 1\ | HO/S\N % /CF7 N~ O O O To a sol ution of

t he conpound fFERAMPAETPErEBuUEe SVAKNBLEPhEN (BEOUEhd ST ( 20pFE§Twas added

20 potassiumtr] sil e ( L . QHBI .,-Ihe reaction was
conpl ete overnF&ﬁ?aFgéogfggg&ﬁgﬂfgﬂeaggﬁggﬁg%%#géra d%éﬁ“g nitrogen stream

was bl own oyer cbheeautbaed ohdehersduaktidopriesaarcentTisd erddiedue3wlsd t1 |
2003 WO 001 46221 PCT/ USQO/ 03061 -524 mi xture. Then ter was added (20 nL),
fol | owed by aqh@b68 PBosRCEth¥ti PEpR2ES7 (PR B0 WeahektYakfed with

met hyl ene chl ol,dgr61Q8 Pblasihem’ BeBYHGRe chbaridle dayeray@spdihged over
sodium5 sulfate and the solvent renoved under reduced pressure to result

in the ami de adil#-asOamtan sBhedofggniclHaMeR aved rhsised peeer oaoifYs wer e
consistent with the deshied. 84" Ut Yo Bahl s JEPH A Ol 051
10 was purified on Si0, using ethyl acetate in hexane to
give 1.8 g of the THP-protected hydroxamate as a
clear oil the solidified on standing. 'H NMR and mass

spectroscopy were consistent with the desired

structure.
15 Part 5: Preparation of
0 Q
(W
~N

The solid from Part 4 (1.8 g) was slurried in
methanol (600 mg) diethyl ether (10 mL). To this was
added 4 N HCl in dioxane (10 mL) and stirred for 2

20 hours, after which, RPHPLC showed complete reaction.
The dioxane was concentrated by half, diethyl ether
was added (100 mL) and the white solid (1.6 g, 64%
yield) filtered and dried under vacuum. 'H NMR showed
the desired compound. Mass spectroscopy showed:

25  CyHzF3N30sS-HC1 M'"iouna = 527 (M*F.ac = 527) .

Example 43: Preparation of N-hydroxy-1i-
{iminophenylmethyl) -4-[[4-[4-
(trifluoromethyl) phenoxy] -1-



0 0 1s~ cF, N/ NOO 10 To a solution of the product in Part 3 (3 g, 5
nmmol ) in dinethylformam de t50 nl) were added 1-(3 30 JUL 200

di met hyl am nopr opyl ) - 3- et hyl carbodi i m de hydrochloride (Sigm, 1.8 g, 9.
mmol } and WO "ﬁ%r oxybenzotriazol e hydrate (Al drich,|.0 g, PETASHRHS] and
the m xture was heated to 50C for 15 m ngtes. N-nethyl norpholine (Al drich,
2.0 m., 18.6 nmmol} was added, followed by O (tetrahydro-2H pyran 2-yl)
hydroxylamne (1.1 g, 9.4 mmol}. The m xture 20 was stirred and heated for
1 hour then left to stir at t e njght (about 18 hours).
After conpl ete reaction, théiﬁggé(fgﬁﬁ%ﬁ%ggﬁ% fg %oncentrated under
reduced pressure. The resi dygpe o3 dy|l magehatiecERDOralE and
washed with 25 saturated potassium carbonate (lIx-150 m.), and brine (1x-150
m.). The organic |ayer was then dried over 30J [l L 2003 WO 00/ A6221
PCT/ US00103061 -525 Na2S04 and concgntiated to afford THP-protected
hydroxante as a viscous oil. The oi|| solj¥ified (2.1 g) on standing. ~H NVR
and mass spectroscopy were con§i desired_sthucture. 5 Part 5:
Preparation of 0 O, 0 HO ~S~ CFAR H N solid fromPart 4
(70 mg) was dissolved in acetonitrile (25 ris-was added 10% aq. HCl
(25 nm.), and stirring for 2 hours, afg nmmhich HPLC

7
=

HN

5 Part 1: Preparation of
o o
(W

To a methanol (160 mL) solution of methyl

1- (phenylmethyl)-4-[[4-[4- (trifluoromethyl)phenoxy) -
l-piperidinyl)sulfonyl] -4-piperidinecarboxylate of

10 Example 12, Part F (40 g), and ammonium formate (15
g) was added 10%Pd on carbon (16 g, Degussa type
catalyst). The black mixture was refluxed for 30-45
minuets. After complete reaction the mixture is
cooled and filtered through a Celite® pad. The

15 solvent wass removed under reduced pressure to give
34 g of the amino ester as an oil that solidified on
standing. 'H NMR and mass spectroscopy were consistent
with the’ desired structure.

Part 2: Preparation of

Q o]
\ A
S\N

L

HyC
\O

HN

20



10 showed conpl ete reaction. A stream of nitrogen was bl own 3f t he surface
on the reaction and concentrated by half to result in a prec'ﬁhﬂﬁt@&fThe
white solid was filtered. The solid was crystallized in nmethanol to give
(2.5 g) oWwoaoomazzie solid and dried under. 15 vacum | H NVR skommesoodiesidesi r ed
compound. Mass spectroscopy showed: C23H26F3N3O~S : M+Hf ound = 545 (M Hcal ¢ '
= S45 ) . Exanple 46: Preparation of N-Ayfroxy-1-[2 20
(methylthio)-4-pyrimdinyl]-4-[[4-[4(trifluoromethyl)phenoxy]- 1piperidinyl]
sul fonyl ] - 4pi peri di necar boxam de nonohydrochloride 3 0J Ul 2003 WO

00/ 46221 PCT/ USO0/ 0BO64 s&et Dol Of HedmpowrEH-Nrom~PEORA ¥ 45 g) +J00 N HCl N

HOC ~ \ S~N Part %: Prggaration OL 000 C 1$1H§F \O\NO NHTo a
met hanol (160 WYL lsotit3TH Of* het h§1 (10 g% pHeERy | %@;'}‘eil_ﬂ_f [4- [4-
(trifluoronet hyéamﬁma(% HEPI Pﬁ%&f‘ié‘ﬁ!! s ;Q,nyi |3 4nb PRI E i DEGagboxyl at e

of Exanple 12, Part F (40 g), and ammonium formate (15 g) was added 10%d
on carbon (16 DMADegUBGandype Tht atgat)ioTmeiktack wixtsrerwed rahiuxed for

30-95 10 m nuets. ter conplete reactipn the mxture is gooled and
filtered thr oj’bef?taeA%et}?téo pats* fiE @%i%‘fﬁ g%r %%@%HSUndi?ér educed
pressure to gl Hleds 0bf 1Hee 2Pt AO: £6H Bha ASmENi Obted By SePUHLEL ed on
standing. 'H NMR and nass spectroscopy were 15 consistent with the desired

structure. Parioxk m eprifrifldfdofenoving His 1p1 et Qungep, raduced
pressure. The resulting solid was triturated with

water and filtered to give 7 grams of the amidino
10 ester. 'H NMR and mass spectroscopy were consistent
with the desired structure.

Part 3: Preparation of

[o] [o]
\y°

H CFy
ST iy
o]

N

HN

To a solution of the compound from Part 2 (5 g,
15 1 mmol) in tetrahydrofuran (45 mL) was added
potassium trimethylsilonate (Aldrich, 2.5 g, 3 mmol).
The reaction was complete overnight (about 18 hours)
at room temperature. A nitrogen stream was blown
over the surface of the solution to concentrate the
20 mixture. Then water was added (20 mL) followed by
aqueous 10% HCl until pH = 7. The zwitterion was
filtered washed with water (10 mL) and dried in vacuo
with over phosphorous pentoxide yielding the amidino
acid as a solid (3 g). 'H NMR and mass spectroscopy
25 were consistent with the desired structure.

Part 4: Preparation of



N' HOQAOS N 3 0J UI 2003 W 00I46221 -527 PCT/US00/ 030G 1 To a
solution of the conpound fromPart 1 (5 g, 0.8 mol) in dinet § Jldr g8 de
(50 nmL) was added chl oro-1-net hylthi opi perizine (Aldrich, 1.2 g) 1.2 nmol)
fol |l oned sium carbonate (4 g, 2.3 5 mmol). The reagt, L.xL.ure was
heat ed toaﬁﬂﬁﬁégéees Cel sius and stirred for 1 hour, then g%?@?%ﬂhéé room
tenperature for 12 hours. The progress o¥5lthe reaction was nonitored by
RPHPLC. Work up conprised renoving the solvent under reduced pressure.
Water 10 (50 nmL) was added to the resulting solid and the product was
filtered to give the N-heteroar ester as a solid (6.7 grans of product).
1H NVR and nmass spectroscopy re consistent wwth the desired structure. 15
Part 3. Preparation of 0 0 0 ‘s~ , \NO"'" J N~N~I cH N-S~ To a
sol ution of the conpound fromPdart 23(685,, 5 mol) in tetrahydrofuran (50
( [ 2. 0, ctp mmol ). 20 The
gm t enperature. A
nitrogen streamwas bl own over the spurfage{of 9 li on to concentrate
the m xture. Then water was added (2 aqueous 10~ HCLl unti
pH = 7. The product was 25 extracted th methyl ene chloride (100 nL). The
nmet hyl ene chl oride | ayer was dried over_sodium sul fate and the sol vent
renoved under reduced pressure to ré&%ult het eroaryl acid as a tan 3
0 J Ul 2003 WO 00146221 PCT/ US00/ 03061 X_-528 solid (4.2g). 1H NWR and
mass spectroscopy were consistent wwth the desired structure. Part 4:
Preparation of 0 O @ooaosolyﬁgqn(gi gheyzwitterion product in Part

3 (2.7 g, 5 mmol) in dimethylacetamide (20 mL) were

added 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide

5 hydrochloride (Sigma, 2.5 g, 9.4 mmol), N-
hydroxybenzotriazole hydrate (Aldrich, 1.9 g, 7.4
mmol) and heated to 50°C for 15 minutes. Thereafter,
N-methylmorpholine (Aldrich, 4.0 mL, 18.6 mmol) was
added, followed by O-(tetrahydro-2H-pyran-2-yl)

10 hydroxylamine (2 g, 9.4 mmol). The mixture was
stirred and heated for 1 hour, then left to stir at
room teméerature overnight (about 18 hours). After
complete reaction, the reaction mixture was
concentrated under reduced pressure. The residue was

15 taken up in ethyl acetate (250 mL) and washed with
saturated potassium carbonate (1x-150 mL), and brine
(1x-150 mL). The organic layer was then dried over
Na,S0; and concentrated to afford the THP-protected
amidino hydroxamate as a pink solid (1.7 g). *H NMR

20 and mass spectroscopy were consistent with the
desired structure.

Part 5: Preparation of



O N\N/~\ cH NS~ 5 To a solution of the product in Part 3 %1rﬁu9nmf
nmml ) in dinethylformamde (50 n.) were added 1-(3

di met hyl am nopr opyl ) - 3- et hyl carbodi i m de hydrochloride (Sigma, 5 g, 9.9
mrol ) and ybenzotriazol e hydrate (Aldrich,1.0 g, 7. and
the m xtur elwé\?vg@tﬁéat ed to 50C for 15 m nutes., N-nethyl nor p%ﬁ\%%bri ch,
9.0 n., 18.6 nmol) was added, followed by5XB{tetrahydro-2H pyran 2-yl)
hydroxylam ne (6.1 g, 9.4 mmol). The m xture stirred and heated for 1 hour
then left to stir at 15 roomtenperature overni ght (about 18 hours). After
conplete reaction, the reaction m xbure, was concentrated under reduced
pressure. The residue was takenp,up iin m&%er (75 nm.) and %jltered to result
in the N-heteroaryl THP-protectedtntiy X anef e~as a 0 solid (4.1 g).
1H NMR and nass spectroscopy were"cansi gtdnt with desired structure.
Part 5: Preparation of WO 00/ 46221 _3 I 2003™PCT/ US00/ 03061 -529 5
10 15 0 0 0 HO ~ 15/ CFA\N ~ ~N ~ | ~ne | 0O NHC ~N ~ CH N~S~ The
solid fromPart 4 (5.1 g) was dissolvgd in acetonitrile (25nm). To this was
added 10% ag. HCL (25 nL), and the W xty was stirred for 2 hours, after
whi ch RPHPLC showed conpl ete reaction. A eam of nitrogen was bl own of
The solid from Part 4 (2.5 g) was slurried in

the surface of the

methanol (800 mg) diethyl ether (30 mL). To this was
added 4 N HCl in dioxane (10 mL) and the reaction

5 mixture was stirred for 2 hours, after which RPHPLC
showed complete reaction. The dioxane was
concentrated by half, diethyl ether was added (100
mL) and the white solid (1 g, 70% yield) filtered and
dried under vacuum. 'H NMR showed the desired

10 compound. Mass spectroscopy showed: CasHzeF3;N4058 -

HCIM™Meouna = 591 (MM 1. = 591).

Example :44: Preparation of N-hydroxy-1-{(4-
hydroxyphenyl) iminomethyl] -4-([4-{4-
15 (trifluoromethyl) phenoxy] -1-
piperidinyl]sulfonyl]-4-

i xamide ., monohydroc ol
o o)
o)
\V
HO s CFy
E \hO\ /©/
H
0
N
HN
OH

20 Part 1: Preparation of



The white solid was filtered. The solid was crystallized in ne

give (2.5 g) of a white solid and dried under vacuum 1H NWR s

desired cowmpoomed2l Mass spectroscopy Showed : CQBFB8F3N5CBSzwﬂH@m0muMH"fOund
= 612 (MrHcalc = .612 ) . Exanple 47: Preparation of

1-cycl opropyl - N-hydroxy9- [ (4- (4- (tris¥duoronet hoxy)phenoxy] -1

pi peri di nyl ] sul fonyl]-4pi peridi necar boxam de, nonohydrochl oride 20 o HO " S/
OCF3 \H\N NJ OFICl Part 1: Preparation of 30J Ul Z003 WO 00/ 46221
-530 1' CT/US00/03061 0 0 H C ~ 1%~, ¢ ,~/OCF, ol.~l "~ "~ NJ ~O-\:% To
a solution of 9- [ [9- [4- (trlflggrongzﬁoxy)

phenoxy] - 1- plperldlnyl]sulfonfﬁ}b N recar bpxyt facid, methyl ester
in ngﬂizgf (80 nL) were added

fromPart H of Exanple 5 15 (79 g, 0
[ (1- et hoxycycl opropyl ) oxy] tri et hyl(si & 1 g, 120 mmol ), acetic
hydride (5.5 g, 90 mmol) and

acid (18g, 300 mml), sodiun1cyanob

reaction and the volunme concentrated by half to result in a preﬁgz” @te
K

nol ecul ar sieves (7 he. reaction mxture_was stirred S 10 heat ed for

).
8 hours. The progregg Bfm?EEanécﬁﬁéﬂ ke OR3P Ay 1vork up
conprised fil tQEhBQyER@tB?@FLhOT[mHW ertlffrl%%n@cﬁagd )&heSRbiye 1 hen
i

concentrating the nethanol and partitioning the residue betmeen in H20 (50
nL) and et hyl acgeaﬁélOBDDSQqunyllThep@Pgand&&emaanM¥ﬂﬁﬂf\Mﬁ|1 brine (Ix-

100 L), drJied_gver 04 d_concentrate to aff.ord the amn ster as a
solid (8 g)éafFé?mBrys §[|I25F Bn ?4§ ﬁéfhgﬁ | ATTTRIR &5 RS ﬁictroscopy
wer e conS|steng ) Wivk aheedesoeed Shrostrboe. (2@ Barbe§USBmep@¢ﬁilon of 0

1st \ / ocF, g To a so]Jution of the conmpound fromPart 1 (8 g, 15
mmol) in tetraﬁ?HF YaFhn (302 nbyaghsmanasdepyess Sedmirechdiy 130 14hat e

(Al drich, 9 o m3RuBEBl) . p2SeINeonehets onauat ianplalee mvRARIdNs (about 18
hour s) 30J UI 2003 WO 00/46221 PCT/USOOfO 061 -531

cooled and filtered through a Celite® pad. The

10 solvent was removed under reduced pressure to give 34

g of the amino ester as an oil that solidified on

standing. 'H NMR and mass spectroscopy were

consistent with the desired structure.

Part 2: Preparation of

HN
15 ON
To a solution of compound from Part 1 (6 g, 1.2
mmol) in Dimethylformamide (20 mL) was added ethyl 4-
hydroxybenzimidate HCl (Aldrich, 3 g, 1.4 mmol)
followed by DMAP (150 mg). The reaction mixture was
20 stirred and heated to 50 degrees Celcius for 8 hours.
The progress of the reaction was monitored by
RPHPLC. Work up comprised removing the solvent under
reduced pressure. The resulting solid was triturated
with water (50 mL) and filtered to give 5 grams of

25 the amidino ester product. *H NMR and mass



at room tenperature.

solution to concentrate the m xture. Then water was added (203 i) 2085 | owed
pH = 7. The zwitterion was 5 filtered washed with

wat er (10 yd)osp8 dried in vacuo with over phosphorous pentp@xinsk@ossog] di ng

by aqueous 10% HC1 unti

the amno acid as a
consistent with the

A nitrogen stream was bl own over the surface of the

solid (6.8 g). '"H NVR and nmass spectroscopy were

desired structure. Pe5203: Preparation of 0 0 0 0 o , s~
ocF, \N\N o, N 10 To a solution of the zwitterion product

g, 14 mml) in dinmethylformam de (50 nL) were added

1-(3-dinethylangg@@t@@&hbg

and the m xtureswadchested to 50C for 15 minutes. N-nethyl norpholine
(Aldrich, 2.0 n, 28

| ). wa f.al | d by
C)(tetrahydro-2k#pyrgg¥gy%) h%ﬁgggggé%ghe% 3.2 g, 28 mmol). The m xture 20

stirred and heated for 1 hour thenolefd fo stir at roomtenperature

over ni ght (about 18

was concentrated under reduced po
acetate (250 nL) and washed with 2

hours). Affer

m.), and brine (Ix-150 nL). The organie | ayér was en dried over Na2S04

and concentrated to
-532 PCT/ US00103061

to give 6.5 g of the THP-protected™hydr

solidified with addi
consi st ent V%II th the

afford a viscous®oil .
oil was purifiegdsa

ate as a clear oil the
tion of nethanol. IR and mass spectroscopy were

5 desired structure. Par t- 4: Prepar ati_on of
To a solution from Part 2 (3 g, 5 mmol) in

tetrahydrofuran (20 mL) was added potassium

trimethylsilonate (Aldrich, 1.5 g, 10 mmol). The

reaction was complete overnight (about 18 hours) at

room

temperature. A nitrogen stream was blown over

10 the surface of the solution to concentrate the

mixture. Then water was added (20 mL) followed by

agueous 10% HC1l until pH = 7. The zwitterion was

filtered, washed with water (10 mL) and dried in

vacuo with over phosphorous pentoxide yielding the

15 amidino acid as a solid (2.4 g). 'H NMR and mass

spectroscopy were consistent with the desired

structure.

20
3 (1.

Part 4: Preparation of

)
o} 0
WP
0 CF
~u S\T:::l\ /I:::]/ 3
H
o
N
”'/LCL
OH

To a solution of the zwitterion product in Part

1l g, 5 mmol) in dimethylacetamide (20 mL) were

in Part 2 (6.8

$- elbykcabhedisk@nde iy dr ekl aelsdeeaSi gma) 5.2 g,
28 mmol ) and N 15 hydroxybenzotriazole hydrate (Al drich, 3.7 g) 28 nmmol),

onphéte reacti on, the reaction mxture
e >nThenr esi@ as taken up in ethyl
satjurlat ed_potg um car bonate (I x-150

The 3 0J Ul 2003 WD 00/46221
Oz using ethyl acetate in hexane



000HO1S OCF~ ~N ~ ~NH ON HCQ The solid fromPart 3 (6.8 g) was
slurried in nethanol (4.5 nL). To this was added 4 N HCL in | Q di ox%&e(GO
m.), and the mixture stirred for 2 hours, after which RPHPLC SHodldd

conpl ete The di oxane was concentrated by hal f, dh@ef0¥doc8isher was
added (10‘882)1%4&22?@ the white solid (5.5 g, 90%vyield) flltered and dried

under vacuum 1H NMR showed the 15 desirB2leonpound. Mass spectroscopy
showed: C21H28F3N3C6S - HCl; M Hfound = 543 (MHcal c = 543) . Exanple 48:
Preparation of 4-(1, 4-di oxa-8-azaspiro[9.5]dec-8-ylsulfonyl)tetrahydro-N 20

hydroxy- 2H pyr gaagacar Q@X@%@%h%@ml%di%ﬁﬁ H@Je&n c@ﬂ%%chﬁmde
1, 4- Di oxa- 8-azaspiro[ 4. 5] -decané (Al drich, 0 g .8 mmol ) and

triethyl am ne Bgdgacidiogtidel4sdagme, L0 rﬁml% ‘l/\efl‘rf@ls)l @nd 4 i n

di chl or onet han 150 | e ero 3 L 200 WO
00/ 4b221 -533 Eé%i §é’g%6‘§8§fq€c%l%ﬁtu g’ﬁ#ﬂ?azt (r%alndérlscu 't gan L%hﬁgr“lode
(Aldrich, 8.1 Rhol}0Q5amdlthel fhitkiteiHeonaeetHerted &b o ovesos! o y added,

mai ntai ning the tenperature at | ess than 1OC After the addition, the ice
bat h was re‘imvélélnblﬁest he N5 meghelimer Phq krimad P YHrchas 3 40 dime 1% @nbi ent

t enper at ur e. 5‘ ?%ét he Jdi %%plp%%rd% ce f@lf&l?edstkﬂ{/td n&é@taq{};%% %ﬁe sol vent

was renoved an resi ue was taken up 1n e acetate ) and H20
(50 nL). Once popanatedl)t hgdegalistnilray efl viasg weshedmmaIh. 5sTHE KHSO4 aq
(3x-50 nL) and brine (Ix- 50 nl) The organjc | ayer, was then dried over
Na2S04, filter BAXtHAE (‘Yé‘ﬁcéﬁﬂlréteéidat%i F0rP t5RF sultBHam dee sl € el | ow

solid (Z5.3 g, (39%Yhehd) robll N¥Rpehamed-d e, desidiad cymaundg 15 Part B

Oven-dried gl assware was charged with the sul fonam de of Part A (15.3 g,
69. 1 mmol )1Qandhpéﬁﬁéhydﬁéﬂ?@lraﬁomeﬁ® 84RF ot ed- e LA 19R t hi um

bi s(trinethyl si 1¥<ng %f(édo%'e%a%e% MAdL L gﬁr Ay tﬁ%;&?%%rcemofpre 140

nmol ) was slo 0 Keepi ng tenperatur The reaction
was stirred fo&*ea(ﬂdnfenwlaes rakiear uphamch:hnylorac&ndams ZL’rtEnnIchaarmd with a
sol ution of msth%%hlor ormate %gdrlch 5.4 69.1 é‘?

t et r ahydr of ur af2g36 aGairnRE r?d’ttaﬁeszt’“@hp%? W St ’ésjs han - 60C.

25 After stirrigng, f@hdlerQWé aux- 156 nihe. r ead | e qUBRENegkaM th
saturated NHqd aq, keeping tengerature bel ow - 20C." The aqueous phase froze

into a soli% chbgk EFie€eOvArt de288r MPRY £onceEntrpkedi xPurbiand EREracted

via ethyl acet mash t t ted
NHQC aq (2x- 10%’;—1%%% tg%led@Frgx%g@nﬁ a’a:?hétla\ﬁ;%srl ed S%LeirM Ngr%% &{a%

concentrated tsocafifdfded y@I0owadi lont rettarsdiovwd y *$oNMBi Bingld maFise oily solid

was recryStalllzggtgggoopy were consistent with the desired

structure.

20 Part 5: Preparation of

i ?\ °
Vi
HO\E i S\’O\ /O/CF
l\ o ~
N

HN
OH

The solid from Part 4 (700 mg) was slurried in
methanol (800 mg) and diethyl ether (30 mL). To this

was added 4 N HCl in dioxane (10 mL) and stirred for
25 2 hours, after which RPHPLC showed complete reaction.

The dioxane was concentrated by half, diethyl ether

was added (100 mL) and the white solid (500 mg, 70%

yield) filtered and dried under vacuum. 'H NMR showed



3 0J UL 2003 WO 00/46221 -534 PCT/US00/ 03061 ethyl acetate and hexanes to
afford the nethylene ester (8.2 g, 44 %yield). 1H showed the desired '
compound with some starting material present. Part C. To a soljf jgnzmi the
met hyl ene vest®a620f 5 Part B (3.5 g, 12.5 mmol ) and di br ono-rdiTetdeyhsisher
(Lancaster, 1.7 nL, 13.8 nmmol) in N, Ndi net hylformam de (25 nL) was added
18-Crown-6 (Al drich, 500 ng, 1.9 mml ),"¥4A1 owed by pot assi um carbonat e
(Aldrich, 6.0 g, 43.8 mmol ). The m xture 10 was heated at 60C for 4 hours
after which nore potassium carbonate (1.9 g, 13.7 mvl) was added, and the
reacti on conti nukd desG@edf epmpbduhdur sMafbe speactbenowgs shavieald up by
pouring the mxture into stirring 10% HC ag (200, nL). A gummy solid

resul ted 15 tha?zﬁhsF%%PF%ct%GIVi%%évhyﬁ é@@id?gmégxf §58%HL). Or gani ¢s
were washed with brine (2x- 200 nmL), dried over NaZzS04, and concentrated to
afford the nethyl ester, 9091-157, as a dark brown oil (2.2 g, 50%yield).
1H NVR showed t Esadpdker éd:coRpepadat20nPatt 1b:(2Tduaasyllaeirtmomfl t-e- net hy

ester fromPart C (2.2 g, 6. 1) in tetrahydrofuran (15 ), was added
pot assi um t ri met hyl si | onat e gxgggﬁgﬁf'ij 'ng(EE?ETHﬁﬁP%?tﬁghQ'up conpri sed
renovi ng the tetrahydrof uranpaeeokaki-ng gggrﬁggﬁgy¢sggfbﬁym404@100 25 nl).
The sol ution was washed wi th diethyl etﬁer (50 nl). The aqueous was then
cooled to zeroC and 10% HCl agimasisiogkgragdamigati| pH = 3. The acidic

m xture was then extracted via ethyl acetate (3x-150 nlL). The organics were
washed with brine (Ix- 100 30 nL), dried over NaZS04, and concentrated to
afford the carboxylic acid as a dark ol (1.5 g, 70%yield). 1H NVMR showed

t he desired conpound. 30J L 2 os\yt>o | 46221 - 535.£CT/ US00/ 03061 Part
(N6 §) 4. ) in
t Qyl mar p (Aldrich, 1.5 ni,

E: To a solution of the acid of
di met hyl acetam de (10 nL) was added| N

13.5 mmol ), followed by N hydroxybe i azol e #iydrate 5 (Aldrich, 0.73 g,
5.4 mol)) O (tetrahydro-2H pyran2-yl) hydroxylamne (0.77 g, 6.7 muol),
and 1-(3di et hyl am nopropyl ) - 3- et hyl Q/,iinide hydrochl oride (Sigma, 1.3
g, 6.7 mml). The nmixture stirred oYernl'ghly (about 18 hours) and was then
10 stripped of solvent. The resi due waso en up in ethyl acetate (300 niL)
and water (30 nmpartAfter sepMaid o dhe organic layer was washed with 5%
KHSO4 aq (I x- 200 nl), saturated potassium carbonate (Ix-100 nL), and brine
(I'x-150 nL). The organic |ayer was 15 then dried over Na2SOq and
concentrated to afford the THP-protected hydroxamate, 9091-161, as a brown

foam (1.6 g, 76%yield). 1H NVR shojed W8 desired conpound. Part F: The
THP- prot ect ed hydroxamate of P&rts, £ 6 Oy, 3. 74l has di ssol ved in
acetonitrile (15 nmL) and stirred wt %|HC ag (2 for 2 hours. The
Ol
N

acetonitrile was renoved via N2 strgamdiVv at was crystallized
fromt-butyl methylether to afford theshydroxamate as a brown solid (0.82 g,
63% 25 yield)'. 1H NgR showe thg Qegired conpound. HRVS fg{ Cl 3HzzNzO~-S
Showed M ' Houna = 352 EMPeRRAPeL=(389) ML) ERQMEF&CR9CLP Yiti%on of

4-[[4-[[ (3R 5R) tpkén 1éeehg$§ byl -(¥apijperidi pyubeameemyl)) phthoxy] -1 -
plperldlnyl¥sulfpnyl t et rahydro- N hydroxy-2H pyran- 9- car boxani de and 4- [
[9- [ [ (3RP 5ireeldanyiiprefrpyli-4pPpeerdraprFeabranate of

Example 12, Part F (40 g), and ammonium formate (15
g) was added 10%Pd on carbon (16 g, Degussa type
catalyst). The black mixture was refluxed for 30-45
minuets. After complete reaction the mixture was

20 cooled and filtered through a Celite® pad. The
solvent was removed under reduced pressure to give 34
g of the amino ester as an oil that solidified on
standing. 'H NMR and mass spectroscopy were
consistent with the desired structure.

25 Part 2: Preparation of



WO 00146221 3 0 J U L 2003 PCT/ US0O0/ 03061 -536

piperidinyI]suIfonyl]tetrahydro-Nhydroxy-ZFLpyran-4-carboxanigg\ﬁhqmn,~ (ON0)

O-S~OHO NS M, JNHO N'" N\~ N5HQ HQ Part A To a sclution of

N- HOC- i sop@vofasRgi d (4.0g, 17.4 mmol) in di met hyl acet am dep&pRistdazoder €

added N-net hyl norpholine (Aldrich, 5.7 nL, 52.2 10 mmol ),

3, 5-di net hyl pi peradine (70%cis, Adricl$233. 5 nl, 26.1 nmol),

N- hydr oxybenzotri azol e hydrate (Aldrich) 2.8 g, 2D.9 mml)) and

1- (3di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl oride (Sigma, 5.0 g,

26.1 nmmol ). The m xture 15 was stiprece oyernight (about 18 hours) at

anbi ent tenperature. To work pp, tEe §§fv§n\ was renoved and the residue

was taken up in ethyl acetate (3 “tThen™
r

t
I thén ywashet th '5s KI~3SQq aq ( |x
100mL ) , saturated KzC03 aq ( | x 100 lﬁﬁ/ﬁgd Q p (I x 100 nlL) . Af ter
a s
N

20 drying over NazSQOa) the organic P1tered and concentrated to
afford the BOC-psperidine as a tan oj
yield). 1H NVMR showed the desired ¢
traps- isoners. 25 Part B: To a sofuti f the HOC-piperidine of Part A,
(5.4 g) 16.6 mmol) in 1, 4-di oxane (20 was added 4 N HC1 in 1, 4-di oxane
(15 nL) and stirredroAbtes]dbiBhnyteshet BBmpLNANE rWas HFarved(ang the
solid was slurried in diethyl ether, filtered, and 30 washed wi th di et hyl
ether (2 x 20 #L§.mmpll ngn mgtbydeny £h2o@g3d@D(G6/ H622|WaCRIISID/ 03061 - 537
afforded the ap t NI Ll (2. , 60% yi ). 'H NVR showed
desired produc?hgguggihcg?%gﬁégtﬁg%é?hkgénéfg.gPa?féE¥h$qu cool ed sol ution
(zeroC) of &% heftSlbhoved syl N-wétRattoBph2l2ng, (9. 8Lomal.)3 ambl)ri etThd am ne
(Aldrich) 3.4 nL, 24.5 nnnl% in dichloro t?ane (h50 m.) s slowy added a
sol ution of met i3k Yl FoRyFTEhMBFi B8 CARHr £ER, 11PPUH:, £ mol) in

di chl or omet hangrég@bsdlof #BENLALBE NEnt BEslRcherBeed Wye rdnpigss than 10C.
After the addition, the ice bath was renoved and the reaction stirred 2
hours as it cafierkouRn®PeptisefperaPYies AheesolNeNdi sEiFeartdiEsst the

starting materj S [ d t I -gﬂﬁs . taken up in
et hyl 15 aceta%gé?i%%ghL?&%ﬁggkﬁgﬁ(@ggnﬁ?g Egggdsgghfg%% , the 6%%anic

| ayer was washsdl vl t dnd% KeSOUadquEBxab0entyaanddbwiing (dbhybGadtaterhe
organi c | ayer t hen drjied over.NazSp4, filtered d cqoncentrated to
afford the sul Y\gi%nq‘h]g)e asJ”éed?Fgﬁlfaﬁﬁ{}a&el YES. B’aﬁhe%@srg/?) &frellrbej. 'H NVR
showed t he desane€dipiedlustenssbaitimt Bel€bse aBdglikanthd smRis.eRagdt D
Oven-dried gl assware was charged with the sul fonamde of Part C (2.5 g, 8.3

mol ) and tet rafydrdPttan ¢ 19TA0F QRdPESENES to - FSEMRLPRR TReSs

bi s(trimet hyl siLyl) 298 88p{ Al debehconsQsMeh LALHARYY fddafg 16.5 nL, 16.5
nmmol ) was sl owW'y added) keeping tenperature | ess than -60C. The reaction

was stirrad fostBachiingtes after the addition and was then charged with a
solution of 30 nethyl ghégro%grn&tg géldrkch, 0.64 nL) 8.3 nmol) in
tetrahydrofuran (8 n%f, gai Eggﬁlﬁ thé tenperature at |ess than -60C
After stirring for 1 hour at 3 Ju&/goo3 WO 00/ 46221

/
H S - CF,
N
N

|/

To a solution of the compound from Part 2 (6 g,

that slowy crystallized (5.4 g, 96%
ound existing as both the cis- and

o)

5 mmol) in tetrahydrofuran (20 mL) was added

20 potassium trimethylsilonate (Aldrich, 5 g, 15 mmol).
The reaction was complete overnight (about 18 hours)
at room temperature. A nitrogen stream was blown

over the surface of the solution to concentrate the



-538 PCT/ U S00/0306 1 -75C, the reaction was quenched with saturated
NHAC aq (50 nL?, keeping tenperature at |less than -20C. The aduegysygprtion
froze into a solid chunk of ice. After warmng to 5C, the m xture was
extract edwd doluszziet hyl acetate (3x- 100 nL). Organics wer epg@gReso3gkit h
saturated NH4C aq (2x-50 nlL) and brine (I x-50 nL), then dried over Na2S04
and concentrated to afford the nethyl emé@2dster as a brown oil (2.7 g, 90 %
crude yield). 1H showed the desired conpound (cis- and 10 traps-). Part E-
To a solution of the nethylene ester of Part D (2.7 g) 7.5 nol) and

di br ono- di et hyhettere( Lansast earet. GaBlad8e@ nool pLin Eolldiowetdhyplf or mam de
(15 m.) was added 18-Crown-6_1S (Al drich, 200 ng, 1.0 nmol) followed by

pot assi um car FFHEERUEALAF i BRl 8NBiY, PB6=27molF3e PREAHFXt YPE was heated at
60C for 4 hour i Ssi caLb e .0 7.2 mol ) was
added, and thééﬁ%giégéﬁmg%ﬁﬁiﬂggﬁygghgogb¥§¥9?% ﬁggpswtihe ggereaction was
wor ked up by potrhinpgenédechixtide layerswasrdnged@Oveicl agdi®o0 nl). The
gummy solid that, devel oped was extracted via ethyl acetate (3x 100 nlL). The
or gani cs mére’ﬂﬁ%ﬂ%ﬂemfgﬁ bREn8°tY g5 AP Vedr FBHSSvEFINGSS04, and filtered
to afford the glidyhreSc€5t€EuaE anbepWNaRile(3cdddasddantint abiye yiel d)
1H NVR showed the desired conpound (cis- and traps-). Part F. To a solution
of the methyl ex3kr TH GiFPaNd BNgSs OSRRCX TSRy ) Were ecoanysEentr an (20
m.) was addedﬁgg;as ﬁun1ér£neﬁh ksilgnate (Aldrich, 2.2 30 g, 17.4 mol).
The reaction gtlr?e% oVET ié Fuf bdGt 18 hours) at anbient tenperature.
The work up consi stesarof4strippppagathent eer ahydrof uran and taking the
residue up in H20 (40 nlL). The sol ution was 30J Ul 2003 WO 00/46221
-539 PCT/ US00/ 03061 washed wi i ethyl ether (30 nL). The a9ueous
conposition was then cooled tp 0Cland 10% HCl aq was sl owy added until pH =
3. The acidic m xture was then racted via ethyl acetate (3x-100 nmL). The
5 organics were washed with bripe (1x- 8@°nl)) dried over Na2S04, and

concentrated to give a brown oi Iz AN, il wes™ tallized from
arboxlylic|acid a brown solid (2.2
10 jco > - and trans-

acetone/ diethylether to afford tHe
cid fromPart F (2.2 g, 5.3 mmol) in

g, 76%yield). 1H showed the desire
isomers. Part G To a solution of the
netgylnnrpholine (Aldrich, 1.7 m,
r e hydrate (Aldrich, 15 0.86 g,

di nret hyl acetam de (12 nL) were added
15.9 mml ) followed by N-hydroxyben
6.4 mmol ), O (tetrahydro-2H pyran-2-yl) oxylamne (0.94 g, 8.0 nmmol),
and 1-(3d?ﬂethylaninopropyl)-s-eth | car bodii_m de hydrochl pride (Sigma, 1.5
g, 8.0 mml). The nfRt@resbtiPBdo6vERRI BRPOHARE was PEREN 3st(3i Pped of

sol vent. 20 The.sesi dhegyms: hokeB HRmiBeelBY! nafelate 6ARRA4M:). @nd washed
w th 5% NaHS09aq (| x- 150 nlL) saturateg pot assi um car bonate (I x-150 nli),

and brine (| x-di5oewhylamheoprgryile -dasthiiénadbbdd imide Na2S04 and

concentrated t f the THR-protected hydroxamate 25 a brown oil (2.2
g, 8196yieId)}gﬁiféﬁﬁfgﬁﬁﬁgd(EﬁgmaésﬁfngCogpguﬁﬂmég ngﬁ%%soners. Part H -
The THP- puset ediyedhbygbenaoaieaabl Bahty/dbat?. 2a0dr3ch, Ml )g wars 4di ssol ved in

