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NO- Ol Base H O 02S-NVN-P~' ONRHO NOOYS ~NP ~, OO N HCUD oxane R
EDC, THPONH PCT/11S00/ 03061 O 02S NnN_P~. N H N Ft 3 0 JU 2ooegyﬁh 0
00146221 -296 PCT/ US00/ 03061 As utilized herein, the term "al kyl 8}
i n conbi ngid ans a straight-chain or branched-chain aly I
contalnlngk%&?gzgﬁout 18 carbon atons, preferably 1 to abou%*hg%ggéﬁﬁ
atons, 5 and nore preferably 1 to about 32¢arbon atons. Exanpl es of such
radi cal s i ncl ude met hyl , ethyl, npropyl, isopropyl) n-butyl, isobutyl,
sec-butyl) tert-butyl, pentyl) iso-anyl, hexyl, octyl and the like. 10 The
term"al kenyl", alone or in conbination, pRaNFse2 Straight-chain or
branched- chai n hydrocar bon radi cal haV|ng one or nore double bonds and
containing 2 to about 18 carbon atoms pref@iAHPHt 0 about 12 carbon

atons) and nore preferably, 2 to 15 about carbon atons. Exanples of
sui tabl e al kenyl radicals include ethen (Minyl), 2-propenyl, 3propenyl,
1, 4-pentadi enyl, 1, 4-butadienyl, 1- but sputenyl, 3- butenyI, decenyl
and the like. The term "al kynyl ", aJHO 20 conblnatlon nmeans a

strai ght-chai n hydrocarbon radi cal havrng)One or nore triple bonds and
-containing 2 to about 18 carbon atons, preferably 2 .to about 12 carbon
atons, and nore preferably, 2 to about 8 carbon atons. Exanples of al kynyl
radi cal s 25 include ethynyl, 2-propynyl, ﬁ&propynyl decynyl, 1lbutynyl,
2-butynyl, 3-butynyl, and the |iKke. The-ternt"carbonyl" or "oxo") al one or
i n conbination, neans a -C(=0)- group wherern the remal ni ng t wo_bonds

(val ences) can be |ndepende é y 30 Substituted. The teVbtcarbony3 is al so

|ntended to encongﬁz§ a&EEEVP\gPBup ( She~ter®Hli t hi ol
or "sul fhydryl™", ne or in conbln n, nmeans a - é:lbp The.term
"thio" 3 0 JU 003 WO 00/ 46221 PCT/USOO/03061 297or "thia") alone or in
conbi nati on, nea a_ohi aet her .groupf | e., an ether group wherein the

et her oxygen i sV iNeplJaced bQHa sulfur e term"aminog, alone or in
conbi nation, 5 ne an am ne or -RN roup wRBr eas ke er I moeHs
i on,

substituted am no3 alone or in conbl means a su ituted am ne
-N(H) (substi t ueqt)~ QHer ei n one hydrog tomis placed wth a
substituent, and ubstituted aninéd nean§P§§::ISUbStl ent)2 wherein 10
two hydrogen atons of the anmino gre ced Wit depbibient | y

sel ect ed substituent roups Am nes, no groups andManildes are conpounds
that can be desugCEze \&?ﬂx¢ﬁmry (I) secondﬁry (1) or tertiary (II11) or.
unsubstituted, 1 no-substituted a2 N, htdlE Eﬁtltuteﬂ)degﬁgolng on the
degree of substltytlon of the am no aterna

(amoni um (1V) o nitrogen wi TH f dur substrtueﬁf§ JN+(substi tuent) 4]

that is p05|t|v”1 hargedcgmd acconpani ed by a counter ion, 20 whereas

N- oxi de nmeans one Substituent is oxygen and NOToup 26 represented as
[ - N+(substituent)e-O]; i.e., the charge are i ternaII gupensated. The
term"cyano", alg OLpCEpnbinavkgn, -CtriN e bond NPP-CzN)

nitrile) group. e p5 term "azi do" one or i n conbi nmeans a -N
triple bond-N (-N---N) group. The ternt hydr oxyl ", alogg |n conbi nat i on,
means a -OH group; The ternt"vrtro" anne or'” conbi t|on means a - NO2

group. The term "azo", ne or in ¢ 8 neans oup
wherei n the bondqi%ETT %rntnal pfisi fions can be in dentI

substi t ut ed.



3 0 ~u~ Zoos WO 00146221 -298 PC f/US00/ 03061 The term "hydrazino", alone
or in conbination) neans a -NH NH group wherein the depicted rfgﬂwgkﬂﬂ t wo
bonds (val ences) can be independently substituted. The hydrogen’at f
the 5 hywls amde?nn group can be repl aced, independently, w tACTRUS»Bl0BdseNt S and
the nitrogen atons can formacid addition salts or be quaternized. The term
"sul fonyl", alone or in conbination, -@@ans a -S02- group wherein the
depicted 10 renmi ning two bonds (val ences) can be independently
substituted. The term "sul foxi do", alone or in conbination, neans a - SO

- group wherein the remai ning two bonds (¥mkesces) can be i ndependently
substituted. ' 15 The term "sul fone" alone'or i n conbination, neans a
-SQZ- group wherein the depicted renalnl Qﬁnds (val ences) can be

i ndependent |y substituted. The tern1"su|ﬁ@dhn18 ; alone or in conbination,
means a - SON= group wherein the 20 re ni t hree deplcted bonds

(val ences) can be independently substitjutedf The term"sulfide", alone or

i n conbination, neans a -S- group whdiel e_yemaini ng two bonds

(val ences) can be independently s@@ﬁﬁ%g ey~ B5 The term "al koxy", al one or
in conbination, neans an al kyl ether rafii ¢aloor redicals with one, two or
three oxygen atons wherein the termal kQl is as defined above. Exanples of
suitabl e al kyl ether radicals include netRbxy, ethoxy, n-propoxy, 30

i sopropoxy, n-butoxy. iso-butoxy. sec-butoxy, tertbutaxy,

met hoxyet hoxypropyl (CH30CH2CHZOCHzCH2CHz- ) , 1, 1-di net hoxyet hane.

1,2-dinethox§et ane_apd tﬁg 3 0 JUL 2003 WD 00/ 46221 - 299 PC / US0Q/ 03061
i ke. The termN alkyl oxy" TI's u Q.¢@an a substituted al Tﬁuﬁf'The

term "cycl oal_ky al one or iMcdmbinati on, 19e ns a cyclic yI radi cal
that 5 contains 3 to about 8 carbon atons. Th¥ t % aIkyIaIkyI" means .
an al kyl radi cqf efCHed above that is subs |tuted by aégzﬁk

radi cal cont ai ni 3 t o abouig 8, preferably 3 to about 6, on ato
Exanpl es of guch cycl oal kyl radi GieBrc eprepyl, cyclobutyl

cycl opentyl, gxgtfhﬁx&ﬂhand t he—ike. A heterHEiﬁ?ﬁﬁ ? rocycHo) roup or
the |ike al one in conbi natji on is a saturated, unsatur Jally
unsaturated (ynon-aromatic) 1§, Sy GHi20OH b cycllc or trlcsgzﬁz lget er ocycl e
that contains o c8B8ke het erno“at ons, typically one to three hetero atons
sel ected from it ogen oxygenh and sulfur. A hete&pcycllg groupHcan contain
4 to about 14 atons in the one 10 t r|n Zﬁﬂanileast
one nltrogen5 oxyggp or sul futNat n1mﬁ aﬁdlthh \gte carb

Preferably, a si N_HDETH;S presentoand that ring contains 5 to 7 atons

and one heterMNMtom Sul fur atons)

dependerit:ly, may tion Iy be
oxi di zed to, for exanple, -SB& or % aﬁ cH

S02- gr8ups.E1hEh a ;99 3.
optionally sybstityjed on one e ring ca at ons b ogéh aIkyI
al koxy) oxo, an héﬁ or stated herein, and/or on a secondary
nitrogen atom 1) of the ring by aIkyI aralkoggcarbo

al kanoyl , aryl or arylalkyl 344 em,gﬂfca§ Iasted rein ey O té*tlary
ni trogen ator]?(l —N-) by 0N db and tThat is attjached via carBon at om
The tertiary ‘nit D @omw th three substitdenys ¥an 3 0 JUL 2003 WO

00/ 46221 PCT/ 0/]03061 * 300 also att ached to rma N oxi =N(@)-1]

group. A "heterocycl oal kyl " Nssﬁﬁsal Kyl. group subs%?tuﬁe with a

het erocycl o group. The ,term™"a gfr.oajone or bg;zdﬁgﬂhatlonf n@hngﬂa 5-
or 6-nenbereg carbqg Q% romatic ring contal gdioiety or a fused ring
system cont ai Ri F rings phat have all carborifa i.n the
ring; i.e.) ac ocycl t'c ar@? NERenpl ary carbocyci¥23§ﬁiﬁoradicals
i nclude phenyl, indenyl and 16Npabht hylHradi cals. The term "bi ary#", al one
or in conbination nmeans an aryl ring as define herein connected directly by
a single bond to further aryl rings. Exenplary biaryl radicals include
phenyl - phenyl 15 (bi phenyl), 2-phenyl napthl enyl and phenyli ndenyl and

1- phenyl - ant hracenyl radicals. The term "heteroaryl” alone or in

conbi nati on neans a 5- or 6-nernbered aromatic ringcontaining noiety or a
fused ring system (radical) 20 containing two or three rings that have
carbon atons and al so one or nore heteroatons in the rings) such ,~as

sul fur, oxygen and nitrogen. Sul fur atons, independently, nay optionally be
oxidized to, for exanple, -SO or -SO2-groups. N trogen atons) 25

i ndependent|y) .may be optionally oxidzed to, for exanple, N oxide groups or
quat erni zed. Exanpl es of such heterocyclic or heteroaryl groups are
pyrrolidinyl, piperidyl, piperazinyl, nDrphoIinyI, t hi anor phol i nyl ,
pyrrolyl, imdazolyl (e. g., 30 imdazol-4-yl,

1- benzyl oxycar bonyl i m dazol - 4-yl, and the Ilke) pyrazonI pyrldyl

,;_' N T T 1 " l_. R 1



15 1 120l r25 30 -301 3 0 JUG 208 PCT/ US00/ 03061 oxadi a2oyl , thlaﬁ ﬁ
t hi adi azoyl, indolyl (e. g., 2-indolyl, and the like), quinolinyl, Bé dm3
2-qui nolinyl, 3-quinolinyl, 1-oxido-2-quinolinyl, and the |ike),

i soqui nolwayb/4¢2et g., 1-isoquinolinyl, 3-isoquinolinyl, an@8CTRIS00/HI0e)

t et rahydroqui nolinyl (e. g., 1,2,3,4-te§£§9ydr0-2-quinonI, and the |ike),
1,2,3,4-tetrahydroi soquinolinyl (e. g.,