1, 4-di oxane (10 nL? and stirred with 4 N HCL in 1,4-dioxane (15 nL, 30 60
mol ) for 2 hdWPR!’ Th@NSoFhBnPexieFe ¥esi ppedeand 5O “Fediddud Swas t aken up

| acet oni L1 I e B1) uaRE Hy OBk ne TS csalcbl | on v, il @l ed and
purified via prep RP LCto afford the cis isoner as a white 30J Ul
2003 mmol) was added, followed by O- (tetrahydro-2H-pyran-
2-yl) hydroxylamine (1.1 g, 9.4 mmol). The mixture
20 was stirred and heated for 1 hour then left to stir
at room temperature overnight (about 18 hours).
After complete reaction, the reaction mixture was
concentrated under reduced pressure. The residue was
taken up in ethyl acetate (250 mL) and washed with
25 saturated potassium carbonate (1x-150 mL), and brine

(1x-150 mL). The organic layer was then dried over



WO 00/ 46z21 PCT/ US00/ 03061 -540 solid (0.40 g, 22%yield) and the trans
isonmer as a white solid (0.20 g, 11@@ 1H NWVR showed t he deS|red3@gUpg§yds
. HRVB f or ClgH33N306S showed M "~ founa = 4 32 (N%Fbalc 432 ) for both
|[20m[ezs . @O%g%lle 50: Preparation of N hydroxy-1-(4 net hyl!’&%&%/o%om
(trifluoronethyl)phenoxy]-1- plperldlnyllggkfonyl]Q-pi,peridi~ecar~oxanide,
nonohy"drochl ori de 10 CF3 O O 0=S- N~O HO HNr CH3 Part A:To a m xture
of dlbronDtrlphenyIphosphorane ( Aldrich, 50 g, 118 mml) in 15

di chl or enet hane_( at _zero C wgs

(2- hydroxyethy@?”ﬁ OFH dF RBCERFERES 1505389°§£'ﬁangro%?%??ﬁht exot her m

was detected. TgyiSeadad hhyas Fesmyed &d thed eact ion idified e ght een
hours at amnbi ent” t enperat ure. After conpl etion, the 20 sol vent was

evapor at ed af f gr)diony strerding séH FMRhandwae spuspeicedosgopyl | egrgel (et hyl
acetate) to yield th N N-bH§%%%£r9$D ﬂ%& toIU|d|ne as a white solid
(12.6 g, 73% yFeCi’%ﬁ 30 olfpound. WD 00/ 46221 -541
30,1U 2093 PCT/USQQAQ&@Gl ﬁggﬁaﬁgtﬂahebﬁolutlon of the sul fonam de ester
of part D of Exanmple 36 (12.0 g, 31.5 mmmol) in N, Ndi net hyl formam de ( 63

m.) were added potassium carbonate |{ Al §rjoch, 13.0 g, 94.5 mmvl ), 18-crown-6
5 (Aldrich, 500 ng, 2.0 nnol)vwapd i{ bronDe h I erp-t ol ui di ne of Part

A (10.0 g, 31.5 nmol). The mi xturfe te for 18 hours after
whi ch nore potassium carbonate (1.0 7. 3 added, and the
reaction continued at 80C 10 for 31 S. eactlon was wor ked up by

The residue was slurried in ethyl
The filtrate was concentrated

renovi ng the sol vent by roto-evaporatli on.
acetate and filtered through a Cel
and the residue crystallized from hot nol to afford the 15 net hyl
ester as a yellow solid (9.0 g, 53%yvyie . 1H and 19F NWMR showed the
desired conpound. P&he Golfig of wwk R3wm of (Thengletwad distssvlwéd Part B (9; 0
g, 16.6 mmol) in tetrahydrof (40 ), Was added 0 i um
£rimet hyl sil Onaate g;fllglh gs?inrl 'Im‘ thls was ad eéal % ag. HCl

(25 mL) and stirring for 2 hours, after which RPHPLC

10 showed complete reaction. A stream of nitrogen was
blown of the surface on the reaction and concentrated
by half to result in a precipitate. The white solid
was filtered. The solid was crystallized in methanol
to give (2.5 g) of a white solid and dried under

15 vacum. 'H NMR showed the desired compound. Mass
spectroscopy showed: C,3H;¢F3N;0.8 ; M™Ptouna = 545
(M¥ca1e = 545) .

Example 46: Preparation of N-hydroxy-1-[2-
20 (methylthio) -4-pyrimidinyl]}-4-[{4-(4-
(trifluoromethyl)phenoxyl-1-
piperidinyllsulfonyl] -4-

ridinecarboxamide, monchvdrochloride



20 g, 50 mml ). The reaction stirred overnight (about 18 hours) at anbient
tenperature. Work up conprised stripping the tetrahydrofuran and taking the -
residue up in HZO (5 nlL), cooling to zeroC, and titrating tq (pH(70§ a 6 N
HC1. Sol i f and were collected 25 then washed with dj er.
The sol i ddﬁv\gsda@@gd in vacuo to afford the carboxylic acid g§g¥%§P§ solid -~
(8.7 g, 100%yield). 1H and 19F NWR showeplet he desired conpound. Part D. To
a solution of the carboxylic acid of 30 Part C (8.7 g, 16.5 nmmmol) in

N, N- di met hyl f ormam de (35 nlL) was added N-nethyl norpholine (Aldrich, 5.4
m., 49.5 mmol) followed by N hydroxybengzotriazole hydrate (Al drich, 2.7 g,
19.8 nmol ), O (tetrahydro 3 0 J L 2098 WD 00/ 46221 PCT/ US00/ 03061 -542
2H pyran-2-yl) hydroxyl ami ne ("8~9.q, \_Q?smm*)\ and A -~

1( 3-di met hyl am nopr opyl ) - 3- et hyl car podit,m|de hkdro hl orlj de (Sigma, 4.7 g,
24.8 mol ). The m xture stirred at @ﬂf u was then stripped
of 5 solvent. The residue was taken up-Tn,ethyl Scet at e/ wat er (350 /50
m.). After separation, the aqueous |ayer was extracted with ethyl acetate
(2x50 nL). The conbi ned organic |ay re washed with 5% KHSOgaqg (I x- 30
m.) and brine (I x-30 nL) . The 10 o ganilc | ayer was then dried over Na2S04
and concentrated yi el ding an of@&n ily foamthat was recrystallized from
met hanol to afford the THP protected Hydroxamate as a white solid (0.74 g,
64% yield). 1H and FSEINNR siyeenevd alesifred conpound. 15 Part E: The

THP- prot ected hydroxamate of Part 0 (8,9 g,14.2 nmol) was wetted with

met hanol (3.6 nlL) and stirred with |4 NW1 in dioxane (36 nL) for one hour.

The sol vents were evapor at ed ﬁr‘fd\ot oF T~ i ed pgA~diethyl ether to yield
a solid which was 20 filtered and d 0 hi s aff hydr oxamat e as a
white solid (8.0 g, 98%vyield). 1H 19 showed t he desired conpound.
HRVS for C25H30F3N3(C6S showed M Ht ouagt” = 542 (M"talc = 542) . 25 Exanple

51: Preparation of N hydroxy-1-(4nethyl phenyl) -4- [ [4- (4-_(trifluoro
met hoxy) phenoxy] - 1- gicpér MG r’loslul(fléﬁijll“fli 457338 R n%’%:a‘?%é& Hi Ya,
monohydr ochb or i G391 meWRyA0/ 4G22 - BA3 PG R SnOaSy NEh QDAY 1 -H-N O3

piperidinyllsulfonyl] -4-piperidinecarboxylate of

Example 12, Part F (40 g), and ammonium formate (15
g) was added 10%Pd on carbon (16 g, Degussa type
catalyst). The black mixture was refluxed for 30-45

10 minuets. After complete reaction the mixture is
cooled and filtered through a Celite® pad. The
solvent is removed under reduced pressure to give 34
g of the amino ester as an o0il that solidified on
standing. 'H NMR and mass spectroscopy were

15 consistent with the desired structure.

Part 2: Preparation of

o} o]
\°

HC S CF,
b \N/j\ /©/
§ )



3 0J UL 2003 PCT/USO0/ 03061 Part A: To a solution of

N, N- bi s(2- hydroxyet hyl ) -ptol ui dine (Fluka, 30 g, 154 mmol) ir130JUL2m3

di chl oronet hane 5 (100 nL) was slowly added a sol ution of thionylchloride
(Al drich, W@ d¥ue22462 mmol ) in dichloronmethane (300 nmL). Thepdpasid@hWas
stirred for 2 hours at anbient tenperature then heated for 1 hour at
reflux. After renoving the solvent, the-%@7residue was slurried in ethyl
acetate. The ethyl acetate was decanted, then the residue was slurried in
hexanes giving a solid precipitate. The solid was filtered and washed w th
hexanes foll owed by giefhyb1 @t N6k of NensUbfb¥RsadELed paraffond the

N, N-bi s(2 15 di chl oroethyl)-p-toluidine nonochloride salt as a gray solid
(24 g, 58s yield)s. miel showedinéehdesormamidep6dihdnl PavasBadikd

N, N- bi s(2-di chl or pet hyl ) - pt.ol ui di ne, nonochl ori salt of Part A was
suspended 20 incgg?ﬁ?'{' qﬁikQ&ﬁp}ﬁﬁﬁ¥%ﬂ?§eﬁg€ﬁFﬂg§’mﬁtE ?at&rg?ed sodi um
bi car bonat e. Thﬂnﬁoy\/ﬁsféhp&ﬂé‘dﬂl{)’ﬁ%@%y‘éi@nacé&KéHéEeO!’Mdgf?t hyk ether (200
m.) and ethyl acetate (50 nL) i'ch dissolved all solids. The organic |ayer
was washed Wit hmbei he (The 1opratjononixesrelrveas boerefapS040 Hepreesd and
concentrated to . 0.J | .20 I - 54 [;0306 ive the
free base aninecgggégﬁr%ﬁ% %|%P%%¥§§Qg,f§§%§5'n%§F$F§§#gggF|§ga§° I'ssol ved
in 4-nethyl - 2pengmpengt (5P ) andhoutdi unThe oprderédbdoEchhe24. 66 g,
283.90 nmol ) was added. The m xture was heated at 5 reflux for 39 hours.
After cooling, FRRCEHIPR YASTRR WakediPY F P hr ouRTS BRI FPEPEAGEAAf t er
washing the padyehbeihgtahe fddivate WRGeLONCENLEAL BlesdhBel ESdUR NS
partitioned between diethyl ether (100 nL) and water (50 nmL). The organic

| ayer was Wdshedsimh) 1Wesvaadsed 5opiYhe brésiel ¢ Sagneplidhanddtined over
Na~S04 and concent k d fford the dibronp:-am.n brown oil (7.82 g,
86% yi el d) . 1H B %%£%€t¥é§2é§%§%5 %oﬁ%d%ﬂﬂ? i%igﬁéﬁggéﬁgﬁf%gquggf di br ono-
and nonochl or o/ a®nobsohid cspDUNtsms 16f Rardd @zt To a'lsINMR yaod mass

4- hydr oxypi peradi ne (Al drich, 273 %%%2,7 nmol) in tetraagdtofgran (1.8 L)
was added tri et FHFanT AR drfThHS SHEtent gwibh) Ehe ofFEREG by sI ow
addition of a sgfiéOmoOf di-tertbutyl-dicarbonate (Aldrich, 600 g, 2.7
mol) in 20 tetrahyrdofuran (1.2 L). The tenperature was nonitored and

mai nt ai ned el ow 32&a0he’ mi XRXFR2VRSIGR PFed for 4 hours before working
up. Work up conprised renoving thestegrahydrofuran by rotoevaporati on and

taking the residue up in ethyl 25 hcetige (300 ni). TQ; organi ¢ was washed
with 5% KHSO4 a9 (2x-1 L) and Bryriese t hef ed over anhydrous

t

N

NazS04, filtered, and cqncentrated toaffford a c brown oil. The oil was
crystallized from hexanes providin ;

T
\NJ\S/CH’

To a solution of the compound from Part 2 (6.5

g, 5 mmol) in tetrahydrofuran (50 mL) was added
potassium traimethylsilonate (Aldrich, 5 g, 15 mmol).

20 The reaction was complete overnight (about 18 hours)
at room temperature. A nitrogen stream was blown
over the surface of the solution to concentrate the
mixture. Then water was added (20 mL) followed by
agueous 10% HCl until pH = 7. The product was

25 extracted with methylene chloride (100 mL). The
methylene chloride layer was dried over sodium
sulfate and the solvent removed under reduced

pressure to result in N-heterocaryl acid as a tan



30 tan solid (515 g, 95%yield). 1H NVR showed the desired conpqy ﬁéz[ﬁzrt
D: To a slurry of the N BOC- 4hydroxypiperidine of Part C (515 g, i

and 30J UL 2003 W 00/46221 -545 PCT/ US00/ 03061 triethylamne ( 390
m., 2.8 nmow® oome2di chl or onet hane (1.9 L) cool ed to zeroC undecT/NRowass1S| oW y .
added a sol ution of nethane sulfonyl chloride (Aldrich, 209 nL, 2.7 nol) in
di chl oromet hane (100 nL). After the 5 adu?48on, the ice bath was renpved
and the reaction stirred 24 hours. Wrk up conprised renovi ng the sol vent
by roto-evaporation and taki ng the residue up in ethyl acetate (2.0 L) then
washing wi th H28c( 241 (k). 2gbr.i Nk I(IMR atdl npsandpercyrngcopyr MNez804. The 10

m xture was filtered and conc?lgt 2 d to afford the p| per|d| ne nesyl ate, SC
6

80998, as a cr e EOF6PEE Yo e§ 2 e itE Y%l d) . ' H NMR showed t he
desired conpound. PapkE: 4Q/e|pr@%a§qtglo§§g@are was charged with 415
trifluoronmethoxyphenol (Apoll 00.0 g, 561 nmol) and

N, N-di net hyl formam de (1.12 L). er cooling to -5 C, NaH (Al drich, 60%
oi | dispersion, 11.2 g, 281 s,slowy added. The ice bath was
renmoved and the reaction stirr 8r 15 hours. The piperidine 20 nesyl ate

of Part D (78.4 g, 281 mmol) was|the ad&eﬁ and the reactlon was heated to
80 C for 2 hours. This process V\@.&

il of 2.5
equi valents (1.4 noles) of both the dN syI and NaH wer e added.
e s evapor ati on and

Work up consisted of 25 stripping th
taking the residue up in diethyl ethe L) and ﬁzo 400 m.). The | ayers
were separated and the organic |ayer s washed with HZO (1x-500 m.) and

brine (2x- 500 nL) then dried over filtered, and concentrated to 30
af ford the BOC-pi peridine, SC 83075, jas d| crude oil (315 g) 100% crude
yield). 1H NVR showed the desired co atBhg with the eli m nation

byproduct, 1ltert-butgxycar 1,2.3.6-tetr r op di N OJ UL
2003 WD 00/ 26221 - 54 P%TFEJ%B%FB?O% 3 a&f_}/‘t ry\#earrheg:’d S¥ 6rrq ng
solution of 4 Nuil) imnddomaaayaioémhmﬁeG (rml mmasyepeureiidche crude oi |l of
t he BOC- pi peridine of Part E (203 ? 561 mol ). The so] vents were then
stripped and ttf%l'BeF}é¥P'6Wé”R/8§°§D’& r?e&tlwldﬁaé-’ttfﬂﬂ“é’tlﬁj& and filtered. The

solid was di ssqll})/a:flobﬂlglggi(aﬁqg ?11,1)5l a@dgtl tor at egnd10 RiAd QWi th saturated
pot assi um car bonat e aqueous sol u The aqueous was extracted with
di chl or onmet hané’lh(@)@%ﬂbﬁﬂ)wtl’héZéﬂgaﬁi}@s‘a)%@r e MG edtoilngd, 9 .drii ed over
Na2S04, filt.er e i.per 7-054, as a
foamy soli gb 13@“&1?93&8 ef’é anE%IEI&%@RU %(r)%ee(?h:esré) tg)esdloﬁued(;efcoor}r%%nd Part G
The pi peridine rmimE’aes F Nlaétgylaa@phblmml ) (réindt-1ah etdryd anti ,nel g Al dri ch,
110 m., 781 re slurri d i_n_di chl oronmet h and cooled to
zeroC. A sol ut |r8%ﬁ Wﬁ?haﬁge ul £84 nga‘ﬁ & &s ? tdé"’i@ﬁg’%(?}b B(E3%81 ol )
i n di chl oronmet hang 1(219?dﬂb)<ywaﬁusdaovwsy 12dgded;, . amBhdd B Ni Nohd heisteiper at ure
at 20 less than 10C. Aiter the addition, the ice bath was renoved and the
reaction cane t®FbFBEenEngehpatgtufer Af o ULt He sttt idly materi al
was gone. WO, p n p, d due, pas, t aken up
in ethyl aggt atl[eg?@ ?'tnggaglg&%g %?% %Hé slgtgalr%te lB%Ihe :pdueous | ayer
was extracted waorhpkéhgl raeetabe (2rhe 4@Gadikn Trimctumsblwmi organic |ayers
were washed wth 5% KHSO9a 600 EL d brine Jhe organic
| ayers were the%oﬁ??’éﬁrﬁgg 64re (Pdr)esaﬁ‘ﬂr onc ?rra T ¥ or d
the 30 piperi ditexemsypat g, w§€e§016§ mdy & o setddl {d 3% L1 Hayi el d.
1H NMR showed the desired conpound. Part H Oven-dried gl assware was
charged with the N-heteroaryl THP-protected hydroxamate as a pink

20 solid (4.1 g). 'H NMR and mass spectroscopy were

consistent with the desired structure.

Part 5: Preparation of



the gi peridine nesylate of Part G (92 g) 271 mmol) WO 00/ 46221 -547 3 0 J
U L 2003 PCf/US00/ 03061 and tetrahydrofuran (600 nm.) and cooled to -75C
Lithiumbis(trimethylsilyl)anmide (Aldrich, 1.0 Min tetrahydr60ullarifli705
m) 705 mwblomear sl oW y added, keeping tenperature bel ow v8@fgsodhis:
reaction was 5 stirred for 30 mnutes after the addition and was then
charged with a solution of methyl chlorof@Prmate (Al drich,27.4 ni, 325 nmmol)
in tetrahydrofuran (100 nL) again keeping the tenperature bel ow -60C. After
stirring for 1 hour at -75C, the reaction was 10 quenched w th saturated
NHAC aq, keeping tenperature bel owoe 20€. ;-The agueous phase froze into a
solid chunk of ice. After warnignhg tlo 5¢7 the m xture was extracted via

et hyl acetate (3x- 200 ni). Orga\r]j cs>verevhayhed tty saturated NHAC aq
(2x-100 nL) and 15 brine (Ix-100nmL)| then_drijed qver |NazS04 and
concentrated to afford a tan oil. e/JiI s wrystdl lized from nethanol .
The solid was coll ected and washed wif h hexanes to afford the nethyl ene
ester as a tan solid (78 g, 72%. H/ MR showed the desired 20 conpound
with some starting material presentfl Pgft |: To a m xture of the methyl ene
ester of Part H (4.0 g, 10.0 mmol),\poriassiam carbonate (Aldrich, 4.1 g)
30.0 mml), and 18-crown-6 (Al drich) 0.1%, .04 mol) in

N, N- di et hyl f or mam déheg 2pinig faasm ZXaadded(d He ohi vaemaHiawalereaf Rart B (3.2

g, 10.0 mml). The m xture was ated_ at_80C for 18 hours, after_which nore
pot assi um car b@r?fteté’rtllt.rsllge, V\@ZS i )%%st%éﬁs a??‘?die{éhéor‘eé‘&'i diFkonti nued
at 80C for 14 hew saL)Theireatid G WasrVorked dip- 438 Ferov Mpdhe 30 sol vent
by roto-evaporation. The residue was slurried in acetonitrile and filtered

through a Celi & 554d vhicd RAHELE shRred civeniats 68a4%d he Pesi due was
purified on silgd I ; A003 1 -5

PCT/ USO0/ 03061%%?%?5/4}3%#& e’?o“paa%]fﬂc;irédﬁthe rrte\p@h%q{rg%%r Oafszkgjne or ange
solid (2.6 g, 4&@qfriisind)andlHend dAmaNVR rstewet ttete bye Siadéd teonpound.  Part
J: To a solutiqgn_of .the nethyl .ester_ of Part I (2.1.g, 3.8 nmol) in

t et r ahydr of ur a(r%feff&tnf)n v?/aénsa/ted:dléjdltpao%ea'ss?{nﬁ & ﬁﬁ]l§?3| Sfdfte (Aldrich, 1.4
g, 11.3 nrnol) fiThereeAct iToe WS it ivaLtBearalildted( abowe tHB drQures)  at

anbi ent ten(gerat,ure. Work up conprised renoving the tetrahydrofuran and
taking thet40 Pé¥edde -3p3n 1920 { B Sddl iavy EFiger 3&feand titrating to
PH 7 with 6 N Bekuusel hilsni®r fedaadc MeT e §0LLECLSb RN, Washed with
acetonitrile. The solid was dried in vacuo to afford the carboxylic acid,
X14137, as a t 8RESEXOS$CEPYD SHowsE el :N04S15-BEld: 195" NMR shdaed t he
desired corrpouqul;u Par t_ {@1 '50 a solution of the carboxylic acid of Part J
(1.0 g, 1.8 mol) P K N>di'ret hyl f ormami de (5 nl) was added

N- et hyl nor pholine (Aldrich, 0.6 nL, 5.5 mmol) followed by

N- hyd i azql drate 20 (Aldrich, 0.29 g, 2. 1),
S (et ramie BreBplen o) PR AL 3 S A
1- (3di et hyl am nopropyl ) - 3- at-hy{cardodi ¢ i e, SR iR rloRhygney, - 0. 52 g,

2.7 mmol ). The m xture was stirred at 40 C for a hours and was then
stripped 25 of solvent. The Ri®sxisknasl salkdanyip 44m et hyl acetat e/ water (50

m./10 nmL). After separati On’pito'éei’ia@i' %“ééqxﬂ%%id@s m%)ﬁtoﬁ—l%tr%%h"i’iotﬂoeé hyl
S We

acetate (2x20 nlL). The conbinéd ordganic I aye re Washed W th 5% NaHS04
a9 (Ix- 30 nL) and brine (1 x-30 nL) . The 30 organic was then dried over
NazS04 and concentrated yiel di ng an _orange oily foamthat was

recrystallized from net hanol t affii\rgot he THP- prot ect ed hydroxanate
HO S OCF
~y \"O\ /Ej/ 3
H
0
N
HC
20

Part 1: Preparation of




3 0 JUL 2003 WO 00/46221 -549 PCT/ USO0/ 03061 as a white solid (0.74 g, 64%
yield) . 1H and 19F NWR showed the desired conpound. Part L: The protected .
hydrcxamate of Part K (0.7 g, 1.1 mol) was dissol ved in net Bdhdll 08 5 n)
5 and sti h 4 NHCL in dioxane (2.8 nL) for one hou whi ch,
LC shomedak?a%ﬁéé starting material. The solvents were evakgré%%%&ﬁﬁh the
oil slurried in diethyl ether to yield-g3galid which was filtered and
dried. This afforded the hydroxamate, 10 as a white solid (0.6 g, 92%
yield). 1H and 19F NMR showed the desired conmpound. HRMS for Cz5H30F3N306S
SI'1 OAed M Hf ound = 558 (M Hcalc =,S58) . Exanple 52 . Preparation of

t et r ahydr o- N-hydroxy 41S [[ 4 gghen Inﬁyﬂyl) 1- plpera2|nyl]

sul fonyl ] -2H pyran-4 carboxanfdeg/ggathdﬁb~ hl &~a="D 0 0=S-N N U HA
HONH O 20 Part A: To a cool ed sofutio ) zero Q_ of Nbenzyl pi perazi ne
(Aldrich, 10.0 g, 56.7 nmol) in dlL@ Be #5 nL) was added
triethylamne (Al drich, 11.9 niL, 85. nnnl) foll owed by the slow 25
addition of a solution of nethane sz&jonyl chloride (Aldrich, 6.6 nL, B5.1
mrol ) in dichloronethane ( 25 niL). ter the addition, the ice bath was

removed and the reagbi gnsstiitied at anhienisteaperativionicthoxyd 0 J U
2003 WO 001 46221 -550_PCT/ US00103061 1.5 hours. Once conpl eted, the sol vent

was evaporatedpéﬁﬁoﬁﬁé teBiBEEiAABYL hRehfapyin- étﬁ?PeéééFéF%'(ZOO nm.) and

wat er (100 nL e re a n e treat ed
with l(N 5 Na) IBex?ggé §C¥gfh$§€g2 r%%?%g af%ﬂ ne Qgggfg?éﬁt 2200 ni).

The conbi néd orgari ¢ Qayeﬁsmmele washetdhandh 5@@KHS®4M&§E(aﬁdeHK)nL) and
brine (Ix- 100

concent r at ed teqk ?BPSXYEECE¥BEPB¥ ﬂée %tégggyg§l %n%%eéﬂgﬁ' q@o??g (13.0

g, 90%yield).2iHgNMRshawed) th§cé@§tr331§0$99?nd3088hh05) CMﬁm&ﬁmﬂed
gl assware was charged with the piperazine nesylate of Part A (12.6 g, 50

mol ) and tetr@h9ﬂ@€@ﬁ@ahd(1@e B) 5 add 860m@e { oandsmo LigciRiagm 15
mﬂ”mHWﬁ#&@w% N%weawllegeem@m@%@gh 165

mmol ) was slow y added eeping tenperature at less than e reactlon
was stirréd f one8bedi hate8 hbdtes.t hthaddirvgoasandiwabet heaathargedswith a

sol ution of nEthX1tgpegr8§oﬁ9B£EC. Work up comprised filtering the

reaction mixture through a pad of Celite® then
concentrating the methanol and partitioning the
residue between in H,0 (50 mL) and ethyl acetate (500

15 mL). The organics were washed with brine (1x- 100
mL), dried over Na,;S0,, and concentrated to afford the
amino ester as a solid (8 g) after crystallization in
methanol. 'H NMR and mass spectroscopy were
consistent with the desired structure.

20 Part 2: Preparation of
“49
feloven

To a solution of the compound from Part 1 (8 g,
15 mmol) in tetrahydrofuran (20 mL) was added
potassium trimethylsilonate (Aldrich, 4 g, 30 mmol).

25 The reaction was complete overnight (about 18 hours)



20 (Aldrich, 3.9 nL, 94.5 mol) in tetrahydrofuran (80 nL) agai n keeping
the tenperature at less than -60C. After stirring for 1 hour a -ﬁggﬁ t he
reaction was quenched with saturated NH4C agq, keepi ng tenperat Qé Uéw
-20C. The aqueous portion froze into a solid 25 chunk of ice. After warm ng
to 5C, th&M¥4%?%e was extracted with ethyl acetate (3x- 286THS§0/030%lgani cs
were washed with saturated NH4AC ag (2x-1@Q.nL) and brine (Ix-100nml)) then
dried over Na2S04 and concentrated to afford the nethylene ester as a brown
30 oil (19.6 g, quantitative yield). 1H NVR showed t he desired conpound.

Part C T | ut i th t hyl t f Part B (_10, 32.0
mitr)l ), po'? a?s?ﬁ?ﬁjcﬁggﬂgg?%‘pgrggﬁrg-En‘ﬁ ’ggbgcr’%% o%‘%gl%aﬁl @%5?9@%%/ US00/ 03061

(Aldrich, 15.5 gveZl2n&nBli}faaldot8tEE 0BT 6t { Mh U d ClonBedtBar. Hhamol) in
di et hyl f ormam de (60 nL) was added di brono-di et hyl ether (Lancaster, 4.4

mL, 35.3 mmml ) .MikeUre xt uFeeRayahest sads apdeéed {2¢ M) hbeksowsdasy er which
nor e potassi um car bonat 1 g 2 ) s added, and the reaction
continued at 60%9?%&“% 8%r§élTH8%%%g§$ibnyﬁasﬁg%r?% g%%rbgnrgﬁ%ving t he
sol vent by got of EVeppeat wabhedheit BShater Waso tkeran® driedhyh asetate (250
m.) and water (100 niL). The 10 |ayers were separated and the organic was
washed with wat®kt® 1IRVEDOPREFPAAECHE| RN 2%idq 00l eAJinhe Ar pPBEN®ver Na2S04

and concentr at for Bl agkgoi] . 1 j | i i i) ica gel
(et hyl acetate/ éﬁgﬁ%%) y?gﬁé?nggf%eéLétﬁgﬁug%fgﬁngggré?%%ﬁ%Q§%€§4 (7.3

g, 60~ yield). dérd\NMoshdaednt heitdestheddesipadinsk riRardrd; To a sol ution of
the nmethyl ester of garg 9(3P . OHﬂD%) in tetrahydrofuran (20 nmL) was

Sgaglz
added potassiun1trine?ﬁylsilonﬁ? fifdrlc , 3.5 20 g, 27.4 mmol ). The

reaction was stirred overnight out 18 hours) at anbient tenperature.
Work up conprised renoving the| tetrahydrofuran and taking the residue up in
H20 (8 m.), cooling to zeroC, Ritrating to pH7 with 6 N HCL. Solids

formed and 25 were coll ected and| was ed% jot h water followed by diethyl
ether. The solid was dried in vatuo ford the carboxdffic acid as an of f
white solid (0.75 g, 22%yield). 1M h@f\t d conpound. 30
Part E: To a solution of the carboxylic Ac Pary b (0.75 g, 2.0 mol)

i n di nethylacetam de (5 nL) was adde met hyl nor phol i ne (Al drich, 0.66 niL,
6.0 mmol ) foll owed by N hydroxybenzotr|azol e hydrate 30J UL Q03 W
001 46221 PCT/ USO0/ 03061 -552(Aldrich, /6,32 g, 2.4 mmol),

O- (tetrahydro-2H pyran2-yl)_hydroxylamne (0.35 g, 3.0 mmol ), and

1- (3di net hyl ani nopr offy/| § - SPEEhi/PL aP Hok ¢ nF'tHet S oe P HPFeret (SR gh#tt 0. 57 g,

3.0 nmol ). The Jn %35 yasmabifred @imé&@fﬁ%ﬁéé eedl hauy syapd was

then stripped of solvenht. The residue was p y reverse phase
chr omat ogr aphy ddadedan- 18; davet bni émihepnape! ) - 3 Jérehypl osoedd wasids dr ol yzed

on the colum orin he, hydr gxamat e a ite solid 0.54 g, 57s
Yol oy o 1H and RO b S AR et 7 o ORpBTRE bR L' (ho
trifluoraceti c ipedrbsabénzdriaboldheyiydtoxonpdeion, Part &, (985 g,1.0

nmml ) was dissolved in 1,4-dioxane (3.0 nL.) and _stirred with 4 N HC1 in
di oxane (4 niL) Tlone2Bduthe 1BiHereordentedbedneo wel ¢ elidEed®in hal f then

di et hyl minutes. N-methylmorpholine (Aldrich, 2.0 mL, 28
mmol) was added followed by O- (tetrahydro-2H-pyran-2-
yl) hydroxylamine (3.2 g, 28 mmol). The mixture

20 stirred and heated for 1 hour then left to stir at
room temperature overnight (about 18 hours). After
complete reaction, the reaction mixture was
concentrated under reduced pressure. The residue was
taken up in ethyl acetate (250 mL) and washed with

25 saturated potassium carbonate (1x-150 mL), and brine
(1x~150 mL). The organic layer was then dried over

Na;S0, and concentrated to afford a viscous oil. The



et her was added, providing a solid that was filtered and MShZ(ﬂsﬁthﬁ excess
diethyl ether. The solid was dried to afford the hydrochlorid @

white solid (0.4 g, 100%yield). 1H NVR showed the desired 20 conpound.
HRVS f or - N305S Showed M ""founa = 384 (~"l~Hcalc = anpl e
53: PrepaSétvtol onacc? N- hydr oxy- 1( phenyl met hyl ) - 4- [ ( 4- pheny! - P§§”53°’°3°6‘

pi per azi nyl ) sul fonyl ] - 4- pi peri di necar boxggg de, bis(trifl uoroacetate) 30
JUG 2003 WD 00/ 46271 -553 PCT/ US00103061 OO .S OHN\N- T'"F.4 HO~ N N

/| TFA/ 1 Part A: To a cool ed solution, zero C, of Nphenylpiperazine

(Al drich, 10.0 or 5

triethylam ne g 8Aﬁ%rlg féeg ng QSQ 8@?&5 Q$h§¥omgglg ﬁg g%bﬁfﬁ%dltlon
of a solution ab g&tvlearaessgl banyhec TEO- pdet(eéltéﬁl chly,drbx:larrrm;e s damol) in
di chl or onet hane After the addition, the ice bath was renoved and

the reaction sﬁﬂéﬁédoég 5h6i SRL 1FdFpEFalEFE BEAITACE SThAiRdanSke

conpl eted, the: n t e t n et hyl
scerate (200 ) g %g%“ﬁfa%?)%ﬁ%ﬁfgﬁ%e aeE el R AT e
aqueous phakse da31redasedumtuhe1 N NaCHag (100 ni) then extracted mnth
ethyl acetate (2x 1 200 nL) The conbi ned organic | ayers were washed with
5% KHS04 aq (2x- 1063AF) andPBFPREAEIRD 960 ni) . The ethyl acetate was
then dried over NazS04 and concentdatedoto afford the piperazine nesylate,
SC 80658, as solid (13.0 g, 88%yi Id)/‘lH NMR showed 20 the desired
compound. Part B: Oven-dried gl ghar g€d W't h t he pi perazi ne
nmesyl ate of Part A (12.6 g, 52.4 ngsl) 3 etr dhofuran (160 nlL) and
cooled to -75C. Lithium bis(trinethy|.silyljanide ldrich, 1.0 Min 25
tetrahydrofuran, 184 nL, 184 mol) égsmslomdy added, keeping tenperature

bel ow -60C. The reaction was stirredh\for 30 mnutes after the addition and
was wo oo0i a6221 -554 3 0 J U | PCT/ USOO 03061 then charged with a

sol ution of nethyl chkosefeamatem(Akgei gh,e4sl gilwa®2.c4urmigd iin
tetrahydrofuran (80 nlL) agai n_keeping the tenperature bel ow -60C. After
stirring for 1mﬁBth89 {458 mbhe réacthéf Was 59466nEénéd Bt isat ur at ed

\HOd aq |, KkeepingxLagpenahtl ¢ bRkowhe20GrTle agueous dogs £ igazesinto a

solid chunk of 1ce. After warmng t C, the mxture was extracted via
et hyl acetate éSRer2@b1ﬁt)RPEPgﬁnsbswaéreowaéH@d wietale tslatrur at®ee NF~i 4C aq

(2x-100 nt) angioxane was concentrated by half, diethyl ether was
added (100 mL) and the white solid (5.5 g, 950% yield)
filtered and dried under vacuum. ‘H NMR showed the

15 desired compound. Mass spectroscopy showed:

C21H2sF3N30gS -HCl; MM ouna = 543 (MM = 543).
Example 48: Preparation of 4-(1,4-dioxa-8-azaspiro-

[4.5]dec-8-ylsulfonyl)tetrahydro-N-

20 hydroxy-2H- an-4-carboxamide

C)OQ§P
~
N
HN o
HO \;>
o)
0

Part A: 1,4-Dioxa-8-azaspiro(4.5]-decane

(Aldrich, 10.0 g, 69.8 mmol) and triethylamine
25 (Aldrich, 14.6 mL, 105 mmol) were slurried in

dichloromethane (150 mL ) and cooled to zero®°C. A



10 brine (Ix-100nl), then dried over NazS04 and concentrated to afford the
net hyl ene este r) 9091-195, as a brown oil (14.1 g, 90% 1H Nl\/Igensﬂ?\é@ t he
desired conpound. Part C. To a solution of the nethylene ester of art B
( 4.3 g, | ), potassium carbonate (Al drich, 6.0 g, 4‘%3%” and
18- cr own- (J)ﬁ?i?/ rich, 0.5 g, 2.0 mmol) in dinethylformam de %H‘{)‘;\bs
added N, N- bi s(2-chl oroet hyl)-benzyl am nes3$SC 9275A, (3.5 L, 15.1 mol).