1, 2, 3, 4t et rahydr o- 1- oxo-i soqui nolinyl, and the like), quinoxalinyl,
(3-carbolinyl, 2-benzofurancarbonyl, benzothlophenyl 1-, 2-, 4- or
5-benzi ni dazol yl, and the I|ike radicallablets® term " heterocycl ocar bonyl ",
alone or in conbinatlon, nmeans a heterocyclogroup attached to a - (C=0) -
group. The term " heterocycl ooxycarbony ¢ (gigmgior i n conbination, neans a
het er ocycl ogroup attached to a - C=0) - group TRe term "

het er ocycl oal koxycarbony ", alone or in cdnbination, neans a

het erocycl ogroup attached to a -al kyl =) 53 group. The term™

het erocycl oal kyl ", al one or in conHOary o, neans a

het er ocycl ogroup~attached to an al kyl gm@h@ The term "aral kyl", al one or

i n conmbination, neans an al kyl radical as defined above in which one
hydrogen atomis replaced by an aryl rqdﬂcal as defined above, such as
benzyl, 2phenylethyl and the like. The term "aral koxycarbonyl", alone or in
conmbi nation, neans a radical of the fornmula aralkylOC(O- in which the
term"aral kyl" has the significance gjven above. An exanpfg of an

ar al koxycar banyl radical is benzylof' hr bonyl . WO 00/ 46 2 30 Julw
2003 PCT/ US00/ 03061 The tern$” X~ means a radi chl of rnul a
aryl-0- in which the t® aryI $ the significance glvéh bove. The
phenoxy radical is | ary aryloxy radical. 5 The terns

"het eroar al kyl " et eroaryl " mean radicgls structurally simlar to
aral kyl and aryl ox hat are for m het er oa radi cal s.
radi cal s include 4-picolinyl7an m @i n pecti vel
terns "al kanoyl " or "al kyl carBaqylf") al one “d¥_iln comg nat Lo
radi cal derived froma kanecar boxyl i c acid, exanpl esNf [which include
fornmyl, acetyl p propi butyryl, valeryl, 4-nethylvaleryl, and the liKke.
15 The term "cyc | Kyl car bonyl " nea i
nonocyclic or bridged cycl oal kaneca
cycl opr opanecar bonyl, cycl oh&xa
like, or froma benz 20 fused-®ngdcyclic cydoal kanegar bo cid that is
optionally substitutedfPyN for exanpl e, al kanoyl ani no, vNic

1,2, 3, 4-tetrahygdr oyI) 2-acetam do-1, 2, 3,4-tetra
25 The terms "aral oyl "aral k radi cal derived
froman aryl -substituted alkmnec r

3- phenyl propi onyl (hydrocinna @;ﬁﬁﬁh

4- chIorohydrOC|nngggml 30 4-am ohydrocin =N¢ C|GH§nDyI
and the like. The fernE 7 radi cal
derived from aft arem ! 6221 -303

PCT/ US00/ 03061 aci'd Exanples of sughN adical s |ncluq§%§;onatic car boxylic

ylic acid h as

r o- 2napht hoyl .

acids, an optionally substitlfted be § C or naphte d such as benzoyl,
4- chl orobenzoyl, 4-carboxybenzoyl J 4-(beneyl o Ardanyl ) benzgyl © 5
1- napht hoyl, 2- naphtho 6- car bexy- 2 napht'hidyl 21 N

6- (benzyl oxycasbon pht hoyl , 3 benzyl oxy2- naphthofﬁ

3- hydr oxy- 2- napht'Noylf, -3- (benzyloxy am do) - 2- hthoyI and the |iKke.

The term "cycl oal ky alkoxyca I" ANs 10 an cy group of the formula
cycl oal kyl al kyl - 0- COaher ei n c Ky aIk significance given
above. The tern1"ary|oxya|kanoy| neans an & radlcal of the fornula

aryl - O-al kanoyl wherein aryl and al kanoyl have t he significance given
above. The 15 term "heterocycl ooxycarbonyl"” neans an acyl group havi ng t he
formul a heterocycl o-O CO wherein heterocyclo is as defined above. The term
"het erocycl oal kanoyl " is an acyl radical of the fornula

het er ocycl o-substituted al kane 20 carboxylic acid wheréein heterocycl o has
the significance given above. The term "heterocycl oal koxycar bonyl" neans an
acyl radical of ', the forrmula heterocycl o-substituted al kane- O CO wherein
het erocycl o has the significance given above. 25 The term

"het er oaryl oxycar bonyl " nmeans an aryl radical represented by the formula
het eroaryl - O COnherei n heteroaryl has the significance given above. The
term "am nocar bonyl " (carboxam de) al one or in conbination, nmeans an

am no-substituted 30 carbonyl (carbanoyl) group derived froman am ne
reacted with a carboxyllc acid wherein the anlno (anldo nltrogen) group i's

R T L T T Y Y 4 w o o L I T T T Y Y 1 e



20 The term perfluoroal kyl" nmeans an al kyl group wherein each hydrogen has
been replaced by a fluorine atom Exanples of such perfl uoroal kyl 30 JUL 2003
groups, in addition to trifluoronethyl above, are perf |uorobutyl,
per fl uor oye@aueny! , perfluorododecyl 25 and perfl uorodecyl PCTVE00/G306m
"perfluoroal koxy" alone or in conbination) neans a perfluoroal kyl ether
radi cal wherein the term perfluoroal kylF2R4-as defi ned above. Exanpl es of
such perfl uoroal koxy groups, in addition 30 to trifluoronethoxy i F3C O ),
are perfluorobutoxy, perfluoroi sopropoxy, perfluorododecoxy and
perfluorodecoxy 30J Ul 2003 WO8i48421 -305 PCT/ US00/ 03061 The term
"perfluoroal kylthio" alone or in conbination, neans a perfl uoroal kyl
t hi oet her radical wherein the term perf§Heed0¥N1 is as defined above.
Exanpl es of such perfluoroal kylthio grelgs, in 5 addition to
trifluoronmethylthio (F3GS-), are pegflu robutylthlo
per fl uor oi sopropyl thio, perfluorogﬁg th and perfluorodecylthio. The
term"aromatic ring" in conbinati st substituted-aromatic ring
sul fone or 10 substituted-aromatic rin f oxi de nmeans aryl or heteroaryl
as defined before. Conpounds contenplated herein can possess one or nore
asymetric carbon atons and are thus caphble of existing in the form of
optical isomers, 15 enantioners, diastereoisoners, as well as in the form

of racem c or nonracem c m xtures. corrpound can al so qxist in other
isonmeric forms such as ortho, neta ar |s-9rrers ci ;a ans isomers,
syn and anti i SORET¥ ﬂ Z |somqq1 Bric | SOARN S pha and
beta isonmers, axi¥ egjuat ori al nd i soners dtue to nder ed

rotation. An isoner can exist. in equr [ brr um wi th anot her isoner in
awrarmal or a test sytem Such isonBric equi | i beri a~car®al so occur during
synt hesi s, st or ages ation, as 1S | at ed phar aks) as

| i qui ds, sol utib sol , pol ynotihhsl an he |ike. ‘S%hja ound can

al so exist as an isoneriC equilibriumsystemwith a solvent or~water, for
exanple, as a hydrated ketone or al di(gyde, hem ket al , heni acet al ket al ,
acetal or 30 othel@«# qr type of | vate as is well klownlnthe art.

All isoners are’i udd s corrpoun i nvention. Ul 2003
WO 00/ 4622 -306 rcTntsooi 0306~ THEN m\yr eact i ons’Njegcrilped] herein are
general ly disclosed in terns of thei r br oadestClappl i cation to :e
preparation of the conmpounds of this jnvention. Cccasionally, the reactions
may not 5 be applTcabl e @H; descri bedlio each compound i & uded within the
di scl osed scope. e.@oupgunds for i S occurs wil] beg raadily
recogni zed by tﬁ@/ski gd in the"‘ggti I\@l such caggs,] ei}lh t he
reactions can be successfully performed by 10 conventio nodwf1 cati ons

known to those skilled in the art, e.g., by appropriate protection of
interfering group§, by changing to aIltZer native conventi ortal reagents, by

routine nodificati (;Hhon con nd the |ike, ot her
reactions 15 dis®No #I n or o¥Ner mﬁventl onakyf Sﬁ icable to
the preparation o g r espondi ng “Tonpo s that are te dted. "M

utilized in the react| on schenmes that follow represents a | eavi ng group
such as hal ogen, g0 phosphate ester qn sulfate ester. 1t2@s under stood t hat
the definition of the," conpounds of th varlous formul as hgel 0 tda

cont ai n asymmet uh@a?@e encc>np ssi bl e st 3; ‘@’and

m xt ures t her eof t p ?:Et he 25 IVI Nil scussed

particular, it enconpasses éem c nodifications and any optical isoners
whi ch possesses the indicated activitp Optical isonmers @an be obtained in
pure form by standard oSeRar |on t echni gdes. 30 Treat nmen P cess A process
for treati ng a a i ng @@a .@ associ atey \ﬁhol ogi cal
mat ri x 301J Il 200 00/ 46221 307 R /03061 e: ot ease
activity is also contenplated. That process conprises adnini steringa
conpound descri bed herei nbefore in an MW enzyne-inhibiting effective
anount to a manmalian host having such a condition. 5 The use of

adm nistration repeated a plurality of tines is particularly contenplated.

A contenpl ated conmpound is used for treating a host manmal such as a nouse,
rat, rabbit,g dog) horse, primate such as a nonkey, chinpanzee or




10 human that has a condition associated wth pathol ogical matrix

net al | oprotease activity. Al so contenplated is the simlar use of a
contenpl ated conpound in the treatnent of a disease state that can3iey
‘af fected byotoade2aeti vity of 15 netal |l oproteases such as TNRGI/csnw3041ase or
a menber of the adanalysin famly of enzynmes such as ADAM 10. Exenpl ary of
such di sease states are the acute phasé é§ponses of shock and sepsis)
coagul ati on responses, henorrhage and cardi ovascul ar effects, fever and 20
i nfl ammati on, anorexia and cachexia. In treating a di sease condition

associ ated with pathol ogi cal matrix mnetal Tahde d6gi nase activity, a

contenpl ated MVP inhi bitor conpound can be used, where appropriate, in the
formof a pharmaceutically 25 acceptqble aminepsald derived from an

i norganic or organic acid. Exenpl an R @degggfs ude but are not limted
to the following: acetate, adi paoe? g@p@k Ci -Chspart ate, benzoat e,
benzenesul fonate, bisulfate, butyraige, canphorate, 30 canphorsul fonate,

di gl uconate, cycl opentanepropionate, dodecylsul.fate, ethanesulfonate,
formate. glutamate, glucoheptanoate, glucon&e, glucurantae,

gl ycer ophosphate—hen-stfate—heptanoate—hexanreate; 3—0——1)>-1-2003 WO
00f 46221 -3oa PCTNS00/ 03061 funarate) hydrochloride, hydrobrgm de,
hydr oi odi de, 2-hydroxyet hanesul f onatg, isggibigge, | act at e, at e,

nal eat e, met hanebul ftftht e, ni coti nate, 2naphth )ﬂQﬁﬁgF*bnafﬁg?hxalate,

oxal acetate, palnpate, 5 pectinate, persulfate,o3-phenyl propionate,

phosphat e, nonohgdr egefcphosphate, ¢i hydrdge hosphat e, picr pi val at e,

propi onate, pyruvate, succinate, tartraft—e@%cyanat el t 0&Yl , hesylate |
and _undecanoat e. 3 10 -Abf61.32 basi ¢ ni trogen-contai ni ng .group ca o

quat erni zed with such "ggesr)lzts as | ontd afkK§TCH C1C6) hali.des, su s pet hyl).
ethyl, propyl, and bu chl oride, brom de_sc and i odi d@s; di S@ f ates

li ke di methyl, dfet -Bargt |, ant? dianyTC%h fates, 15 | ong chain

(Cg-C2p) halides such as decyl, lauryl) nyeistyl and dodecyl c | g;s,
brom des and i odi des, @ kyl halides | e berpyl and Phenethy! Norom des,