The m xture was heated at 60C 20 for 18 hours. The reaction was worked up
by renoving the solvent by roto-evaporation. The residue was taken up in

ethyl acetate (250, and yashed Wbl ABKeT,HICAN0 o andybrjne (2x- 100

m.) then dried over concentr 0 aftford an orange 25 solid.
The solid was pi,i fliosd mticd )Siidri e cfflor(catdyHarec ettt edlhexaenesylywel di ng t he
met hyl ester as % yellow solid (5.6 g, 85%yield). 1H NVR showed }{he

desi red conpouR@dsSar Mapnthg M NG |5HE St Hfetdly | ©3% eF N8P 30 Part C

(2.0 g, 4.4 le) o tr. rs r : Ssi

trimethylsil ?r%%e ity c‘?ﬁ@%@’g’, ac?’e?( %%ﬁﬁw%agsd?‘:%éc?%ﬁ shdftne o

over ni ght (&aboutatd ibourss) ratecaribibentr tsenper atames.t Nakbiupnt 3 0 JU 2003
WO Q/ 46221 -555 PC T/ USOO 0:‘};)%1 conprised renovi nc?%t hte tetrahgdr of uran and
taking the resi*®IRSHS G Sp0 A% S ) P SBISARP I P &L anaSt PEPREFAS to pH

6 with 6 N HClpa8eldids ,f eheed AR ieie £ Hdmesial ardiamaas8edauet havat er
followed by 5 diethyl ether. The solid was dried in vacuo to afford the

carboxylic aci ¢akenamrofin @ilnd SSist@rEel. @ P W4%and P (39 NNR showed t he

desired conpound.. _Par : a i : t i (o fedO Part D
(1.6 g, 3.6 mm%l " %e&a%tt%%'ac%%la#lyg%%(lg ﬁ%ﬁ?ﬁﬁ#%%iﬂ tf/ﬁms)%phol i ne
(Aldrich, 102 KHSO1Q48(Bwpsd bl | enddbbynby (Rxhydooxybenzdthie azgjanitydr at e
(0.84 g, 7.2 miaVFT 433 EOES £ mERA AREGsr Spyt s 55 ht nEFEar pod i m de
hydrochl ori de (SngeRtrht@ddt oo L f8H Johel R I oddH@sStdd redyeyesni ght at
anbi ent tenperature and was then stri %ged Qf solvent. The residue was taken
up in ethyl acéeadé ((1663nB) t94fén viediied wi BhNEGuedeyegD the ierietRSodi um
bi carbonate (2xpQoh)y and brine (3x-50 ni). The organic was dried over

NaZS04 concentrat&d to afford the t et rahydr opyr an- prot ect ed hydroxamate as
an oily foam (1.9 gPags%Ryi elcd)en-Hxt iR ket tchevalesiiadgednpduhd. 25

Part F: The tett %h§g‘|5%% %f{‘l?gﬂf%mfec?ta% O%d%@_@fﬁsﬁg@rtmo gligﬂl , 2.9

nmol ) was di ssolve XANE an rred W HCL in

di oxane (12 ni)xeteahIdraifanzes. (A $0))i Gdridramsl ddhato wassTa | t exachiwmshed
with diethyl ether and dried. 30 The solid was then ({)urified by reverse
phase chromat oGi&ghy 1MeEEYdmitintl)émidteer YAl F ot ng- 4 R Hydroxamate as a

tan solid (1.4 /R o L 0 ! 0 Z
PCT/ US00/ 03061 t%ﬁé%gr? O%%)aﬁmﬁs‘lr?ov?"/el’d tJ]hqed e%%ﬂeﬁ"‘%%n%%ﬁ? %%ﬁ/%df or

Cz 3H30N404%0 shdwet iMeHtempe ra 43 I eEdHdeEt 50C3 9 The WExadipl @l SiEs
Preparation of

(phenyl net hyl )-sﬁi%%ﬁgﬁékilﬁjlﬁjﬁ]eurtﬁ nayqt)eslfjlﬁ‘%%y?chjzlt-ip?%e?lngi hedar boxam ~e,
di hydrochl ori de h@enOch8rQekd\Nwith HCldiQ i dh NJf Imetitid chloroformate
(Aldrich, 5.4 mL, 69.1 mmol) in tetrahydrofuran (30
mL), again keeping the temperature at less than -60°C.
25 After stirring for 1 hour at -75°C, the reaction was
quenched with saturated NH,Cl.q, keeping temperature
below -20°C. The aqueous phase froze into a solid
chunk of ice. After warming to 5°C, the mixture was
extracted via ethyl acetate (3x- 200 mL). Organics
30 were washed with saturated NH4;Cl,q (2x-100 mL) and
brine (1x-100ml), then dried over Na,S0O, and
concentrated to afford a yellow oil that slowly

solidified. The oily solid was recrystallized from



10 Part A: The hydroxamate of Exanple 53 was dissolved in water (10 nL) and
titrated to pH 10 via 1.0 N NaOH The m xture was extracted V\ﬁsmgﬁ%l
acetate (4x-20 nmL). The organics were conbi ned, 15 dried over Y and

concent r ahRflolagadf ford a foany solid. This solid was disso I
. 044
acetonitrile (5 nm) and then concentrated HCL (1 nmL) was d?’?fgg’ég&?"’r‘%ﬁ’y oW y

The m xture was stirred for ten m nutes.edyl then was concentrated to a tan
oil. The oil was 20 triturated with diethyl ether to forma solid that was
dried in vacuo to afford the hydrochl ori de hydroxamate as a yellow solid

(0.82 g, 53 %yield). 1 nd_z9F, NMR_showed t Lre d. HRMS for
Cz3H30N404S sh%%}ﬁglvﬁﬁfgﬁg& 2hd Jegange aiaér}%r%e 31§ ?ne%qg@%é%arrpl e 55:
Preparation ofedréf41642byt oxy- nmptikyldphery! yhdwpidpenaziaglikeaal f onyl | 30

J U | 2003 WD 00/ 46221 -557 PCT/ 13500/ 03061 t et r ahydr o- N- hydr oxy- 2H- pyr an- 4
car boxani de ~Ggmprund wiphoegnRyRtart iogHOaNeiels IF&Senk- To a sol ution

of 4-Dbrono- 2- net hyl ol .(Tran rld. .10, w123 | ) d (105
m.) was added pot asglgg?n gér bgﬁa ‘288 ﬁll rll%glh%f%é:h% S%t%e)fg %T%%%fo | owed
by 1-iodobustaneaf®.B 1tB) 564, 210m8| jnmolhe angactiibaonst-idireschydte ttefd ux for 12
hours. After cooling to anbient tenperature, the mxture was filtered

t hrough a Cel i f]eaﬁ%lg?"t?ﬁe £i 7t Pae e lna® @BRdentifated giving a yel | ow oi |

Whi ch was puri irﬁgtlé%l98r§xiah59§' 98k fhhyla s2eeicle/hmnsa-4 o afford the
br onophenyl et her, 83965, as a clear oil (10.8 g, 83 %yield). 1H NWR
showed t he desizxkdrtohpobfd. mEIRVE . Bommel1 b1 5Bl 1shwese dYMEKItARRE um 244

(M~calc =244 ) , ParL khy39;8,S0kuty an afy the hrgmophsnyl, INEl

10 was heated at 60°C for 4 hours after which more
potassium carbonate (1.9 g, 13.7 mmol) was added, and
the reaction continued at 60°C for 14 hours. The
reaction was worked up by pouring the mixture into
stirring 10% HCl,q (200 mL). A gummy solid resulted

15 that was extracted via ethyl acetate (3x- 300 mL).
Organics were washed with brine (2x- 200 mL), dried
over Na,;S0,, and concentrated to afford the methyl
ester, 9091-157, as a dark brown oil (2.2 g, 50%
yield). 'H NMR showed the desired compound.

20 Part D: To a solution of the methyl ester from
Part C (2.2 g, 6.3 mmol) in tetrahydrofuran (15 mL)
was added potassium trimethylsilonate (Aldrich, 1.9
g, 15.1 mmol). Work up comprised removing the
tetrahydrofuran and taking the residue up in H,O (100

25 mL). The solution was washed with diethyl ether (50
mL) . The aqueous was then cooled to zero°C and 10%
HCl,y was slowly added until pH = 3. The acidic
mixture was then extracted via ethyl acetate (3x-150
mL) . The organics were washed with brine (1x- 100

30 mL), dried over Na,S0O,, and concentrated to afford the
carboxylic acid as a dark oil (1.5 g, 70% yield). ‘H

NMR showed the desired compound.



20 of Part A (10.0 g) 41.1 mol) in toluene (80 nL) was added
1-tent-butyl carbonyl pi perazine (Lancaster, 9.2 g, 49.4 mol) & gogdym
tert-butoxide (Fluka, 5.5 g, 57.5 mml). The reaction stirred at anbi ent
t enper at ur nty mnutes. BINAP (Aldrich, 0.8 25 g, 1 I nd
tris(di bengvy %@%%ﬁt one) di pal | adium (0) (Aldrich, 0.4 g, O. 'z)lgrmﬂrﬁ%f&?/@re

t hen added and the reaction was stirred a§380C until the brom de was
exhausted. Work up conprised cooling the m xture to anbi ent tenperature,
filtering through a Celite pad, 30J UL 200 W 00/46221 -559

rcT/ usoo/ 0506~ mesyl aigaga tah sAdthdidrl & cH%ie O sHFNWR showed
the desired conpound. Part E: Oven-dried glassware was charged with the
pi perazi ne nesyl@t.é o Part g3, 1ing,dgned hynsldetmmde t (@t alydmefsur an (20

m.) and cooled to ~75C Lithiumbis(trimethylsilyl)ampde (Aldrich, 1.0 Min
t et r ahydr of ur an,a%fl@.og%m"?e%]g"%%?éhv%s @qé’iﬁlf%d&ed@, "@ee i tenperature
bel ow - 60C. The A0t cbMasyed iy ad Hyalr36/ Hanndtes afdiey yhea-aaddi tion and
was 10 then charged with a solution of nethyl chloroformate (Aldrich,0.8

nL, 10 mol )5S i n PeCxaftr o Uk 10 dimAgai R KeSHinrd e tdinfer@iur e bel ow
-60C. After stirrli f - t he ' enched wth
saturated NH4C gq yI,figke Fﬁr?}og&{i;g&np%eat (uors'tcjhilédq'l esg?at ggq-’\é\%écg%he@aqueous
phase froze i nt @dimesdlyldrcmorkafyld jcei - afityarcardrodingnitde 5C, the m xture was

extracted via ethyl acetate (3x-, 100 nL). Organics re shed with
saturat ed NH4Q %‘«“yd(rﬁg%lrﬂ_% éﬁf@“ﬁﬁ’i r?e'_3(I95<- Oy henv’\ﬁ‘ﬁ é‘&’i'i\%re NazZSQOq
and 20 concent r atadried Wi JHOWLISAld d & hatuas arecrass alddzed from
nmet hanol to afford methyl ene ester as a yellow solid (1.3 g, 369 1H NWR

showed the Hesi sédi Gfd sqParent=:  Tden refliducowast tetkehetthyillene est er

of 25 Part E ( , I SSj r e dry 1.4 g, 10.2
nmol ), and 18- c%g\?l\ﬁ,% a%&iéﬁggh?aOoqjgg'%g,sérginn“’%%e;pﬂ?oN,w&pldi r%efﬁh@yﬁ f or mam de
(10 m.) was addeepéirrtdm: ditétehydrgdrere (layroasiaar waGHedriwith & mviSo, The
m xture was heated, at 60C for, 18 hours_30 and then worked up by re i ng
the sol vent by Pbt Ble’flhpgqc%trf’%%’. ﬁ%“?%%?%&omsﬁf%s%? oiay ee{%ﬂ @%et ate
(250 mL) and wake) (k& MriinelheA-aysy snver e T3RP & cAand»idie vagueous was
extracted with ethyl 30.i 1~ 1 2003 WO 00/462z1 -560 PCT/US00/ 030G 1

acetate (2x-5.00tRER. SHHEDLQYAH AL 20O c2 RO ERTHERN BFRE SR sHR B I PFE 5PHC ag
(I'x- 50 nm), watrghp 16elQQ Ji )h, Bk Ride (% - th ] qver
Naz50g and concentpr g)t eéjetoerzg‘_fhoyrd aagrgéov%n' oi | t%jag'?' ,\Tg?ss v?/a?r%ggf%%\%ath
hexanes to af f orld.6ha ,ndtetyly iestdr. asHaNMBi Ehowe8 gheqdestiredtive yiel d).

1H NMR showed t@%m%%%'nrde.d conpound.

Part F: The THP-protected hydroxamate of Part E
20 (1.6 g, 3.7 mmol) was dissolved in acetonitrile (15
mL) and stirred with 10% HCl,qy (20 mL) for 2 hours.
The acetonitrile was removed via N, stream giving an
oil that was crystallized from t-butylmethylether to
afford the hydroxamate as a brown solid (0.82 g, 63%
25  yield). 'H NMR showed the desired compound. HRMS for
C13H2:N20,5 showed M™Miouna = 351 (M™M= 351).

Example 49: Preparation of 4-{[4-[[(3R,5R)-rel-3,5-
dimethyl-1l-piperidinyl]carbonyl]-1-
30 piperidinyl]sulfonyl}tetrahydro-N-
hydroxy-2H-pyran-4-carboxamide
and 4-[{{4a-[{[(3R,58)-rel-3,5-
dimethyl-1- piperidinyl)carbonyl]-1-



Part G To a solution of the nmethyl ester of Part F (1.5 g, 3.3 mmol) in
tetrahydrofuran (10 nL) 10 was added potassiumtrinethylsilonate (Al drich,
1.3 g, 9.9 mol). The was stirred overnight (about 18 hours) at Jihilen;

t enper at ur, up conprised renoving the tetrahydrofura ing the
resi due uaﬁ?rqng] (8 nL). The aqueous was washed with diet hr}%%@ﬁ%r
which resulted in an emul sion. The enmulsipn was filtered affording a gumy
solid that was slurried in acetone to give the carboxylic acid as a white
powder (0.71 g, 51%yield). '"H NVR showed t he desired conpound. 20 Part H:

To a solution of the carboxyl.ic_aci.d Part G-.(Q. 7 1 ol ) in

N, N- di net hyl f or mram de (5 rrL))él\Bg%’l@a&é’gﬁ ﬁuﬁeﬁtoﬁyllr;vreptho h|ynde7'6c(';grfj)ri ch) 0.5 nm,
4.8 nmmol ), followed by by Nnhweeaxybenpothnazcl-e muk=atieid Al drich, 0.27 g,
2.0 mol), O (tetrahydro 25 2H pyran-2-yl) hydroxylamne (0.37 g, 3.2

mol ), and 1-(3-di net hyl am nopropyl) - 3-ethyl carbodii m de hydrochl ori de
(Sigma, 0.46 g, 2.4 mol). The m xture was stirred at 40 C for 8 hours) and
was then stripped of solvent. The residue was purified by reverse 30 phase

chr omat ography (carbpn:1 acetonitrilgiwater). Afger, rgnoving 4 he
acetonitrilefromtla?%g;‘i‘?i f?élcti by roto-evépgﬁg'ti ; td,a us
| ayer was extra@ j h‘e:t@/élgewate (2x- 108Cm,Y. e‘N%I 2003 WO
00/ 46221 -561 PCTHJS00/ Q30 r gani Aere dri eddover 2 and
concentrated to affo he tetrahydropyran(THP) - pr é ed hydroxanateb¥as a
white solid®(0.57 g, %yield). 1H NVR showed the désired conpound. 5 Part
F: To the tetrahydropyran-protected hydroxamate of Part E (0.6 g,1.0 nmol)
was added net hanol E&x2 @) &edadsNlHCionn odi oXROQ-2Z opaniantcide ni xture
was stirred for,,one hqur. The.sol.vent tripped and e residue was
shurried in di dERE 10 ePhETo] bio ot HS T RY GG his W T
washed w th exedgsddinemyhyembepholhfesahildrnias) drd ed rilo, asfard the
hydroxamate as a white solid (0.12 g, 26%yield). 1H NVR showed the desired
conpound. HRVEMGL ) @2 PH33RETESPERBMEE T RALFSUNd & &6 (MR ¢ = A58) . 15
Exanpl e 56: I ngYiteg Netalhopr e %okg?o'el?ﬂztdt%aT{Bﬁé?W prepared in

t he manner descri bed~in the Exanples above were assayed for activity by an
in vitro assay.(AEdrliowi.ng .Bhe.2@0pPoowddnes agfd Rni ght et al., FEBS Lett.
29653) : 263 (1992). j.ef |. 4- am noph | rercuric. acetate (APMA) or
trypsin-acti Va?ébeﬁﬁgég&é%gpirﬁggg&t gdggmxyg%\?%ﬁooctcjlsﬁ@o&ne?ent rati ons of the

i nhi bi tor conpayrdoathlioaddet dpemat, use of @r, 2aninuingsl) 25 Nbe enispectréi cal |y,
reconbi nant_ human MVP-13 and MVP-1 enzynmes wer r ﬂared in | aboratories of
the assignbe T 8PFoTtTG Z6SuAT FRBENE OAPOPFocHd (e S - 13PTSR a 1 ul |

| ength cDNA cl @R&peas cevHar esged was ka upf, 0@ ey MR 1USd MY i & aEehOVed USnds

di scussed in V. A "30 Luckow, Insect Cell Expression Technol ogy, pages
183218, in Protéen rEsddugeses tagenPupnédinpledyan R FeERte ce3009.1L0 el and et
al eds., WIey-Liss, - .996)-.. al s L et Vi xol .
o7 3556, 4570 el ke %‘32‘ 2%6 g%?’?éz’fl Qﬁ&@%ﬁdsoaﬁ%g‘?&t%}nd di et hyl
sul f oxi de (DVB@Lcal g {ixalocamecentdarad ilmmioé {igencentlwas asedrto di ssol ve
i nhi bitor conpound. The assayed inhi bitor conmpound in 5 Q buffer

sol ution waS cOAPaREd X' an 2agdal RRIYP DVERY B FBF Wit eAGSi ARChi t or

as control usi R@nMeeitafaceer T Wrirlte dPlate SddDateedind hgsi aht ht or or
control solution_was maintained in the plate for 10 m nutes and tth

substrate was fddedhed phevlde cxYes alildigieontert rat i d0% origldm
NMR showed the desired compound existing as both the

cis- and trans- isomers.

25 Part B: To a solution of the BOC-piperidine of
Part A, (5.4 g, 16.6 mmol) in 1,4-dioxane (20 mL) was
added 4 N HCl in 1,4-dioxane (15 mL) and stirred.
After 45 minutes, the solvent was removed and the
solid was slurried in diethyl ether, filtered, and

30 washed with diethyl ether (2 x 20 mL). Drying



In the absence of inhibitor activity, a fluorogenic peptide was cl eaved at
the gly-leu peptide bond, separating the highly fluorogenicipgpt 208 froma
2, 4-di ni trophenyl quencher, resulting 15 in an increase of fluorescence

intensity (excitation at 328 nnfem ssion at 415 nm). | nhibji] S
measur ed géo "4&ucti on in fluorescent intensity as a funcfﬁt&ggﬁﬁwﬁhibitor

concentration, using a Perkin Elner L550;pjate reader. The | C50 val ues were
20 calculated fromthose values. The results are set forth in the
I nhi bition Table below, reported in terns of 1C50 to three significant

figures, where rd . . L 2003 0Q] 462 5
PCT/USOO/03061a%%%) d %hg amlge salg I%M? dﬁQd?%z %6 ,

Exanpl ot ~1 P MBS P- 3 4mh: JMFeSNokP: et PraBE- 4428528 0905, SD0- - - - 67
0- 28<10, 0000. 3270-4. 3i . 81. 036029- --  -304, 0000. 32B. 61. 61. 00. 945. 531<10, 00
01. 3100- 22. OlO@@dBfrf9§32¥§9m@96<0 1----<0. 1332, 4004. 4- - - - 22. 2- 34<10, 00027.

0- - - - 200- 35<10, 000<Q,.121 < 00, 0, 000300- - -
-190- 38<10, 0003. oeeq}i&%sgz 696%%? %Egﬁg’g‘ To°C 9§f 35%3008 3----1
3.9-41<10, 0905 afvine 3alt425, aaea $37.(3<20g0001 86 In@(.) 3460436, 0000. 216S- 3. 4

1.01. 4220447, 700Q. 2----0..745- - -46< 10 0000. 25----0. § 47<10. 000<0. 146. 9<
10, 0001. 8 triethylamine (ATdflth .4’ mL, 24.5 mmol) 1in

1. 60, 48<0. 183. $48510200u 1 naf2. 5 4940 0010100y ekl QAR £,0000. 4- -
- 3. 051<10, 000c0. 13, 500-13.

<0. 19, 00052<100600@$5ane §9$f5BSlSO©4014dE 1318x5348 00022 Mg+,- -1-4337 0- 55<10, 0

002, 7--- - 4. 2- 1310 1 Ul (2003 VO, 01 46323 - 866 I GL34590:0306% i om ¢ he

foregoing, it w nuner dds i ons vari ations
can be effE@tedewm@heﬂhrdeparneeg thamiubéctrustpkrtheaadd$cmpe of the

novel concepts % t.he present inventig % S to he understopd that no
linitation wthiFedGEcPotl VRS SEEEVEFC2E ﬁbﬁerﬁfﬁ§éﬁFb§9¥¥q ended or

shoul d be infemncegs Theidi sehestbeamdicptendage@reaver M ddie appended
clains all such nodifications as fall within the scope of the clains. 10

3 0 JUL 2003 56#sepPRazanpeuRd bheaspHRALARGeDBLEFI AL addEptsadiveal t
thereof, wherei; the;pgERoUNd €REM 28ROAAS LASLUGLUNG LR fgypda 11D O -0

R3a wN\~

15 acetate (100 mL) and H:0 (25 mL). Once separated, the
organic layer was washed with 5% KHSO4 aq (3X-50 mL)
and brine (lx- 50 mL). The organic layer was then
dried over Na,S50,, filtered, and concentrated to
afford the sulfonamide as a dried foamy oil (2.5 g,

20 83% yield). ’H NMR showed the desired product as both
the cis- and trans- isomers.

Part D: Oven-dried glassware was charged with
the sulfonamide of Part C (2.5 g, 8.3 mmol) and
tetrahydrofuran (17 mL) and cooled to -75°C. Lithium

25 bis(trimethylsilyl)amide (Aldrich, 1.0 M in
tetrahydrofuran, 16.5 mL, 16.5 mmol) was slowly
added, keeping temperature less than -60°C. The
reaction was stirred for 30 minutes after the
addition and was then charged with a solution of

30 methyl chloroformate (Aldrich, 0.64 mL, €.3 mmol) in

tetrahydrofuran (8 mL), again keeping the temperature

at less than -60°C. After stirring for 1 hour at



R-R2 RBn Il as to R and R22. R and R2, together with the carbon to which
they are bonded, form heterocyclo or cycloal kyl, wherein: the Eﬁé@roﬁ clo
or cycloal kyl optionally is substituted with up to three indep |‘1t2@§
selected R ftuents, or R and R2 are independently se m t he
gr oup conﬁlgt%y}géﬁgf hydrido, alkyl, al kyloxyal kyl, alkylthi légr@%"ﬁg‘iqkenw ,
al kynyl, aryl, arylal kyl, aryl al kyl oxyal k§Bg-aryl oxyal kyl, arylthioal kyl,
aryl al kyl t hi oal kyl, cycl oal kyl, bicycloal kyl, cycl oal kenyl ,

cycl oal kyl al kyl , bicycl oal kyl al kyl, cycl oal kyl oxyal kyl,

cycl oal kyl al kyl axyatbkythebieyet 9ahkwkexyalithe & walkoaldathiieal H,c1,,

bi cycl oal kyl t hi oal kyl , cycl oal kyl al kyl t hi oal kyl, R

bi cycl oal kyl al kyl5thimal keepidge teRE TR t Uied extocledDai kg | - hetCer odihA |

bi aryl al kyl, aryl al kenyl , _aryl alkynyl,. heterocycl oal.k hip,
het er ocycl oal ky 8%§§ﬁf¥PPr%§¥ r5§¥¥¥hﬁﬁgﬁ§1ﬁ %ﬁgéékﬁ%g%%réfa}i§loxyalkyI,
wherein: any suglteubsiariient tof o, t hae hddithde opld enaldacdenr sHibgtitut ed

with up to three independently selected R' substituents; and only one of R
and R2 may e hedhydoacesder'(3%s ilfifepndentPXoaRl €Tt¥RF ¢ r vRSRB@ gr oup
consi sting of aryl; raary er OG)Ll ryl il { kyigar bonyl,
heteroarylcarbo%éf? %§%§§%§f¥%§%ﬂ§?aﬁl@%ﬁjﬁ%ﬁﬁ%g rox?%pRjﬁd?aniag,

R~Rd- am noal kyl mLni,t tdvennidimieso ovedkWa . Sal kengl coakkpnyktedycboalfkprd
cycl oal kenyl , al koxy, aryl oxy, heteroaryloxy, alkenyloxy, alkynyl ox

al koxyaryl, al k& héﬁé%ﬁﬁeﬁe, S5y 57dn o e k% y&l ‘ﬁw}i{é

al kyl enedi oxy, grghexyal kil sheeell vaeoakkylred rddnpeaneal tass- aldgy! t hio,
aryl thi o, al kyl oxycarbonyl, alkyl oxycarbonyl oxy, aryl oxycarbonyl,

aryl al kyl ox&&ar b&ays~ )al kyl oxycar bonyl - R- ani no,

aryl al kyl oxycar bonyl 1 RO, ~ar yl r.nqQny

R~Ra- am nocar bonyl ox?&&%d- g%‘i %o?g%ig%ﬁ%q? 39)?(,%)‘9 ﬁg%%%n%&ster of
R~Rd- am noal kyl earbodyl ,(2hydgoxy-.R- ammaidc arrod ndid hr dedrdd part mpkert heny| |
aryl sul fonyl (R)am_no, RRa-ani noal koxy,. R~Rd-.anin bonyl ( R~) am no,
trifluoronethyl gg‘?f’&ﬁﬂzfﬁ)’ am"ﬁo?%eg%wcﬁs)ullf% 16}\5( R) ani no,

al kyl sul fonyl, anjesuhigaymaRiad s Ayl stdd aydddR) pn dosah bonyl

al kyl sul fonyl (R) am no, aryl carbonyl (R~) am nosul fonyl, and al kyl sul f onyl

(R ami nocarBonyl(A185dRPR 278 R -i ¢ -iIadenderitl iowed gY dePF# Bt ¥Re group

consisting of hydiidnecd! kuheaubenyls. diyl aldyd imAby] CardaBYhixcure

bi sal koxyal kyl , al kyl, hal oal kyl, perfl doroal kyl, trifluoronethylal kyl,

per f | uor oal koxywkigyheaskekoryalelyC, foychohickyls,, Ilediteroeysidainode

het er ocycl oal kyl carbaonyl, aryl . heter.ocycl o, teroaryl,_c oal kyl al kyl ,

Byl oyl Kyl DEEEP GO AERYE Eoher e y | bl Ryl kytas Ydad, (4nd

het er oaryl t hi oakkgl reacylisul cemtlinwddisuduntar het eraary ! sutdeonyl ,

car boxyal kyl , alkox%qarbonylalkﬁg, am nocar bonyl , al kyl i m nocar bonyl ,

aryl i m noc&bonyFachdrer ¥eyc MEFHSTo i BOhBOUEF Y t HReaPkyFural kK§FPhi oal kyl

aryl thi oal kenyl grabkyhibhhegl kenyl . (heg enparyl ahkylbunte! aahkul eakkonyl,

hydr oxyal kyl carbonyi’, thi oal kyl carbonyl, al kenyl’, “al kynyl, al koxyal kyl ,

al koxycar bonyl , davelloppdamben ekt rav veshlvdea catlbphyscetyte oxyal k9P,

am noal kyl , am poal ky | f onyl , and am nosul f onyl LNy, an } NO

nitrogen of R~ 8§§Rd g%%ig%gf ﬁ%%s%ﬁﬂ%ﬂﬂ??n%% %ﬁ%%m€%£§% éﬁg ?%g@%ghdently

sel ected RY substikdenier oa,80y, ammdof hitepgantefl aRfoerd Bheopieitduyadl |y is

substituted with two substituents such that the twp substituegéi, tggether
ted

with the afitho REEFSEQER, f OFMYTa urate @ ordPpant i R F YV En¥LE

heterocycl o opt ypRakhywedbshiet Weed Pdd Redibdond hieesl ndgpepdently. sel ect ed
Rw substituents, or a heteroaryl optionally substituted wwth up to three

i ndependent |y sel ect @@rR~Fsubfbi tuawnisitisacho Ryt he nathpéndeneryfsemect ed
fromthe group consisting,.of acylal kyl.,, aryl, heterqgaryl._heterocycl o,

al kyl, al kynyl, E’SFEe%yﬁ? 8 EOXJalokﬂ"?/Ola?m %%a‘?%??%ﬁﬁ%ﬁ%%%a?g n‘;‘/‘?ﬁ?

aryl al kyl oxycar hasykddear P@Xsﬁ@slﬁdm thalnad fyl s 1 pbkyt earhvaylchar yl ear bonyl ,
am noal kyl car bonyl , hal oal kyl car bonyl , and hydroxyal kyl, wherein: any such
group i s optd ondll y7sGbBFPLUted THE WA iow YasepehdEne| pveEnéghbd R
substituents; e " kS enge . e he u nsi,sting
of aryl, heter03§§P§£hé?epggggpogghgi+%hr %n§%ﬁg%¥é§ﬂ%§fbo%§€,gogg 3b

het er oaryl car boophsibakdgei, stydmpiral daty doet hyHyaxyfuaahnandatkiting

al kenyl , al kynyl . cycl gal kyl, cycl oal kenyl , al koxy, arylo§§§ 3 0 JuL 7003
569 het er oar yl ok{€ é??é FoXy, 13 K2Ry 1(60y MLl koxy 3l yFO L Wt KX YWRT er oar yl |
RyRzZ- am no, al koxyal kyl, al kyl enedi oxy, aryl oxyal kyl, perfluoroal kyl,
trifluoroal kyl, alkylthio, arylthio, alkyloxycarbonyl, alkyl oxycarbonyl oxy,
aryl oxycar bonyl, aryl al kyl oxycarbonyl, aryl al kyl oxycar bonyl am no,

aryl oxycar bonyl oxy, carboxy, R 'RZ-am nocarbonyl oxy, RYRZ-am nocarbonyl,

~ o~ e - - W e I



each RWis independently selected fromthe group consisting of h drlg
aryl, heteroaryl, heterocyclo, arylcarbonyl, alkylcarbonyl, 003
heteroarylcarbonyl hal ogen, cyano, aldehydo hydr oxy, anino aIkyI

al kenyl , cycl oal kyl, cycl oal kenyl, al koxy, aryl oXyp~hgd yl oxy,
alkenyloxy, a %€ﬁ§loxy, alkoxyaryl alkoxyheteroaryl RYRZME (ﬁ&ﬂﬁi

al koxyal kyl, al kyl enedi oxy, aryloxyalkyl 5pe:f|uoroalky| trlfluoroalkyl
al kyl t hi o, arylthio, al kyl oxycar bonyl , aIkonxycarbononxy,

aryl oxycarbonyl, aryl al kyl oxycarbonyl, aryl al kyl oxycar bonyl am no,

ar yl oxycar bony| Qéggeeawmym@e'ﬁzﬂar@cwr BN 1y TRERGRIEJcar bonyl ,
RYRZ- am noal kyl car bonyl, hydroxyam nocar bonyl , RZ- anlnosulfonyl

RYRZ- aninocarbonphpﬁ#)tawnn@astmhﬁnuwmmMKhyksthoayﬁ(Rw%aﬁfha;was

aryl sul f oyl ( RYFARPISe BPEEY MO Fony [ ERVPATHS, mixture uas
aryl car bonyl (Ry);ﬁahn@%%eméb vard eaclﬂsml sHdiand (Bw-amomegar bomyle each RZ

i s independently selected fromthe group conS|st|ng of aryIaIkyI aryl,

het eroaryl, het ergepéks, walrleylwasme@nwth drkerey| (1xal B6Ex yal) kyldrm noal kyl ,
aIkonxycarbonyI ryl.aLkyl oxycar bon Sar al al oal

al kyl car bonyl , ? Fc§96£§v Ié%1%%% ?%on€¥ a?oah%y?car%ony “&nd
hydr oxyal kyl , m@erelmheeaﬁh &u@hqmyyuaxmﬁzgauﬂﬂdm|atgﬂdwgﬂtuted by up to

t wo |ndependently sel ected R substituents; each R.is |nd%PendentIy sel ected
fromthe group BaRsP¥ERLGESt t& AEAEA the arieepdicaPid ke & RER,

al kyl, “al kynyl, sghkanyh, 2al3k0xy>éaal ka1 AN noal kybweal kykoxyearaany!
arylalkyloxycarbonyl car boxyal kyl”, hal'oal kyl , al kyl car bonyfl, arylcarbonyl
anlnoalkyIddrbonympOhaﬁankyu@arb@m&tranﬂ}fgm@mm&alkyl wherein: the

am noal kyl and am no | car bgn ar aopti aonal | substltute up to
two substituents i ndg )é At | 3‘°y51 e(ﬁlucf rﬁr}?ﬁgygraé:ﬁﬁj (:‘Egr%q gbtalrr!i"gr}of al kyl ,
al kenyl, aryl, aizylzabkyb shek@noany ,diheienaaradalnide @y inaxyeadeonyl , and
alkyloxycarbonyl 3.0 JUL 2003 s~q as to R3a and R3b: R3a and R3 are

i ndependent | y safi8efel- f“FBthﬁ\QrM&r{?on@ilsqmrﬁ”ofl Hy dH-dd,> - I’§°,

al kenyl, al kynyko18b%ka Bt RI-QGWE By 81 RI G801 £ W R | ( AR ch,
alkoxyalkyl wherei n: any such substltuent ot her than hydrldo optlonally is

substltutedfby OARE| ¥, 6of RB®land QR3EG: e trgdetdwer- 2K oy nele 2rivtdogen t o whi ch
they are bonded,, yE?EQ}rl%ﬁBﬁ%YZ(’O.%C@,Ad.SO |Wgr%qgeln%%rg ly. sglected fromthe

group consisting o
)-0, (2)-S, (3) dNoBt hy 1 ) nCOYNEIRY)), {35)ed*i(ﬁ‘©&r®®di(iﬁ)id@0 O,(7)-0C0,(8)-0

EL(2:)O SH- &9-}) E}HC(: ageglﬁﬁ_lgo '\Jlg_lg(ma, _5 g, % .0 ( mmol). The mixture

14) - NeN-, (15) - NE'tNHreﬁlﬁilegﬁ-.L@ﬁ'ﬁ Jend Wds N E,Q%:,(;( SHxosivent.
(19) - O L(CHz) ~- sl - ~(2~) - L(CHz) ~- 5] O ~(21 )- S CHz-, (22) - CHz- S, and(23) a
bond; 3 RQULThE0Zes1idugawid R Gk erhdtiperiteithyl satdt& 2 tHe group

consisting of abkul \aHkaalkylos Aatleo hel angar vk Gyl odkivatea

het er ocycl oal ky alk | heteroar al Ky!% ‘¢ycl oal kyl al'kyl
cycl oal koxyal kypptbesemmyalrmmaﬂloy-l1,5CarnyIL Qxyﬂidqbz;lrttet €roa¥54 oxyal kyl ,

aryl thi oal kyl, hetero Ithloal cy | oal kyl t hi gal k n
heterocycloalkyWﬁhFoa?&% ﬂﬁ@feln % 49/?1t%ﬁ%%.fﬁS%ﬁyc?oalkyl or
heterocycloalkyboﬁﬂénﬁmatbﬁ m&:ﬂﬂfﬁﬁdlﬂﬁﬁiNMHipﬂﬂtédtdthyﬂ&nxamaEHns

i ndependent sel ected from the group consisti of hal o perfl orgalkyl
perfluoroaﬁﬁ%x aspdr PFRYPo MRy | hi%o,9 ¢ r§ ¥¥ ubr thyI§INVP g

al koxycar bonyl aggggreg cErpRdng ene-KhaxYs sdhdroxycar bonyl al kyl
hydr oxycar bonyl al kyl am no, "nitro, hydroxy, hydroxyal kyl

al kyl car bonyl ani no, QndtaﬁkoxﬂmaﬂﬂﬁRHprqﬁﬂﬁtda.hxdrqumﬁnﬁknﬁIBa@%Hécted

Ez?m_zgg) %E(()}u,p ?9”3' %t,i 19 9% incs ])) var X ¥ss1d&d in l 4 2§ Rxadd) (1FONRe) -

mL) and stirred with 4 N HCl in 1,4-dioxane (15 mL,
30 60 mmol) for 2 hours. The solvents were stripped and

the residue was taken up in acetonitrile (10 mL) and

HO (10 mL). This solution was filtered and purified

via prep RP LC to afford the cis isomer as a white



(5)-CO, (6)-S02-RW, (7)-RW S02-, (8)-SD2-, (9)-NH S02-,(10)-S02- NH,
and(1ll)a bond; each Y' is independently selected fromthe group consisting
of hydrido, alkyl, alkoxy, haloalkyl, aryl, arylalkyl, cycloal kyl30 JUL 2003
het er oar yl y, nitrite, nitro, aryloxy, arylal koxy, ryl oxy,
het er oar y|"§PE’W§’9 oxyal kyl , perfl uoroal koxy, perfluoroal kyﬁ%?ﬁmgom
trifluoronethylal kyl, alkenyl, heterocycdqml kyl, trifluoronethyl,

al koxycarbonyl, and am noal kyl, wherein: the aryl, heteroaryl, or

het er ocycl oal kyl is optionally substituted with up to two substituents

| ndependent | v, seliatd eth [4018 [ e P §088kS L0 fafl e gpdholyl, hal o,
nitro, arylal kyl, aryl, alKoxy, a am no, wherein: the amno nitrogen
optional ly is suhstd tagled Wit e t dlttwo SHbIMR wnhved ndepeatelent &g
selected fromtlxe gro nsisting of alkyl and ary] al.kyl; 3.0 JUu 2003
572 each Re isqorﬂfég’gﬁg%nﬁwsseqt%c%édwstﬂét he S Chnksimst isnd 3% hydri do,
al kyl, al kenyl, (\a# akd ArdgdAl kady, hatereamehks heteroaryl al kyl,

aryl oxycar bonyl, alkyl oxycarbonyl, RRdam no carbonyl, R~Rdam nosul fonyl,
R~Raam noal kyl carbonyl , and RRaam noal kysul fonyl; Gis piperidinyl or

piperazi iy’ B2 ud & e Iromine 00uR.GopTishj N pf: (1) -CARW-,
(5)-C0, (6)-S02-R'" -, (7) - eI pHeBy1502~.[ (69)[aNHSAE 1L Uod®) - S 02-NH-,  and(
11 )a bond; Y2 is selected fromthe group consisting of hydrido,_ alkyl,

al koxy, hal oal kyl, aryl, & Rahenyd odrryke Hetdrdarsil Lemx bxy,
aryloxy, aryl alkoxy, heter0q/yaxh; eLetaanklidlekylno RERIdaneaL ke,
perfluoroal kyl thio, trifluoromet hylalKyl, alkenyl, heterocycloal KyT,
trifluorone®hyl, al koxycarbonyl, and am noal kyl, wherein: the aryl,

het eroaryl, or heterocycloal kyl is optionally substituted with up to two
substituents independently selected fromthe group,ténsisting of

al kyl am nocar bonyl, halo, nitro, arylalkyl, ary, al koxy, and am no,
wherein: the amno nitrogen optionally is subst ed with up to two
substituents independently selected fyo grgup consisting of al kyl and
arylalkyl; R2 is selected fromthe @QF®ud constoting of -OR2', -NH O R22,
and -NH O R 4;

HO~N

H
N

Q

CHs

Part A:To a mixture of dibromotriphenyl-

phosphorane ( Aldrich, 50 g, 118 mmol) in

15 dichloremethane (200 mL) at zero C was added N,N-bis-
(2-hydroxyethyl) -P-toluidine (Fluka, 10.5 g, 54
mmol). A slight exotherm was detected. The ice bath
was removed and the reaction stirred eighteen hours
at ambient temperature. After completion, the

20 solvent was evaporated affording an oily solid that
was purified by silica gel (ethyl acetate) to yield
the N,N-bis(2-bromoethyl)-p-toluidine as a white
solid (12.6 g, 73% yield). 'H NMR showed the desired

compound.



R2' is selected fromthe group consisting of hydrido, C--C6-alkyl, aryl,
aryl - C1- C6-al kyl, and pharmaceutical | y-acceptable cation IS
sel ectively r enovabl e protecting group; R 4 is selected fron1§ﬂ%“§r@

conS|st|n glrido, pharnmaceutical ly-acceptabl e cation,

Is selecte Promthe group consisting of O and S; and Bejﬁf&%’%’g 573
R S is selected fromthe group consisti4ggiof C-- Co6- aIkyI, aryl,

C, - C6- al koxy, heteroaryl-C, -C6-al kyl, C3-Ca-cycl oal kyl - C~- C6- al kyl ,

aryl oxy, aryl-C, -C6-al koxy, aryl-Cl-C6-al kyl, heteroaryl, and

am no- C~- C6- al kyl, whetegn: Eeeaa@bmgtgoncéfak5¥ls@ﬂ&@ﬂ%ﬁld&nééUggly i's
substituted with up to two substituents independently selected fromthe
group consisti g @ﬁr@%DC@faﬁxymplar9E (drybl- @+- B8~ élmmol ln N,N-

C3- Cg-cycl oal k aIk . aryl- ~_ < C6- al koxycar bony

o551 kxycar bORTEEHEOETEN 68 Y| R B4 bBRF, SCHECARCIESE % al kyl
nitrogen OptlOQQ&anbieSwhiakiéhedlwﬂbhgtW@4S§b&hbuqenh%-&HthLhat the two
substituents, together with the nitrogen, forma 5- to 8-nenbered

heterocycloSOr( C&i6hryP002mgA ofipound) or andl V. &cé@ﬁdﬂng to claiml,
wherein the COE%%H%%t&gggﬁgpgggaldlngt yehuL e koélgrqyl f 133 G HO- ~'So

~R3a HR R2 N oun 851 £ according to cl™i m1,” wherein the
conpound correspwidds i Thet migtute twasf aesudkd btlBOGCCEorCnRZhoSréAREZYz R~
Rz 1T after which more potassium carbonate (1.0 g, 7.2
mmol) was added, and the reaction continued at 80°C
10 for 3 hours. The reaction was worked up by removing
the solvent by roto-evaporation. The residue was
slurried in ethyl acetate and filtered through a
Celite® pad. The filtrate was concentrated and the
residue crystallized from hot methanol to afford the
15 methyl ester as a yellow solid (9.0 g, 53% yield). ‘H
and *°F NMR showed the desired compound.
Part C: To a solution of the methyl ester of
Part B (9.0 g, 16.6 mmol) in tetrahydrofuran (40 mL)
was added potassium trimethylsilonate (Aldrich, 6.4
20 g, 50 mmol). The reaction stirred overnight (about
18 hours) at ambient temperature. Work up comprised
stripping the tetrahydrofuran and taking the residue
up in H,0 (5 mL), cooling to zero®°C, and titrating to
PH 7 via 6 N HCl. Solids formed and were collected
25 then washed with diethyl ether. The solid was dried
in vacuo to afford the carboxylic acid as a white
solid (8.7 g, 100% yield). 'H and *°F NMR showed the
desired compound.
Part D: To a solution of the carboxylic acid of
30 Part C (8.7 g, 16.5 mmol) in N,N-dimethylformamide
(35 mL) was added N-methylmorpholine (Aldrich, 5.4
mL, 49.5 mmol) followed by N-hydroxybenzotriazole
hydrate (Aldrich, 2.7 g, 19.8 mmol), O- (tetrahydro-



4. A conpound or salt according to claiml, wherein the conpound
corresponds in structure to formula IV: O ~s~~ R2~ ~N R~ R2 AREzY |V A
conpound or salt according to claim1, wherein the conpound §8riégfinds in
30 JUL 2 tructure to fornmula V: o ~s~~ RZ~ ~N AREZY_O V 6. A
conpound 8’?8502% 2':mcordi ng to claim1, wherein: the corrpourf’d:'rgtﬁol"@%‘ﬁbnds in
structure to formula VI: 0o ~s~~ R2~ ~N 15/ ~ EZY2Z RA VI ; and Ais
selected fromthe group consisting of -CHzZ-, -OCHz-, -CH2-O, -S-CHzZ-, and
-CH2-S-. 7. A conpound or salt according to claim1l1, wherein: the conpound

cort esponds | ugliyEluLe L9 BN eV bhar8 IS 20l b A G and A
and (3-dimethylaminopropyl) -3-ethylcarbodiimide
hydrochloride (Sigma, 4.7 g, 24.8 mmol). The mixture
stirred at 40 C for 4 hours and was then stripped of
5 solvent. The residue was taken up in ethyl
acetate/water (350 mL/50 mL). After separation, the
agueous layer was extracted with ethyl acetate (2x-
50 mL). The combined organic layers were washed with
5% KHSO4aq (1x- 30 mL) and brine (1x-30 mL). The
10 organic layer was then dried over Na;S0, and
concentrated yielding an orange oily foam that was
recrystallized from methanol to afford the THP-
protected hydroxamate as a white solid (0.74 g, 64%
vield). 'H and '®F NMR showed the desired compound.
15 Part E: The THP-protected hydroxamate of Part D
(8.9 g,14.2 mmol) was wetted with methanol (3.6 mL)
and stirred with 4 N HCl in dioxane (36 mL) for one
hour. The solvents were evaporated and the oil
slurried in diethyl ether to yield a solid which was
20 filtered and dried. This afforded hydroxamate as a
white solid (8.0 g, 98% yield). 'H and '°F NMR showed
the desired compound. HRMS for Ci:H;,F3N30s8 showed
MMouna = 542 (M™Maie = 542).

25 Example 51: Preparation of N-hydroxy-1- (4-
methylphenyl)-4-[[(4-[4-(trifluoro-
methoxy) phenoxy] -1-piperidinyl] -
sulfonyl) -4-piperidinecarboxamide,
monchydrochloride

30



-CHzZ- S 3 0 JUL 2D03 s~s 8. A conmpound or a pharmaceutically-acceptable
salt thereof, wherein: the conpound corresponds in structure Lg fﬁ;gﬁﬁa
VIIl: ~CH2)n 2\ Y 1 ~CH2)m ~CH2) p R3a R2o / \S~2~N\ R3b VII1 mvPd 1,
or 2; n isweeb@e2il, or 2; pis zero, 1, or 2; the sum of mpactusemsss1l, 2,
3, or 4, as to X, Y, and Z: (a) one of X_ VY, and Zis selected fromthe
group consisting of (O, NR6, O S, S(OP235(0 2, and NS(O) 2R7, and the
remai ning two of X, Y, and Z are CRgR9 and CRIR11, or (b) X and Z, or Z and
Y together constitute a noiety that is selected fromthe group consisting
of NR6C(O), NR6S(O, NR6S(O 2, NR6S, NR60O, SS, NR6NBS, and OC(O), with the
remai ni ng one of X and Y being CR8R9, or (c¢) n isdzero and X, Y, and Z
toget her constitute a noiety selected fromthe p consisting of: 0 6 ~

6' R~-NNRR6 ONORI2Z Re NN O @6 ~N/ R12 R12' R6 ~ Re. \~ ~i
R12 R12' ~ R6 O-N~

"
0 0=8S—N 0
HO.
N
H
N :: i

CHy

Part A: To a solution of N,N-bis{(2-hydroxyethyl) -p-
toluidine (Fluka, 30 g, 154 mmol) in dichloromethane
5 (100 mL) was slowly added a solution of

thionylchloride (Aldrich, 36 mL, 462 mmol) in
dichloromethane (300 mL). The reaction was stirred
for 2 hours at ambient temperature then heated for 1
hour at reflux. After removing the solvent, the

10 residue was slurried in ethyl acetate. The ethyl
acetate was decanted, then the residue was slurried
in hexanes giving a solid precipitate. The solid was
filtered and washed with hexanes followed by diethyl
ether. The solid was dried to afford the N,N-bis{2-

15 dichlorocethyl) -p-toluidine monochloride salt as a
gray solid (24 g, 58% yield). 'H showed the desired
compound.

Part B: The N,N-bis(2-dichloroethyl)-p-

toluidine monochloride salt of Part A was suspended

20 in water (200 mL) and neutralized (pH 7) with
saturated sodium bicarbonate. This was then
extracted with a mixture of diethyl ether (200 mL)
and ethyl acetate (50 mL) which dissolved all solids.
The organic layer was washed with brine (1x-100 mL)

25 then dried over Na;S80,, filtered and concentrated to



6 ~~06. R~-NS-NR R12 R6 ~ ~N~N R12 R12' R6 ~ \N 'O 30%&92@3576
0O OOR6 R6 R6 O-N~ \NOS~N~, , , OR2 RR2~- Rt ~~ tz~
" R2 Rz~ RR3 R3 R3 R3\N \N RO\N-N N _N, and ~ ~ , wherein wavy

i nes are \pgnegaehp the atons of the depicted ring; each R6 dently
selected fromthe group consisting of hydrido, Ct-C6-alkyl gacﬁédgr?%%p

Co6-aryl -t -C6-al kyl, aryl carbonyl, -544-
bi s(Ct - C6-al koxy-Ct - C6-al kyl)-Ct - Csal kyl, Cl1-C6-al kyl, C~-C6-hal oal kyl,
Cl- C6- perfl uor oal kyl, Ct-C6-trifluoronethylalkyl, C~ -C6-perfluoroal koxy-C

t -C6-al kyl, oaCEcyl‘l?é kf%gcg se Gt Mg Iaky Car 36‘3' 08l o

C3- C8- heterocy eterocycl oa ony phen 5- to
6- menber ed het et |immolS-. td‘rﬁe reeirtb evaed dhests@rlm'@rdylln 4- methyl J2-

C3- C8-cycl oal kyl - C~-CG al }<5yl no )ié het er 0q, onqy%-c t
- 06-al kyl , het &ESH3AANRE l@&?i/( oRpIAe He FC -~
- C6-al kyl, phe%' %iw'mm&& % a{%el%l' f%{ﬁé m@mutx% Q«a@fﬂéea’\féh

het er oaryl sul f car bo - C4- al koxycar bon
- C6- al kyl, @m mafalrtborﬁﬁbl? 19 theLQ&-r al fiter mecdibgny It hep iEmy mmxmcraﬁr bonyl ,

5- to 6-nenbered heterocycl oi.m nocarb l.,., phenyl thio-Ct-Cg-al kyl

G- Co- al Kyl thi G761 T SIS IR h s SOBPR  rpies washihg "EHe

C~- C4- al kyl t hi @=EB3- Gl tesimyl ,fﬁut&eﬁm%@e;ro%elmtﬁrdw YitHe rdbral&kyl,
hal o-C ~ - C6-al kyl car bonyl , ¥dr oxy-C t-C6-al kyl car bonyl

t hi ol - Ct - C6- al Ib&ﬂsca?ad‘cﬁ‘&ﬂlo @%q@hﬂlet@’mﬂq{yngﬂloo mL) and
Ct - CS- al koxycatr, 0X
y m@ﬂ¥%§|(§5 ﬁﬁ BNEHJNHBQﬁ?{ﬁf?%}é§ Qags

hydroxy-C t - am nocar bonyl am nocar ny , am nosul fonyl ,
ani no- Ct - G60 al kit fGrypll) ,arkd: e nG-0CmLAG- alheyl drvitest eivier tNea SO,

am nocar bonyl , roxyam Jocar m ul f onyl ,

am no- Ct - 06- al W{dg Ci%:rﬁﬂ aé:r‘?d;)zfrﬁlr‘?(ffa dgbtiﬁl b>i’r"ﬁ“’tor'dagj‘Hﬁ’'5'0ﬁ'tsl Ghally is

substituted w thrdh ted 1 Wor Sbsd | twty&élradependeahbweael;%t gdshred t he

group consi sting of C-C6-al kyl, yl-Ct - CGanf/ C3- C8-cycl oal kyl, and

Ct - C6- al kyl car S@FHOUIRG' L& Isé‘tﬁ“@di HavRUTee ofr GuPTamesi sMchg of hydri do,
Q - C6- alkylCarm@ﬂgchlof%/%dHébfg%ggcompounds.

15 Part C: To a slurry of 4-hydroxypiperadine
(Aldrich, 273 g, 2.7 mol) in tetrahydrofuran (1.8 L)
was added triethylamine (Aldrich, 402 mL, 2.9 mol),
followed by slow addition of a solution of di-tert-
butyl-dicarbonate (Aldrich, 600 g, 2.7 mol) in

20 tetrahyrdofuran (1.2 L). The temperature was
monitored and maintained below 32°C. The mixture was
stirred for 4 hours before working up. Work up
comprised removing the tetrahydrofuran by roto-
evaporation and taking the residue up in ethyl

25 acetate (300 mL). The organic was washed with 5%
KHSO4 ag (2x-1 L) and brine (1x-1 L) then dried over
anhydrous Na,S0,;, filtered, and concentrated to afford
a crude brown oil. The oil was crystallized from
hexanes providing the N-BOC-4-hydroxypiperidine as a

30 tan solid (515 g, 95% yield). 'H NMR showed the
desired compound.

Part D: To a slurry of the N-BOC-4-
hydroxypiperidine of Part C (515 g, 2.6 mol) and



577 C6-aryl-C~-C6-al kyl, aryl carbonyl,

bi s( C~- C6- al koxy- C~- C6-al kyl )-C, - C6-al kyl, C,-C6-al kyl, C ~ -8&8-Hal2e@ ky! ,
C ~ -C6-perfluoro alkyl, C ~ -C6-trifluoronethylalkyl, C~

- C6- per f | worgpabiedxy C~- C6- al kyl, C - C6- al koxy- C~- C6- al kyl , gSrGkpomyssh oal kyl ,
C3- C8- heterocycl oal kyl , C3-Cg- het erocycl oal kyl carbonyl, phenyl, 5- to

6- nenbered heterocyclo, 5- to 6-nenbereb4heteroaryl,

C3- Cg- cycl oal kyl - C~- C6- al kyl, phenoxy- Cl- C6- al kyl ,

het er oar yl oxy- C~- C6- al kyl, heteroaryl - C~- C6- al koxy- C, - C6- al kyl,

het er oaryl t hi o¢ £ie €6y Bhkite phﬁsswlrﬁzw fory Imo10~- 136- &l Kyl sbhetibne5- to

6- menber ed heteroaryl sul fon car boxy- C~- C6- al kyl,

C~- C4- al koxycaFJoo?lyz %I‘k@/l zeZaMCh s8aeBoAy | WaEl sEBWAVK fIdecnecar bonyl |

oy TS L B el ot o o

phenyl t hi o- C3-fil6; a2 k@rrydﬂ, ) Gna %mwddmmﬁ CGIBM(emy)I 5After6unagber ed

het er oar yl - C~- k al o- C1- C6- al kyl car bony

hydr oxy- C12C6- %@( b‘é’?boﬂi‘ﬁ 1¢ehiRALiEMNESs- %"@Y'E‘gr%ﬁhe CSEeBLAPReny! |
C3- C6- al kynyl ,s&r% aﬂ(% bonydry EU(% W@@@yfemov1ng the
NRgR9- C, - CS- al kyl car bonyl, hydroxy-C al Kyl , am nocar bonyl ,

hydr oxyami nocaﬁdabvwmt; aoy ms;ma‘e)rg@bqrmcrm -aGid Chalal hy | St f Uﬁyhduand

2 nosul fonyl it Ao T LR SV €Ul oy, M SO 68 CCRI BT M+ ogen

optionally is subst i it ] w;th U0 atrwp &qb.ﬁ’ﬁgtdu\eé& SNazrmte,pendw&t |y

sel ected from t he ‘g%%up con,si sti ncg C~- C6- al kyl yl - C~- C6- al kyl ,

C3- C8- cychBal KIAXE éf%rﬁﬂncwtq%t%%l%t%ﬁfPFenﬁiPﬁe group
consi sting of ﬁ(%éﬁié‘:yﬂ:e r@erswl,aéeet HOHMog helerocyrlan LdybPeal kvl

C3- C6- al kynyl kenyl”,” C1-'C6- car boxyal kyI and C, - Co- hydroxyal kyl ;
as to RS: eacIﬁCRglCﬂs 66ﬂjeﬂ)erﬂjlentd1§ud§elmleﬂ froM R @i'm)*ped:m sting of
hydri do, hydro |, aryl, aryl-C, -C6-alkyl, heteroaryl,

het er oar yI - ‘%%“g‘?i ?O% ’t% al kynyl , Cz-06-al kenyl , t hi ol - C1- C6- al kyl ,
C, - C6-al kyl t h| o- C, mxamylo\@mma@lglmm kyd s C‘char@dawkyh 4-
heterocycloallé%r - C6-al k C ~ -C6-al koxy-C ~ -C6-a

aryl al koxy ro@t}@?‘yaﬁl'l@d”ﬁ&l (‘,(A—R?‘J-lé?'kok@o A-T6- %‘F kywmol)

hydr oxy- C~- C6- a@l&)ﬂ,:Nmﬂﬁ&Waf&‘?r%uQ“@ ®d ky), After cooling to

hydr oxycar bonyl aryl - C~- C6-al’kyl , am nocar bonyl C, - C6-al kyl,

aryl oxy- C~- C6- I?éI NaBt éﬁ\b@ﬁbeyS@i @laqikyperaﬁym hite- @~-96:62z§llkyl

het er oaryl t hi g; id Skt ts, a
sul f one of any sal d t 10 sJIolgfl tuen s,el;)erfJlaét}%/)r%&léq| ‘%%é %HP byt A
trifluoronet hytlh@-re@ﬁ:tmld«ylst:l’ta’reﬁ GoxCa: & Kydyrs. The plperldlne

al koxycar ponyl am nd amn .- C6-a] kyl erein: 3 0 Ju
2003 578 ?ﬁe R gaﬁaﬁaﬁ/% %g“erﬁ'op?tﬁ%orfa‘f‘?€J i‘%""%u%EFPt BEE8% 1 h up
to two substi taltﬁﬂttﬂ'lé neepandantyas sl £eded d romocheogr QUpensi sting of

C~-C6-al kyl, aryl-C, -C6-al kyl, cycloal kyl, and C, - C6-al kyl carbonyl, or R8
and R9, toget H‘é}l%ﬁlquw D OTERSR Wi dIFttJIﬂeya aF@t®bneed2 -Form a car bony!
group, or R8 angd, Rk K LAY Riest QQ%‘OCyC nhd bDse2L@URL L0 which they

are bonded, forma 5- to 8-nenbere icrihg or a 5- to 8-nenbered
het erocycl i c megylaie and m@}bn'eem aduedet Sfoek oup conasiatedi afdependent |y

sel ect ed om t.he ar.ou onS| of ni t rogen and s as to
o Conen 1 ST S SN Oy A T AE Ran o Ber Kakdheaa, | do.
hydroxy, C--C&tad knésuméflup arryldl%trgﬁraédwér het ey oand! H,0 (400

het er oaryl - C~- CG al k’I}./h CZ- C6- al kynyl, C2-C6-al kenyl, thiol-Cr -C6-alkyl,
C ~ - 06-al kyl tHilo- c The Y@III@IWQ:%I%%EPEKISAW@:y%m@aFR?I ergapigl kprer

het erocycl oal kyls G~ I I _

aryl al koxy- C~-éb$ Qf< ﬁ%%d&gé’l ]-Fko@xgsfﬁgé%Lﬁkoxy %%e aﬁ<x 500 mL)
hydr oxy- Cl1- CG-ta‘IdfyIderoomcmdzsmyICfal:ﬁeaé&yl and concentrated to
hydroxyca onyl I - C~- C6-al k nocar bon I -C~-C6-a ,

aryl oxyC~-€26 %ﬁ/ ﬁ/ BEE ~-’E%' A%yI30%r yl 2Ri d ér ugs. QiRy!l

het eroaryl t hi oGk §6t ald‘{)"'% ceudel {e1¢g of lﬁ”NM?{a's@xoW&'do twséééﬂ%ﬁ S, a

sul fone of any sai hi o substituénts, perfluoro-C~-C6-al
trifluoromet hydonpoues &IIIQXIQ, MInetI}‘o he %l:ahiqyat;lon byproduct "1-

al koxycar bonyl am n n C~- erein: the

i 6. Co 08 AT ST HGE I 15§ <& SUE TR YR ERPVEEFAS Lo two
substituents i ndependently sel ected fromthe group consisting of

C~- C6-al kyl, aryl -C~-C6-al kyl, cycloal kyl, and C, - C6-al kyl carbonyl, or R9
and R8, together with the carbon to which they are bonded, form a carbonyl
group, or a 5- to 8- rrenbered carbocycllc ri ng or a 5- to 8 rrenbered

T . T ] o, . b1 I



R and R 1, or R and R8, together with the atons) to whi c Hﬂa re
bonded, forma 5- to 8-nenbered carbocyclic ring or a S- to 8- @

het erocyclic ring containing one or two heteroatons that are independently
sel ect ed {ydodera 9roup consisting of nitrogen, oxygen, angcgiabdodiiospsS tO
R ~R | is selected fromthe group consisting of hydrido, hydroxy,

C~- C6-al kyl, aryl, aryl-GC -C6-al kyl, hetesearyl, heteroaryl-C~-C6-al kyl,
C2- C6- al kynyl , Cz-C6-al kenyl, thiol-C~ C6-alkyl,

C, - C6- al kyl t hi o- C~- C6-al kyl cycl oal kyl, cycl oal kyl -C, - C6-al kyl,

het er ocycl oal kyl -C k yl al;koxy-C
~ -06-al kyl, C~-Cb- :sﬁ"’i<lg£>?yfmc:~ny3 é;?k%&éﬁ“céééée%%ﬂ%’fngﬁg"?{é%b&?&%a Kyl |
hydr oxycar bonyHC3- G8r addqpgney tr okylcarbohyhal | was--Suakllyl the crude

am nocar bonyl - C~- yl ox C~-CG aI yI, het er yl oxy- C1- C6-al kyl,
aryl t hi o- C, - 064 kﬁfa%egcgéar%q EE g@éf@méé Iof any said
thio substituemkd)) a st m@n@@we%ﬁé dcrms Ost§£=' éausﬂEiSche

per f 1 uor o- C~- C6- aIk , trifluoronethyl-C--C6-al kyl, hal o- Cl- C6-al kyl

al koxycar bony| awisi VB aﬁkyﬂrl%hdlrarﬂmlﬁ/l (Et}aﬁtkyandv\/ﬁéiéemedt he
am no- C~- C6- al k-%‘ ryotr &M, on IOI’] s}ﬁestltotbt q_'vmam u&éo
ndepe romt ?

substituents i Iy e group Ensii i myof

C~- C6-al kyl , arg p@“l@wﬁldQWsaWM kyd & a SeTharke, c&bahkyécaqbeamb or R
and R, together with the carbon to which they are_ bonded, form a carbonyl
group, or 3 GOIYLITD3 I RIEIY N RFEeE bBEYRlic ring or a s- to

8- enber ed het eonicllghddintoontal i ne e LuR.het eoatoms that are

i ndependent |y sel ected fromthe group consistin nitrogen, oxygen, and
sul fur; on§y omembinRR ardtiRE ayveR: MORL £ibbgrbd hydr oopceRtZaaed R 2'

are i ndependen I fromthe [ ng_of _hydri do

C~- C6- al kyl , %ﬁya%gr %Idt %qjecéj atfwdl et glr(giﬁ'@%mt%?ogr %PST"VyFOlld
CZ- C6- al kynyl (€26Car,aldeanytieIdli Ol G~ NIR- alhloyled aHd abd kited

cycl oal kyl - C~- 06- al kyl , heterocycl oal kyl - C~- C6- al kyl ,

C~- CB- al koxy- cfowoé‘%l aryl oxy- C~- 06-al kyl , ami no- C~- G- al kyl ,

C~- C6- al koxy- C, - Coalpl@xy -(,Cl Al I
hydr oxycar bonyl - C~- C6- al kyl , q%‘ydrﬂgxxﬂyecral%gﬂé;)%%%abgcg g?ﬁ%?' 520

ami nocar bory| - @nos- alddyltrlaaqmd;wum.e (Iiﬁledﬁ@cth het @robs yI8xym@esl 06- al kyl ,
C~- C6-al kyl t hi - C= y. ' y
het er oaryl t hi o- (e,‘? nguﬁu%ed a su#lfcg!xll cf‘:qja‘-"n?/es i 4" ?h 2) gsf f)uents a

sul fone of anytsakertfiCo sabsbll'uuebtnsofpefeftlhla(mreOSQJJf-d%yhlck}ylorlde
trifluoronethyl CGaIkyI hal o- C1- C6- al kyl, _.
al koxycar bonyi éﬁ&ﬁa 160, oF Oy Ayt S é‘?ﬁ‘%& R i erkromGRERBEN:(2PRe

ami no- C, - C6- al ky)) Wl %Q%l@ptdd%f@i | Mndﬁq%iﬁé Utied YehBedBrheet WO
substituents |ndependently Selected fromthe group consi sting of

C~- C6-al kyd0 adglsscthes dKE., &ftesalthy adsidion Cs-he kitedpabhyvas each
R13 is indepen lectsed fro n £ benzyl,
phenyl, C-- Q—?E.B%dsc%ng % lre%gg@, %&\’%’keﬁﬁ%ﬁ%ﬁgé eggg‘%lg]rﬁgﬁyal kyl ;
as to R3a and mﬁerR&mearmbLﬁs,G @iee su'aixetp:eﬁglemtqw:sele@bedgbnem t e group
consi sting of h d |do al Ikenyl al kyn ar eterocycl o
heteroaryl, cy ﬁ'r% Sq % ?/%Jeg%?ﬁlu éﬂy ﬁcﬁeE&g i #88nt
ot her than hydli:'a@l@nomp qrmalé%yls édéqféﬂé ut £d, pyandREs0~(101) R38Aace R36,
together with the nitrogen to which they are bonded, form - GAREZYZ
25 separated, the aqueous layer was extracted with ethyl
acetate (2x- 400 mL). The combined organic layers
were washed with 5% KHSO, 54 (2x-600 mL) and brine (1x-
600 mL). The organic layers were then dried over
Na;S04, filtered, and concentrated to afford the
30 piperidine mesylate, SC 80766, as a brown solid (139
g, 79% yield. 'H NMR showed the desired compound.
Part H: Oven-dried glassware was charged with

the piperidine mesylate of Part G (92 g, 271 mmol)



each A is independently selected fromthe group consisting of:
(1)-0,(2)-S,(4)-CO N(Re), 3 0 JUL 2003 say (5) -N(Re)-CO, 56) -CO O
(7) -OCO, (8 -OCO0O, (9) -HC=CH, (10) -NHCONH, ( 113)0 - 2003 C-,

(12) -NH—WO&MZI( 13) -O- CO-NH, ( 14) -NeN-, (15) -NH+ Ngic(r;,%;,%?ggt N( Re) -,
e) - Cs | ,_0] O,

(17) -N( (18) _CHZ_~ (19) -O[(CHZ) ~-s)(20) -[( 21 )
-S-CH2-, (22) -CHz-S-, and (23) a bond:5eaeh R is independently sel ected
fromthe group consisting of alkyl, alkoxyal kyl, aryl, heteroaryl,
cycl oal kyl, heterocycl oal kyl, arylal kyl, heteroarylal kyl, cycl oal kyl al kyl,

cycl oal kyl oxyalky!ve oG] 08 KRR A arfl YXyad lka/é ,-75°C,

het er oaryl oxyal kyl, arylthi oal kyl, heteroarylthioal kyl,
cycl oal kyl t hi dal tydum grics (tetiererdycl soial Myl arhidzal AAdr wher el nd Mhen

het eroaryl, aryl cloal kyl , eter | oal.kyl optipnally_ i ubstituted
with up to tmy%ﬁxciﬁ??ﬁi%q'ng@é;ﬁr&énﬁ%fmo t P rd ‘T[Hrﬂ% ‘3‘?%%%

consi sting of Jadindaldnigedradalde/ Ibe R8F flatoroal kovey rpitliildrongad kyl thio,
trifluoronethylalkyl, am no, al koxycarbonylal kyl, C, -C2-al kyl ene-di oxy,

hydr oxycar Bonydtaluasgd  fapd ridk yeiayura sy | sl tep diien@ddi tien jdr 6y,
hyd | kyl, I | ami | ; .
i %d(rag)é%genill y @eﬁc eyzjf%;yom E}hg%gr%ggl%oégg;%rf%\%i ?@?ﬁj%éfé)éte (2)

-(R'"")CO, (AL ditdcP Q0B 582, ,( 325 GlRe)in Hebhrafy@ydiran($)00CO-, (6)
SCz-R' -, (7) RWS0Z ~ (8) -502-, (9) -NHS02-, (10) -SOZ-NH, and ( 11 )
a bond: ' eacH 332iThd&SEHIh{IRE SARGTA YTORTHRY gf 60 corfsi & ng of
hydrido, al kylgy bl . rdial0aldi .atary¥secar yhal kiacad Qalkyl, heteroaryl,

hydroxy, nitrile, nitro, aryloxy, arylal koxy, heteroaryl oxy,
het er oar yl 8l kyduerRhed aliigh sararfdtast dllddxy:, repindrosihkyt 2 hnpe

ri f1 vor omet hyl g kyl., akkenyl,. heleracy ghaalkylo Ariflyoronetind
al koxycar bonyl”,""and am noal kyI", erein” the aryl,,” he eroarycf, or
het er ocycl oal kyHuriks afptiicenal |nf tethsiarnired s t9PQyp tihe tmviktsitestwdgient s

i ndependently sel ected, fromthe group consjsting of alkylcarbonyl, halo,
nitro, arylal KIETaG5A9 Ak &Y affhRTh, (B\Rﬁer % mlt?%e a?ﬁ?l%nhg?r ogen

optional ly is akstiddHed Wit di JrQ et MHBSL T UBAL Sob NAEpeadent |y
sel ected fromthe group consisting of ajl(ﬁlgl and aryl al kyl; each Re is
i ndependehP| y bxdinect @k -0t he thesup g iots hPaShyapPdo, al kyl ,