and others to prgvi nced water-sol ubitity. fler or oil -sol ybl e or
di spersi bl e products ar 0 therebyzpbt/ai\g@é;,.@s desired. The=<alYs &He
formed by conbining tENpasi ¢ conpoundS with the desired acid. O her
conpounds useful®inThNi /i nvention that_ar ecggl ds can al so formm

phar maceutical |y accept,@bl e salts. PharmacCeutical ly acseptabl'gs cations
include 25 netal#ic j.ags §nd organic ions.O Nor referred nmetallic ions

i nclude, but are not liwided to appza)pg@tgfzoal,\](a i metal (Goyp-|a) salts,
al kaline earth netal (Goup Ila) salts ar{gf other physiql ogicad aseopt abl e
met al ions. Exenpl amcHensHpNcl ude 30 al umi nu calcium lithi

magnesi um potassium sodiumand zifc in tﬁsiﬂ-"hsual val ences. —Rrajerred
organi c ions include protonated tertiary e Sk Chind 3 0 JNL 203 WO
001 46221 PCT' / USHO10IHGNCHIMGakat er nar y Anmoni um cati'ons,” i ncrddi%g in
part, trinethylam ne, /dhet hyl am ne,2s5N, N. M&L et hyl enedi asm\ne)

chl or oprocai ne, ®holi deblbhanol ami né, e&thyl enedi amasge, T (N5
rnet hyl gl ucam ne) and procai ne. The term "pharnaceutically acCeptable” is

used adjectivallﬁ her ei o nmean that the modifOed noun is appropriate for
use i n a pharnactutita oduct. 10 1n t hel39sal rs{( i}r@“ so be
used as an aid in the isolation, purificatiron or”Besolution t he

conpounds of thig i ot al daily dose administered to.a host mammual
dades

in single or divided an MM7¥ enzy 5 Y\nhi biting effeg'}Q/ '@mnunt
can be in anounts, for exanple, of about0. to abouw 10(f\rfgj'/sk“g’%ody

wei ght daily, preferably about 0.001 to about 30 ngy/ kg body weHght daily
and nore usual | y13abbou'48 16048, Posage unit conpogy tjons can
contain 20 such amolnt Stof s\bs |tiples thereof to makg up_ihestiaily dose.
A suitabl e dose can be adm nister ed29 in mul tifl e sub- ddses p H’@

S

Mul ti pl e doses per d@gzgﬁgb,.@,‘go i ncreas et,ﬁl dai |l y dose, d such
25 dosing be desired by the pérson prescribing tRe drug. Such conposition

can be admnistered 1t times a day, re u |y 142t 0 4~iSes~q day.
The dosage regi mgn joTNtrgating a disease %65?1 [tign with a corrpo and/ or
conposition of this 30 Thvention i s sefedyedi M&ccor dance i th a~Fariety
of factors, including the type, age) wei dﬁt, sex, diet and nedical
condition of the patient, the severity of the disease, the route of

adm ni strati on, 30.!" Ul 2003 WD 00/46221 -310 PCT/ US00/ 0306 t

phar macol ogi cal considerations such as the activity, efficacy,

phar macoki neti ¢ and toxicol ogy profiles of the particular conpound

enpl oyed, whether a drug delivery systemis utilized and whet her the

D 1 N o, L a B I - —y M N



15 pharmaceutically acceptable carriers, adjuvants, and vehicles as

desired. Topical adm nistration can also involve the use of transg@grialzg]

adm ni stration such as transdermal patches or iontophoresis devices. The

t erm par i@ @W462las used herein includes subcutaneous 20 i rf@HY$H3061

i ntravenous, intranuscular, intrasterngl_injection) or infusion techniques.

Formul ati on of drugs is discussed in) T 6~exarrpl e, Hoover, John E.,

Rem ngt on~s Pharm aceutical Sci,~ences, Mack Publishing Co., Easton,

Pennsyl vani a; 197S and Li berman, H A 25 and Lachman) L.) Eds.,

Ph~a~eutical ° Dosage Forns, Marcel Deck®ableN&é York) N.Y., 1980. Injectable

preparations, for exanple, sterile i %ct abl € aqueous or ol eagi nous '
en

suspensi ons can be fornul ated accordi own art using 30 suitable
di spersing or wetting agents andﬂs&ig @ag . (':I"_he sterile injectable
preparation can al so be a stertdeY njSogtabl e sorlitiodn Jor suspension in a
nont oxi ¢ parenterally acceptable d?luent or solvent, 30J ~ L 2003 WO
00146221 -311 PCT/US00/ 03061 for exanple) @s a solution in 1,3-butanediol.
Anong t he acceptabl e vehicl es and sol vent$ that can be enpl oyed are water,
Ri nger's solution, and 1sotonic sodrum chlorrde solfutron. Tn addrtion,

sterile, 5 fixed oils are conventionall yci%péﬁ)yed as a sol Ment or
bl

suspendi ng medi pm _for this purpose apn fixed i | njbe enpl oyed

i ncl udi ng synthetic nmdnoor diglycerides. addiGton, fattyMcids such as
oleic acid find, us_e_CiHnC he preparati on ofF—l0 ?nj ectabl es. Diget hyl

acet am de, surfactant$ i°ncl udi ng i16ni,e:- nd Ntbn-i oni a3tdet erdenf's)

pol yet hyl ene gl ycol s can be used. M xturesS of solvents and weLli agents .

such as those df scu&&¥dBbove are 1al sp—gsefiul . 15 Suppor rectal

adm ni stration of the=Qrug can be prepared by m xi ngat hetxdg~oh "a -

sui t abl e noni rritai—agi ent sach-a§*€edoa butter, synthetic _nono- di-

or triglycerides, fa aci ds and pol yet Ifil ene glycols I d at 20
&\

ordinary tenperatures byt liquid 3p theyre t enpesdat urears j |
therefore nmelt in the tum and rel éase e drfgHs Sol i d dosageoforms for
oral adm nistration ,Cefl i nclude capsul eset.abl ets, 3pil I,s',——"ﬁ(ﬁ\ﬂem; and 25

granul es. In such soj+4 dosage forms,/t\l'fe cc?rrpounds of this invention are
ordinarily conb? ne i /h one or n@ke | W@pLs appropriate fo\the indicated
route of administratiqp. |f adninistéred per os, thesconpodladg® can be

P

adm xed with | act o?a,.@rose, 30 starch ﬁcg\/w;lf(/g cel lul ose esters of

al kanoi ¢ acids, ceflulfege alkyl egsers, (¢l oy ptearic acid, mgnesium

stearate) magnesi um oxi de, sodium and cHl ci'um sal ts mf phHodphgtit and

sul furic acids,® get®eMCHakacia 3 D J 4 1. 003 WO 00146221 - 312

PCTNS00103061 gum sodi um al gi nat g4 ppL w\n/y,?,_p rolidone, amdAg® pol yvinyl

al cohol, and thgn t_%%l et ed or encapsul afjed ™ f or” €onvesri en{"é‘qm, hstration.

Such capsules of ta e CHaIgH2Gebh ¢ Egn a cpr{rolled-release formulation 5 as

can be provided in__a@s sion ofPact+te aorgaund in hydr/BXYprapyl net hyl
Mk ab e AoEH

cellulose. In tHe ca cdpsul es, tabl\ﬂ'é, and pi I38s) tMNe_fosage forns

can al so conprise buffering agents such as sodijumcitrate, magnesi um or
cal ci um car bonajge i car bonate. t%'_am—ef‘,@_@nd pi 145 cay Efi onal |y be
prepared with enteric “edati ngs. Fox erspéut i CHypur poses, A nul ati ons for

parenteral adm ni strgzs=hon be in the formof aqueous or non-aqueous
isotonic steril & m@@ sol Li%i ons or/suspensi ons. TheQgos tions and
suspensi ons can be prepared from St erd)€ PO rs or @ranm*@,ss ™'ng one or
nore of the carriers or diluents nentioned Tor use in the fgidmul ations for
oral adm ni strajjon. Jfe j

gundgscan_be di ssol ved 20 in water,
pol yet hyl ene gl yco 2 glycol, “et®dnol, corn oil, (I':'g%@onseed oil)

peanut oil, sesame oil, benzyl al §8h0| , sogl'zum chl or‘i‘de,/\i‘5|| ari ous
buffers. Qher adju _ nmodes®of~\adnprist ration are I wi dely .
known in the phazna\c%{ﬁ]%'?ca glért. 25 Liquid dzzé'}'ge forms for oral

adm nistration can in de pharmaceutically pt ahjpe el _s$Qp
sol utions, suspgns] , gyrups, ang eli x?%:,@ gontsai ning inert ent S
commonly used in the art, such as waterp’ Fonpos4at i gitb. can ™4l so

conprise 30 adjuvants, such as wetting agents) enul sifying and suspendi ng
agents, and sweetening, flavoring, and perfum ng agents. 30Jtl I 2003
WO 00/ 46221 PCT/ US00/ 03061 -313 The amount of active ingredient that can be
conbined with the carrier materials to produce a single dosage formvaries
dependi ng upon the nmamal i an host treated and the particul ar node of 5

adm ni stration. BQt Mde for Carrving Qut the Invention Wthout further

el aboration, it is believed that one skilled in the art can, using the
precedi ng 10 description, utilize the present invention to its full est
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EtzO = diethyl ether HOHT = 1-hydroxybenzotriazole MeOH = net hangb ﬁo MeCl z
- nethyl ene chloride Msd - nethanesul fonyl chloride NMM = N et AYIUL 2003
nor pholine THF = tetrahydrofruan 3 0 JIJL 2003 WO 00l 46221 -314

PCTNSOO0/ B308#46224CI - t ol uenesul fonyl chl ori de THP- O hydr oRGTAISD#E3061

Ot etrahydropyran hydroxyl am ne and O- rahydr o- 2Hpyr an- 2-yl - hydr oxyl am ne
5 Exanple 1: Preparation of 10 O O~~X( HO- NHO OH O~ OH CH30 O CH3
Part AHBC~-NHC~~CHi ~JOHIC _O0 O \CH33 H3C 'CH3 15 N Part A To
a slurry of 4-hydroxypi peradine (46.3 g, 458 mml) in tetrahydrofuran (400
m.) was added triethylanm ne (67 nm, 481 Walde)167f ol | owed by 20 sI ow addi tion
of a solution of di-tert-butyldi ca ate (100 g, 458 mmol )’

tetrahyrdofuran (200 nlL). The tenp nitored and mal nt ai ned
bel ow 32C. The mi xture was stirHBG or @/ ef ore wor ki ng up. Work up
y ds0f 3 evapor ation and taking

conprised stripping the 25 t ek

the residue up in ethyl acetate (®00 rrL) The organl c was then washed with
5% KHS04 (3x-150 nli), saturated NaHC03 - 150 m.), and brine (2x-150 nL).
The organic portion was then dried over /anhydr ous MyS04, 3 p (! UL 2003
WO 00/ 46221 -315 PCI7TUSO07 0306 Ti1Ttered) and concenmtrated to afrford a
crude yellow oil. The oil was crystallized from hexanes ovi di ng the

N- HOC- 4- hydr oxypi p_e(zg\dl ne produchg aﬂ\@_#ol id (§6 s o yield. 1H NWVR
showed t he desr red corrpound o Oh)-8egHy  Part N H3C O---N~ + (
Il --~ H3C~ F@CXI—@H C CH3 , Part;B-\T©asIurry of NaH (60% oi |

di spersion) 10 2. 4 mol ) i A7 NN mtthy| f or nami def-(N;)M’-'; 70 m.) cool ed
to zero degree &9@ N2 was slowy added a solution of the 4

N- HOC- 9- hydroxypl peri e productis f roneFt t A (10 g, 50 r@ iy DMF (20
m.) . The tenperature~was nonitored and mai ntai nedsaat ’ 5°O’he mi xture

was stirred 15 4ni mﬂare sl owl y 2SR a sol ution of b zyl bronide (9
m., 60 mml) in DMF 710 nlL), keeping t erature at < 1OC. peaction was
allowed to cone to roem tenperat uoe/a-ﬁ@sostl rre¥ 12 guench)
the reacti on was ed to zero degr Cafes Hz 0 (50 1 ws added.

Work up conpri sed strl ppi ng the 2ol vaqtechy rot ar y34evapOr at i on “Ghd

di ssol ving the resjidueyin ethyl acetate (150 nL) and HZO (100 nL). The

| ayers were separ at /and t he aqueoys\Wasgext r act ed vr?_e{mg 25 acetate
(2x- 150 nL). The or ic portions were washed wit¥ sat’uratéd NaHCO3

(2x-100 L)) HZO m.) , and brimed s 150 m.) , then dried over
Na2S0q , filtered) concent r af®d e 8hidrd a crude ofl 100" %
crude yiel d). HN d the desir et 30J|||3‘=‘2003’—\N@_a/4622|

PCT/ USQCQ 03061 -316 80 dind al ong wi t hot hgHpenzyl broni de gtarting
material. ~~ ~I Oa ON- P rt CPFNA‘B,QSJLH-/GI-ch@CCIBS € To a

sol ution of the cruse-nogibistf Part B in 1, 4-di oXane (10—14L’P was added 4N
HC1l in di oxane (50 200 mmol ) 25 The rﬁ?&u stl rred at om t enperature
until startingitea (-Gsl&) gone by 10\LQ( . gghe GN were then

stripped and the restdue was slurried in di ethyI ether a filtered. The

solid was washed %et hyl et Bgr (2)9—50 ~and drieds= vacuo to afford
a white solid (11. 00 vyiel dj. d t ¥ des@g"i!orrpound as

the 15 HC1 salt. O ~ 0 O Part D . HN~+ CSpy~ 3 OS HC1 CH3
Part D. The HClzssa ' C (10g 44 gm{I) 20 and trieph \ qgne (15.3
m., 110 nmol) were \/—N\_/ 40 /\N ~N
Mg
v ~AOKD P o
o 41 /\N \O
29 ‘
14 —CH,CH=CHCH, V\OJACSHS

-O iy @ s
15 30 /\N:S,’\/N == H

H 43 ”




in CH2C12 (170 nL) and cooled to zero degrees C. A solution of nethane

sul fonyl chloride (5.1 nL, 66 mml) in CH2C12 ( 50 nl) was slowy added,
mai ntai ning the tenperature bel ow 10C with an ice bath. After 25]( i 2003
addi ti on, WO/468H bat H was renoved and the reaction stirreddmusobobsgyr as
it came to room 3 0J Ul 2003 WO 00/46221 -317 PCT/ US00/ 03061
tenperature. After the di sappearance of-44fsr starting material, the sol vent
was stripped and the residue was dissolved in ethyl acetate (100 nL) and
Hz0 (30 nmL). Once separated, the organic |ayer was washed 5 with 5% KHS04
(3x-50 nL) and brine (Ix- 50 nL). The orgabl cidgayer was then dried over
Na2S04, filtered, and concentrated to aiford an oily solid that was

recrystallized from di et hyl et her and @: oaf fording an off-white solid
lShE e desr red conmpound. HPLC

(12.3 g, 95~ yield), SC 10 79767. HI™ ANWVR
showed 100% at tr= 12.1 m nutestoN c-,~.,, Cfo0~ NO-~ + CHOC
|~ 1 OCH3 i Part E: Oven-dried gl aBsware was charged with 15 the product

of Part D (5.0 g, 16.9 nmol) and tetrahydrqfjuran (34 nL) and the
conposition was cooled to -75C. Lithiumbis trrrrethylsrlyl)amde (1.0 Min
tetrahydrofuran, 34 ni, 34 Mol ) was S ow y added;—keeprgtenperattre <
-60C. Reaction was 20 strrred for 30 mnutes after the addii on, and was

t hen charged vvlth a %,I ution of neypyl ﬂorrrat eqd 1. 3“&‘”" 16.9 mol)
in tetrahydr ofur an ( again keep{c e peopgrature N60OC. After
stirring for 1 ?V 5C the reaction~was Quenched with 25 saturat ed
NH4CL, keeping terrpe tdPe < -20C 'The-aguepss portien freze 1 {Mto a solid
chunk of i ce. After warm ng to 5C, the m Xt'ure was extracte(}’V{nth et hyl
acetate (3x- 200 rrLT CHEe2r esul tinggorgaokan 3 0.J U m@; 46221

- 318 PGT/ US00/ 03061 ions were washed with saturaggd I o100 i)
and brine (1x- |oom_ era;s )i ed oyer NaZ8@Hzand concentrated to afford the

depi ct ed product as a (5 0 g, 91%crude yield). ll,g\gm wed the 5
desired conpound with sgne startr NGo }e@_ resent g3 HP 0% at
tr=13.9 mnutes 19%@2 1 m nutes NOCfHs , 0 CH30-~S. N~ S'N Br~O
Pay H30 0 O+ ~ Br “ b Part F: T a soI tct"on of theg prgd-eet’\ef Bajt E

(4.5 g) 13.7 mmol) an ibrom)diet 1.9 nm,, 15.1 nol ) in DVF (28

m.) was added 18-Cr (500 ny, Qgt él\ég; |_(')Wed by pot assi ym~car bonat e
(3.8 g, 27.4 mol ). elmxture was: heatwd &r° 60C foss 4 15 MouPBs after

whi ch nore potassi U}@nate (1.9 q, 1?b7 | ) was added, "and t he

reaction continued “at for 14 haars, SfﬁlNd hr omat ographfy—\showed <l 0%
/\

starting material remai ned. The reacti onﬁwa\§ wor ked g bmsng into

stirring 10% HOBaq €268NeHY), A 20 gunmmy s%I [ @ resul ted that S extracted

with ethyl acetate (3x- 300 nmL). The reSUthr/@‘g organi c portr,eﬂs overe washed

with brine (2x- 200 nl), dried over anHH’t:oncg,ntr vaf ford a
dark brown oil. ®The™ BP@H‘E@!’C%H@ ystal | T zed from di et hyl et her and 25
hexanes. The pr oduct r| ed to &¥fo t ha-pif an net hyl er_as an
orange solid (317 Hidel d) . 1A NMR“showed t ha deST @ tPpound.

HPLC showed 96% at tr=25.2 m nutes. 30J UL 2003 WO 00/ 46221

PCTI US00/ 03061 -1319/0@& NOPast G @S@-O _ _@ '~ HO OO

Part G To a soluti‘on t he product of ch3- 5 7 in

tetrahydrofuran (20 s was=k added potassiumtri methyl silonate (2.7 g,

21.1 mmol ). The 1?eed over ni ght f(-about ei ght een rq)uj@ room

tenperature. Liquid chromatography?5hquedN ha® < 3% i al

remai ned. Work up conprised stripping the t®trahydro uran agzt ¢ taking 10 the
i

residue up in H20 (100 ). e sopgition was washed with d yI et her (50
m.). The aqueouésp I en cooled Xy zero degrees C &g 10% HCO aq
was slowy added until about pH 3. The aci drcc; m xt urét vvas"t;hré ract ed
with ethyl acetg keigﬁcéﬁg ?1}@ m.) . 29rh lc portions werf dwth
brine (lx- 100 m) 1CEGH Na2S04, and cdréflentrated to afford a wet

solid. The solid was d d in vacuo with phos rous, 2t)en))t<§(§e el di ng an
orange solid (Zggf-géyreld) ' NI\/RQt d the desireéd oxylic
aci d conpound. HPLC shbowed 97% at ——2'1\8 NAOEEs. 0490 S>M-O ParfH O OS~N-O
"' < JOHO~ ~+~~NHy O~-NOOHO -Ho



25 Part H To a solution of the Part G acid product (2.4 g, 6.2 ;%DM i n
di net hyl acet an1 de (10 nL) was added N-nethyl norpholine (2.0 mi, :

fol | oned dr oxybenzotri azol e hydrate (1.0 g, 3 0 JUL 2003 WO

00/ 46221 %‘0/ 03061 -320 7.4 mmol), PCT/US00/03061

O (tetrahydro-2H pyran- 2-yl ) hydroxyl ami r%eg (2.1 g, 9.4 mol), and

1- ( 3-di met hyl am nopropyl ) -3 et hyl car bodid-i de hydrochloride (1.8 g, 9.4
mol ). The m xture stirred overni ght (about eighteen hours) 5 and was then
stripped of solvent. The residue was dissolved in ethyl acetate (250 ni)
and washed wth 5~ NaHSOg (I x- 150 nlL), saturated potassi um carbonate
(I'x-150 L), and brine (Ix-150 nL). TheTeblgdPc portions were then dried

over Na2S0q and concentrated 10 to afford a visco il (3.2g, 100+~ crude
yield). 1H NVR showed the desired co n d 95% at tr=23.5
mnutes. O O~ ' Q O O~SON~O O ~ S~' K-OcPar ty | JHo, O~N~~--~--~H~IH

-0 15 Part |: The crude oil prodi®t Yf SPrt™H (3.0 g, 6.2 mml ) ~was

di ssolved in acetonitrile (10 nL) arfl stirred with 10% Hd aq (15 n.) for 2
hours at which time |iquid chromatography showed no nore starting nateri al
present. The acetonitrile was renoved using 20 an N2 stream affording a
solid that was colTected, washed wth U (I X-20 L), and drired—TmvaCUO to
afford the product as a tan solid t1.6 g, 64%yvyield). 1H I\[Q\/R Showed t he

desired corrpoun1d HE&F% showed 99% %t tr-@B&B m nut;gs . "i spectroscopy
showed M+Hf cund 99 (M+H-al c 2 Prep&rati on of
tetrahydro- N-hydroxy4- é‘l[!f [4-(trifluoronptyl enoxy] 1

pi peri di nyl ] sul fonyl§ 29l pyran-4 30 7a-Nbo>m-na| de_ 313 0 @ 2003 WO

00/ 46221 -321 0 0 ,N,N~ HO;S~ CF3 p O 5PCT/ US00/ 0306 A |In dry
equi prent under 3ni Fi5keh: 4 5 hydrgxypHeecidi ne (20.2 g, Ciwas

di ssol ved in tetrahy furan (200 nmL)" and triethyl aghne @ 21 nol).
A sol ution of dh-t-b@@&sqgr bonatig (43:086CH 0.2 nol) was added at such a
rate that the tenper re renmained below thirty degrees Cel sf sJ)O Af ter

stirring at anbient tenperature faj fo :hgurcs t he sgeact N
concentrated in vaa@e resi due n UpciHy et hyl acet ate washed
with water, 5% %HS urat ed CDS b &fge dri ed4ove/r,=Na’ZSO Jedsi | tered,
and concentrated-in muo to give e/Bec‘E pi peridine as a white solid
(37.7 g, 94% . €Parl—€z/g3reparat|o of 1, @irret hyl et hyl 4- [~
(trifluoronethyl) phenoxy] - 1pi ner| dlﬂ/ar X~ ate'ssTo ,a"'S'{)_l_lﬂl on of the-
BOC pi peri di ne ;roén(tf,mA (6.03 20 g,30 mmol) in dinethylforimam de (60 ni)
was added cesium cédrb e (9.77 @3 30 P)Na d 4fl uorobengo{rifluoride
(3.8 nL, 30 mml). The slurry was Stifreg ‘af ni nety sgegr Ce$=d us.’ After
ni net een hours, Bces-tal-g:waa-ra}gonate (3. 26g érm)l) and 2 —~