21yl xycar bor T e o han > Ry osul {opy7 T dagyearbomyl,
R~Rdani noal kylcr:a/rsmri’ Wi,zeah(frl%ﬂRdmﬁh&Jmlkysm}feOMlidB Was ptpkieditagl or
L AL O S G S el O,
(g) -soz-, as a tan solid (78 g, 72%). H NMR showed the desired
20 compound with some starting material present.
Part I: To a mixture of the methylene ester of
Part H (4.0 g, 10.0 mmol), potassium carbonate
(Aldrich, 4.1 g, 30.0 mmol), and 18-crown-6 (Aldrich,
0.1 g, .04 mmol) in N,N-dimethylformamide (20 mL) was
25 added the dibromo-amine of Part B (3.2 g, 10.0 mmol).
The mixture was heated at 80°C for 18 hours, after
which more potassium carbonate (1.5 g, 12 mmol) was
added, and the reaction continued at 80°C for 14
hours. The reaction was worked up by removing the
30 solvent by roto-evaporation. The residue was
slurried in acetonitrile and filtered through a
Celite pad. The filtrate was concentrated and the

residue was purified on silica gel (ethyl



3 0 JUL 2003 583 (9) -NHS02-, (10) -S02-NH, and ( 11 ) a bonﬂ'Jggsz
sel ected fromthe group consisting of hydrido, alkyl, alkoxy, gl "Kyl ,
aryl, arylal kyl, cycloal kyl, heteroaryl, hydroxy, aryloxy, aryl al koxy,
het er oar y| teroaryl al kyl , perfl uoroal koxy, perfluor I
trifluor )c()vréﬁ%zgfkyl , al kenyl, heterocycloal kyl, trifluor 8%\9@%/({0@5&’]

al koxycar bonyl, and am noal kyl , wherei nsatghe aryl, heteroaryl, or

het er ocycl oal kyl is optionally substituted with up to two substituents

i ndependently sel ected fromthe group consisting of alkylcarbonyl, halo,

nitro, aryl al - an 1.0 B0 m_no _ni t rogen
optionally isK%%%%$§%h?%£%§§%¥ E% ggﬁg%g gﬁ%@?%?hg%t%g?ﬁ eggnggntly
sel ect ed fromddeengs osgl DONSE séi gy 06% aykyldand &K yaad kYF; Nekch R and Rd is

i ndependently sel ected fromthe group consisting of hydrido, alkylcarbonyl,
aryl al kyl , aryiRewednyte $SEXKOxGAPRGP2Dal kyl , hal oal kyl , perfl uor oal kyl ,
trifluoromethyl al kyps,pesf| upgoal lfewgusxx' ofakkexyakkyh, ecxehodlkyl,

het er ocycl oal kyl , heterocycl oal kyl carbonyl, aryl, hetérocyclo, heteroaryl,
cycl oal kyl &l kyRartary| okdyal kyl , 3 het smokl yinxyetkphydretfarear 114l kdxyal kyl ,
het eroaryl t hi oal kyl , .atyl sul fonyl , al kyl sul fonyl, heteroarylsulfqgnyl,
carboxyalkyl,%ﬂﬁ«ﬁg%%étﬁﬁﬁ@%ﬁk%T,tﬁh?%ﬁﬁﬁhﬁ&ﬂépétglQéﬂlﬁﬁ%@bangnyl

aryl i m nocar benyly1 het@rerycl otnk neeac oK waar ¥rtikireadl kylerndlghel t hi oal kyl ,
aryl t hi oal kenyl, al kyl t hi oal kenyl, heteroaryl al kyl, hal oal kyl carbonyl ,
hydr oxyal kyl catadepyt | 18 hiohns kyacaprbbhgnt ARRERyRL UKy nMerkaMPoxyal kyl ,

al koxycar bonyl C 1N I r LKyl
am noal kyl , aﬁ?ﬁﬁﬁiﬁ?ﬁdﬁ%@%@?%gaﬁﬁéaﬁ?ﬁ%éh??gﬁgp¥aﬁh§¥gi%%*gﬁ g#ﬁno
nitrogen b6 ResRiheptp avally0 i S subst idadeingd tb zmeroC t vand ndependent |y
selected Ry substituents, or _any amn i gen _of R~ or Rd optionally is
substituted\Mﬁ%F?%ﬁf?ﬁﬂﬁﬁi?%e%t@lghcg @hgﬁgthe59&6§§u§§FWF9eﬁpg, t oget her
with the am nqud¥d r@gElect & MhénSAhbhadedieh Raktioalikyinesat ghat ed

het erocycl o optionally substituted with up to three independently sel ected
RW subst it uentsPlif wahcdeiedrih vperentP| $Liewst thet é:ér%wll}ﬁ to three

i ndependent | y sef ect 4f§7SQQététH§Et§61§8CQ13% i g@Qegq@g%ﬂplylﬁelected
fromthe group consisting of arylalkyl, aryl, ‘hetéroaryl, heterocycl o,

al kyl , al kX§nylanal’REnyMR ahkerdakkyl deaninegaldampowtdkyl| oxycar bonyl , 30
JUL 2003 584 aryl al kyl oxycarponyl ar boxyal kyl, hal oal kyl,, al kyl carbonyl ,
aryl car bonyl , anin&%%ﬁyﬁ{hrb M ,éﬂgPﬁlngchéhﬁoﬁffgo lﬁy&F&%ygﬁkyl,
wherein: any sughc group. 6 Sgopt | ®nakby) SUASKI, NudacheliyQE cirthaimide (5

i ndependently selected R substituents; each R' is_independently selected
from the groufltordstiFRESIN argThY hepepBarlre H@@@F&é&bl@;Gaﬂﬁhcarbonyl,
al kyl carbonyl ,g Fi%ﬁrﬁ?ﬁf yﬁﬁﬁ&%‘d' by DAL gagox‘}l‘:@?ﬁ’ot@i@%@i@hﬂ&f@%@(y,

am no, al kyl, alkenyl,” al kynyl, cytloal kyl, Cycl oal kenyl, al Koxy, aryl oxy,
het er oar y20xy, (Zaldeenyh ox§, 2 &l &y nyt dxpmod) koRy At r adividaor2at-aysany| |,
RyRZ- am no, alkaq N al kyl enedi, gx arylo | Kwl,, rfl.uorpal kyl ,
trifluoroal kyl%('ﬁiﬂ{%*%%yt%@%?ﬁi (S,B'é?kgl’ OQy)(%?‘B“@]i I’ %giiyll o{<3ycar bonyl oxy,
ar yl oxycar bonyd i mext iy BacimhOpyepy bpnyl et BiyY cakdbddidysiatebonyl ani no,

aryl oxycar bonyl oxy, carboxy, RYRZ-am nocarbonyl oxy, RyRZ-an nocarbonyl,
RyRZ- ani noal k Xﬂﬁ?ﬁﬁ&@?lﬁ?dF%&?ﬁﬁin8c5?b8my?;ﬁ%ﬁ%§ﬁnin&%ﬁimﬁﬁﬂgre

R ' RZ- am nocarhoyd{ R edM 040 td | fd 1085 onBE Py | aHLf QBY! ERen) 88kABped

het er oaryl sul f onyl ( Ry) am no, aryl sul fonyl (Ry)ani no,

aryl sul f o&§| ( RD eadIernt bonThe nekytvel vesyt@ReramMman ethyl

aryl carbonyl ( m nosul f ony an Kk ul f | ( ! o] ; each RW
is i ndependen%/%/ea%aeﬁee?;‘feé%eﬂL?T?t'Hg/gboﬁ'yCongﬁ%)setellﬁés)eﬁg%%gﬁlgo?ﬂﬁ yl,
heteroaryl, heiqiasys!| Dayéar yhgar ooaybcrabkwlicar kamytl, dwiterne afapdcar bonyl ,
hal ogen, cyano, al dehydo, hydroxy, .am no, al kyl, alkenyl, alkynyl,

cycl oal kyl, cyd delkkenyThe aFRBRYNEE PrERpichdEaredd MeRhe  Waih&sh iRy,

al kynyl oxy, al , al y r -anhnosaa xya |,
aIkyIenedioxyf¥§?§%§¥§hfkfﬁ?%pg§%ﬁﬁgfd%+iy$?5%$if 30?8ahé3f, gf%ylthio,
aryl t hi o,3al kydmgertiar bomy | t herh kgt brgcavbenWeel89, angl oxycenbonayéd

o b S " LSS OISR, Y RS

RyRZ- am noal k&35 bedwhandy df 9Xy 8FLRACRHROAY D - FddRe B AR D Bthat e

RyRz- am nocar bonyl (RY) am no, trifluoromethyl sul fonyl (RY)am no,

het er oaryl sul fonyl - (Ry) am no, aryl sul fonyl (Ry)am no,

aryl sul fonyl (Ry) am nocar bonyl, al kyl sul fonyl (R ') am no,

aryl carbonyl (Ry) am nosul fonyl, and al kyl sul fonyl (Ry) am nocar bonyl; each RZ
i s independently selected fromthe group consisting of arylalkyl, aryl,

het eroaryl, heterocyclo, alkyl, alkynyl, alkenyl, al koxyal kyl, am noal kyl,



each R is independently selected fromthe group consisting 3 ﬁfy al kyl,
aryl, heteroaryl, heterocyclo, alkyl, alkynyl, alkenyl, alk %&

am noal kyl , aIkonxycarbonyI, aryl al kyl oxycar bonyl, carboxyal kyl ,
hanaIkyI al kyl carbonyl, aryl carbonyl, anlnoalkylcarbonyl

hanaIkyI 6% and hydroxyalkyl wherein: the antnoaIkVFT%HHmBON
antnoalkylcarbonyl are optionally substlg bed wWth up to two substituents
i ndependently selected fromthe group consisting of alkyl, alkenyl, aryl,
aryl al kyl, heteroaryl, heteroarylal kyl, aryl oxycarbonyl, and
aIkonxycarbonyI RZ is selected frontthe group consisting of

-NH O R22, and a—ﬁ\lt"f— MR 99219 s(Qeie T edf4 orme i gr@uﬁ“@onsﬁ sI‘WRtg of
hydrido, C -C6-gldda @edlge ry%&uégeéguﬁg al kyl; R22 is a selectively

renmovabl e protecting group, IS S fed from the group consi sting of
hydrido, pharnmaceut iReadt y-:acCBp ghtet ectedhydnkOayRE RErs Kel ect ed

fromthe group consrstln%_ and S; and R15_is sel t frontthe group
consi sting of 9 ”S'Fa w88 &1%\?%}0 %64 Het® Byl

G3- Cg- cycl oal k)élndC,stQ@rz%ld%l, k@W'l@i—YCl aryla Goxdfs at%%mﬁfﬁfér 506- al kyl
het eroaryl, and am no- C~- C6- al kyl, wherein: the am no-C~- C6-al kyl nitrogen

optionally is $uhst.i tlﬁfécﬁzwwmcup tIchmomrbsmq: tru@irg sst‘rammdent | y

selected fromth r.Q srstln f r Co6- al kyl ,
C3- C8- oyl oal kIFHEE A& 4l A % Jy‘?“& etk k%‘!&%%%%% |a‘néfl e G

C~- Co- al kOXycarsllQﬁﬁﬁl,ecHl’ldt @Tefﬁﬁr}ﬂﬂ ket ro@wr bW ied 4 heolid neh{@n Gﬁael kyl
nitrogen optlonally is substituted with two substituents_such that the two

substituents, tddéEF&e intth FHehi t royeh, 2frraed s-he PRt
het erocycl p,or Jheterearnd 31 p cCYROUWNd iy sy{gl@ccor}ghg}gdtle cana} m 1,

wherein the conpound corresponds I n structure to the formul a: O HON O SNH
0o a -, 3 0 Jdhoa@@3 the desired compound. HRMS for C;sH3eF3;N30¢S

showed M™iouna = 558 (M*Peaic = 558) .

Example 52 : Preparation of tetrahydro-N-hydroxy-4-
15 [{4- (phenylmethyl) -1-piperazinyl] -
sulfonyl] -2H-pyran-4 -carboxamide,
monoh hlorid

HCI
HO-

20
Part A: To a cooled solution, zero C, of N-
benzylpiperazine (Aldrich, 10.0 g, 56.7 mmol) in
dichloromethane (75 mL) was added triethylamine
(Aldrich, 11.9 mL, 85.1 mmol), followed by the slow
25 addition of a solution of methane sulfonyl chloride
(Aldrich, 6.6 mL, 85.1 mmol) in dichloromethane { 25
mL). After the addition, the ice bath was removed

and the reaction stirred at ambient temperature for



586 10. A conpound or salt according to claim11, wherein the conpound
corresponds in structure to the formula: OHOGOSOS ~ H~ N /JL ~Cﬁﬁ3CU S\
11. A compound or salt according to claim1l, wherein the con& #&
corresponds in structure to the formula: OHONOS N/ CF3 HO\ O 12. A
compound &0 Wié2laccording to claim 1, wherein the conpoun&CIBi0&83hds in
structure to the formula: O O- ~0 O-N SAN§o- CF H~ 1 o\ O 13 . A conpound
or salt according to claim1, wherein the conmpound corresponds in structure
to the formula: OO- ~OHON SANHOI \ OO-CF3 . 14. A conmpound or salt

oo™ 1S S aypH e e ReppRURONTIL g pERIERnuAg St ructure o he
evaporated and the residue was taken up in ethyl
acetate (200 mL) and water (100 mL). The phases were
separated and the aqueous phase was treated with 1 N
5 NaOH.q ( 100 mL), then extracted with ethyl acetate
(2x-200 mL). The combined organic layers were washed
with 5% KHSO4 o (2x- 100 mL) and brine (1x- 100 mL).
The ethyl acetate was then dried over Na,SO, and
concentrated to afford the piperazine mesylate, as an
10 orange solid (13.0 g, 90% yield). 'H NMR showed the
desired compound.
Part B: Oven-dried glassware was charged with the
piperazine mesylate of Part A (12.6 g, 50 mmol) and
tetrahydrofuran (160 mL) and cocled to -75°C. Lithium
15 Dbis(trimethylsilyl)amide (Aldrach, 1.0 M in
tetrahydrofuran, 165 mL, 165 mmol) was slowly added,
keeping temperature at less than -60°C. The reaction
was stirred for 30 minutes after the addition and was
then charged with a solution of methyl chloroformate
20 (Aldrich, 3.9 mL, %4.5 mmol) in tetrahydrofuran (80
mL) again keeping the temperature at less than -60°C.
After stirring for 1 hour at -75°C, the reaction was
quenched with saturated NH,Cl,,, keeping temperature
below -20°C. The aqueous portion froze into a solid
25 chunk of ice. After warming to 5°C, the mixture was
extracted with ethyl acetate (3x- 200 mL). Organics
were washed with saturated NH,Cl,; (2x-100 mL) and
brine (1x-100ml), then dried over Na.SO, and
concentrated to afford the methylene ester as a brown
30 oil (19.6 g, quantaitative yield). 'H NMR showed the
desired compound.
Part C: To a solution of the methylene ester of

Part B ( 10.0 g, 32.0 mmol), potassium carbonate



15 . A conpound or salt according to claim1, wherein the conpound
corresponds in structure to the formula: VNOSNGCF 3 H~ o ~ 18 ML 2003
conmpound or salt according to claim1, wherein the conmpound corresponds in
structure ormula: OONOS N/ CFH~O\ |1l NO"

conmpound d&g épgngccording to claim1, wherein the conmpoun corrgég3ﬁds in
structure to the fornmula: o O- ~O HON SAs{H3 H 0O CH3 18. A conpound or
salt according to claim1, wherein the conpound corresponds in structure to
the forml a: 3 0 JUL 2003 588 O 0~ ~O HON SAN/ H O 19. A conpound or

sal t_according 1o ghakin 1o wheg el £ B GOTPQUNA COILESRINGIS (AfuSLEHCt Ure to

the formula: O
0.5 g, 2.0 mmol) in dimethylformamide (60 mlL) was

added dibromo-diethylether (Lancaster, 4.4 mL, 35.3
mmol). The mixture was heated at 60°C for 18 hours,

5 after which more potassium carbonate (1.5 g, 12 mmol)
was added, and the reaction continued at 60°C for 4
hours. The reaction was worked up by removing the
solvent by roto-evaporation. The residue was taken
up in ethyl acetate (250 mL) and water (100 mL). The

10 layers were separated and the organic was washed with
water (1x-100 mlL) and brine (2x- 100 mL) then dried
over Na,S04 and concentrated to afford a black oil.
The oil was purified via silica gel (ethyl
acetate/hexanes) yielding the methyl ester as a

15 vyellow oil (7.3 g, 60% yield). *H NMR showed the
desired compound.

Part D: To a solution of the methyl ester of

Part C (3.5 g, 9.2 mmol) in tetrahydrofuran (20 mL)
was added potassium trimethylsilonate (Aldrich, 3.5

20 g, 27.4 mmol). The reaction was stirred overnight
(about 18 hours) at ambient temperature. Work up
comprised removing the tetrahydrofuran and taking the
residue up i1n H,0 (8 mL), cooling to zero°C, and
titrating to pH 7 with 6 N HCl. Solids formed and

25 were collected and washed with water followed by
diethyl ether. The solid was dried in vacuo to
afford the carboxylic acid as an off white solid
(0.75 g, 22% yield). 'H NMR showed the desired
compound.

30 Part E: To a solution of the carboxylic acid of
Part D (0.75 g, 2.0 mmol) in dimethylacetamide (5 mL)
was added N-methylmorpholine (Aldrich, 0.66 mL, 6.0
mmol) followed by N-hydroxybenzotriazole hydrate



H ~l HsC 0 20. A compound or salt according to claim8, wherein the

conpound corresponds in structure to fornmula Xl: ~CH2)n Z~ \Céﬁﬁ@wpgg§H2)p
NBA R2U - Roebr4esddi N J XI 21. A conpound or salt according tegc o381,

wherein the conpound corresponds in structure to formula XIl: O\S/~ ~N~ /
~~ EZY2 NA ~t NR6 Xl 3 0 JUL 20033589 22. A conpound or salt
according to claim20, wherein the conpound corresponds in structure to
formula XIIl: O\\ // S\N~/ I E2Yz | NMNA o XlIIl 23. A salt according to

claim20, whergird#fiehsab 13204 esponggol N, Sbryebdi-any@rihe asyrdm: O HON
~SOH~No HCL CH3 24. A salt according to claim 20, wherein the salt
corresponds i e HuRYREexHlamEne of fuBd: 9, 3.0 mmol), and 1-(3-

dimethylaminopropyl) -3-ethylcarbodiimide
hydrochloride (Sigma, 0.57 g, 3.0 mmol). The mixture
5 was stirred at 40 C for thirteen hours and was then
stripped of solvent. The residue was purified by
reverse phase chromatography (carbon-18,
acetonitrile/water). The product was hydrolyzed on
the column giving the hydroxamate as a white solid
10 (0.54 g, 57% yield). 'H and '°F NMR showed the
desired compound but as the trifluoracetic acid salt.
Part F: The hydroxamate of Part E (0.5 g,1.0
mmol) was dissolved in 1,4-dioxane (3.0 mL) and
stirred with 4 N HCl in dioxane (4 mL) for one hour.
15 The solvent volume was reduced in half then diethyl
ether was added, providing a solid that was filtered
and washed with excess diethyl ether. The solid was
dried to afford the hydrochloride salt as a white
solid (0.4 g, 100% yield). 'H NMR showed the desired
20 compound. HRMS for C;7H,sF3N3;0sS showed M™Miouna = 384
(M*¥ca1c = 384) .

Example 53: Preparation of N-hydroxy-1-
(phenylmethyl) -4- ([ (4-phenyl-1-
25 piperazinyl)sulfonyl] -4-piperidine-

c ami i trifl (o) t



O HO SO \H ~N O HC1 OCF3 25. A conpound or a pharnaceuticalIy-%@égbggﬁle
salt thereof, wherein the conpound corresponds in structure to the formula:
0 HO- O S WOoHOM62ZN 0 O-\CH3 CH3 26. A salt according to cl aRGA/PEN0/OAEr ei n
the salt corresponds in structure to the.d&fmul a: 3 0 JUL 2003 590 OO

HONS-NH~~NN2HC | ~ OO ~CH3 CH3 27. A salt according to claim 20,
wherein the salt corresponds in structure to the formula: OOS O~ N~ TFA
HO ~ NNJ | ~ TFA 28. A conpound or salt according to claim 20, wherein the
conmpound corresponds in structure toclbg/ﬁornula: OHO\\S \N\N~ HN O
29. A salt according io claim20, whgrelP~ sa%% corresponds in structure
to the formula: 0 o O ~~ ii HON A

v

HO LN
S 0

TFA

Part A: To a cooled solution, zero C, of N-
phenylpiperazine (Aldrich, 10.0 g, 61.6 mmel) in
dichloromethane (75 mL) was added triethylamine

5 (Aldrich, 12.9 mL, 92.4 mmol) followed by the slow
addition of a solution of methane sulfonyl chloride
(Aldrich, 7.1 mL, 92.4 mmol) in dichloromethane ( 25
mL) . After the addition, the ice bath was removed
and the reaction stirred at ambient temperature for

10 1.5 hours. Once completed, the solvent was
evaporated and the residue was taken up in ethyl
acetate (200 mL) and water (100 mL). The phases were
separatea and the agueous phase was treated with 1 N
NaOHaq (100 mL) then extracted with ethyl acetate (2x-

15 200 mL). The combined organic layers were washed
with 5% KHSO4 ag (2x- 100 mL) and brine (1lx- 100 mL).
The ethyl acetate was then dried over Na,SO; and
concentrated to afford the piperazine mesylate, SC
80658, as solid (13.0 g, 88% yield). 'H NMR showed

20 the desired compound.

Part B: Oven-dried glassware was charged with
the piperazine mesylate of Part A (12.6 g, 52.4 mmol)
and tetrahydrofuran (160 mL) and cooled to -75°C.
Lithium bis(trimethylsilyl)amide (Aldrich, 1.0 M in

25 tetrahydrofuran, 184 mL, 184 mmol) was slowly added,
keeping temperature below -60°C. The reaction was

stirred for 30 minutes after the addition and was



N O HC1 3 0 JUL 2003 591 30. A salt according to claim 20, wherein ?
salt corresponds in structure to the fornula: OO S O\N- HC HO“N NJ 003 -
HC1 31. Awabéueecording to claim 20, vvherel n the salt corrpsposBios
structure to the formula: OOO\~ i/ g NNHNNHI ~/ CH3 CH3 CH3
O ~CH3 32. A use of a therapeutically- eFPé tive anount of a conpound or a
phar maceutically acceptable salt thereof in the preparation of a
pharmaceutical conposition for the treatnent of a condition associated with
pat hol ogi cal mmhen<QH§¥3¢QWWtﬁ@a§eS@lmm90nwm%r@¢ﬁhYlh@héQﬁﬁéeﬁma@ﬁ sal t
whi | e

inhibits the ac y_,of 0 e, of 13,
exhi biting subs |éﬁ} ‘fggs #hh omwégfl+% ??tﬁ %Y%E?fﬁﬁﬁn 2z8tohe
conpound Corremﬁ)nfkga:rh Sltéé{@i.mk_f]eth@ E@:ﬁ{ﬁ@'ﬂ'éﬂt&re GBélow% EoPc S~ aRBarN N H
R~ R2 R36 as to R and R2: R and R2, gether with the carbon to which

they are bonde@tﬁﬁﬁ%ﬁgmﬁQﬁcky%¢@ro@tcy3 Bal Kyle naRGtEien Wa® het erocycl o
or cycl oal k¥| r{%@?éc% ywiéhsé‘&)éﬁkéyégdm‘-f‘”ctl <P tQ=phL§e LRdeRGRESAL Iy

sel ected R uen
below -20° C The agqueous does freeze into a solid

chunk of ice. After warming to 5°C, the mixture was
extracted via ethyl acetate (3x- 200 mL). Organics
were washed with saturated NH,Cl,q (2x-100 mL) and

10 brine {(1x-100ml), then dried over Na,S0,; and
concentrated to afford the methylene ester; 9091-195,
as a brown oil (14.1 g, 90%) 'H NMR showed the desired
compound.

Part C: To a solution of the methylene ester of

15 Part B ( 4.3 g, 14.4 mmol), potassium carbonate
(Aldrich, 6.0 g, 43.2 mmol), and 18-crown-6 (Aldrich,
0.5 g, 2.0 mmol) in dimethylformamide (30 mL) was
added N,N-bis(2-chloroethyl) -benzylamine, SC 9275A,
(3.5 mL, 15.1 mmol). The mixture was heated at 60°C

20 for 18 hours. The reaction was worked up by removing
the solvent by roto-evaporation. The residue was
taken up in ethyl acetate (250 mL) and washed with
water (1x-100 mL) and brine (2x- 100 mL) then dried
over Na,;S0, and concentrated to afford an orange

25 solid. The solid was purified via gilica gel (ethyl
acetate/hexanes) yielding the methyl ester as a
yellow solid (5.6 g, 85% yield). 'H NMR showed the
desired compound.

Part D: To a solution of the methyl ester of

30 Part C (2.0 g, 4.4 mmol) in tetrahydrofuran (10 mL)
was added potassium trimethylsilonate (Aldrich, 1.7
g, 13.2 mmol). The reaction was stirred overnight

(about 18 hours) at ambient temperature. Work up



3 0 JUu 208 592 Rl and RZ are independently selected fromthe group

consi sting of hydrido, alkyl, alkyloxyal kyl, alkylthioalkyl, alkenyl,

al kynyl, aryl, arylal kyl, arylal kyl oxyal kyl, aryl oxyal kyl, arylihjgaiigy! ,
aryl al kyl t hi oal kyl, cycl oal kyl, bicycl oal kyl, cycl oal kenyl

cycl oal kyl avbybiéedat cycl oal kyl al kyl, cycl oal kyl oxyal kyl , PCT/US00/03061

cycl oal kyl al kyl oxyal kyl , blcycloalkyloxya §¥ cycloalkylthloalkyl

bi cycl oal kyl t hi oal kyl , cycIoaIkyIaIkyIthlo Ryl

bicycloalkyIaIkyIthioaIkyI het er ocycl o, heterocycloalkyl het er oar yl ,

bi aryl al kyl, aryl al kenyl, aryIaIkynyI het er ocycl oal ky Ithlo
heterocycloalkyI%QWEFk?Pd ﬁé@@ﬁ%ﬁﬂ)ﬂbﬁl&ﬁﬁﬂah @H%%Ro%?@l%?k&I%x?%ﬁkyl
wherei n: any suc i r n I QR i Qnaleky substit ut ed
with up to threep?%gggén% nt %yﬁggﬁgc%gg R’E)Sgli 8 |t85nts gnd %ﬁly one of R
and Rz may be hyditdatiegchoREHI & widepernddaitll .y mbnﬁsdfdvrmadtamndgr oup
consi sting of hydrido, yl heteroaryl het er qcycl o, ar bonyl ,

al kyl car bonyl , H%?E?oﬁ??i%%F%@nyI ehAiasiad W%étha%ﬁHe%%Lﬁowﬁgdgﬁxy,

R Rd-am no, B Ragadt APR! K¥her N 110e éBi‘ 1PSfs Hkida fhkeayle gbkynyl,

cycl oal kyl , cycloalkenyl ﬁoxy, aryl oxy, heteroaryl oxy, alkenyloxy,

al kynyl oxy, al kox§boyd, thbkoayh@tyﬂrnarqm,d aﬁIEk(B«yawkillthe osgai iyl ,

al koxyal kyl , al k edlo yah yg?%ge | u Ky tr| Iuoroalkyl
al kylthio, arylt I a kégﬁx ohyl & 55‘>? vES g%heyldo dd
aryloxycarbonyl,c@mybahayloxycarbonyl aIkonxycarbonyI - am no,

aryl al kyl oxycar bonyl -R -ani no, _aryl oxycar bonyl oxy, carb

R Rd- anlnocarbonyloxy,aFFRE anT ot o onI@&%FQﬁn?ﬁ%F?&Y%é?b%ﬁ?ﬁ of
hydroxy-R' - agi nopaepopyly , R &d- 2 nast f offyla: e shp b Epyh{ Be) 281 AO)

R Rd- ami noal koxy, R Rd-am notarbonyl (R )am no,

trifluoronethyl sukéoage®R mammylmmmm siA¥dnytiR )} aimb, 10.8

al kyl sul f onyl , l£0 )am sul f.on no arbo |,

al kyl sul fonyl (R T’X?rfﬁoEogI/?I('%% ’Iﬂ)y ‘I%S/s%?’?%‘%ﬁlaé" a Kyf%g¥fonyl
(R ) am nocar bonylal@acbhR oans drd 453nmﬂﬂpﬁnd@nt&yts@hﬁﬁf@dzﬁrppraﬁe group
consi sting of hydrido, alkylcarbon I %%lalKi aryl carbonyl ,

bi sal koxyal kyl , %TK%I ﬁ%?%é?k??ln%eIQI rDal kyd | m@?%*lu%?@n%fﬁ?falkyl
per f 1 uor oal K@Xyaékﬁéthﬁigﬁi(ﬂéﬁhi‘d%yl wzzlé)@hkz\/&arxk@afmwel oal kyl,

het er ocycl oal kyl car bon eterocyclo, heteroar gcloalkylalkyl
aryl oxyal kyl , héﬁb@@@@él@iyéﬁ k9$19‘ﬁ%t ek dargd & k‘bxfyfa@ki//I The mixture
heteroarylthloal y I aLyhks o]

car boxyal kyl , €%£§E§§b%§€% y%, gﬁ%ﬁ%@%&%on§+?eg$t§%€n%%%cg%%og§ ?
aryIininocarbonyétrippeérofysbbﬁaﬁmocawmmwmés1®mglWESOahkyh up in

al kyl t hi oal kyl , hi oal kenyl , al k oalke heteroar | al ky
Fek e

hal oal kyl car bony dPBRyaFRy 3P & ?%l%ﬁ EéFBoﬁgP OUSS 0 JUL 2003
593 al kenyl zqal kyayhraaé&owausw o1 @b KooEEE beswl s oamyh oxyeabkeny!

am noal kyl car bonyl , gdroxyalk , am noal kyl, am noal kyl sul f onyl , and

am nosul fonyl, whakKePR: mahy aRhfoCHIERbEeH:Df ARLedr OREToNERDPal |y i s
substituted with kndgp I e YeRLSce@r any
am no nitrogen o?ggfggtkéeopt?§n§F€§P§syggb£§?%§g¥§¥mfygﬁgw% subsf?tuents
such that the tmbyénbsamauenas ahogelhefoant h(the ami AG%nvtiedden, fBrm a
saturated or parﬁh un aéH %edlhe ero clo.optionally substituted with
up to three |ndepe B % r¥%ents, or a heteroaryl
optional ly sgbstitut eQathh.UpTh@ t@tﬁ@hy@ﬂ@pﬁﬂdﬁﬂbkbtéetedt ed R
substituents; each RY is indeFendentIy sel ected fromthe group con5|§ting
of arylalkyl, arjydregeepbar9f, PABEeF otyef o, af k§| mmalkyHee, dASREAYES

al koxyal kyl , anl ah kyl o I r oxYear Rogy el

car boxyal kyl , ga#k%ldla#gx%cg¥ggg$ﬁﬂya?9 c%ﬁ %Eéh g%ﬁnoaﬁkylca#ﬁonyl
hanaIkyIcarbonyﬁ;oaadehyMEOmyalﬁgt 3MhmxnunesanyAssoh1grdwwned @pamonally

bstituted b Lo tyo dent | | stituent h R~ i
ndependent |y sobat BULFFERRL hESGRORpVEDRSHCEFRY LoF hey| SPRERASyl

het er ocycl 030ar yrgar 88nyh, wabkyhéarggfyheaeb?reewlr%r PRyl hal ogen,
cyano, al dehydo, hydroxy, am no al ken al kynyl', cycl oal kyl,
cycl oal kenyl , al RbXgmanpgraryy hécetoalyrbkglwatR&hyb@iprdam@yﬁ%ﬁoxy
al koxyaryl , al ko et eroa amn xyal_kyl_, aIkyI edi gxy,
aryl oxyal kyl , E%EES%SQF%I as?%%?ﬁo?‘agﬁ i&)aﬁ i Hi’d %}m o%
aIkonxycarbonyI al kyl oxycar bonyl oxy, aryloxycarbonyl
arylalkyloxycarbonyl, aryl al kyl oxycar bonyl am no, aryloxycarbonyloxy,
car boxy, RyRZ-am nocarbonyl oxy, RyRZ-ani nocarbonyl,

RyRZ am noal kyl car bonyl, hydroxyam nocar bonyl, RYRZ-am nosul f onyl,

R ' Rz- anlnocarbonyI(RY)anlno trifIuoronethylsulfonyI(R")anino,

.



each RZ is independently selected fromthe group consisting of aryl al kyl,
aryl, heteroaryl, heterocyclo, alkyl, alkynyl, alkenyl, alkoxyngmbzwa

am noal kyl , al kyl oxycarbonyl, aryl al kyl oxycarbonyl, carboxyal kyl,

hal oal kyl , al kyl carbonyl, aryl carbonyl, am noal kyl car bonyl ,

hal oal kyl CEPBY###1  and” hydroxyal kyl, wherein: each such gr JUp BEY %YWA 1y is
substituted by up to two independently seigected R substituents; each Ris

i ndependently selected fromthe group consisting of arylal kyl, aryl,

het eroaryl, heterocyclo, alkyl, alkynyl, alkenyl, alkoxyal kyl, am noal kyl,

al kyl oxycar bonyl , a§yl al kyl oxycarbony|, carboxyal kyl , hal oal kyl ,
al kyl car bonyl , 2RFy| ar’%ﬁﬁ]yﬁf?o“é‘?ﬁn% T HONGPIPRHR Dal k§§@§r %SHyI , and
hydr oxyal kyl , 81,0018, st RecadaneatKyl, andaampeal kyLcaslsgnyl are optional Iy

substituted with up to two substituents independently selected fromthe
group consisting of alkyl, alkenyl, aryl, arylalkyl, heteroaryl,

het er oaryl al ky aryl oxycarhonyl , and_al kyl carbonyl ; as to R3a and R3b:
R3a and R3b arékﬁﬁﬁéﬁeﬁéent%feégfggPQE f&%ﬁfﬁﬁ@ﬂa?(dé'consisting of

hydrido, alkyl, alkenyl, al kyphenylaethyiheter peyglranjneter oaryl

cycl oal kyl, and al koxyal kyl, wherei n: any such substituent other than
hydrido optionally is subst PtiRes@pylARRNONYY] 3P RRK F8blet oget her with
the nitrogen to which they as qS o | My .each Alis

i ndependently selected fro ;
)-0,(2)-S,-NRe)-~ (4) -CONRe), 3 0 JUL 2003 595
(5)-N(Re)-CO-,(6)-CO0O,(7)-0CO,(8)-0CO 0O, (9)-HC=CH, (10) - NH- CO NH, (
11 )-C--C, (12)-NHCO O, ( | 3 )-0%0-RH, (

14)-N=N-, (1'S) - NH- NH-, (16) - CS- N(Re) - (17§\$J}§%£E? ( 18)_CH2_~ (19)
-O-[(CH2), _8]-, (20) _[(CH2)~_s]W¥; A C]

HO N
S T
} HCI

Part A: The hydroxamate of Example 53 was

10

dissolved in water (10 mL) and titrated to pH 10 via
1.0 N NaOH. The mixture was extracted with ethyl
acetate (4x-20 mL). The organics were combined,

15 dried over Na,S80,, and concentrated to afford a foamy
solid. This solid was dissolved in acetonitrile (S
mL) and then concentrated HCl (1 wmL) was dripped in
slowly. The mixture was stirred for ten minutes and
then was concentrated to a tan oil. The oil was

20 triturated with diethyl ether to form a solid that
was dried in vacuo to afford the hydrochloride
hydroxamate as a yellow solid (0.82 g, 53 % yield).
'H and **F NMR showed the desired compound. HRMS for
C23H30N,04S showed M*™M, ina = 439 (M*Fc = 439).

25
Example 55: Preparation of 4-[[4-(4-butoxy-3-

methylphenyl) -1-piperazinyl]lsulfonyl] -



(22) -CH2-S-, and (23) a bond; each R is independently selected fromthe
group consisting of al kyl, al koxyal kyl, aryl, heteroaryl, cycloalﬁyj
het er ocycl oal kyl , aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl, 3TJuL 2008
cycl oal koxyal kyl , heterocycl oal koxyal kyl, aryl oxyal kyl, heteroaryl oxyal kyl ,
aryl t hi oamMo/0/46228t er oar yl t hi oal kyl , cycl oal kyl t hi oal kyl , aRET/US00/03061
het er ocycl oal kyl t hi oal kyl , wher ei n: thgsgrxl, het eroaryl, cycl oal kyl, or
het er ocycl oal kyl optionally is substituteg wWith up to two substituents
i ndependently selected fromthe group consisting of halo, perfluoroalkyl,
perfl uoroal koxy, perfluoroal kylthio, trifluoronethylal kyl, am no,
al koxycar bonyl al kyl, C, - CZ- e k53 yerar BxyyIro¥y oxYcRY B8Ry LAl kyl |
hydr oxycar bonyl al kyl am no, %é' fﬂﬁ;%rni’&l% oxy, hydroxyal kyl,
al kyl car bonyl am no, and al KoXycarbonyT,; eac S 1 ndepe y sel ected
fromthe group consisting of: ( 1) -CQR")-, (2) - (R§CO, 3 0 JU
?0pt 596 (3) -CON(Re)-, (4) -(Re)NCO, (5) -CO, (6) -S02-RW, (7) _RWSQOz_
(8) -S02-, (9) -NHS02-, (10) -S02-NH, and ( 11 ) a bond; each Y is
i ndependently selected fromthe group consisting of rjiad01 al kyl , al koxy,
hal oal kyl , aryl, aryl al kyl, cyclcpalg(?xl_6 het er oar yl ydroxy, nitrite,

yl

N LT

a

nitro, aryloxy, arylal koxy, hetefo: ryl al kyl, R-~oxyal kyl,
per f 1 uor oal koxy, perfl uoroal thi fIy methyl al kyl , al kenyl,

oxycar bwnyl, and am noal kyl, wherein:
the aryl, heteroaryl, orHbe al kyl is dﬂiﬁonally substituted with up
to two substituents independent | ected fromthe group consisting of
alkylcarboﬁyl, hal o, nitro, arylalkyl, aryl, alkoxy, and am no, wherein:
the am no nitrogen optionally is substituted with up to two substituents

i ndependently sele fyom SLetin abk r | kyl ;
each Re is indepeng%ﬁgiyiéefggﬁzg% ro%f?ﬁebgr%ugrggﬁs?s¥%ESQgP%ﬁ§§?ido,

al kyl, al kenyl (Tramgdwowa¥d/l al kyd ,g hef2roamybl) heheroatpheal K05 mL)

aryl oxycar bonyl , al kyl oxycar bonyl , R=Rdanj no r.bonyl , . RRdam n | f onyl ,

R kdan noal Ky Has BIAS SEHeF SR SOBPROREF | SR EES A S 16 Bobrdiagl or

pi perazinyb; EmdlS sEdECdwsd fem t heddbataneonsi st ng @h: 2( mnclGA RW -, (2)
-(RWCO, (3) -CONH, (4) -HNCO, (S%ZCO (6) -S02-RW, (7) -R'"-SOz_ (8)
-S-, 3 a %he zpErsen (Hiongf Siz-refiny fop2lRHbovgAd (PEFeE bond; Y2
I's selected fchJBltih‘ﬁ_:f HOURUCANH StdMfe PhcBYEl | dRe Alikthreallsexy, hal oal kyl,
aryl, arylal kyl, cycloal kyl, heteroaryl, hydroxy, aryloxy, aryl al koxy,
heteroaryloxyiﬂiﬁ&n&ﬁu%ﬁnﬁ¢sﬂ,aFﬁ#11n©¢oaaﬂoxyThpeﬁﬁﬂ@@B®§IM@ﬁthio,
trifluoronethyl al kyl | kenyl ., . ter oa I i fluar vl

al koxycar bonylc,onacr%warrﬁacneo(gliﬁ/\fl,lbih%rglg#g?hé%r VPL‘LC ef"'é%og’r(%}l@égrd
heterocycheal kyH didl iopd i el lerlspbsaceéubed/Wekbhneg)t act wEford the

bromophenyl ether, SC 83565, as a clear oil (10.8 g,

het erocycl oal kyl, trifluoro

83 % yield). 'H NMR showed the desired compound. HRMS
for C;iH;sBrO showed M'Miouna = 244 (MM = 244).
Part B: To a solution of the bromophenyl ether
20 of Part A (10.0 g, 41.1 mmol) in toluene (80 mL} was
added l-tert-butylcarbonylpiperazine (Lancastexr, 9.2
g, 49.4 mmol) and sodium tert-butoxide (Fluka, 5.5 g,
57.5 mmol). The reaction stirred at ambient
temperature for twenty minutes. BINAP (Aldrich, 0.8
25 g, 1.2 mmol) and tris(dibenzylideacetone)dipalladium
(0) (Aldrich, 0.4 g, 0.4 mmol) were then added and
the reaction was stirred at 80°C until the bromide was
exhausted. Work up comprised cooling the mixture to

ambient temperature, filtering through a Celite® pad,



substituents independently selected fromthe group consisting(gg UL 2003
al kyl carbonyl, halo, nitro, arylalkyl, aryl, alkoxy, and am no, mﬂereln:
the amno nitrogen optionally is substituted with up to two substituents
i ndependent|y sel ected fromthe group consisting of alkyl and aryl al kyl .
33. The ué’@é’&“&’r'di ng to claim32, wherein the conpound coFF@Eﬁ%ﬂ“i n
structure to formula IIlA: O HO ~s~~ ~G&REBZYZ R~ R2 |11 A 34. The use
according to claim 32, wherein the conpound corresponds in structure to
formula IVA: OHo ~s~~ ~N~NH R~ RZ AREzY2 IVA 3 0 JUL ZOD3 598 35. The

452 a0C0r 0119 pEeSAALE T, pHSL LB OO LTRSS e ot L
wherei n: the cenpeeddtherdespoadscompstndcture to formula VIA: O Ho ~s~~ wH
Re R2 WN ~ E2Y A Vléé;t~g: Oven-dried glassware was charged with

the piperazine mesylate of Part D (3.1 g, 9.5 mmol)

5§ and tetrahydrofuran (20 mL) and cooled to -75°C.
Lithium bis(trimethylsilyl)amide (Aldrich, 1.0 M in
tetrahydrofuran, 28.5 mL, 28.5 mmol) was slowly
added, keeping temperature below -60°C. The reaction
was stirred for 30 minutes after the addition and was

10 then charged with a solution of methyl chloroformate
(Aldrich,0.8 mL, 10 mmol) in tetrahydrofuran (10 mL)
again keeping the temperature below -60°C. After
stirring for 1 hour at -75°C, the reaction was
quenched with saturated NH,Cl,; , keeping temperature

15 less than -20°C. The aqueous phase froze into a solid
chunk of ice. After warming to 5°C, the mixture was
extracted via ethyl acetate (3x- 100 mlL). Organics
were washgd with saturated NH.Cl.g (2x-100 mL) and
brine (1x-100ml), then dried over Na,SQO, and

20 concentrated to give a brown solid that was
recrystallized from methanol to afford methylene
ester as a yellow solid (1.3 g, 36%) 'H NMR showed the
desired compound.

Part F: To a solution of the methylene ester of

25 Part E ( 1.3 g, 3.4 mmol), potassium carbonate
(Aldrich, 1.4 g, 10.2 mmol), and 18-crown-6 (Aldrich,
0.08 g, 8 mmol) in N,N-dimethylformamide (10 mL) was
added dibromo-diethylether (Lancaster, 0.5 mL, 3.6
mmol) . The mixture was heated at 60°C for 18 hours

30 and then worked up by removing the solvent by roto-
evaporation. The residue was dissolved in ethyl

acetate (250 mL) and water (100 mL). The layers were

separated and the aqueous was extracted with ethyl



Ais selected fromthe group consisting of -CHZ-, -OCH2-, -CHZ-O,
-S-CH2-, and CH2-S-. 37. The use according to claim 32, mhereiqi$ﬁqu
conpound corresponds in structure to fornula VITAX O Ho ~s~~ \H y l@&Y A

0 VIIA ;Selected fromthe group consisting of -CHaernssbh/ :
e s T 50 0 2003 509 36, A usrChSRVESh

therapeutlcally effectlve amount of a cordd®und or a pharmaceutically
acceptabl e salt thereof in the preparation of a pharnmaceutical conposition
for the treatnment of a condition associated with pathol ogical matrix

net al | opr ot ease o cMvEte WDRLELHD: mLie CQRBOYAgafAl c&alle renidridinddieangtivity
of one or nore of MWP-2, MW-9, and MWP-13, whil e exhibiting substantlally

| ess |nh|b|torywashﬁd|Wytbg&rngﬂlkwﬁix- 5Wem@ﬁnxﬂﬁﬁﬁ%ofk%sb@%dgbl

structure to for I VLLIA 2 ~S02~-N R3b o
VITIA mis zero2™, }nﬁ A% l§8r8L§Hg%8P %H %8 Svfér ng“o?n © the sum
of m+n+p = éonaenara@éd%oaaftara aYbrawd &i1( &ha@n@a@‘ washNedand Z is
selected fromthe group consi stin NR6, O S, S(O, (Cif, and

NS(O) 2R-~, arfl t WéthehBXANAG f-woaégoxd vheéhatzyér ESCRIRGSart! R, or (b)
X and Z, or Z and ¥ LOOGLORE s €QRSLLL Y818 MOl %ymﬁaghbaeaeka%t ed fromthe
desired compound.
Part G: To a solution of the methyl ester of
Part F (1.5 g, 3.3 mmol) in tetrahydrofuran (10 mL)

10 was added potassium trimethylsilonate (Aldrich, 1.3
g, 9.9 mmol). The was stirred overnight (about 18
hours) at ambient temperature. Work up comprised
removing the tetrahydrofuran and taking the residue
up in H;O (8 mL). The aqueous was washed with diethyl

15 ether, which resulted in an emulsion. The emulsion
was filtered affording a gummy solid that was
slurried in acetone to give the carboxylic acid as a
white powder (0.71 g, 51% yield). 'H NMR showed the
desired compound.

20 Part H: To a solution of the carboxylic acid of
Part G (0.7 g, 1.6 mmol) in N,N-dimethylformamide (5
mL) was added N-methylmorpholine (Aldrich, 0.5 mL,

4.8 mmol), followed by by N-hydroxybenzotriazole
hydrate (Aldrich, 0.27 g, 2.0 mmol), O-(tetrahydro-

25 2H-pyran-2-yl) hydroxylamine (0.37 g, 3.2 mmol), and
1- (3-dimethylaminopropyl) -3-ethylcarbodiimide
hydrochloride (Sigma, 0.46 g, 2.4 mmol). The mixture
was stirred at 40 C for 8 hours, and was then stripped
of solvent. The residue was purified by reverse

30 phase chromatography (carbon-18, acetonitrile/water).
After removing the acetonitrile from the desired
fractions by roto-evaporation, the agqueous layer was

extracted with ethyl acetate (2x-100 mL). The



group consisting of NRGC(O, NR6S(O, NR6S(O 2, NR6S, NR6O SS, NR6NRSG,
and OC(O), with the remaining one of X and Y being CRgR9, or (%) JoL iig3zero
and X, Y, and Z together constitute a noiety selected fromthe group

consi stingvwboid82i ~ 6' R~NNR R6 ONOG6 ~ 6 R~N S~-N R RANRNBI3fe ~ R6.
\~~ 6 ~~06. R~-NSSNRR-2 R6 ~\N "-N 3 0 JUL 2003 600 Rt2 Rt2 Rt 2
RI2 R2° ~R6R6ER6 ~N _N ON ~N-OOPB'O~ Re R6 R6 O-N~ \N- ' O S~N~ >
> > R12 Ri2~ Rt2 R12' Rw~ S~~NR6 > > ' Rt2 RR2' RR3 Rts RR3 RI3 \N \ N
R6~N~N N i 'N and wherein wavy lines are bonds to the atons of the depicted
ring; each R6 ios‘gamdefgsends:rﬂ |dr izl extesd Naz@mqthedgconpemma'tsid ngp of

o) S( 01 - Co- Al koRTCECh R AT (WOt led hea hurnarey

Ct - C6- per f | uor @@l kykvhi®le @%Mdfdmcyvor@t Wé@')}‘:}’éld)ct Gb-1pet f 4 @@l koxy- C
t -Co6-alkyl, Ct-C6-al koxy-Ct -C6-al Kyl, C3-C6-cycl oal kyl,

C3- C8- heterocy(EIh@aIdle)%llre@ -cgrdmatrst.ocycl oal kyl car bonyl phenyl, 5- to

6- menber ed eterocy |, t ered he er oar
C3- C8-cycl oal kyl - % taﬁkw % htgﬁ"b@ rqq(vféln protected

het er oar yl oxy- thd%xahiawa &&th&awleﬁe@ Zﬁl(kO:Xryoﬂ Gasaklykd
het er oaryl t hi o- Cl1- C6- aIkyI phenylsulfonyl alkylsulfonyl 5- to
6- menber ed het BSGEAFCul ForRy IML)c &b Ibﬁ% Jest‘llk‘§/’r‘°3"ane (2.5 mL) and

Ct - C4- al koxycarpenyl; el KW w i ABNOER YW o ; %Tagkgbu%mcar bonyl ,

phenyl i m nocar bonyl, 5- to 6-nenbered heterocycl ol m nocarbonyl,
phenyl t hi o- Ct - @@SaISIWIlpp@d 0Bt at:ll’leylltaﬁlcdt@ twass- sallklyrled 1n dlethyl

her o ary - ESHRHSP s Sl MR LR Sl Rafferer e

hydr oxy- Ct - C6- alikyl excle@ry!diddtydl <Ehdb- aliyéd C@ébp@ydqascar@@dah&enyl,
C3- C6- al kynyl , %t Cg al koxycar bonyl , aryl oxycar bony| , R9 C .
~-CS- al kyl car bBhyPTCh{deoYYIE PAERLR & 2 é’fﬁh‘iﬁ:a?%h?l 12 g, 26%

hydr oxyani nocarh@nyl .. B e U AR  c 81 Bésﬂe@céhEEMfOMMs andr
am no- C~- C6- al kyl V\/ner ein: the am nocarbonyl, hydroxyam nocarbonyl,
ami nosul f onyl , C21H13N30¢S showed M™eouna = 456 (MM o1e = 456) .

15

Example 56: In Vitro Metalloprotease hibi

The compounds prepared in the manner
described. in the Examples above were assayed for
activity by an in vitro assay. Following the

20 procedures of Knight et al., FEBS Lett. 296 (3):263
(1992). Briefly, 4-aminophenylmercuric acetate
(APMA) or trypsin-activated MMPs were incubated with
various concentrations of the inhibitor compound at
room temperature for 5 minutes.

25 More specifically, recombinant human MMP-13
and MMP-1 enzymes were prepared in laboratories of
the assignee following usual laboratory procedures.
MMP-13 from a full length cDNA clone was expressed as
a proenzyme using a baculovirus as discussed in V.A.

30 Luckow, Insect Cell Expression Technology, pages 183-

218, in Protein Engineerinag: Principles and Practice,
J.L.Cleland et al eds., Wiley-Liss, Inc., (1996).

See, also, Luckow et al., J. Virol., 6£7:4566-4579



3 0 JUL Z003 601 am no- C~- C6- al kyl sul fonyl, and anino-Cl-CB-aIky# b{ﬁaﬂen
optionally is substituted with up to two substituents independen 9
selected fromthe group consisting of Ci-C6-alkyl, aryl-C, -C6-alkyl,

C3- C8- cyclvalopygé22l and C~- C6- al kyl carbonyl; R6' is sel ected PEBMSOGMSOG oUp
consi sting of hydrido, Cil-C6- aIkyIcarboni%:BCB aryl - C-- C6- al kyl

aryl carbonyl, bis(C, -C6-al koxy- C~-C6-al k % Cl - C6- al kyl, C~-C6-al kyl,

C~- C6- hal oal kyl , C~-C6- perfluoroalkyl Cl- C6- trlfluoronethylalkyl

C~- C6- perfluoroalkoxyC~-C6 al , al koxy- C~- C6- al ky

C3- C6- cycl oal kypnd C§1@8tﬁ¥9ePBX§@Ké§Pk%PMS@3 e@-ﬁbﬁ@ﬁEchloalkylcarbonyl

ggegélcygiogfks HEE?%%CS?EGF@C E%gfgn&tgagcgggﬁﬁtﬁgcﬂ%teroaryloxy C ~

- C6- al kyl , hetemnhnpht6:~ceﬁ§eahﬁoxy C ~-C6- aIkyI het eroaryl t hio-C ~
-CB-aIkyI, phenyl sul fony], C~-C6-alky Igulfon yl - to 6-nenbered

het eroaryl sul f onyl , carbo%?ecﬁséﬁyﬁﬁkﬁp 1é1£°rCEQQ arbonyl - C ~

- Co-al kyl, am ngGaphel¥kerCsa1u 0ol ki ELR %&reteprbe, Phenydi i RO bonyl,
5- to 6- nengéred he?eroceg o?n?nogarbonyl %heny lth - ¥%@% al kyl,

C~- C6- al kyl t hi 0oL, Dﬂﬁoébkﬁferphenylnhlon63b®66almannontrOl using

C~- C4- al kyl t hi o- C3- C% alk - to 6nenbered heteroar%I-C~ C6- al kyl ,

hal o- C~- C6- al kyNtGFBSAYPT iﬂPd%?'Q%??E?eﬂ@&qi%ﬁﬁﬁhyl e inhibitor

thi ol - C~- C6- al ky}.caphepyl, sG3u8-a! keayh rel KyM¥be by

C~- CS- al koxycar%%nyF aryl gxy‘éargony? Nﬁé%-a ~ -CS t:key %aartbony

hydr oxy- C 1- C5- &0 kypinuaes nasdr bbay bubRydroRy aisn eekssb iyt pznwrmsLdfonyl,

am no- Cl- C6- al kyl sul fonyl, and am no-C, - C6-al kyl , wherein: the
am nocar bodf! , hyBR6x§S ﬁ%Eﬁ?Bbﬂ?lOfaﬁlHHsulfonyl ani no-C ~
- C6-al kyl sul fonyl, and anjgoe fe ~apCBnakkyk AhHi! gﬂ%xopata@méy
substituted with up to two substituents i1 ndependently selected fromthe
group consi sti nflepregedsc ab&pt idar yhsCelegvalkyt, & GBlykdwal kyl, and

C, - Co6- alkylcarbon sel d fro he roup nS| t| of arylalkyl
aryl, heteroary? g%i?gi%%§%lo gﬁégiﬁ a?kyh E%E%g'al yny 9?é§933 al kenyl ,
Cl- C6- car boxyal k&bt iaedf fom Ch- hydr axyatkypbheay 1t ch%crﬁaf:h FgsuBcing

i ndependently sel ected fromthe_group consisting of hydrido, hydroxy, C ~
- 06-al kyl, 1&ryl 1D af§| 1ECEe2 8- Qf kyt UOREFERBSRY LR YRdt S oar (A% “ati® al kyl |

C2- C6- al kynyI §2-$Ps ahk Pl ss1Bh0he Ca160naAb kYl ;Inhibition was

C~- C6- alkylthlo C-- C6-al kyl cycl oal kyl, cycl oal kyl - C~- C6-al kyl ,

het er ocycl oal kyne&gursd a2 &y?, restuchiankar yituoeesggnn | intensity as a
aryl al koxy- C~- - X y-C, - K
hydroxy-C%-CB-a.%§+?¥%yd§%x§§%$%ggo¥ g ggygké§ﬁPn’ 63355 d perkin

hydr oxycar bonyl Bl méx (55 56- pl kyé , ragtaecar faryIdgy Galuds Ovekd 2003 602
al kyl, aryl oxy- C~- C6-al kyl, heteroaryl oxy- C~- C6-al kyl

aryl t hi o- C2006-atkgrlahed ef saryrhass- valassal kylhe arwlﬂbsumeo?pe%ny sai d

per {1 uoro- G - oot arkg) H RPPIZBTY SR dabile! . e nedtn

aIkoxycarbonylamenmstfCBCgbkyb,taﬁdeasﬁgni@idahﬁﬂﬂq@ureanwherethe

am no-C 1-C6-al kyl nitrogen optionally is substituted with up to two
substituents i npepeppdehaty. sel ected fromthe group consisting of

C~- C6-al kyl, aryl-Cl-C6-al kyl, cycloal kyl, and C~-C6-al kyl carbonyl, or R8
and R9, together with the carbon to which they are bonded, form a carbonyl
group, or R$ and RO, or R8 and R, together with the atons) to which they
are bonded, forma 5- to 8-nenbered carbocyclic ring or a 5- to 8-nenbered
heterocyclic ring containing one or two heteroatons that are independently
selected fromthe group consisting of nitrogen, oxygen, and sulfur; as to
RI9: each R9 is independently selected fromthe group consisting of hydrido,
hydroxy, C ~ -C6-al kyl, aryl, aryl-C, -C6-al kyl, heteroaryl, heteroaryl-C ~
- C6-al kyl, C2-C6-al kynyl, C2-C6-al kenyl, thiol-C~ C6-alkyl,

C~- C6- al kyl t hi o- C1- C6- al kyl cycl oal kyl, cycl oal kyl C~- C6- al kyl

het er ocycl oal kyl - C~- C6- al kyl , C~- C6- al koxy- C~- C6- al kyl

aryl al koxy- C~- Céal kyl , C~-C6- al koxy- C~- C6- al koxy- C~- C6- al kyl ,

hydr oxy- C~- C6- al kyl , hydr oxycar bonyl C~- C6- al kyl ,

hydr oxycar bonyl aryl - C1- C6- al kyl , am nocar bonyl - C~- C6- al kyl ,

aryl oxyC~- C6- al kyl , heteroaryl oxy-Cl- C6-al kyl, arylthio-C~ C6-al kyl,

het er oaryl t hi o- C~- C6- al kyl , a sul foxide of any said thio substituents, a
sul fone of any said thio substituents, perfluoro-C~-C6-al kyl,
trifluoronethyl-C~-C6-al kyl, hal o-C~- C6-al kyl, al koxycarbonyl am no-C ~

- C6-al kyl, and am no-C ~ -C6-al kyl, wherein: the am no-C, -C6-al kyl nitrogen
optlonally |s substltuted mnth up to two substltuents |ndependently

T 1 B Y ~



as to R: R is selected fromthe group consisting of hydrldo
C~- C6-al kyl, aryl, aryl-C~-C6-al kyl, heteroaryl,

C2- C6- al kynyl , CZ-CB-aIkenyI, thiol-C 1-C6-a|ky|,

- C6-al kyl W00RHy| , cycl oal kyl -C, -C6-al kyl,

het er ocycl oal kyl
aryl al koxy- Cl1- C6-

hydr oxy- C~- C6- al kyl ,

- C~- C6-al kyl ,

al kyl ,

het er oaryl -

Pk ltingiy

C ~ -C6-al kyIthlo C ~

C~- C6- al koxyg&, - C6- al kyl ,

C~- C6- al koxy- C~- C6- al koxy- C~- C6- al kyl ,

hydroxycarbonyl

C~- Ceal kyl

PCT/US00/03061

hydr oxycar bonyl aryl-Cl - C5- ~—am-ngcarbonyl - C=- CB- .

ar yl oxy- C— OBal kyjExatestar Ge-y] GxeCd - yivp- ar [y b Covmiiky| e 14

het er oaryl t hi o- C¢- C@valkxhgogoﬁuggggl any sajid_thj stLfuepts, "a

sul fone of any sard—thrg—substituents toor-o=1€=—=C6 Kyt

trifluoromnethyl - ¢=-CA-alliky?-2%ha) o2&~ R yl - 4.3 1.0 360

al koxycar bonyl am{no-2€, - ¢6- al kylj, and + C, ~C6-jal kyl rein: the

am no- C~- C6- al kyll" nijtrogen tifon y Ubstitufed, w TOo_1

substituents inde pcnécnﬁ "%gl:ctgé f Ye—GH-ot qAé':")r‘. §*9'?goe. 455

C, - C6-al kyl, aryI-C3JC6-aPk@P° cvtPoa and CH- &9 ar Wehyl | ®rioR

and R', together |wi tish theigcacbon bo wWhi  hey arje bonded, fot¢ma farhony

group, or R and R, or amnd , Ner Wt tne E) i ch they

are bonded, formga 52 +¢ gqr?*g...‘cr'e € Febi-e—i-Rg—of—a—b5 ?é}%v rerberedl

het erocyclic ring céﬁtaiﬁﬂhdoﬁﬁezér t eroatQLf,th e _i°Aflependent |

selected fromthe gneup [consbsti ng.of bgen, oxygen sup fiur| asoto

R' R' is selected Tr,gmin oup ns J  of hyldri do roXy i

C -C6-al kyl, aryls ;?yt bgm%% tk@?, eterpatryH-—heter Cé'tﬁ—at%yl,

CzZ- C6- al kynyl , /- 0B al 81000 1 hj WP- C Lal Ryl | C~ kPP hi b- C —~

- C6- al kyl cycl oaljkylsg cychoabkyl -LCo~ kyl-, 136 0.8 <10, 000

het er ocycl oal kyl {C, I KyT C, = Co- a rC~ -aIKyI }

aryl al koxy-C, - C6 a{fg?, §M§£° I&bx} = fr-keep—E—@ f%fgo

hydr oxy- C~- CB- al Kyl 4%hydr 338 al hahyi - Coht kyl - 13.9 :

hydroxycarbonylary|4€~-¢61ahhyl, @ani n bnyl-- C- C6- a 3.7 -

ar yl oxy- C~- C6al kyT', " .Bet ¢r gafyT oXys & =~ pLIY Do PRYLT ~ 5. 56- BT kYT,

het er oaryl t hi 0- C—=C6atkytT——a sutfokrde—pf—any—sard ghsttpents;

sul fone of any saidithio &858t 1t BAdts Ludro-IC3-t6 yi 1.4 220

trifluoronethyl - C~- @- allkyl7eohal €, - Kyl - al koxyci@ar bonyl an?no; C ~

-C6-al kyl, and am nQsC + -C6-alkyl., W in: the fam.no 6- al_kyl | ni trogeén

optionally is sulpstrtutgd—wthTup to 303260 substiTtuents

i ndependent |y sel ect'fd § r‘}\%OP%J: r?r%\sun stifng jof "C | I&JLE -

aryl - C~- C6-al kyl | cyel ogl<kylopo %md:ocm kyioceaoblony b toand| RB3 .1

together with theé carbof to which t he) bonded| if gr car bony| group

or a 5- to 8-ne ereg*ccroq%y0||cm%|n 5- L0 8- TE ! ngter CyclTcC

ring containing ¢gre—e+ Hwo-Het-doator a-a—-hdaepe  a S S-etted—i+om

t he group consi stlindg?of ﬁF?WG@&HlOGngen ind-sulfut; DHELQ?OZB and RO

OL R and R 1 may ke hydiexys |R &+ang R 2| are ipdepe y sel e¢cted from

t he group consistiing,of [hydrido, = S ary r FCo- al Kyl

het er oar yl , heteroar?lalﬁ%ﬁfb%’ égh C2-C6-§ %e ov3 2.000

t hi ol - C1- C6-al kyll,_cycl gal kyl, Icycloa ~~- C6- al kyl 0.2

het er ocycl oal kyl {C, 5€6- al<kylopo C~- (G6- al C~--C6- pl kyl 195 -

aryl oxy- Cl- C6- al KyT ,.,am{no- LKy i

C, - C6-al koxy- C1- (J(Jalsr::UN) %159& &t ﬁ;: ; pXy—C & 200

hydroxycarbonyl M- G- allk§1°°° hydrédxd/c ylaryl Gl- C6- 33.0 .

am nocar bonyl - C~{ C6sal kyl<po.abyl oxy.=Cl ; kyl-, hetero Xy-4Cz- Cp- al kyl ,

Cl-CB-aIkyIthio- ~- Co-al kyl', aryl'thro-C--Co-arkyr,

het er oaryl t hi o- C1- C6- al kyl, a sul foxi de of any said thin substituents, a

sul fone of any said thin substituents, perfluoro-C~- C6-al kyl,

trifluoronethyl-C--C6-al kyl, hal o-Cl-C6-al kyl,

al koxycar bonyl am no- C~- C6- al kyl , and am no- Cl- C6- al kyl, wherein: the

am no- C~- C6-al kyl nitrogen optionally is substituted with up to two

substituents™independently selected fromthe group consisting of

C~- C6-al kyl, aryl-Cl-C6-al kyl, cycloal kyl, and C, - C6-al kyl carbonyl ; each

R13 is independently selected fromthe group consisting of hydrido, benzyl,

phenyl, Cl-C6-al kyl, C2-C6-al kynyl, CZ-C6-al kenyl, and C2- C6- hydr oxyal kyl ;

as to R3a and R3b: R3a and R3b are independently selected fromthe group

consi sting of hydrido, alkyl, alkenyl, alkynyl, aryl, heterocyclo,

het eroaryl, cycl oal kyl, and al koxyal kyl, wherein: any such substituent

ot her than hydrido optionally is substituted by - ARE~Y~, R3a and R3Db,
each A

together wi th the nitrogen to whi ch they are bonded

I T T
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I

fornt GARE2Y2;
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605 ( 1 J
)-0  {2)-S.(3)-N(Re)-~(4)-CON(R'), (S)-N(Re)-c0 . (6)-co o, (HB I (g)-0
- CO O, (9) - HC=CH-, (10) - NH- CO- NH, (11

)-C--C, (WR)oombi2CO O, (13)- O CO NH-, ( PCT/US00/03061
14) -N=N-, (15)-NH NH, (16)-CS-N(Re) -, (17)-N(Re)-CS-,C18)-CHZ (19)-O ~{CHz) i -
s~-~(20)'L(CH2)1-B~OC-e(21 )-S-CHz-, (22) - -S-, and(23)a bond;each Ris

i ndependently selected fromthe group consisting of alkyl, alkoxyal kyl,
aryl, heteroaryl, cycloal kyl, heterocycl oal kyl, arylal kyl, heteroaryl al kyl,
cycl oal kyl al kyl , cycl oal kyinsxy dihey | forraairary ci vavkdbkyhe kpbseam@doxyal kyl ,
het er oaryl oxyal kyl,, _arylthioal kyl, heteroarylthioalk cycl oal kyl t hi oal kyl ,
and heterocycl otgfﬁgqu%legéﬁ%quo%fe T The He e‘r’%ﬁ?’g{’?o%%yf:?%c% oal kyl, or
het er ocycl oal kydf feideanaliinhdut disd it e OF Wbk htRe t ert0spubsti tadent s

i ndependently sel ected fromthe group consisting of halo, perfluoroal kyl,
per f | uor oal koxyscqre fafudhsalngMalhiennasntys uof orBehprasRyL, invention.

am no, al koxycarhonyl] al kyl , C~ Cz- I - di ox . . .
hydr oxycar bonyl'a Ey% ?ﬁyé’re,o%fgar Sotﬁ%/%%/al%ﬁetanﬁwno,i/irﬂll%?%,wﬁygrlg%y,

hydr oxyal kyl , atdggerar kenyhamgpec it examdld Ubr2683r686ial kexyeaidbnyl ;
each E1 is independen%ky sel ect ed fron1the<§rou consi sting Ofﬁ.(l)
-CO(RW) -, (2) -{REFEBLT (g indayTeg., Ty direjReErs {8) 1hegndgs)to
-SQAZ-RW, (7) _RWSO0LB) neS@pperldd -NF2-a1{ 10th-mO¥1Nicatdhd 11) a
bond; each Y' is independently selected fromthe group consisting of

hydri do, al kyl ,2salflediy wikdlicalthg seagd ofargthal kRyeimeycl oal kyl, heteroaryl
hydroxy, nitrite, nitro, aryloxy, arylal koxy, heteroaryl oxy, heteroaral kyl,
Roxyal kyl , Berfluoroalkoxy, per fl uoroal kyl thio, trifluoronethylalkyl,

al kenyl, heterocycloal kyl, trifluoronethyl, alkoxycarbonyl, and am noal kyl,
wherein: the aryl, heteroaryl, or heterocycloal kyl is optionally
substituted with up to two substituents independently selected fromthe
group consisting of alkylcarbonyl, halo, nitro, arylalkyl, aryl, alkoxy,
and am no, wherein: the amno nitrogen optionally is substituted with up to
two substituents independently selected fromthe group consisting of alkyl
and aryl al kyl; each Re is independently selected fromthe group consisting
of hydrido, alkyl, alkenyl, aryl, arylalkyl, heteroaryl, heteroaryl al kyl,
aryl oxycar bonyl, al kyl oxycar bonyl, R~Rdam no carbonyl, R~Rdam nosul fonyl,
R~Rdam noal kyl carbonyl, and RRdam noal kysul fonyl; G is piperidinyl or

pi perazinyl; E2 is selected fromthe group consisting of: ( 1) -CORw) -,
(2) -(RWCO, (3) -CONH-, (4) -HNCO, 3 0 JUL 2003 607

(5)-CO, (6)-S02-R"" -, (7)-RWMS02-, (8)-S02-, (9)-NH S02-, (10) -S02-NH, and (
11 ) a bond; Y2 is selected fromthe group consisting of hydrido, alkyl,

al koxy, hal oal kyl, aryl, arylal kyl, cycloal kyl, heteroaryl, hydroxy,

aryl oxy, aryl al koxy, heteroaryl oxy, heteroarylal kyl, perfluoroal koxy,
perfluoroal kylthio, trifluoronethylalkyl, alkenyl, heterocycl oal kyl,
trifluoronethyl, alkoxycarbonyl, and am noal kyl, wherein:



the aryl, heteroaryl, or heterocycloal kyl is optionally substituted with up
to two substituents independently selected fromthe group consi st igrggjugfmm
al kyl carbonyl, halo, nitro, arylalkyl, aryl, alkoxy, and am no, wherein:
the amino nitrogen optionally is substituted with up to two substituents
i ndependently selected fromthe group gensisting of alkyl and aryl al kyl.
39. The use according to claim38, wherein the conpound corresponds in
structure to formula XIA: ~CH2)n 2\ Y ~CH2) m ~CH2)p - E2Y2 w HO~- S02~N o Xl A
40. The use according to claim39, wherein Ais a bond. 3 0 JUL Z003 @08
41. The use according to claim 38, wherein the conmpound corresponds in