" 4-f | uor obenzotrifluoride (0. 95nl wer e added apent be reaction
continued at ninety degrees Cel si ‘tQ'J'baI f fopty S|$( hours, the
reacti on was co%cemWalQHz%%uo The“re5| due was taken ub‘jn et hyl
acetate, washed wth, mater three 38 tl/mﬂg—\ He, dried oves Na2S0q,
filtered, and 1® T@(tﬁsﬁabs VO 00146583/ 55 1 C"ﬁéUSN
concentrated in vacuo. Chronatography (on silica, ethyl ace at e/ hexanes)
provi ded the sug?tBOC pi perz,lsdl ne 3:5\ ite solid 58% . Part
C. Preparation 4-[ 4 rlfluoromet yIp| ﬁer|| Ia slurry of
t he substituted HOC piperidine from Part B( g, 17.2 muol)

1, 4- di oxane (1042l )—u @ 4N HC1 di oxa)le\sol ution (17 ng) 4 ﬁer one
hour at anbi ent tenpe tu t he reﬁct\;—was ol0 concent r akd Js’ cuo. The
residue was slurried in diethyl ether Zatuum fil*fratio f t he

resulting precipitate 4 th%ahydrochl oride salt as a te solid (4.6
g, 100%. Part @ Pre f ( Mettiybgul fonyl ) -4- (415 qtel f

| uor onet hyl ) phenQ xy pip ine To a sol ytion of 4t1he r| de salt
fromPart C (4.6 g, 16.9 muol) andzgtrj\e}hylgm ne (5.9
nmet hyl ene chl or?ﬁe‘(ﬁtﬁctﬂg-icatb zero degree® Mg US was added Iut| on of

20 met hanesul fonyl chloride (1.97 nL) 25.4 n@ in methyl eng chloride (10
h

nm.). After one hour aybi ent tenper at ugep ¢heYsol vi@nt Ay ed in
vacuo. The resitue’/wa aken up||$%ﬂjnd , Waghed g th er two
times, brine, dried over NazS04, 25 flltered and concentrated i n vacuo.

The residue was slurried in diethyl ether and vacuum filtration of the
resulting precipitate provided the sulfonam de as an off-white solid (S. 25
g, 96% . Part E: Preparation of nethyl [[4-[430 (trifluoronethyl)phenoxy]
-lpit~eri di nyl 1 sul fonvl 1 acetate In dry equipnent under nitrogen, the
sul fonam de fromPart D (4.2 g, 13 mmol) was dissolved in dry



- and concentr at ed13d n_xat

30J([) | 2003 WO 00/46221 -323 PCT/1JS00/ 03061 tetrahydrofuran %26 m.ﬂ%]
chilled to m nus seventyfive degrees Celsius) and a i Msolution o 01Ut [L?m
bi s(trinethylsilyl)am de (26 nL) was added whil e maintaining the

t enper at uMNO 4630 i nus sixty-five 5 degrees. After thirty RETAEEH3IGH mi nus
seventy-five degrees Celsius, a soluti o_rbﬁj_ met hyl chloroformate (1.0 nlL)
13 mmol) in dry tetrahydrofuran (13 nL) 'Wwas added nmai ntai ning the
tenperature bel ow m nus sixty degrees) After thirty mnutes at m nus
seventy-five 10 degrees Celsius, the reaction was quenched with saturated
ammoni um chl oride solution (100 nL) and extracted with ethyl acetate. The
conbi ned extracts were washed with satur Zablé E¥noni um chl ori de sol uti on,
brine, dried over Na2S04, filtered, and 15 concentrated in vacuo to give

t he met hyl ene sul fonam de as a yellow oil (4. 950g, ). Part F:
Preparation of Mt hyl tetrahydro-4-L_|[

#
[4-(trifluoronethyl)phenoxy]- 1pi pﬁé,lui?(g;]; | fonyl ] - 2H pyr an- 420
~arbo~ylate To a solution of the t hiyl sul fonam de fromPart E (6.15 g,
16 mol ) in dinethyl formam de (32 nL) " was agdded potassi um carbonate (7.8 g,
56.6 nmmol ), bis-(2-bronoethyl)ether (2.1 nt) 16 mmvol) and 18 25 Crown-6
(500 ng). The slurry was stirred at sixty degrees Celsrus. ATTer sfxteen
hours, potassium carbonate (2.0 g, 14 mmlJ)—-and bi s-(2bror£€\gyl)et her (0.2
m, 1.6 mol) were added and the retict e sti+nred at g xt y—gegrees Cel sius
. After 30 a totfatl of tawenty two hours) t reg&:‘t‘?&b‘a was conelntrated in
vacuo. The residye ken up in ethyl tat’e, washed wth_water three
times, brine, dr?ed%f&ﬁq ~azs04, fWI t/elhuﬁ)ggmmd concest r ateeN’ | 30.1U
2003 WO 00146221 PC'T/ US00/ 03061 - 324 vactro’ Chronat ography (0n_silica,
ethyl acet at e/ heXan&s§H@dvi ded t hegTHP—e=batituted sul f onan ¢€ Ca white .
solid (4.75 g, .65% . rt G Preparation of tetrahydgp-4 N é’g
(trifluoromethyl )ph%@(.&e@gperi ditgyl Js@ECOHy| ]| - 2H pyr an- 4car box5rlic acid
In dry equi pment under—Hitrogen, the THPsubstituted sul f onami -%] om Part F

(0.9 g, 2 mol) 10 was dissol ved i@odgy_h@ﬂgdrofurw (4~ rb) aifd
pot assi um trinet gyl sj- R e (0.38 g, 3.0 | ) wecgHadded at anbi ent
we Ny

tenperature. After four hourg vvatero&_}oo m) vas ag,dﬁ/%tm?‘chg

sol ution concentrated /N vacuo. The re§idtie Was taken up in 15 water and
extracted with efhy ceate to re?ve unrgélﬁted starting materj al. The
aqueous solution was treated with N-FACY U | pH=1.3sThe _stNrrp was
extracted with e;hylzrgg\jt}te and the conbjned extracts washed W th water,
dried over Na2S04, 20 Nlf ered, andsconcentPaled in vacuo. Tt)e_Lesidue was
heated in diethyl ether, the solid fi I@ﬁédvan dri edad 0 gr—vre t lse0
carboxylic acid &s aowiNeHpol i d (635 ny, 33% . Part H -Preparation of
tetrahydro-N 25 5 vHa /.0

[ (tetrahydro- 2H—£)yr an- 2-yl) - oxy] - 4- f[ mN(I%ﬁ'ﬁq‘T%r omeghyl WW' -1~perid,
~—~I1 sulfor~yll 22HTRHdlQHalGhEsam de | K dry equi pment underTi t ogen) the

30 carboxylic acid fr art G (3.@sq, N‘%\ms) was di sso‘.d in dry

di et hyl f or mani d# ( (-GHet) t he rendi ni Rg/r eagent s ager e A det¢% t he
solution in the follow ng order: N-hydroxybenzotriazole hydrate (1.Z1 30
J Ul 2003 WO 00].{162(21@5 PCT/ U 280/ 030/6'1‘\'9, ®. 24 mol ),
N- et hyl nor phol i ne ¢2. , 20.6 mmolyTN_, —<CH 39 ‘@'c'
O (tetrahydro-2H pyrans hydr oxyl am ne (2.49 g’ 21.3 mml ), and
1- (3-di net hyl am mwp pyl car bodi i m d)a_?ydr ochloride (% & 9.6
mmol). 5 After two ho Thi ent27t enperAt ute, the reacti-onsiaw

k

concentrated in vacuo. The residue was fakew-p in et‘fﬂ/l acelate, washed
with water, 5% KHS04, saturated Nago brine, dried over NaZs®4, filtered,
g r

gnat aphy~6men silica, 10 ethy o
acet at e/ hexanes) provi HP hydroxamate as a whii e g) 63%.
HRVS (ES+) M+ H cal cul ated for CZ3H31N§9~\81 3 . 537.1882, fbjﬁ@l 1856.
ydr ox§-

Part |: Preparat bn—titeEetGHagdr o- N- h § [4- [4-
(trifluoromethyl)phenox -1pit~eridinyllsulfo - 2H-gyr an- 4-car boxam de
To a sol ution of th?@:r@ydr oxamat e fronpPgr¢ HY 1. 5% g, “2>8! ) in
1, 4-di oxane (7 9 das ed 4 20 NOHCI{-Sxal olution (7 ml)

~methanol (7 nlL). After one hour at anbieht tenperatur@the“reaction was

- diluted with ethyl acetate and washed with water, dried over Na2S04,
filtered, and concentrated in vacuo. The product was recrystallized 25

. (acetone/ hexanes) to give the depicted compound as a white solid (1.23 g,
95%. HRVS (ES+) M+ H cal culated for C BHzaNsGs S1F3 . 453.1307, found

. 453. 1319. 30 Exanple 3: Preparation of tetrahydro-N-hydroxy-4[ [4- [ [4- [
~(trifluoronethyl) thio]phenyl]

M L N ~ g ol e - ‘ - — A . x = a e~ - - 1 NN AN X R Bt



5 S PCT/ US00/ 03061 To a slurry of Cs2C03 (Al drich) 20 g, 50 nmmol) and
4-(nethy|sulfonyl)hydroxy 1- pi peridi necarboxylic acid, 1,1- dineﬁ@ggedﬂﬁl
ester of Exa le 14, part B (5 g, 25 mol) in acetone (70 nL) a lC der
‘NZ 10 wa¥ Y added 4-trifluromethyl thiophenol (10 g,Pc3OUSIOMB)st The

m xture mas strrred 48 hours. After t} time the acetone was renoved by
roto-evaporation and taking the residu€ up in ethyl acetate (150 niL) and
HZO (100 nlL). The layers were separated and the 15 aqueous was extracted
via ethyl acetate (2x- 150 nmL). The organics were washed with saturated
K2C03 (2x-100 nL) , HzO (Ix-150 nL) , and brine (Ix- 150 m.) , then dried
over Na~S04, filtered, and concentrat e8able 131ford the crude N Boc

pi peridine as an oil. The.oil 20 was purified on ica gel to give 6 g of
a clear oil. 1H NWVR and nass spectrumougre cor&;r/it with the desired
compound. Part 2: Preparation of GFE’ 0 a solut ion of the
product ( 6 g ) of Part 1in 1,4 eI( m.) was added 4 N HCLl in

di oxane (50 3 0 ~ a L 2003 VE)80/ 6 ?i - 327 PCT/ US00/ 03061 ni, 200 mmol).
The mi xture stirred at roomtenperature yntil starting naterial was gone by
LC (about one_hour). The solvents were t‘hen renpved and the residue was
slurried in diethyl ether and 5 filtered. The solid was wasned wth diethyl
ether (2x-50 nL) and dried in vacuo tcrfijégflthe plperld ne HC1 salt as a

white solid (619) —cHi NVR and mad§ spettr owed 3b he Tired conpound as
the HC1 salt. 10 Part 3: Preparation of Celis NBC N NThe HCl salt of
Part 2 (6 g, 30 M C.%nd trrethxl,am ne—CAl CﬁlCh 10 nmL, 110 nmol) were
slurried in CHC12 (100 mL) and cool€dit oNFeroC. A315 sof tl"bn of met hane
sul fonyl chl orr;de_(cﬁl {zch 4 g, 45 mmol) in CH2Cl2 (20 ny soslowly
~added, nai ntaining the enper at uné betre¥wHLOC. After. thn} the ice
bath was renoved an he reaction stirred 1 hour aszit 0 anbi ent
tenperature. 26 A (HeHsli sapp&ar ance@Hst he starting rrate |a t he

sol vent was renoved and the residue was-taken up in ethyl (100 m.)
and HzO (30 nL) . Ongs separatedZOthe-wrg C Iaye53wa We -- wrth 5%
KHSQq (3x-50 n$) m‘rl’ne (I'x- 50 ). OrGetdsi c | ayer 25 was then dried
over Na2S04, filtered, and concentrgtegot;g af ford 84e MneHﬁs an oily
solid that wasg re retal 1 zed from di et hyl ether, affording an offwhite
solid (3.5 g). /and mass Spect~UnosiHawed the desire npound. 30
Part 4: Preparation 30J UL 2003 WO 00146233 - \0_,5 11~ H-C~ S~
CFA O~ ~~N~ 9 Pm@ 0306i Oven-dri @dogl sware was charged with the
conmpound from Part 3 0 g, 12 ?ﬁm)\,N‘se,LN dr of uran (34—111_ 2) and cool ed
to -75C. Lithigm$5 Ers%trrrrethylsrlyl )ram de (Al dri 8,

t et rahydr of ur an, 3EH(CHYy mol ) was sl gw guadded, keepl ng terrper ature

| esst han -60C. The reactl on was 3tir h- m nut es ﬁ&{/er\aqwe addi tion
and was then chargegd,pic p I ution met hyI’chI osof orfrdhe g (Al drich,

1.3 mmol, 16.9 rrrmlz ? furaw—(ﬁ?ﬂ&t) agai n keeping the
terrperature atqol 0C. Arte i TNT for 1 ho C, the
reacti on was quench Sm’a%hgsaturat ed NHX1, keepi ndf terrpt u(g'\g at |ess
than -20C. The aqueo portion freezes,J_Qto 15 solid chunk of ice. After
warmng to 5C 11t he“r@ure was d;«etred N4 et hyl39ace- 200 ni).
Organics were Washed Wth saturate H¥eL (2%H100 ni) an¥—4r i ne (I'x-100nt),

then dried ove ? concentrated to afford the net hyI ene p| peri di ne
as a 20 tan oil" (5. % crudg yi el d)/—CH NMR and massQgpe

i ndi cated desired corrpound Part 5:~Pfe i on of 4¢0 O/O‘N]:;sdv O SAN /
CFA S\ O To a sol utlon of conpound from Part 4 (3 9) 11@55 nmol ) and

di br onp- di et hyget 3t er ,281. § JH,, . 15.1 nmmmol ) in di get hyl f or mam de
(28 nl) was added 1868wn\6Z( Al drich, 588 ny, cat.), fo||§E d by 30JU
| 2003 WO 00/46221 -329 PCTI USOO.‘{ 03061 popassi um car boha rich, 3.8 g,
27.4 nmmol ). Theé modeneci@y heat ed a6 ch 16 hours. e duct was

i solated by pouring the reaction nmixture info stirring 10%HCl aq (200 m)
and extraction wrth thyl acetate (3xg ﬁ . Qeganies.-Sere washed with
brine (2x- 2005 rrt_/)',' yed over IWZC?Q,Q ‘§r Mdycoycentrated to rd t he ester
as an oil. The oil Was crystallize frﬂom di €T hyl et4Ber /("fL 6 g)¥ 1H NWR and

mass spectrum showed the desired conpound. 10 Part 6: Preparation of 0 0 O




1st cF, HO~No . To a solution fromPart 5 (2 g, 7 mmol) in
tetrahydrofuran (20 nL) was added potassiumtrinethylsilonate (Aﬁ&rlﬂkﬂﬂmz
g, 18 mml). The 15 reaction, stirred overni ght (about 18 hours) at room
t enper at uM® 004628 howed | ess than 3~ starting material renaiREEAISOMEIA6! up
conprised renoving the tetrahydrofuran QQQ taking the residue up in HZO
(100 nm.). The solution was washed with di e?hyl ether (50 20 nL). The aqueous
was then cooled to zeroC and 10~ HCO ag was slowly added until pH = 3. The
acidic mxture was then extracted with ethyl acetate (3x-150 nL). The
organi cs were washed with brine (Ix- 100 nlL) ( dried over Na2S04, and
concentrated to afford a 25 wet Solid. THableol72d was dried in vacuo with
phosphor ous pent oxi de yi el ding the aci an orange solid (2.4 g, 72~
yield). 1H NVMR and mass spectrum showe e desiredstgnpound. Part 7:
Preparation of 30J Ul 2003 WO 001 46221 >33} 0 0 NO- ~S~/ CFA HO
PCT/ US00/ 03061 To a sol ution of thetHa@ prbdugt Tn Part 6 (2.4 g, 6.2
nmol ) in di nethylacetam de (10 nipo met hyl nor phol i ne (Al dri ch,
2.0 m., 18.6 mml) 5 followed by N-hydroxybgnzotriazole hydrate
(Aldrich,1.0 g_7.4 mol), O (tetrahydro-ZH pyran-2yl) hydroxylanmne (1.1
g, 9.4 mol ), and, lastly, 1(3-dinethylam nopropyl)-3-ethylcarbodiim de
hydrochl oride (Sigma, 1.8 g, 9.4 nmol). The m xture 10 stirrﬂed over ni ght
(about 18 hours),andygs then stripged N@}s&nt. Ths res—iﬁgtgye was taken up
in ethyl acetate (250 nL) and washed wvith NoHS@#s (1x150 MY, saturated

pot assi um car bongt e _(4x#L50 nL), and bring—\l x0150 nlL). The Qggani c |l ayer

was dried 15 over Na~ 4nd concent’r aI/E'dN\t_QN‘éfford a3vi s @i l. 1H NMR
and M5 showed thg dg_'_sé’_ggg conpound. The viscous crude oil (3.0.g, $.2 nmol)
was di ssol ved in®acet oHItYs | e (10 mB8) amE=CHirred with 10% 01@ L35 nL)

for 2 hours, after wh|$ liquid 20 chromatography (L$§2 stHoweo~10 Qrore

starting materiak. . ecapil tri | dovag TEGVRd with N2 streamQves the

surface of the solutiomaffording a solid at was collecgd W th
N20 (1x-20 mL), and dri;in vacuo 00 aHhor d-tdie prod¥fct aSeremnsol id

(1.6 g, 25 64% ypel gr= NVR showed t'he ire}r“%ﬁb‘ﬁrpoung-l./tal\/ta}\g0
spectroscopy showed: C18F23F3N205S3iM+Hf ouggn;= 500 ( MMH- < 8)QH3ExarrpI e
9: Preparation of 30 @0 J 1l L 200 00/ 46221 PCT/ USO0/ 03061 -331 O
O-SON O HO- NH O cF3 ~ 3 ~ ~BH3 QBobast ACH ~ 0 0= /7~ O3 3 Il
N~ OH N CH3Y O CH3/\CHe_O> Part A: To a slurry of 4-h§5droa(y_;5‘k_p_e§idi ne (46.-3
g, 458 mmol) in ‘tetr}-h-@furan (400 nlL) @a ed triethylam ne (67 ni,
481 mol ), foll owed” by w addi ti 0¥ of~a . g0l NLi/Oon of \

di -tert-butyl dicgrbonate (100 g, 458 moly in tetrahysadof uf 2k (3 10 ni).
The tenperature was THoRN and mai ntai ngd ggl ow 32C. The m xture was -

~Stirred for 4 hours before working mp.)&br)kyh, nsi sted of yeng®i ng the

tetrahydrofuran gn V‘%@%ﬁﬁéﬁﬁ%ng the fesidue”th i ns®et hyT acetate (300

mL). The organi c phase 52\§/ashed,-wi\th 5% KHS04 (3x-150 niL),
sat ur at ed NaHm31d3x;®(%and ripeN 2xNiGH ni). The phase was
then dried over anhyd , filtered,and. concent® ated\td afford a
crude yellow oil. The ojl, was crystallized_fromhexanes providing the N 20
BOC- 4- hydr oxypi peri gi oduct as 28 t gnfolNdq( 86 g)39930/ 1H NMVR
Showed t he desired conpound. 3 0J 11 L2003 v’/ 001 46221 RS/ USO0/ 03061
-332 O~-- N~ HCH3 ==+ O\ \CHs OCF3 OBr \ Part BON J OCF3 CH O 3
2= ) 27 ™\ %L [
\/—N\__/O 40 /\I‘:I‘SVN
CoHg
s " o 9,0
2 o h O
14 —CH,CH=CHCH, N0 N eghs
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C-CH3 Part e: To a slurry of NaH t60% oil dispersion, 5 2.4 g, 60 mmol) in
N, N- di net hyIfor mam de (70 nmL) cooled to zero degrees C under Nz was sl owy
added a soI g&zof t he N-BOC- 4- hydr oxypi peridi ne product f r om3fallil 2&“3( 10
g, 50 mml N di met hyl f ormam de (20 nlL). The tenper at RCGI/ugAs/ox0BMi t or ed
and 10 nmai nta| ned at < 5C. The m xture \rlr\’iﬁstlrred 15 m nutes before slowy
addi ng a solution of benzyl brom de (9 60 mmol ) in

N, N- di met hyl f ormam de t10 nlL), keeping tenperature < 10C. The reacti on was
permtted to come to roomtenperature and was stirred 15 12 hours.' To
quench, the reaction was cooled to zero dEaMedd3C and Hz0 ( 5 0 nL) was
added . Wirk up consisted of renoving the sol ven vacuo and taking the
residue up in ethyl acetate (1S0O nlL) an 0 (2%\@ The | ayers were -

separated and the 20 aqueous |ayer ywas! et hyl acetate (2x150
nL). The organic phase was washed, @Wa d NaHCO3 (2x-100 ni), H20
n>dfi ed over Na~S04, filtered, and

(I'x-150 m.), and brine ('x150 nL),
(18 g, 1Q@+% crude 25 yield). 1H NWR

concentrated to afford a crude oil
showed t he desired conpound along with the enzyl brom de starti i ng

mat eri al . 30J UL 2003 W 00146221 OCF3 p O~ Parr—CTi/—N€H—€H3 CH3
PCT/ 11 S00/ 03061 -333 OCF3 p HN HCl Part C_To a solution othhe crude
product of Part Hi n_éle4-di oxane (14 @.ﬂ ded 4 B HCL*:,S di oxane (50
m., 200 mmol ). The m xt'ure stirred at enpprédHgr e unt Mtarting

mat eri al was gon by_d&i% i d chromat ography LCO about 1 hour) The sol vents
were then renove HohE3 r esi due wHs §4—tnr| fd in di e{;hyl &N and
filtered. The solid 10 was washed with di ét-t-(yl et her (2x rﬁ?)’ and dried

in vacuo to affofd & @HFtR solid-. (148 5 grcsiD% yi el d) . 1H NI\/R the
desi red conpound as HC1 salt. OCF3"o ~ ~ p"0.+ S.