. Ez~r2 NR6 Xl IA

ti t te f | A: o= R el
ZZI. V%hgrﬁse?aég%r na%toéagpgl?nﬁki‘fgam@eeﬁ tr%Nl&/ slafgl\tlgr%og]hgherﬁg. The use

according tg claim 3.8, when ein t@ oppound.corresponds in structure to
formula X | ﬁi&:“&‘ﬂ%“‘l—‘é@‘isRﬁm}S s eyl Kﬁ%)rﬂ‘“%dl I11A
0
AV
S<. . R*
R N
Rl R2 \R3b
I

as to R! and R%:
R! and R?, together with the carbon to which they are bonded, form heterocyclo or
cycloalkyl, wherein:
the heterocyclo or cycloalkyl optionally is substituted with up to three
independently selected R* substituents, or
R' and R? are independently selected from the group consisting of hydrido, alkyl,
alkyloxyalkyl, alkylthioalkyl, alkenyl, alkynyl, aryl, arylalkyl, arylalkyloxyalkyl,
aryloxyalkyl, arylthioalkyl, arylalkylthioalkyl, cycloalkyl, bicycloalkyl, cycloalkenyl,
cycloalkylalkyl, bicycloalkylalkyl, cycloalkyloxyalkyl, cycloalkylalkyloxyalkyl,
bicycloalkyloxyalkyl, cycloalkylthioalkyl, bicycloalkylthioalkyl,
cycloalkylalkylthioalkyl, bicycloalkylalkylthioalkyl, heterocyclo, heterocycloalkyl,
heteroaryl, biarylalkyl, arylalkenyl, arylalkynyl, heterocycloalkylthio,
heterocycloalkyloxyalkyl, heteroarylalkenyl, and heteroarylalkyloxyalkyl, wherein:
any such substituent other than hydrido optionally is substituted with up to
three independently selected R” substituents; and
only one of R! and R? may be hydrido;
each R" is independently selected from the group consisting of aryl, heteroaryl,
heterocyclo, arylcarbonyl, alkylcarbonyl, heteroarylcarbonyl, halogen, cyano, aldehydo,
hydroxy, R°R%-amino, R°R%aminoalkyl, nitro, nitroso, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, alkoxy, aryloxy, heteroaryloxy, alkenyloxy, alkynyloxy, alkoxyaryl,
alkoxyheteroaryl, alkoxyalkyl, R°-oxyalkyl, alkoxyalkyl, alkylenedioxy, aryloxyalkyl,
perfluoroalkyl, trifluoroalkyl, alkylthio, arylthio, alkyloxycarbonyl, alkyloxycarbonyloxy,
aryloxycarbonyl, arylalkyloxycarbonyl, alkyloxycarbonyl-R -amino, arylalkyloxycarbonyl-R°-

amino, aryloxycarbonyloxy, carboxy, RcRd-aminocarbonyloxy, RcRd-aminocarbony],



44. The use according to claim43, wherein Ais a bond. 45. A conpound or
salt according io claiml, wherein the conpound corresponds in stgwg[?]_ummto
the following fornmula: 46. A conpound or salt thereof according to clarm 3,
~~| herein the conpound coi 7~esponds in structure to forrmula II1A: 30
JUL 2003 609 O HO 0 SAO ~GARE2Y R~ Rz d I A 47. A conpound or salt thereof
according to claim4, wherein the conpound corresponds in structure to
formula IVA 0 HO ~\S~ ~N ~-N H R~ Rz ARE2Yz | VA 48. A conpound or salt

t her eofcpaic | ' _wher.e C C sponds in structure
to fo(r)érru ;a%@/%gdlglc—%&@é%ﬁ@ﬁ %h%\%lgif\e(a:ggﬁy& gg A g%&rrfg%& d or salt thereof
accor dirylgulfenyd(RS)ami6o, RiREraminodlkaxyc BfR eamitocnboryd(®S)atena,n structure to

f | VI A: ~0 =N~S~N, /. H R+ \ o EZY2 | 50, A d
Lol 1 Rerem e Tan R RO BmI, bt ey KR e louEeRE)  ssponia. . O

arylsulfonyl(R“)amino, arylsulfonyl(R“)aminocarbonyl, alkylsulfonyl(R%)amino,

arylcarbony!(R)aminosulfonyl, and alkylsulfonyl (R®)aminocarbonyl;

each R°® and R? is independently selected from the group consisting of hydrido,
alkylcarbonyl, arylalkyl, arylcarbonyl, bisalkoxyalkyl, alkyl, haloalkyl, perfluoroalkyl,
trifluoromethylalkyl, perfluoroalkoxyalkyl, alkoxyalkyl, cycloalkyl, heterocycloalkyl,
heterocycloalkylcarbonyl, aryl, heterocyclo, heteroaryl, cycloalkylalkyl, aryloxyalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl, heteroarylthioalkyl, arylsulfonyl, alkylsulfonyl,
heteroarylsulfonyl, carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, alkyliminocarbonyl,
aryliminocarbonyl, heterocycloiminocarbonyl, arylthioalkyl, alkylthioalkyl, arylthioalkenyl,
alkylthioalkenyl, heteroarylalkyl, haloalkylcarbonyl, hydroxyalkylcafbonyl, thioalkylcarbonyl,
alkenyl, alkynyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl, aminoalkylcarbonyl,
hydroxyalkyl, aminoalkyl, aminoalkylsulfonyl, and aminosulfonyl, wherein:

any amino nitrogen of R® or R¢ optionally is substituted with up to two

independently selected R’ substituents, or
any amino nitrogen of R® or R® optionally is substituted with two substituents
such that the two substituents, together with the amino nitrogen, form:

a saturated or partially unsaturated heterocyclo optionally

substituted with up to three independently selected RW substituents, or
a heteroaryl optionally substituted with up to three independently
selected R” substituents;
each R is independently selected from the group consisting of arylalkyl, aryl, heteroaryl,
heterocyclo, alkyl, alkynyl, alkenyl, alkoxyalkyl, aminoalkyl, alkyloxycarbonyl,
arylalkyloxycarbonyl, carboxyalkyl, haloalkyl, alkylcarbonyl, arylcarbonyl, aminoalkylcarbonyl,
haloalkylcarbonyl, and hydroxyalkyl, wherein:
any such group is optionally substituted by up to two independently selected R"
substituents;
each R' is independently selected from the group consisting of aryl, heteroaryl,
heterocyclo, arylcarbonyl, alkylcarbonyl, heteroarylcarbonyl, halogen, cyano, aldehydo,

hydroxy, amino, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkoxy, aryloxy,



in structure to formula VITA: OO0~ ~0 HON SWN / H ~! EzYz AOVIIA 51. A
conpound or salt thereof according to claim8, wherein the conpound] JUL 2003
corresponds 3 0 JUL 2003 610 in structure to fornmula VIIIA: Hz)n Z Y
(CHz)mC ( 2)p R3a N HO~ ~SOzi N~ R3b O VI11 A 52. A conpound or salt
according to claim 20, wherein the cogppund corresponds in structure to
formula XIA: HzZ)n ZY (CHz)m(CH ) / A2p N\ N~ E2Y2 HO- ,N ~SOz O Xl A
53. A conpound or salt thereof according to claim21l, wherein the conmpound

cor r espagdaryldkys hikesflox g alkgnilRkiLHlox¥hiyly alikoxikteroblyh) RIRNamind-alkexMikgl, XI | A
54. A conpound or salt thereof according to claim 22, wherein the conpound
corr esﬁbﬂé@eql‘?ﬂs ?F}il@t}@ﬂ‘é’l,m?rﬂ‘%ﬂfﬂﬁlk}d trfluppealkey,\adiyylthio, arylthio, alkyloxycarbonyl,

alkyloxycarbonyloxy, aryloxycarbonyl, arylalkyloxycarbonyl, arylalkyloxycarbonylamino,
aryloxycarbonyloxy, carboxy, R'R*-aminocarbonyloxy, RYR*-aminocarbonyl,
RYR*-aminoalkylcarbonyl, hydroxyaminocarbonyl, R'R*aminosulfonyl,
RYR*%-aminocarbonyl(R¥)amino, trifluoromethylsulfonyl(RY)amino, heteroarylsulfonyl(R¥)amino,
arylsulfonyl(RY)amino, arylsulfonyl(R¥)aminocarbonyl, alkylsulfonyl(R*)amino,
arylcarbonyl(R¥)aminosulfonyl, and alkylsulfonyl(R*)aminocarbonyl;

each R" is independently selected from the group consisting of hydrido, aryl, heteroaryl,
heterocyclo, arylcarbonyl, alkylcarbonyl, heteroarylcarbonyl, halogen, cyano, aldehydo,
hydroxy, amino, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkoxy, aryloxy,
heteroaryloxy, alkenyloxy, alkynyloxy, alkoxyaryl, alkoxyheteroaryl, R’R*-amino, alkoxyalkyl,
alkylenedioxy, aryloxyalkyl, perfluoroalkyl, triftuoroalkyl, alkylthio, arylthio, alkyloxycarbonyl,
alkyloxycarbonyloxy, aryloxycarbonyl, arylalkyloxycarbonyl, arylalkyloxycarbonylamino,
aryloxycarbonyloxy, carboxy, R¥R*-aminocarbonyloxy, RYR*aminocarbonyl,
RYR*-aminoalkylcarbonyl, hydroxyaminocarbonyl, R'R*aminosulfonyl,
RYR*-aminocarbonyl(RY) amino, trifluoromethylsulfonyl(R*)amino,
heteroarylsulfonyl(RY)amino, arylsulfonyl(R*)amino, arylsulfonyl(RY)aminocarbonyl,
alkylsulfonyl(RY)amino, arylcarbonyl(RY)aminosulfonyl, and alkylsulfonyl(RY)aminocarbonyl;

each R is independently selected from the group consisting of arylalkyl, aryl, heteroaryl,
heterocyclo, alkyl, alkynyl, alkenyl, alkoxyalkyl, aminoalkyl, alkyloxycarbonyl,
arylalkyloxycarbonyl, carboxyalkyl, haloalkyl, alkylcarbonyl, arylcarbonyl, aminoalkylcarbonyl,
haloalkylcarbonyl, and hydroxyalkyl, wherein:

each such group optionally is substituted by up to two independently selected R"

substituents;

each R" is independently selected from the group consisting of arylalkyl, aryl, heteroaryl,
heterocyclo, alkyl, alkynyl, alkenyl, alkoxyalkyl, aminoalkyl, alkyloxycarbonyl,
arylalkyloxycarbonyl, carboxyalkyl, haloalkyl, alkylcarbonyl, arylcarbonyl, aminoalkylcarbonyl,
haloalkylcarbonyl, and hydroxyalkyl, wherein:

the aminoalkyl and aminoalkylcarbonyl are optionally substituted with up to two
substituents independently selected from the group consisting of alkyl, alkenyl, aryl,

arylalkyl, heteroaryl, heteroarylalkyl, aryloxycarbonyl, and alkyloxycarbonyl;



HON ~N H ~ EzYz ~N~A O XIITITA 3 U JUL 2003 611 55. The use according to
claim 32, wherein the conpound corresponds in structure to the fol) omil_%
formula: QP IS N.J ~~ OCF3 . A3l .AF{r.Ar. A A .AU AN@QAl.A 9. A9. X W
.AS% AR A., . Ay. Ar. A& A{r. Al Ye. Aue. Ae. A Ay. A3. A, . A. A9e. ASr. A@ . AYHS. AY&E. Al .
Al.A.A,.AhA3Y.A . fI . AA,. A 570

[. A(% A3A. AF. A3. A. A . AFU. A3l . A. Ah. A(. Ah. Auy. A  AY, . A{S AY. A ;. A& A
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F.  10%| & (dacleREiafideqientlyKeleosd |f@in{ dhegroup consisting of hydrido, alkyl, alkenyl,

! 0 ! - /R - /R’ -
@0 elr(}gf‘l, leﬁ%]l:%é%%ﬁﬁ hgerggiy aﬁ(ﬁ: a(r}loxylc%ﬂonyl, alkyloxycarbonyl, R°R%amino
carbonyl, R°R%minosulfonyl, R°R%aminoalkylcarbonyl, and R°R%aminoalkysulfonyl;
G is piperidinyl or piperazinyl;

E? is selected from the group consisting of:

(1)  -COR"):-,
@) -R")CO-,
(3) -CONH-,
(4)  -HNCO-,
¢y -CO-,

6) -SOrR™,
(7)  -R"-80,-,
8  -SOo,

)  -NH-SO,-,

(10) -SO;-NH-, and
(11) abond;

Y2 is selected from the group consisting of hydrido, alkyl, alkoxy, haloalkyl, aryl,
arylalkyl, cycloalkyl, heteroaryl, hydroxy, aryloxy, arylalkoxy, heteroaryloxy, heteroarylalkyl,
perfluoroalkoxy, perfluoroalkylthio, trifluoromethylalkyl, alkenyl, heterocycloalkyl,
trifluoromethyl, alkoxycarbonyl, and aminoalkyl, wherein:

the aryl, heteroaryl, or heterocycloalkyl is optionally substituted with up to two
substituents independently selected from the group consisting of alkylaminocarbonyl,
halo, nitro, arylalkyl, aryl, alkoxy, and amino, wherein:
the amino nitrogen optionally is substituted with up to two substituents
independently selected from the group consisting of alkyl and arylalkyl;

R is selected from the group consisting of -O-R*', -NH-O-R*, and -NH-O-R",

R?! is selected from the group consisting of hydrido, C;-Ce-alkyl, aryl, aryl-C;-Cs-alkyl,
and pharmaceutically-acceptable cation;

R? is a selectively removable protecting group;

R is selected from the group consisting of hydrido, pharmaceutically-acceptable cation,
and C(W)R';

W is selected from the group consisting of O and S; and
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@ 10% such that the two substituents, together with the nitrogen, form a 5- to 8-membered

heterocyclo or heteroaryl.
2. A compound or salt according to claim 1, wherein the compound corresponds in

1 \ 4
\ /
HO\N& \N/R3a
H \

R! R2 R3b
I

structure to formula I;

3. A compound or salt according to claim 1, wherein the compound corresponds in
structure to formula III:

AP

R “GARE?Y?
R! R?
I
4. A compound or salt according to claim 1, wherein the compound corresponds in

structure to formula IV:

QO o o0
\V/
R20 SNy
R! R2?
v ARE?2Y

5. A compound or salt according to claim 1, wherein the compound corresponds in
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6. A compound or salt according to claim 1, wherein:

the compound corresponds in structure to formula VI:
o q 0
N
R] RZ __'__EZYZ
KON
v ; and

1

A is selected from the group consisting of -CHj-, -O-CH,-, -CH;-O-, -S-CH;-, and
-CH,-S-.

2

7. A compound or salt according to claim 1, wherein:

the compound corresponds in structure to formula VII:

O\ //O

R20 N Z I
'T_E2Y2
" AN

0)
\211 . and

A is selected from the group consisting of -CH;-, -O-CH;-, -CH3-O-, -S-CH;-, and
-CH,-S-.
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m is zero, 1, or 2;
nis zero, 1, or 2;
p is zero, 1, or 2;
thesumofm+n+p=1,2,3,0r4;
astoX,Y,and Z:

(a) one of X, Y, and Z is selected from the group consisting of C(O), NRS, 0, S,
S(0), S(0),, and NS(O);R’, and the remaining two of X, Y, and Z are CR*R’ and
CRIOR”, or

(b) X and Z, or Z and Y together constitute a moiety that is selected from the
group consisting of NR°C(0), NR®S(0), NR®S(0),, NR®S, NR®0, SS, NRNR®, and
OC(0), with the remaining one of X and Y being CR*R®, or

(c) nis zero and X, Y, and Z together constitute a moiety selected from the group

consisting of:
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wherein wavy lines are bonds to the atoms of the depicted ring;

each R® is independently selected from the group consisting of hydrido,
C,-C¢-alkylcarbonyl, C¢-aryl-C;-Ce-alkyl, arylcarbonyl, bis(C;-Cs-alkoxy-C,-Cg-alkyl)-Cy-Ce-
alkyl, C;-Cg-alkyl, C;-Cg¢-haloalkyl, C;-Ce-perfluoroalkyl, C,-C¢-trifluoromethylalkyl,
C,-Cg-perfluoroalkoxy-C;-Cg-alkyl, C;-Cg-alkoxy-C;-Cs-alkyl, C3-Cg-cycloalkyl,
C;-Cs-heterocycloalkyl, C3-Cs-heterocycloalkylcarbonyl, phenyl, 5- to 6-membered heterocyclo,
5- to 6-membered heteroaryl, C;-Cs-cycloalkyl-C;-Cg-alkyl, phenoxy-C;-Ce-alkyl,
heteroaryloxy-C;-Ce-alkyl, heteroaryl-C;-Cgs-alkoxy-C;-C¢-alkyl, heteroarylthio-C;-Cs-alkyl,
phenylsulfonyl, C;-C¢-alkylsulfonyl, 5- to 6-membered heteroarylsulfonyl, carboxy-C;-Cg-alkyl,
C,-Cs-alkoxycarbonyl-C;-Cg-alkyl, aminocarbonyl, C;-C¢-alkyliminocarbonyl,
phenyliminocarbonyl, 5- to 6-membered heterocycloiminocarbonyl, phenylthio-C;-Cqs-alkyl,
C;-Cg-alkylthio-C,~Cg-alkyl, phenylthio-C;-C¢-alkenyl, C;-Cy4-alkylthio-Cs-Cg-alkenyl, 5- to 6-
membered heteroaryl-C;-C¢-alkyl, halo~C;-Cg-alkylcarbonyl, hydroxy-C;-C¢-alkylcarbonyl,
thiol-C;-Cs-alkylcarbonyl, C3-Cg-alkenyl, C;-Cg-alkynyl, C,-Cs-alkoxycarbonyl,
aryloxycarbonyl, NR*R®-C;-Cs-alkylcarbonyl, hydroxy-C,-Cs-alkyl, aminocarbonyl,
hydroxyaminocarbonyl, aminosulfonyl, amino-C,-C¢-alkylsulfonyl, and amino-C,-Cg-alkyl,
wherein:

the aminocarbonyl, hydroxyaminocarbonyl, aminosulfonyl,

amino-C;-Ce-alkylsulfonyl, and amino-C;-Ce-alkyl nitrogen optionally is substituted with

up to two substituents independently selected from the group consisting of C;-Cg-alkyl,

aryl-C;-Ce¢-alkyl, C3-Cs-cycloalkyl, and C,-Cg-alkylcarbonyl;

R® is selected from the group consisting of hydrido, C,-Cg¢-alkylcarbonyl,
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-Cg-h oalkyl G —C6-perﬂu0roa1ky] Ci- Cé-trxﬂuoromethylalkyl C;-Cg-perfluoroalkoxy-
C;-Cg-alkyl, C;-Cs-alkoxy-C,-Cg-alkyl, C3-Cg¢-cycloalkyl, C3-Cs-heterocycloalkyl,
C3-Cs-heterocycloalkylcarbonyl, phenyl, 5- to 6-membered heterocyclo, 5- to 6-membered
heteroaryl, C;-Cg-cycloalkyl-C;-C¢-alkyl, phenoxy-C;-C¢-alkyl, heteroaryloxy-C;-Ce-alkyl,
heteroaryl-C;-C¢-alkoxy-C;-Cg-alkyl, heteroarylthio-C;-C¢-alkyl, phenylsulfonyl,
Ci-Cg-alkylsulfonyl, 5- to 6-membered heteroarylsulfonyl, carboxy-C,-Cg-alkyl,
C-Cy-alkoxycarbonyl-C;-Cs-alkyl, aminocarbonyl, C;-Cg-alkyliminocarbonyl,
phenyliminocarbonyl, 5-to 6-membered heterocycloiminocarbonyl, phenylthio-C,-C¢-alkyl,
C;-Cs-alkylthio-C;-Cg-alkyl, phenylthio-C;3-Cs-alkenyl, C;-Cy-alkylthio-C;-Ce-alkenyl, 5- to 6-
membered heteroaryl-C,-Cg-alkyl, halo-C;-Cg-alkylcarbonyl, hydroxy-C,-Cs-alkylcarbonyl,
thiol-C;~Cg¢-alkylcarbonyl, C3-Cg-alkenyl, Cs-Cg-alkynyl, C;-Cs-alkoxycarbonyl,
aryloxycarbonyl, NR*R®-C,-Cs-alkylcarbonyl, hydroxy-C;-Cs-alkyl, aminocarbonyl,
hydroxyaminocarbonyl, aminosulfonyl, amino-C;-C¢-alkylsulfonyl, and amino-C;-Cs-alkyl,
wherein:

the aminocarbonyl, hydroxyaminocarbonyl, aminosulfonyl,
amino-C;-Cg-alkylsulfonyl, and amino-C,-C¢-alkyl nitrogen optionally is substituted with
up to two substituents independently selected from the group consisting of C;-Cs-alkyl,
aryl-C;-Cg-alkyl, C3-Cs-cycloalkyl, and C;-Cg-alkylcarbonyl;
R’ is selected from the group consisting of arylalkyl, aryl, heteroaryl, heterocyclo,

C,-Cg-alkyl, C3-Cg-alkynyl, C3-Cs-alkenyl, C;-C¢-carboxyalkyl, and C,-Cg-hydroxyalkyl;

as to R%:

each R® is independently selected from the group consisting of hydrido, hydroxy,
Ci-Ce-alkyl, aryl, aryl-C,;-C¢-alkyl, heteroaryl, heteroaryl-C,-Cg-alkyl, C;-Cg-alkynyl,
C,-Cg-alkenyl, thiol-C;-Cg-alkyl, C,-Cg-alkylthio-C;-C¢-alkyl cycloalkyl, cycloalkyl-
C;-Ce-alkyl, heterocycloalkyl-C,;-Cg-alkyl, C;-Cg-alkoxy-C,-Cg-alkyl, arylalkoxy-
C-Ce-alkyl, Ci-Ce-alkoxy-C,-Cg-alkoxy-C,-Cg-alkyl, hydroxy-C,-Ce-alkyl,
hydroxycarbonyl-C;-Ce-alkyl, hydroxycarbonylaryl-C;-C¢-alkyl, aminocarbonyl-
C-Cg-alkyl, aryloxy-C,-C¢-alkyl, heteroaryloxy-C,-Ce-alkyl, arylthio-C,-Ce-alkyl,
heteroarylthio-C;-Cg-alkyl, a sulfoxide of any said thio substituents, a sulfone of any said
thio substituents, perfluoro-C;-Cg-alkyl, trifluoromethyl-C;-Cg-alkyl, halo-C,-Cs-alkyl,

alkoxycarbonylamino-C;-Cs-alkyl, and amino-C;-Ce¢-alkyl, wherein:
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109 ()-!f10%& ()- !!fhefadddIBL(Cs-alkWl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of C,-Cs-alkyl,
aryl-C;-Cg¢-alkyl, cycloalkyl, and C,-C¢-alkylcarbonyl, or
R® and R®, together with the carbon to which they are bonded, form a carbonyl

group, or
R¥and R®, or R® and R*®, together with the atom(s) to which they are bonded,
form a 5- to 8-membered carbocyclic ring or a 5- to 8-membered heterocyclic ring
containing one or two heteroatoms that are independently selected from the group
consisting of nitrogen, oxygen, and sulfur;
as to R:
each R® is independently selected from the group consisting of hydrido, hydroxy,
Ci-Ce-alkyl, aryl, aryl-C;-Ce-alkyl, heteroaryl, heteroaryl-C,-C¢-alkyl, C,;-Cs-alkynyl,
C,-Cg-alkenyl, thiol-C;-Cg-alkyl, C;-Cs-alkylthio-C;-Cs-alkyl cycloalkyl, cycloalkyl-
C,-Cg-alkyl, heterocycloalkyl-C;-Cg-alkyl, C;-Cg-alkoxy-C,-Cg-alkyl, arylalkoxy-C;-Cs-
alkyl, C;-Cg-alkoxy-C;-C¢-alkoxy-C,-C¢-alkyl, hydroxy-C,-Ce-alkyl, hydroxycarbonyl-
C,-Ce-alkyl, hydroxycarbonylaryl-C;-Cs-alkyl, aminocarbonyl-C;-C¢-alkyl, aryloxy-
C,-Cg-alkyl, heteroaryloxy-C-Cg-alkyl, arylthio-C;-C¢-alkyl, heteroarylthio-C;-Ce-alkyl,
a sulfoxide of any said thio substituents, a sulfone of any said thio substituents,
perfluoro-C;-Cg-alkyl, trifluoromethyl-C;-Cs-alkyl, halo-C;-Cg-alkyl,
alkoxycarbonylamino-C,-C¢-alkyl, and amino-C;-Cs-alkyl, wherein:
the amino-C;-Cg-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of C;-Cg-alkyl,
aryl-C;-Cg-alkyl, cycloalkyl, and C;-C¢-alkylcarbonyl, or
R’ and R®, together with the carbon to which they are bonded, form:
a carbonyl group, or
a 5- to 8-membered carbocyclic ring or a 5- to 8-membered heterocyclic
ring containing one or two heteroatoms that are independently selected from the
group consisting of nitrogen, oxygen, and sulfur;
as toR':
RY is selected from the group consisting of hydrido, hydroxy, C;-C¢-alkyl, aryl,
aryl-C,-Ce-alkyl, heteroaryl, heteroaryl-C;-Cg-alkyl, C,-Cg-alkynyl, C,-Cg-alkenyl,
thiol-C;-Ce-alkyl, Ci-Cg-alkylthio-C;-Cg-alkyl cycloalkyl, cycloalkyl-C;-Cg-alkyl,
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C,-Ce-alkyl, heteroaryloxy-C,-Cs-alkyl, arylthio-C;-Cs-alkyl, heteroarylthio-C,-Cg-alkyl,
a sulfoxide of any said thio substituents, a sulfone of any said thio substituents,
perfluoro-C-C¢-alkyl, trifluoromethyl-C,-C¢-alkyl, halo-C;-C¢-alkyl,
alkoxycarbonylamino-C,-C¢-alkyl, and amino-C;-C¢-alkyl, wherein:
the amino-C,;-C¢-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of C;-Cgs-alkyl,
aryl-C;-Ce-alkyl, cycloalkyl, and C;-C¢-alkylcarbonyl, or

R and R", together with the carbon to which they are bonded, form a carbonyl
group, or

R and R", or R and R, together with the atom(s) to which they are bonded,
form a 5- to 8-membered carbocyclic ring or a 5- to 8-membered heterocyclic ring
containing one or two heteroatoms that are independently selected from the group
consisting of nitrogen, oxygen, and sulfur;
astoR!":

R'! is selected from the group consisting of hydrido, hydroxy, C;-Cg-alkyl, aryl,
aryl-C;-Cg-alkyl, heteroaryl, heteroaryl-C;-Cg-alkyl, C,-Cs-alkynyl, C,-Cg¢-alkenyl,
thiol-C;-Cg¢-alkyl, C,-Cg-alkylthio-C;-Cg-alkyl cycloalkyl, cycloalkyl-C;-Cg-alkyl,
heterocycloalkyl-C,-Cg-alkyl, C,-Cg-alkoxy-C;-Cs-alkyl, arylalkoxy-C,-Ce¢-alkyl,
C;-Ce-alkoxy-C,-C¢-alkoxy-C;-Cg-alkyl, hydroxy-C;-Cs-alkyl, hydroxycarbonyl-
C,-Cq¢-alkyl, hydroxycarbonylaryl-C,-C¢-alkyl, aminocarbonyl-C;-Cs-alkyl, aryloxy-
C;-Ce-alkyl, heteroaryloxy-C,-C¢-alkyl, arylthio-C;-Cs-alkyl, heteroarylthio-C,-C¢-alkyl,
a sulfoxide of any said thio substituents, a sulfone of any said thio substituents,
perfluoro-C,-Cg¢-alkyl, trifluoromethyl-C,-Cg-alkyl, halo-Cy-Ce-alkyl,
alkoxycarbonylamino-C,;-C¢-alkyl, and amino-C,-C¢-alkyl, wherein:

the amino-C;-Cq-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of C,-Cg-alkyl,
aryl-C;-Ce-alkyl, cycloalkyl, and Cy-Cs-alkylcarbonyl, or

R and R'?, together with the carbon to which they are bonded, form:

a carbonyl group, or

30 JUL 2003

és-afklyl,%%%x%artbnﬂé}ﬁ-c ALK Al dong Lo 1R 1&1,%9}@&' (0)-



10xxx@ryyy}”?xVv4 111 h F10%Z& ()-109%Z& ()- 109%Z& ()-!

&10%ZnZn&' () -z@10%Z& ()-!'\<L 109&' ()-yizz{{{{zX6xV4

111 (@ 10%@8% ()-! @ 10%NcN& ()-!11L$ 10% - & ()-4!L$ 109R2& ()- 4!y Dol (200F |
:109%&& () - {{{{{{{{{zodY: 1!!!FFZ10%& ()- 10Z 10Z

10Zf 8MLO%Z&' () - ! @ 109X& () - ! @ 10%& (350! TX@ 10983& () -{{{]| "| & }[9dY:
11111 Fz 1098 8 & ()-!Fz 10983& ()-!Fz 10%/\/&'() S 10%C& () -

"109& ()-:L10%& ()-& |}v~~~~wU3dY: 1! Fz 10% q & ()-!<OFz 10%Ju&' ()-! Fz

1096 7& () -1t Fz 1090A& §)tb'8\lm51%bér98‘€§%oé>>ch£ %% o8 YPR&-fnkniberel hefetocydlid O3S,
109%&' ()-m 3S, 10%PP& ()-m ~3S, 109KK& () -m 03S, 10%°P& () - nBS,
109&' () - mF L0%& (1)ng cataigiDg 0968t (\A)aheltqoaf@c@'s ¢hat @re independently selected from the

1o (- B0 (L L (B 0068 e dfylozecss (e 1o
only one of R®and R® or R' and R" may be hydroxy;

R'? and R'? are independently selected from the group consisting of hydrido,
Ci-Cg-alkyl, aryl, aryl-C,-Cs-alkyl, heteroaryl, heteroarylalkyl, C,-C¢-alkynyl, C,-Cs-alkenyl,
thiol-C;-Ce-alkyl, cycloalkyl, cycloalkyl-C,-C¢-alkyl, heterocycloalkyl-C;-C¢-alkyl,
C;-Cg-alkoxy-C;-Cg-alkyl, aryloxy-C;-Ce-alkyl, amino-C;-C¢-alkyl, C;-Cg-alkoxy-C;-C¢-
alkoxy-C,-Cg-alkyl, hydroxy-C;-Ce¢-alkyl, hydroxycarbonyl-C,-C¢-alkyl, hydroxycarbonylaryl-
C,-Cg-alkyl, aminocarbonyl-C-C¢-alkyl, aryloxy-C;-C¢-alkyl, heteroaryloxy-C,-Cs-alkyl,
C;-Cg-alkylthio-C;-Cg-alkyl, arylthio-C;-Cs-alkyl, heteroarylthio-C,-Cg-alkyl, a sulfoxide of any
said thio substituents, a sulfone of any said thio substituents, perfluoro-C;-Cg-alkyl,
trifluoromethyl-C,-Cs-alkyl, halo-C;-Ce-alkyl, alkoxycarbonylamino-C;-C¢-alkyl, and
amino-C;-C¢-alkyl, wherein:

the amino-C;-Cg-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of C;-Ce-alkyl,
aryl-C;-Cg-alkyl, cycloalkyl, and Cy-Cg-alkylcarbonyl,

each R" is independently selected from the group consisting of hydrido, benzyl, phenyl,
C,-Cs-alkyl, C,-Cg-alkynyl, C,-Cg-alkenyl, and C,-Cg¢-hydroxyalkyl;

as to R* and R*:

R** and R*® are independently selected from the group consisting of hydrido,

alkyl, alkenyl, alkynyl, aryl, heterocyclo, heteroaryl, cycloalkyl, and alkoxyalkyl,

wherein:
any such substituent other than hydrido optionally is substituted by

-ARE'Y', or

R>® and R*, together with the nitrogen to which they are bonded, form
-GARE?Y?,
each A is independently selected from the group consisting of:

1 -0

@) -5

(3)  -NRY-,

@  -CO-N(R,
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6) -CO-O-,
(7  -0-CO-,

(8)  -0-CO-O-,
(9)  -HC=CH-,
(10) -NH-CO-NH-,
(11) -C=C-,

(12) -NH-CO-0-,
(13) -0-CO-NH-,
(14) -N=N-,
(15) -NH-NH-,
(16) -CS-N(R®)-,
(17) -NR%-CS-,
(18) -CHj-,
(19)  -O-[(CH2)1¢]-,
(20)  -[(CH2)14]O-,
(21) -S-CH,-,
(22) -CH,-S-,and
(23) abond;
each R is independently selected from the group consisting of alkyl, alkoxyalkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl,
cycloalkyloxyalkyl, heterocycloalkoxyalkyl, aryloxyalkyl, heteroaryloxyalkyl, arylthioalkyl,
heteroarylthioalkyl, cycloalkylthioalkyl, and heterocycloalkylthioalkyl, wherein:
the heteroaryl, aryl, cycloalkyl, or heterocycloalkyl optionally is substituted with
up to two substituents independently selected from the group consisting of halo,
perfluoroalkyl, perfluoroalkoxy, perfluoroalkylthio, trifluoromethylalkyl, amino,
alkoxycarbonylalkyl, C,-Cy-alkylene-dioxy, hydroxycarbonylalkyl,
hydroxycarbonylalkylamino, nitro, hydroxy, hydroxyalkyl, alkylcarbonylamino, and
alkoxycarbonyl;
each E' is independently selected from the group consisting of:
1)  -COR™-,
2 -RMCO-
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4) -(RNCO-,

(5) -CO-,

(6) -SO2-R%-,

@) -R%-S0,-,

(8) -850,

(9) -NH-SO;-,
(10) -SO-NH-, and
(11) abond,

each Y' is independently selected from the group consisting of hydrido, alkyl, alkoxy,
haloalkyl, aryl, arylalkyl, cycloalkyl, heteroaryl, hydroxy, nitrile, nitro, aryloxy, arylalkoxy,
heteroaryloxy, heteroarylalkyl, R°xyalkyl, perfluoroalkoxy, perfluoroalkylthio,
trifluoromethylalkyl, alkenyl, heterocycloalkyl, triftuoromethyl, alkoxycarbonyl, and aminoalkyl,
wherein:
the aryl, heteroaryl, or heterocycloalkyl is optionally substituted with up to two
substituents independently selected from the group consisting of alkylcarbonyl, halo,
nitro, arylalkyl, aryl, alkoxy, and amino, wherein:
the amino nitrogen optionally is substituted with up to two substituents
independently selected from the group consisting of alkyl and arylalkyl;
each R® is independently selected from the group consisting of hydrido, alkyl, alkenyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxycarbonyl, alkyloxycarbonyl, R°R%amino
carbonyl, R°R%minosulfonyl, R°R%minoalkylcarbonyl, and R°R%minoalkysulfony;
G is piperidinyl or piperazinyl;

E? is selected from the group consisting of:

(1) -COR™-
2 -R"CO-,
(3) -CONH-,
(4)  -HNCO-,
(5) -CO-,

(6)  -SO,-R™-,
(M -R%-S0,

&)  -SOp,
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Y? is selected from the group consisting of hydrido, alkyl, alkoxy, haloalkyl, aryl,
arylalkyl, cycloalkyl, heteroaryl, hydroxy, aryloxy, arylalkoxy, heteroaryloxy, heteroarylalkyl,
perfluoroalkoxy, perfluoroalkylthio, trifluoromethylalkyl, alkenyl, heterocycloalkyl,
trifluoromethyl, alkoxycarbonyl, and aminoalkyl, wherein:

the aryl, heteroaryl, or heterocycloalkyl is optionally substituted with up to two
substituents independently selected from the group consisting of alkylcarbonyl, halo,
nitro, arylalkyl, aryl, alkoxy, and amino, wherein:
the amino nitrogen optionally is substituted with up to two substituents
independently selected from the group consisting of alkyl and arylalky]l;

each R® and R%is independently selected from the group consisting of hydrido,
alkylcarbonyl, arylalkyl, arylcarbonyl, bisalkoxyalkyl, alkyl, haloalkyl, perfluoroalkyl,
trifluoromethylalkyl, perfluoroalkoxyalkyl, alkoxyalkyl, cycloalkyl, heterocycloalkyl,
heterocycloalkylcarbonyl, aryl, heterocyclo, heteroaryl, cycloalkylalkyl, aryloxyalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl, heteroarylthioalkyl, arylsulfonyl, alkylsulfonyl,
heteroarylsulfonyl, carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, alkyliminocarbonyl,
aryliminocarbonyl, heterocycloiminocarbonyl, arylthioalkyl, alkylthioalkyl, arylthioalkenyl,
alkylthioalkenyl, heteroarylalkyl, haloalkylcarbonyl, hydroxyalkylcarbonyl, thiolalkylcarbonyl,
alkenyl, alkynyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl, aminoalkylcarbonyl,
hydroxyalkyl, aminoalkyl, aminoalkylsulfonyl, and aminosulfonyl, wherein:

any amino nitrogen of R® or R® optionally is substituted with up to two
independently selected R’ substituents, or
any amino nitrogen of R® or R optionally is substituted with two substituents
such that the two substituents, together with the amino nitrogen, form:
a saturated or partially unsaturated heterocyclo optionally substituted with
up to three independently selected R” substituents, or
a heteroaryl optionally substituted with up to three independently selected
RY substituents;
each R’ is independently selected from the group consisting of arylalkyl, aryl, heteroaryl,

heterocyclo, alkyl, alkynyl, alkenyl, alkoxyalkyl, aminoalkyl, alkyloxycarbonyl,
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any such group is optionally substituted by up to two independently selected R"
substituents;
each R" is independently selected from the group consisting of aryl, heteroaryl,
heterocyclo, arylcarbonyl, alkylcarbonyl, heteroarylcarbonyl, halogen, cyano, aldehydo,
hydroxy, amino, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkoxy, aryloxy,
heteroaryloxy, alkenyloxy, alkynyloxy, alkoxyaryl, alkoxyheteroaryl, R"R*-amino, alkoxyalkyl,
alkylenedioxy, aryloxyalkyl, perfluoroalkyl, trifluoroalkyl, alkylthio, arylthio, alkyloxycarbonyl,
alkyloxycarbonyloxy, aryloxycarbonyl, arylalkyloxycarbonyl, arylalkyloxycarbonylamino,
aryloxycarbonyloxy, carboxy, RYR*aminocarbonyloxy, R*R*aminocarbonyl,
RYR*-aminoalkylcarbonyl, hydroxyaminocarbonyl, RYR*-aminosulfonyl,
R’R*-aminocarbonyl(RY) amino, trifluoromethylsulfonyl(RY)amino,
heteroarylsulfonyl(RY)amino, arylsulfonyl(RY)amino, arylsulfonyl(R*)aminocarbonyl,
alkylsulfonyl(R¥)amino, arylcarbonyl(RY)aminosulfonyl, and alkylsulfonyl(R*)aminocarbonyl;
each RY is independently selected from the group consisting of hydrido, aryl, heteroaryl,
heterocyclo, arylcarbonyl, alkylcarbonyl, hetero arylcarbonyl, halogen, cyano, aldehydo,
hydroxy, amino, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkoxy, aryloxy,
heteroaryloxy, alkenyloxy, alkynyloxy, alkoxyaryl, alkoxyheteroaryl, RYR*-amino, alkoxyalkyl,
alkylenedioxy, aryloxyalkyl, perfluoroalkyl, trifluoroalkyl, alkylthio, arylthio, alkyloxycarbonyl,
alkyloxycarbonyloxy, aryloxycarbonyl, arylalkyloxycarbonyl, arylalkyloxycarbonylamino,
aryloxycarbonyloxy, carboxy, R'R*aminocarbonyloxy, R'R*aminocarbonyl,
RYR*-aminoalkylcarbonyl, hydroxyaminocarbonyl, R"R?*aminosulfonyl,
RYRZ-aminocarbonyl(RY) amino, trifluoromethylsulfonyl(RY)amino,
heteroarylsulfonyl-(R¥)amino, arylsulfonyl(R¥)amino, arylsulfonyl(RY)aminocarbonyl,
alkylsulfonyl(R¥)amino, arylcarbonyl(R¥)aminosulfonyl, and alkylsulfonyl(RY)aminocarbonyl;
each R* is independently selected from the group consisting of arylalkyl, aryl, heteroaryl,
heterocyclo, alkyl, alkynyl, alkenyl, alkoxyalkyl, aminoalkyl, alkyloxycarbonyl,
arylalkyloxycarbonyl, carboxyalkyl, haloalkyl, alkylcarbonyl, arylcarbonyl, aminoalkylcarbonyl,
haloalkylcarbonyl, and hydroxyalkyl, wherein:
each such group optionally is substituted by up to two independently selected R"

substituents;
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each R" is independently selected from the group consisting of arylalkyl, aryl, heteroaryl,

heterocyclo, alkyl, alkynyl, alkenyl, alkoxyalkyl, aminoalkyl, alkyloxycarbonyl,
arylalkyloxycarbonyl, carboxyalkyl, haloalkyl, alkylcarbonyl, arylcarbonyl, aminoalkylcarbonyl,
haloalkylcarbonyl, and hydroxyalkyl, wherein:
the aminoalkyl and aminoalkylcarbonyl are optionally substituted with up to two
substituents independently selected from the group consisting of alkyl, alkenyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, aryloxycarbonyl, and alkyloxycarbonyl;
R* is selected from the group consisting of -O-R?!, -NH-0-R%, and -NH-O-R*;
R is selected from the group consisting of hydrido, C,-Ce-alkyl, aryl, and
aryl-C,-C¢-alkyl;
R* is a selectively removable protecting group;
R' is selected from the group consisting of hydrido, pharmaceutically-acceptable cation,
and C(W)R"’;
W is selected from the group consisting of O and S; and
R is selected from the group consisting of C,-C¢-alkyl, aryl, C;-Cs-alkoxy,
heteroaryl-C,-C¢-alkyl, C3-Cg-cycloalkyl-C;-Cg-alkyl, aryloxy, aryl-C,-Ce¢-alkoxy,
aryl-C;-Cg-alkyl, heteroaryl, and amino-C;-C¢-alkyl, wherein:
the amino-C;-Cg-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of C;-Ce-alkyl, aryl,
aryl-C,-Cg-alkyl, C3-Cg-cycloalkyl-C;-Cs-alkyl, aryl-C;-Cg-alkoxycarbonyl,
C,-Cg-alkoxycarbonyl, and C;-Ce-alkylcarbonyl, or
the amino-C;-Cg-alkyl nitrogen optionally is substituted with two substituents
such that the two substituents, together with the nitrogen, form a 5- to 8-membered

heterocyclo or heteroaryl.