o~1 Part D----7 O_@ 15 R rt/B-C'BwaHC1 sal? of Par t C( Og 44
mol ) and triethyl am m_ 110 nmol) Were slurried |n G2 %( 170

nm) and cooled to zero degr ees Cw 20 bat h. A sg

net hanesul fonyl ghl or 5 1, 6 ? 50 m_ was sIovay

added, nai ntai ni ng per at ur e eI ow 10C. After the addiztren,0 bp‘e i ce
%j 0 room

bat h was renoved and t reaction stirres-9$Has it cane

tenperature. Afte&r 25@ di sappear gnce of the starting rrater/J_a\J t he 30

J 0 L 2003 WD 001 46221334 PCT/ USOt? 0306158t ent Wa%5 d snd t he

resi due was tak up i p¥exhyl acetate (100 rrL) and HzO (3 . Once

separated, the orgawnic er was wasghed wlt Jo HS04 ( 3x- 50 m_) and brine

(Ix- 50 nL). The organic layer 5 was th"m ﬁwé‘ over NaZ {4.. t. §red) and

concentrated to affor(d..fugc i,y solid t hatH was recryst3af1 i cr om d| et hyl

et her and hexanes, affording an off-white Qol Bts (12.3 g, 95% yj el , the
riogs

sul fonami de. 1H NVR showed the desi%e NdcHHPLC shogadq oat tr= 10
12.1 minutes. OOF3 EXFE-NEH)EB,QH; Part OH CH301 _Cl d%o Part E:
Oven-dried gl assware charged wigsh t he/s 01f nani de of Part.D (5.0 Qg)
16.9 nrnol) and 15 Hed ur an (3 q&_a %ol edy 3N hi um
bi s(trinethylsilyl)am e(10M|ntetrahydrofuran 3z?m_ nmol ) was

sl ow y added, keep| ng yerature <,.-60C. ,-Re\acttnon m xture stirred for
30 ninutes after 1th| on and vﬁgs m ged wi 3¢h a—%i}%mtion of
nmet hyl chloroformate (1.3 mmol, 16.9 mmol) ¥ ahydr of ur (17 nmL) again
keepi ng the tenpgya @ @ After stirrlng for 1 hour at -75C, the
reacti on was quenched th ur at e NHACL 5:p| ng tenper at &L < 920C. The
aqueous portion 25 froze into a sol i d eHin E’\m i ce. Afoter/ka’ 5‘ o 5C,
the m xture was extracted via et hyI@gacet ate (3x200 ni). Orga‘aHg | ayers were
washed with sat upat ed-{ ¥ (3x-1 nk) s brlne(lx 100 .. then dried
over Na2S04 and concen @ afford theBﬂet hyl m?‘)s'ro

O
28 H
1 —CH,CH=CHCH \/\O’LCGHS
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wo o0o0i a622 i -335 3 0 J UL 2003 PCT/US0O0/ 03061 formate as a tan oil (5.0 .
g, 91%crude yield). '~H NVR showed the desired conpound with sorﬁ ‘@]lamal ng
material present. HPLC showed 90% at tr= 13.9 minutes, 10% at 12.°I° m nut'es.
5 Oo /| WORMERIer~ part FHOO-"S N }-0OCH-O~ ~~JJ + QPET/US60/63061 1 erg 1
OCFa OCF~ Part F: To a solution of the nethyl formate of Part E (4.5 g,

13.7 mmol ) and di brono-di et hyl et her 10434ancaster, 1.9 nL, 15.1 mol) in

di met hyl f or mam de (28 nL) was added 18-Crown-6 (500 ny, cat.), followed by
pot assi um carbonate (3.8 g, 27.4 mmol ). The m xture was heated at 60C for 4
hours, after which nore potassium carbomrable 174. 99, 13.7 mmol) was added, 15
and the reaction continued at 60C for 14 hours. LC showed <l 0% starting

mat eri al renmai ned. The reaction was, worked _ug_bw pouring into stirring 10%
HC ag (200 mL). A gummy solid resuR t@/wa tracted with ethyl

acetate (3x- 300 nl). Organic heybys seer™20 wastfed -t h brine (2x- 200

m.), dried over NaZS04, and concengrated to afford a dark brown oil. 0il
was crystallized fromdiethyl ether and hexanes. The solid was dried to
afford the pyran nethyl ester as an orangeRsoIid (3.7 g, 69%vyield). 1H NWR
showed the 25 ' , =25: ' . 30J
UL 2003 WD 00/46Z21 -336 PCT/ US00/ 03061 O O~ SON~O O O~ SgN O CH O part G

o0 OCF3 OCF3 Part G To a solution of t pW an mnethyl et of Part F
(3.5 g, 8.8 mml) et rahydrof ur'dn 428, S yas_added pu-dssium
trinethylsilonate (2.7 g, 21.1 nmol). Th eagtidn® stirred overni ght (about
ei ght een hour s) 2at T@&fHs enper at ure. nshawed < 3%t arti terial

remai ned. Wrk up consisted of renovi’ng -aé tetrahydrof uran d taking the

residue 10 up i & HzrCHEBH, nl). Th%sgl/mdséﬂ was washed WI9% et her

(50 nmL). The aqueous phase was then cooled to zero gﬁgre and~40% HA aq

was sl owy adde un_t@_ | ue of,gabguic=gen The  aci di"c mi xture was then
o~ r%ft\‘@(sx-fgo ). 15

extracted with ethy 15 The organic | ay re washed
with brine (Ix- 100 mL) , dried over Na280%) and congentrate ford a
wet solid. The sol Lg_@dri ed in Pacho™Ni %mr ous pent oxi de yi el di ng
the carboxylic acid a orange solid (2.4 g, .72% yj,el d) §howed
the 20 desired conmpoungy HPLC shov®d 97%®EHstr=21.3 nminufes. 0 0 ,, ,,0 HO
$NHINO ~ O~ ~ NP NI~ Part Hv 'O+ O----- ~ 0" OCFz ~ ~

OCF~ Part H To a solwt/ion of the Bart™~e % boxylic 25 acieNpraduct (2.4 g,
6.2 mol ) in digethyl amide 3 0J UL 2003 WD 001 46221 =837 :
PCT/ USCO 03061 (10 \Wis added N,met hy®nor phol i ne (2.0 m_,/_;],\8. 6 nmol ),
fol l owed by N hydroxybenzotriazol € hydtag®~<N1t/0 g, 4 ), ‘s=0

O (t et rahydr o- 2&+ pyr hydroxyl amthe (1.1 g, 94 nfrol \—And 1-(3 S
di met hyl am nopr opyl ) car bodi i m.de Qydfichl oride (1.8 % 4 mol ) .
The nmixture was stirred overni ght Fabetiy-eightaan hours)/a-mi tigen sol vent
was renoved. The rescHhugcHgcHtalsen up i M et hyl acet at'e (250 ) @nd washed
with 5% NaHS04 (1x 10-50 nl), satagrat eq(ﬁbﬁ_ i um car bonate (Il x-150 nl),
and brine (Ix-1§0 (3&sHe) gani c phés—e\was en dr4ged %04 and
concentrated to afford™a viscous oil (3.2g, 100+% crude. vyi ). 1H NWMR

showed the desired conpoynd. HPLC showedS8% tr=23.5 mpakes. 15 ' O
O-SON-O Part 1 © H ~/ HO I@ﬂ)ﬂ—@ O ~ BCFz—FQ
vi scous oil product of Part H (3.0 g, 6. Hm)I? tvas di ssol ved in
acetonitrile (10, 3 Stirred with 10% HC aq (15 nlL) for_2 _hours.
After which time, LC\sbbwed Ao norg startijng\gmterial. The atelqfifrile was
removed via NZ stream affording a solte that/was col4%ctéd,Nwashed with HzO
(I'x-20 nm.), and dried |j j0 to afford the depicted hydro%dlsate 25 as a
tan solid (1.6 ¢ ‘e@ D 1H N\/M@Bﬁd the desired corpgynd. HPLC
showed 99% at tr=18. 8 W-Nutd&s? Mass spectroscopy shoyed Wn = 399

14 —CH,CH=CHCH; ~"o

CsHs

S
D_ 0ol \ 2 ~~
15 N 30 /\u:‘S{),N =

43 ~H



30J Ul 2003 W 00/46221 -338 PCT/US00/ 03061 Exanple 5: Preparation of.
4-[[ 4- (4- br onophenyl ) - 4hydr oxy- 1- pi peri di nyl ] sul fonyl ] tetrahydro- N Hﬁdpﬁéﬁ
2H pyran- 4carboxamde 5 0 0 HO ~N ~-NH ~ OH O Br Part 1: Preparatio 0’ 03
11/0 s H3CWORNV@ARBr 10 4- (4-Bronophenyl) - 4- hydr oxypi peri di mreT@Sodosesh, 3

g, 1.3 mmol) and N-nethyl norpholine (Al dréi 1.5 g, 2.6 nol) were
slurried in CHzA 2. ( 50 nL) and cooled t %roC A sol ution of nethane

sul fonyl chloride (Aldrich, 2 g, 2.1 mol) in CH2Cz (20 nmL) 15 was slowy
added, maintaining the tenperature below 10C. After the addition, the ice
bath was renmpbved and the reaction stirredTabladdf as it warned to anbi ent
tenperature. After the di sappearance of the starting naterial, the solvent
was renoved under 20 reduced pressurg WAt u ) was added and 10~
aqueous hydrochl oride acid and the’,ﬁb ﬁj( ;‘;S esult in the

met hyl sul onani de as an of f - whi t eH80 dqoa/ %and mass
spectroscopy showed the desired conp8und. 25 ~u~ 2003 WD 00J46221

- 339 PCTI USOCO 03061 Part 2: Preparation of 0g0 0 HOC ~\S/ ~0/ ~ ~N OH Br
Oven-dried gl assware was charged with the conpound fromPart 1 (5.0 g, 15
mml ) and 5 tetrahydrofuran (30 ni,) and cooled to -75C Lithrum
bis(trinmethylsilyl)amde (Aldrich, 1.0 Mi ety ahydr of ur an, 50 m., 33

nol ) was sl owly gddedgykeepi ng terrp‘ér ajume | t han 3060G \acu on
stirred for 30 ninutes after the addition GeHen 10 ch Yed with a
sol ution of nethyl, chlgreformte (Algrlch 3 |, 16.9 nmmoly in
tetrahydrofuran (17 n1_ ag?au n keepi | t,heN{_e_;ft!'Erature Ht |,es§\joc. Af ter

stirring for 1 ho H;ﬁ? the reaction was quenched' wi th saturated
NH4C1, keeping terrper arire s | ess tiean,~2ECH The aqueousxs@r#ge into

a solid chunk of ice. er warmng to 5C, the m xturez2was—e Vi a
ethyl acetate (3x-4 ZQ}@Mﬁgam c9overECRESHed with saturated N HACL
(2x-100 L) and brine ( 100m.) , then dried over Na2S04 and e nt rat ed
to 20 afford the nethyl epg, sul f onamage _psNan er 0i 133( 6.0 ~ N:rude
yield). 1H NVMR and nags @Ct roscopy i nd| C desshed corrpound §art 3:
Preparation of 0 0 O H c~1s~ ON Ow,_hO}\B/r 3 0 B4l 296?/\%’ OPHEG 22|