9. A compound or salt according to claim 1, wherein the compound corresponds in

structure to the formula:
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11. A compound or salt according to claim 1, wherein the compound corresponds in
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12. A compound or salt according to claim 1, wherein the compound corresponds in

structure to the formula:
structure to the formula:

structure to the formula;

13. A compound or salt according to claim 1, wherein the compound corresponds in
structure to the formula:
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14. A compound or salt according to claim 1, wherein the compound corresponds in

structure to the formula;
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15. A compound or salt according to claim 1, wherein the compound corresponds in
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structure to the formula:

16. A compound or salt according to claim 1, wherein the compound corresponds in

structure to the formula:
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17. A compound or salt according to claim 1, wherein the compound corresponds in

structure to the formula;
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18. A compound or salt according to claim 1, wherein the compound corresponds in

structure to the formula;
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19. A compound or salt according to claim 1, wherein the compound corresponds in
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20. A compound or salt according to claim 8, wherein the compound corresponds in

structure to the formula:

structure to formula XI:
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21. A compound or salt according to claim 20, wherein the compound corresponds in

structure to formula X1I:
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23. A salt according to claim 20, wherein the salt corresponds in structure to the formula:

AV

0
HO. S<
N/\
o

N
CH

24. A salt according to claim 20, wherein the salt corresponds in structure to the formula:
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25. A compound or a pharmaceutically-acceptable salt thereof, wherein the compound
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corresponds in structure to the formula:

O\\ //O

HO. S\U

TZ

N

O/\/\CH3
CH;j

26. A salt according to claim 20, wherein the salt corresponds in structure to the formula:
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28. A compound or salt according to claim 20, wherein the compound corresponds in

structure to the formula:
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29. A salt according to claim 20, wherein the salt corresponds in structure to the formula:
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32. A use of a therapeutically-effective amount of a compound or a pharmaceutically-
acceptable salt thereof in the preparation of a pharmaceutical composition for the treatment of a
condition associated with pathological matrix metalloprotease (MMP), wherein:

the compound or salt inhibits the activity of one or more of MMP-2, MMP-9, and
MMP-13, while exhibiting substantially less inhibitory activity against MMP-1;

the compound corresponds in structure to formula I:

O o o
HO \\s// R3a
\N \N/
H \

Rl RZ  R3®
1
asto R' and R*:
R! and R?, together with the carbon to which they are bonded, form heterocyclo or
cycloalkyl, wherein:
the heterocyclo or cycloalky! optionally is substituted with up to three

independently selected R* substituents, or
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any such substituent other than hydrido optionally is substituted with up to

three independently selected R* substituents; and
only one of R! and R? may be hydrido;

each R is independently selected from the group consisting of hydrido, aryl, heteroaryl,
heterocyclo, arylcarbonyl, alkylcarbonyl, heteroarylcarbonyl, halogen, cyano, aldehydo,
hydroxy, R°R%amino, R°R%-aminoalkyl, nitro, nitroso, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, alkoxy, aryloxy, heteroaryloxy, alkenyloxy, alkynyloxy, alkoxyaryl,
alkoxyheteroaryl, alkoxyalkyl, R®-oxyalkyl, alkoxyalkyl, alkylenedioxy, aryloxyalkyl,
perfluoroalkyl, trifluoroalkyl, alkylthio, arylthio, alkyloxycarbonyl, alkyloxycarbonyloxy,
aryloxycarbonyl, arylalkyloxycarbonyl, alkyloxycarbonyl-R°-amino,
arylalkyloxycarbonyl-R°-amino, aryloxycarbonyloxy, carboxy, R°R%-aminocarbonyloxy,
R°R‘-aminocarbonyl, R°R%-aminoalkylcarbonyl, hydroxy-R°-aminocarbonyl,
R°R-aminosulfonyl, arylsulfonyl(R%)amino, R°R%-aminoalkoxy, R°R%aminocarbonyl(R%)amino,
triflucromethylsulfonyl(R “)amino, heteroarylsulfonyl(R“)amino, alkylsulfonyl,
arylsulfonyl(R%)amino, arylsulfonyl(R°) aminocarbonyl, alkylsulfonyl(R®)amino,
arylcarbonyl(R®)aminosulfonyl, and alkylsulfonyl (R")aminocarbonyl;

each R® and R is independently selected from the group consisting of hydrido,
alkylcarbonyl, arylalkyl, arylcarbonyl, bisalkoxyalkyl, alkyl, haloalkyl, perfluoroalkyl,
trifluoromethylalkyl, perfluoroalkoxyalkyl, alkoxyalkyl, cycloalkyl, heterocycloalkyl,
heterocycloalkylcarbonyl, aryl, heterocyclo, heteroaryl, cycloalkylalkyl, aryloxyalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl, heteroarylthioalkyl, arylsuifonyl, alkylsulfonyl,
heteroarylsulfonyl, carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, alkyliminocarbonyl,
aryliminocarbonyl, heterocycloiminocarbonyl, arylthioalkyl, alkylthioalkyl, arylthioalkenyl,
alkylthioalkenyl, heteroarylalkyl, haloalkylcarbonyl, hydroxyalkylcarbonyl, thiolalkylcarbonyl,
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haloalkylcarbonyl, and hydroxyalkyl, wherein:
any such group is optionally substituted by up to two independently selected R"

substituents;

each R" is independently selected from the group consisting of aryl, heteroaryl,
heterocyclo, arylcarbonyl, alkylcarbonyl, heteroarylcarbonyl, halogen, cyano, aldehydo,
hydroxy, amino, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkoxy, aryloxy,
heteroaryloxy, alkenyloxy, alkynyloxy, alkoxyaryl, alkoxyheteroaryl, R”R*-amino, alkoxyalkyl,
alkylenedioxy, aryloxyalkyl, perfluoroalkyl, trifluoroalkyl, alkylthio, arylthio, alkyloxycarbonyl,
alkyloxycarbonyloxy, aryloxycarbonyl, arylalkyloxycarbonyl, arylalkyloxycarbonylamino,
aryloxycarbonyloxy, carboxy, R'R*-aminocarbonyloxy, R’R*aminocarbonyl,
RYR*aminoalkylcarbonyl, hydroxyaminocarbonyl, R'R*aminosulfonyl,
R'R*-aminocarbonyl(R¥)amino, trifluoromethylsulfonyl(RY)amino, heteroarylsulfonyl(R¥)amino,
arylsulfonyl(RY)amino, arylsulfonyl(R*)aminocarbonyl, alkylsulfonyl(R¥)amino,
arylcarbonyl(R¥)aminosulfonyl, and alkylsulfonyl(R¥)aminocarbonyl;

each R is independently selected from the group consisting of hydrido, aryl, heteroaryl,
heterocyclo, arylcarbonyl, alkylcarbonyl, heteroarylcarbonyl, halogen, cyano, aldehydo,
hydroxy, amino, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkoxy, aryloxy,
heteroaryloxy, alkenyloxy, alkynyloxy, alkoxyaryl, alkoxyheteroaryl, R'R*amino, alkoxyalkyl,
alkylenedioxy, aryloxyalkyl, perfluoroalkyl, trifluoroalkyl, alkylthio, arylthio, alkyloxycarbonyl,
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mLO%& () - KOXY] hi npX<410 S109%& () - 3S#S S109%&' ()-3 S10%& ()- 3S#S S10M&RIL) 7083
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S109& () - 3#S S109& ()-3 S109& ()- 3#S S109& ()-3 S109& ()- 3sW410 S109& ()- 3
S109& () - 3#S S109& ()- 3

(5)  -N(R)-CO-,

6 -CO-O-,

(7)  -0-CO-,

(8) -0-CO-O-,
(9) -HC=CH-,
(10) -NH-CO-NH-,
(11) -C=C-,

(12) -NH-CO-O-,
(13) -O-CO-NH-,
(14) -N=N-,

(15) -NH-NH-,

(16)  -CS-N(RY-,
(17)  -N(R9-CS-,
(18) -CHp-,

(19)  -O-[(CH2)1s]-,
(20)  -[(CH):]O-,

21) -S-CH,-,
(22) -CH»-S-,and
(23) abond;

each R is independently selected from the group consisting of alkyl, alkoxyalkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl,
cycloalkoxyalkyl, heterocycloalkoxyalkyl, aryloxyalkyl, heteroaryloxyalkyl, arylthioalkyl,
heteroarylthioalkyl, cycloalkylthioalkyl, and heterocycloalkylthioalkyl, wherein:
the aryl, heteroaryl, cycloalkyl, or heterocycloalkyl optionally is substituted with
up to two substituents independently selected from the group consisting of halo,
perfluoroalkyl, perfluoroalkoxy, perfluoroalkylthio, trifluoromethylalkyl, amino,
alkoxycarbonylalkyl, C;-C-alkylene-dioxy, hydroxycarbonylalkyl,
hydroxycarbonylalkylamino, nitro, hydroxy, hydroxyalkyl, alkylcarbonylamino, and
alkoxycarbonyl;
each E' is independently selected from the group consisting of:
(1)  -COR™)-,
2 -®RMCOo-,
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3f 1098 ()- YDe 3f10%&' ()-YdCl0 3 1008489 )- , 1094& ()- 'fZ10%4& ()- 01010
3f 109&' ()- YDedf | [:dCl0 109%& ()- 10984& ()- ' 1098& ()- 10984& ()-

S'1098& ()- s109%& ()-' +126@\KK3C10 , 10%& ()- , 109®& ()- , 109& ()-
(3) ~ -CON(RY)-,
4  -(R°)NCO-,
5y -CO-
(6)  -SOrR™,
(7)  -R"-SO,
(8)  -SOp,
(9) -NH-SO,-,
(10) -SO,-NH-, and
(11) abond;

each Y' is independently selected from the group consisting of hydrido, alkyl, alkoxy,
haloalkyl, aryl, arylalkyl, cycloalkyl, heteroaryl, hydroxy, nitrile, nitro, aryloxy, arylalkoxy,
heteroaryloxy, heteroarylalkyl, Roxyalkyl, perfluoroalkoxy, perfluoroalkylthio,
trifluoromethylalkyl, alkenyl, heterocycloalkyl, trifluoromethyl, alkoxycarbonyl, and aminoalkyl,
wherein:
the aryl, heteroaryl, or heterocycloalkyl is optionally substituted with up to two
substituents independently selected from the group consisting of alkylcarbonyl, halo,
nitro, arylalkyl, aryl, alkoxy, and amino, wherein:
the amino nitrogen optionally is substituted with up to two substituents
independently selected from the group consisting of alkyl and arylalkyl;
each R°is independently selected from the group consisting of hydrido, alkyl, alkenyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxycarbonyl, alkyloxycarbonyl, R°R%mino
carbonyl, R°R%minosulfonyl, R°R%aminoalkylcarbonyl, and R°R%minoalkysulfonyl;
G is piperidinyl or piperazinyl;

E? is selected from the group consisting of:

(1) -COR™:-,
2 -R"CO-,
3) -CONH-,

@)  -HNCO-,

(5) -CO-,

(6)  -SOR™,
(7)  -R"-S0»,

8  -SO,,
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(10) -SO,-NH-, and
(11) abond;

Y? is selected from the group consisting of hydrido, alkyl, alkoxy, haloalkyl, aryl,
arylalkyl, cycloalkyl, heteroaryl, hydroxy, aryloxy, arylalkoxy, heteroaryloxy, heteroarylalkyl,
perfluoroalkoxy, perfluoroalkylthio, trifluoromethylalkyl, alkenyl, heterocycloalkyl,
trifluoromethyl, alkoxycarbonyl, and aminoalkyl, wherein:

the aryl, heteroaryl, or heterocycloalkyl is optionally substituted with up to two
substituents independently selected from the group consisting of alkylcarbonyl, halo,
nitro, arylalkyl, aryl, alkoxy, and amino, wherein:

the amino nitrogen optionally is substituted with up to two substituents independently

selected from the group consisting of alkyl and arylalkyl.
33. The use according to claim 32, wherein the compound corresponds in structure to

formula IIIA:
O o o
HO \\S//
\ﬁ “NGARE2Y?

R! R?
1A

34. The use according to claim 32, wherein the compound corresponds in structure to
formula IVA:

R! R?

0
H
ARE2Y2

IVA
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36. The use according to claim 32, wherein:

the compound corresponds in structure to formula VIA:

O\\ //O

HO S
\H/%( \O\ F -
—E“Y
R] R2 |
N
A

A is selected from the group consisting of -CH;-, -O-CHj3-, -CH»-O-, -S-CH>-, and -
CH,-S-.

37. The use according to claim 32, wherein:

the compound corresponds in structure to formula VIIA:

(0]
0\\ //O

HO S
\ﬁ \N / l )
\ —TE Y
A

O
VIIA . and

A is selected from the group consisting of -CH;-, -O-CH,-, -CH;-O-, -S-CH;-, and
-CH,-S-.
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m is zero, 1, or 2;
nis zero, 1, or 2;
p is zero, 1, or 2;
the ssimofm+n+p=1,2,3,or4,;
astoX,Y,and Z:

(a) one of X, Y, and Z is selected from the group consisting of C(O), NRS, O, S,
S(0), S(0),, and NS(O),R’, and the remaining two of X, Y, and Z are CR*R® and
CR'R™, or

(b) X and Z, or Z and Y together constitute a moiety that is selected from the
group consisting of NR®C(0), NR®S(0), NR®S(0),, NR®S, NR®0, SS, NR®NR®, and
OC(0), with the remaining one of X and Y being CR®R®, or

(¢) nis zero and X, Y, and Z together constitute a moiety selected from the group

consisting of:
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wherein wavy lines are bonds to the atoms of the depicted ring;

each R® is independently selected from the group consisting of hydrido,
C,-Ce-alkylcarbonyl, Cg-aryl-Cy-Cg-alkyl, arylcarbonyl, bis(C,-Ce-alkoxy-C;-Ce-alkyl)-
C,-Ce-alkyl, C-C¢-alkyl, C,-Cs-haloalkyl, C;-Ce-perfluoroalkyl, C;-Ce-trifluoromethylalkyl,
C,-Ce-perfluoroalkoxy-C,-Cg-alkyl, C;-Cg-alkoxy-C;-Cg-alkyl, C3-Cg-cycloalkyl,
C3-Cg-heterocycloalkyl, C3-Cg-heterocycloalkylcarbonyl, phenyl, 5- to 6-membered heterocyclo,
5- to 6-membered heteroaryl, C;3-Cg-cycloalkyl-C;-Cg-alkyl, phenoxy-Ci-Cg-alkyl,
heteroaryloxy-C,;-Cg-alkyl, heteroaryl-C,-C¢-alkoxy-C,-Cg-alkyl, heteroarylthio-C;-Ce-alkyl,
phenylsulfonyl, C;-C¢-alkylsulfonyl, 5- to 6-membered heteroarylsulfonyl, carboxy-C;-Cg-alkyl,
C,-Cs-alkoxycarbonyl-C;-Cg-alkyl, aminocarbonyl, C;-Ce-alkyliminocarbonyl,
phenyliminocarbonyl, 5-to 6-membered heterocycloiminocarbonyl, phenylthio-C,;-Cg-alkyl,
C;-Ce-alkylthio-C;-Cg-alkyl, phenylthio-Cs-C¢-alkenyl, C;-Cs-alkylthio-Cs-Ce-alkenyl, 5- to 6-
membered heteroaryl-C,-C¢-alkyl, halo-C,-C¢-alkylcarbonyl, hydroxy-C;-Cs-alkylcarbonyl,
thiol-C,-C¢-alkylcarbonyl, C3-Cs-alkenyl, C3-Cg-alkynyl, C;-Cs-alkoxycarbonyl,
aryloxycarbonyl, NR®R®-C,-Cs-alkylcarbonyl, hydroxy-C;-Cs-alkyl, aminocarbonyl,
hydroxyaminocarbonyl, aminosulfonyl, amino-C;-C¢-alkylsulfonyl, and amino-C,;-Cs-alkyl,
wherein:

the aminocarbonyl, hydroxyaminocarbonyl, aminosulfonyl,
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F+ 10%c&réaryls Shi(sfcybloalkyl-C-Ce-alkyl, phenoxy-C;-CG-alkyl, heteroaryloxy-C;-C¢-alkyl,
heteroaryl-C;-C¢-alkoxy-C;-C¢-alkyl, heteroarylthio-C;-Cg-alkyl, phenylsulfonyl,
C;-Ce-alkylsulfonyl, 5- to 6-membered heteroarylsulfonyl, carboxy-C,-C¢-alkyl,
C,-Cy4-alkoxycarbonyl-C;-Cs-alkyl, aminocarbonyl, C;-Cs-alkyliminocarbonyl,
phenyliminocarbonyl, 5-to 6-membered heterocycloiminocarbonyl, phenylthio-C;-C¢-alkyl,
C,-C¢-alkylthio-C;-Ce-alkyl, phenylthio-C;-C¢-alkenyl, C;-Cs-alkylthio-C3-Cg-alkenyl, 5- to 6-
membered heteroaryl-C;-Cg-alkyl, halo-C;-C¢-alkylcarbonyl, hydroxy-C;-Cs-alkylcarbonyl,
thiol-C;-Cs-alkylcarbonyl, C3-Cs-alkenyl, C;-Cs-alkynyl, C;-Cs-alkoxycarbonyl,
aryloxycarbonyl, NR*R’-C;-C;s-alkylcarbonyl, hydroxy-C;-Cs-alkyl, aminocarbonyl,
hydroxyaminocarbonyl, aminosulfonyl, amino-C;-Cs¢-alkylsulfonyl, and amino-C;-Cg¢-alkyl,
wherein:
the aminocarbonyl, hydroxyaminocarbonyl, aminosulfonyl,

amino-C,;-Cg-alkylsulfonyl, and amino-C;-C¢-alkyl nitrogen optionally is substituted with

up to two substituents independently selected from the group consisting of C;-C¢-alkyl,

aryl-C,-Cg-alkyl, C3-Cg-cycloalkyl, and C,-C¢-alkylcarbonyl;

R’ is selected from the group consisting of arylalkyl, aryl, heteroaryl, heterocyclo,
C;-Ce-alkyl, C3-Cg-alkynyl, C3-Cg-alkenyl, C;-Cg¢-carboxyalkyl, and C,-C¢-hydroxyalkyl;

asto R%:

each R® is independently selected from the group consisting of hydrido, hydroxy,

C;-Ce-alkyl, aryl, aryl-C;-C¢-alkyl, heteroaryl, heteroaryl-C,-Cg-alkyl, C,-Ce-alkynyl,

C,-Ce-alkenyl, thiol-C;-Ce-alkyl, Ci-Cg-alkylthio-C;-C¢-alky! cycloalky],

cycloalkyl-C,-Cg-alkyl, heterocycloalkyl-C;-Cs-alkyl, C;-Cg-alkoxy-C;-Ce-alkyl,

arylalkoxy-C;-Ce-alkyl, C,-Cg-alkoxy-C,-C¢-alkoxy-C,-Cg-alkyl, hydroxy-C,-Cs-alkyl,

hydroxycarbonyl-C,-Cg¢-alkyl, hydroxycarbonylaryi-C,-Cg-alkyl, aminocarbonyl-C;-Ce-
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R PSR it 0+ e O
R¥and R®, together with the carbon to which they are bonded, form a carbonyl
group, or
R®and R®, or R® and R'?, together with the atom(s) to which they are bonded,
form a 5- to 8-membered carbocyclic ring or a 5- to 8-membered heterocyclic ring
containing one or two heteroatoms that are independently selected from the group
consisting of nitrogen, oxygen, and sulfur;
asto R%:
each R’ is independently selected from the group consisting of hydrido, hydroxy,
C,-Ce-alkyl, aryl, aryl-C,-Cg¢-alkyl, heteroaryl, heteroaryl-C;-Cgs-alkyl, C,-Cs-alkynyl,
C2-Cg-alkenyl, thiol-C;-Cg-alkyl, C;-Cs-alkylthio-C;-Cs-alkyl cycloalkyl, cycloalkyl-
C;-Cg-alkyl, heterocycloalkyl-C,-Cg-alkyl, C,;-Cg-alkoxy-C,;-Cg-alkyl, arylalkoxy-C;-Ce-
alkyl, C;-Cg-alkoxy-C,-Cs-alkoxy-C;-Cs-alkyl, hydroxy-C,-Cs-alkyl, hydroxycarbonyl-
C;-Cg-alkyl, hydroxycarbonylaryl-C;-Cs-alkyl, aminocarbonyl-C;-Cs-alkyl, aryloxy-
C,-Ceg-alkyl, heteroaryloxy-C,-Cs-alkyl, arylthio-C;-C¢-alkyl, heteroarylthio-C;-Cs-alkyl,
a sulfoxide of any said thio substituents, a sulfone of any said thio substituents,
perfluoro-C;-Cg-alkyl, trifluoromethyl-C,-Cg-alkyl, halo-C;-Cg-alkyl,
alkoxycarbonylamino-C;-C¢-alkyl, and amino-C;-Cg¢-alkyl, wherein:
the amino-C,-Cg-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of C,-Cg-alkyl,
aryl-C;-Cg-alkyl, cycloalkyl, and C;-C¢-alkylcarbonyl, or
R® and R?, together with the carbon to which they are bonded, form:
a carbonyl group, or
a 5- to 8-membered carbocyclic ring or a 5- to 8-membered heterocyclic
ring containing one or two heteroatoms that are independently selected from the

group consisting of nitrogen, oxygen, and sulfur;
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heterocycloalkyl-C;-C¢-alkyl, C;-Cg-alkoxy-C-Cg-alkyl, arylalkoxy-C;-Ce-alkyl,
C,-Cg¢-alkoxy-C,-Cg-alkoxy-C,-Ce-alkyl, hydroxy-C;-Ce-alkyl, hydroxycarbonyl-C;-Ce-
alkyl, hydroxycarbonylaryl-C;-C¢-alkyl, aminocarbonyl-C;-Cg¢-alkyl, aryloxy-C;-C¢-
alkyl, heteroaryloxy-C;-Cs-alkyl, arylthio-C;-Cg-alkyl, heteroarylthio-C,-Cs-alkyl, a
sulfoxide of any said thio substituents, a sulfone of any said thio substituents,
perfluoro-C;-Cg-alkyl, trifluoromethyl-C,-C¢-alkyl, halo-C,-Cg¢-alkyl,
alkoxycarbonylamino-C,;-Cg-alkyl, and amino-C,;-C¢-alkyl, wherein:
the amino-C,-C¢-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of C;-Ce-alkyl,
aryl-C,-Cg-alkyl, cycloalkyl, and C;-Cg-alkylcarbonyl, or

R'® and R", together with the carbon to which they are bonded, form a carbonyl
group, or

R"¥%and R, or R’ and R®, together with the atom(s) to which they are bonded,
form a 5- to 8-membered carbocyclic ring or a 5- to 8-membered heterocyclic ring
containing one or two heteroatoms that are independently selected from the group
consisting of nitrogen, oxygen, and sulfur;
as to R':

R is selected from the group consisting of hydrido, hydroxy, C,-Ce-alkyl, aryl,
aryl-C,-C¢-alkyl, heteroaryl, heteroaryl-C;-C¢-alkyl, C,-Cg-alkynyl, C,-Ce-alkenyl,
thiol-C;-Cs-alkyl, C;-Cs-alkylthio-C;-Cg-alkyl cycloalkyl, cycloalkyl-C;-Cg¢-alkyl,
heterocycloalkyl-C;-Ce-alkyl, C,-Cs-alkoxy-C;-C¢-alkyl, arylalkoxy-C,;-Ce¢-alkyl,
C,-Ce-alkoxy-C,-Cg-alkoxy-C,-C¢-alkyl, hydroxy-C;-C¢-alkyl, hydroxycarbonyl-C-Ce-
alkyl, hydroxycarbonylaryl-C,-C¢-alkyl, aminocarbonyl-C;-C¢-alkyl, aryloxy-C;-Ce-
alkyl, heteroaryloxy-C;-C¢-alkyl, arylthio-C;-Cg-alkyl, heteroarylthio-C,-Cs-alkyl, a
sulfoxide of any said thio substituents, a sulfone of any said thio substituents,
perfluoro-C-Cs-alkyl, trifluoromethyl-C,-C¢-alkyl, halo-C;-Cs-alkyl,
alkoxycarbonylamino-C,-Cg-alkyl, and amino-C;-C¢-alkyl, wherein:

the amino-C;-Cg-alkyl nitrogen optionally is substituted with up to two
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substituents independently selected from the group consisting of C;-C¢-alkyl,
aryl-C,-Cg¢-alkyl, cycloalkyl, and C,-C¢-alkylcarbonyl, or

R' and R®, together with the carbon to which they are bonded, form:

a carbony! group, or

a 5- to 8-membered carbocyclic ring or a 5- to 8-membered heterocyclic
ring containing one or two heteroatoms that are independently selected from the
group consisting of nitrogen, oxygen, and sulfur;

only one of R® and R® or R'® and R'! may be hydroxy;

R'? and R'?' are independently selected from the group consisting of hydrido,
C,-Ce-alkyl, aryl, aryl-C,-Cg-alkyl, heteroaryl, heteroarylalkyl, C,-Cg-alkynyl, C,-Cgs-alkenyl,
thiol-C;-Cg-alkyl, cycloalkyl, cycloalkyl-C;-C¢-alkyl, heterocycloalkyl-C;-Cg-alkyl,
C,-Cs-alkoxy-C-Ce-alkyl, aryloxy-C-Cg-alkyl, amino-C;-Cg-alkyl, C,-Ce¢-alkoxy-C;-Ce-
alkoxy-C;-Cg¢-alkyl, hydroxy-C;-Cg-alkyl, hydroxycarbonyl-C;-Cs-alkyl, hydroxycarbonylaryl-
C,-Ce-alkyl, aminocarbonyl-C;-Ce-alkyl, aryloxy-C,-Cs-alkyl, heteroaryloxy-C,-Cs-alkyl,
C,;-Cs-alkylthio-C;-Cs-alkyl, arylthio-C,;-Ce-alkyl, heteroarylthio-C;-Cg-alkyl, a sulfoxide of any
said thio substituents, a sulfone of any said thio substituents, perfluoro-C;-Cg-alkyl,
trifluoromethyl-C;-Cs-alkyl, halo-C,-Ce-alkyl, alkoxycarbonylamino-C;-Cs-alkyl, and
amino-C,-Cg-alkyl, wherein:

the amino-C,-C¢-alkyl nitrogen optionally is substituted with up to two
substituents independently selected from the group consisting of C;-C¢-alkyl,
aryl-C;-Cg¢-alkyl, cycloalkyl, and C;-Cg¢-alkylcarbonyl;
each R'? is independently selected from the group consisting of hydrido, benzyl, phenyl,

C-Ce-alkyl, C,-Cg-alkynyl, C,-Ce-alkenyl, and C,-Cs-hydroxyalkyl;
as to R* and R*®:

R**and R* are independently selected from the group consisting of hydrido,
alkyl, alkenyl, alkynyl, aryl, heterocyclo, heteroaryl, cycloalkyl, and alkoxyalkyl,
wherein:

any such substituent other than hydrido optionally is substituted by

-ARE'Y!, or

R* and R*, together with the nitrogen to which they are bonded, form
-GARE?Y?;

each A is independently selected from the group consisting of:
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1 -0
2 -S,
(3) -NRY-,

4)  -CO-N(R),
()  -NR%-CO-,

6) -CO-O-,
(7  -0-CO-,
(8) -0-CO-O-,

(9)  -HC=CH.,
(10) -NH-CO-NH-,
(1) -C=C-,

(12) -NH-CO-O-,
(13) -O-CO-NH-,
(14) -N=N-,

(15) -NH-NH-,
(16) -CS-N(R%-,
(A7) -NR9-CS-,
(18) -CH,

(19)  -O-[(CH2)15]-,
(20)  -[(CH2)14]O-,

(21) -S-CHj-,
(22) -CH,-S-,and
(23) abond;

each R is independently selected from the group consisting of alkyl, alkoxyalkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl,
cycloalkyloxyalkyl, heterocycloalkoxyalkyl, aryloxyalkyl, heteroaryloxyalkyl, arylthioalkyl,
heteroarylthioalkyl, cycloalkylthioalkyl, and heterocycloalkylthioalkyl, wherein:

the heteroaryl, aryl, cycloalkyl, or heterocycloalkyl optionally is substituted with

up to two substituents independently selected from the group consisting of halo,

perfluoroalkyl, perfluoroalkoxy, perfluoroalkylthio, trifluoromethylalkyl, amino,

alkoxycarbonylalkyl, C,-C,-alkylene-dioxy, hydroxycarbonylalkyl,

hydroxycarbonylalkylamino, nitro, hydroxy, hydroxyalkyl, alkylcarbonylamino, and
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alkoxycarbonyl;

each E' is independently selected from the group consisting of:
(1) -COR™-,
2 -RMHCO-,
(3)  -CON(R?)-,
@)  -(RONCO-,

¢) -CO-,

(6) -SO»-R™,

(7) -R%-S0,-,

8  -SOo,

9 -NH-SO,-,
(10) -SO;-NH-, and
(11) abond;

each Y' is independently selected from the group consisting of hydrido, alkyl, alkoxy,
haloalkyl, aryl, arylalkyl, cycloalkyl, heteroaryl, hydroxy, nitrile, nitro, aryloxy, arylalkoxy,
heteroaryloxy, heteroaralkyl, R oxyalkyl, perfluoroalkoxy, perfluoroalkylthio,
trifluoromethylalkyl, alkenyl, heterocycloalkyl, trifluoromethyl, alkoxycarbonyl, and aminoalkyl,
wherein:
the aryl, heteroaryl, or heterocycloalkyl is optionally substituted with up to two
substituents independently selected from the group consisting of alkylcarbonyl, halo,
nitro, arylalkyl, aryl, alkoxy, and amino, wherein:
the amino nitrogen optionally is substituted with up to two substituents
independently selected from the group consisting of alkyl and arylalkyl;
each R®is independently selectéd from the group consisting of hydrido, alkyl, alkenyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxycarbonyl, alkyloxycarbonyl, R°R%mino
carbonyl, R°R“aminosulfonyl, R°R%aminoalkylcarbonyl, and R°R%aminoalkysulfonyl;
G is piperidinyl or piperazinyl;

E? is selected from the group consisting of:

(1) -CORY):-
2) -RMCO-,
(3)  -CONH-,

(4)  -HNCO-,
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109RIB&' () - <<=?X2PP2valpnd31000#9&' () - &MLOYO#9&' () - 108%&108Y&108&Y&

W 0% ()-FIRATOIBGE L) IF Hobe Y PSR iyl AR, IRk () -
M 109 81Kg), cf ToRNRCRRIEEAF S YIEIMED ark OO O MUEKD Hierod DM Berhrytalicyl,
perfluoroalkoxy, perfluoroalkylthio, trifluoromethylalkyl, alkenyl, heterocycloalkyl,
trifluoromethyl, alkoxycarbonyl, and aminoalkyl, wherein:
the aryl, heteroaryl, or heterocycloalkyl is optionally substituted with up to two
substituents independently selected from the group consisting of alkylcarbonyl, halo,
nitro, arylalkyl, aryl, alkoxy, and amino, wherein:
the amino nitrogen optionally is substituted with up to two substituents

independently selected from the group consisting of alkyl and arylalkyl.

39. The use according to claim 38, wherein the compound corresponds in structure to

formula XIA:
(CH)TZ
x7 \Y
\ | A

(CHZ)m (CHZ)p N < \

ﬁ I —E2Y2
no”” SO,~ N\) e

0 XIA

40. The use according to claim 39, wherein A is a bond.
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, 1099& () - Z¢4.cTheaXa¥@rding to claim 43, wherein A is a bond.

OW&& () - 2$109%89&&' () - 2$\ 3] 4] 5]11]1] W4
-2$($1o & () - 2$10%RY%&& () - 2] 1] A~

45. A compound or salt according to claim 1, wherein the compound corresponds in

structure to the following formula:

PSP
\

CHs
46. A compound or salt thereof according to claim 3, wherein the compound corresponds

in structure to formula II1A:
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47. A compound or salt thereof according to claim 4, wherein the compound corresponds

in structure to formula IVA:

48. A compound or salt thereof according to claim 5, wherein the compound corresponds
in structure to formula VA:

W

0
ARE?Y

O

TZ

VA

49. A compound or salt thereof according to claim 6, wherein the compound corresponds
in structure to formula VIA:

VA

0]
HO\N&S\N /
|
H R] R2 O\ S -|—E2Y2
A

VIA

50. A compound or salt thereof according to claim 7, wherein the compound corresponds
in structure to formula VIIA:
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0]
HO\N S\N % '
H T“‘EzY2
A N

° VIIA

51. A compound or salt thereof according to claim 8, wherein the compound corresponds
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53. A compound or salt thereof according to claim 21, wherein the compound

corresponds in structure to formula XIIA:
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54. A compound or salt thereof according to claim 22, wherein the compound

corresponds in structure to formula XIIIA:
o 0
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H l\/ _.I_EZYQ

0 XIIIA
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