- 340 PCT/ US00/ 03061 To /&"ol ution of conmpdund fromPart 2 (5 g, 13 mmol)
and di brono-di et hyl eth Lancast er ,221. rrLo Cehp- 1 nmol ) in

di met hyl f or mani de” (2B miy_was added 18 °% (Al dri cl¥p SOO’—II?'Q_,_/%at )
fol |l owed by potasgi um,é@bonate (Al drich@ 8 , 27.4 mol). The m xture -
was heated at 60C for 16 urs. The 28r oduct’s” sol ated by ppuxing into

stirring 10~ HC a% (200 nL) and extracted%mth et hyl aaﬁetal/e""(gs X00 ).
Organi cs were washed WeiaN@hdne (2x- 200 mg, ¢yied 10 over Na~S04 , and
concentrated to. of ford the ester asg a/rL\OUK/J%e‘ crystalli ze ggresult in

3 grans of a tan golide mass sﬁectroscépy srowed” t sired
conpound. Part 4: Prepar;"{-eo’%%(??&g 50?815/0 HO\~N OH .o ~ , 15 To a solution

fromPart 3 (3 g, , rm@ t r ahydr gfuNan N-Bdanl) was aﬁ@g ssi um
trimethylsilonate gAldr la‘?t‘g 23" ol ). él‘I"ﬁe reacti off stir ?\ﬁrnight
(about 18 hours) at roo 0 tenperature. ui d schromat ogr aphy (LC) showed
| ess than 3o start1i1ni al remaﬂﬁed/_ corrprggsedpg t he

t et rahydrofuran and taki hg’ t he resi due ‘up M/ H20CHz100 nl). The’sol uti on was
washed with diet hyI eth 50=m_). The aqueous was then 25 cooled to 0C and
10~ HA aq was sl o¥Ry & | pH, 3. Theracidic mxture V\/QSOth“eJu
extracted via ethyl acetate (3x-150 rrL)\/I'ﬁ@\__ﬁganl CS .mere/m:s fred™wl t h
brine (Ix-100 ni), dried over Na2S04, and concentrated to affigugd a wet

solid. The solid ygs Cu028 ~"OH qs,,o

0w " RO
' 29 H
14 —CH,CH=CHCH, ~oA g

S
o} 7 N\ 42 N
15 / N: > 30 ° O
/\N— ~ P H
H ”~
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3 0J UL 2003 WO 00!4622i -341 PCTI U500103061 with phosphorous pentoxide
yielding the acid as an orange solid (3 g, 72%yield). 1H NVR andjpags 7003
spectroscopy showed the desired conpound. Part 5: Preparation of 0 O Ho.

| s~0 ~N ~WoQld/46223 ~ Br Ta a solution of the acid product i mpcrardoodso6s. 5 g,
8 mol ) in dinethylacetam de (10 nL) was _added Nmet hyl nor pholine (Al drich,
2.0 nm, 18.6 nmmol) followed by N hydr oi;?l%éﬁzotri azol e hydrate (Al drich, 10
1.0 g, 12 mol), O (tetrahydro-2H pyran-2-yl) hydroxylamne (1.1 g, 12

mol ), and 1-(3di met hyl am nopropyl ) - 3- et hyl carbodi i m de hydrochl ori de
(Sigma, 2.3 g, 12 nmmol ). The m xture wasTabler1®d overni ght (about 18 hours)
and was then 15 stripped of solvent. The residue was taken up in ethyl
acetate (2SO0 nL) and washed with 5% 04 (! x50, n.), saturated potassium
carbonate (Ix-150 mL), and brine (H 8,450 ani c layer was then
dried over NaZS04 and concent r aged 0 sth,tbrd a vigCwr§F20 oil. 1H NMR and
mass spectroscopy showed the desire@ conpound. The viscous crude oil (4.0
g, 6.2 mol) was dissolved in acetonitrile é O nmL) and stirred with 10%
HCl ag (15 nmL) for 2 hours, after which, LC-Showed 25 no nore starting
material. The Tt ' e of
the solution affording a solid that was coll ected, washed wgh H20 (I x-20
m.), and dried in vacuo to afford tﬁeypjy_@_ s a tagbsol_lﬁ:EZ g). 1H NWR
showed the 3 d J T%:2003 w0.00146221 2 Opsicgrgd” conpodnf. Mass
spectroscopy showed: C ~HzaFaNzOsSBr M Hf qupa © 463 (M+"~alc = 463 ) .

PCT/ US00/ 03061 ExanpFd284s Pr epar at i1an PLNdLHMq 4-[ (hygy oxmﬂﬁNS car bonyl ]
~4- [ [4- [4- (trifluoromethyl) s \=/

phenoxy) - 1- pi perd di AgHjaH),f onyl ) - 1~1~~eri q:is§gcar boxvl at e COZEt ON . N~ HO
~S~ CF3 p O 0 10 Part A Preparatiof of T I-Dimethylethyl 4ch ¥>

~-~peri di necar bova Yy, equi paent _isader. ni troge??, 4 hydr oxyprperidi ne
(20.2 g, 0.2 nol vvasrs](’scgi:“é)ed in 1?53 1 et rahy?j~‘ of uran (Zd

triethylanine (29 nL, 0.21 nol). A solutipmof di-t-bytyl dicarbodate (43.65
g, 0.2 nmol) was added such a rat?® tiaN t Q@_n@g'ra re”r efrai iedNbel ow
thirty degrees @elsi’l]'s@ter stirring at anbient 6téng)erat oo\P ur
hours, 20 the reaction_was concent rait ee~NnO@dcuo. The tesidue was t'aken up
in ethyl acetatg, was@%awith wat er, 50 KHSO04, saturated NaHCQ3, saturated
sodi um chl ori de sol ut , dried ove®2 NaXSEQCeHsi | t ered, and cgncgntrated in
vacuo to give the BOC pi=peri dine as a 25 white solid ?537. g,\-94% . Part B:
Preparation of 1, 1-%@/I et hyl 23 0 .0 Q
4-[4(trifluoromethyl)phenoxy]-1p, ~, er,j/dinn&:' aNkg~rl ~ ~. e To syl ution of
the BOC pi peridigne frompart A 30 (6.03 @ 30 mmol ) i n3%i nﬂ@r’ m de (60
m) were 30 .1 UF"g R0 00/ d6221 - 348 PEMHY US00103061 added cesium
carbonate (9.77 g, 30 mmol) and 4f lador phepkotfigluoride (3, (M\¢B0 mmol ) .

The slurry was stirregd ficH degr ees HCel si us.” Aft8F ninet\een’diours
Al %’% aztgd 5 47fhuorobenzotrifluoride (0.95nl

cesium carbonate (3.26Q, 1
nL, 10 nmol) werg .--@. ng*ue react i gmNcontr@ided at _ni net.@géﬁes
ot ad—of

Cel sius. After a't orty six hours, he,_-'reacti%% was ncentrated in
vacuo. The residue was ken up in ethyl tatg, washed with water three
10 tines, saturated chlori dé’ﬁsMﬁN_@i ed oyer NaZSOY _of il tered,
and concentrated in va . Chr omat ogr @phy\dn sCHjca, et hyl

acet at e/ hexanes) pro d t/e, substituted BOC piperidine as a white solid

VR
(6.0 g, 58%. 192pg @ nAr at i of —\ Q.0 IJ
4-[4-(trifluoronethyl)phenoxyl pi ger di.ng/'TU\_a_/%I urry of t he~gibsttut ed BOC
pi peridine frompart'8 (5.95 g, 17.2 mol) in 1, 4-di oxane (1§,+41L) was added
AN HC1l di oxane s|9I uti oy 7 ATEN. Afztger\Z/O\one hour at anbi ent_tenperature,
the reacti on was”co cet n vacuo. >~ Th8Hr esi due was sl urr®ed in diethyl
ether and vacuumfiltration of the resultinggorecipitédte pfowni he -

hydrochl ori de sajt a W sol i PY(4~6-9~-400% . 25 Part D' P ration
of 1-(rmethyl sul fonyl }%ch " &Pfl uor omet hyl )opheqﬁﬁ'i(pri peridine To a sol ution

of the hydrochloride s frompart C (4.6 g, 9 ) a gi et hyl am ne
(5.9 i, 42.4 I)/i—médi%hl or onet hane (48 ALY at) z;n:g&deéfwges Isi us
was added a solufion o t hane sul on{l\u'sv == 43 _H




chloride (1.97 mL, 25.4 mmol) in dichloronethane (10 nL). After one hour at
anbi ent terrper ature, the solvent was stripped in vacuo. The residue Was

t aken 0 J U~ 2003 WO 00146221 -344 PCT/US00/ 03061 up in ethyg Ji#

washed w‘tﬂ%?%t two tines, saturated sodium chloride solm’wﬂlﬂmﬁled over
Na2S04, filtered, and concentrated in vgg The residue was slurried in

di et hyl ether and vacuum filtration of the resulting precipitate provided

the sul fonam de as an off-white solid (5.25 g, 96% . Part E. Preparation of
methyl [[4-[4(trifluoronethyl)phenoxy]-1-piperidinyl]sul fon~rl 1 acetate
10 In dry equi pment under nitrogen, t sUlablndfd de frompart D (4.2 g, 13
mmol ) was dissolved in dry tetrahydrafygan (26 rrL) chilled to m nus

seventyfive degrees Celsius, and a L ol ithiumbis
-(trimethylsilyl) am de (26 rrL) waﬂaed @8 In(t: ining the
tenperature bel ow m nus sixty f HQe Yegf@ss. 51 Shi rty m nutes at minus

seventy-five degrees Celsius, a sol@tion of net hyI chloroformate (1.0, 13
mol) in dry tetrahydrofuran (13 nL) was 20.added nmintaining the
tenperature bel ow m nus sixty degrees. After thirty mnutes at m nus
seventy-five degrees Celsrus, The reaction was guenched wtirsaturated
anmoni um chl oride solution (100 nL) and extract ed with ethyl Hacetate. The
conbi ned extracts 25 re washed with sat H anm)nlaum C rj de sol ution,
saturated sodi urh chl 6Ffde sol uti on, dr/_ er i|teked, and
concentrated in vacuo to give the nethyle sul nam de as an/xel | ow oi |
(4.9S g, 1009 .2 30~ PHe$HF: Prepar ami on—q?il\nﬁt hyl 4- ngt y/_
4-1[4-[4(trifluoronethyl)phenoxy]-1- p| perl\el+/nyl ] sul fonyl | 45ﬁa‘i‘ peri di necar
boxylate 3 0 JUL 1068HAR d0/ 46221, .- 3 @Q[{ US00/ 03061 To a s %n of
the nethyl ene.sul fonani de frompart E {6.15 g, 16 nmol ) in

di met hyl f or mani de (__@ %Ere addg dyp car bon e (7.8 g, 866
nmol ), bis-(2-bronoet Grpee eth§7 crbanate[ 3.0 g, 5

prepared by net hod found in Synth. Comrun 1 1 1981 . 17- 4J I />

18- Crown-6 (500 ny). lurry was?Ost jhed gr €és ius. After
si xt een hours, ot arbonate (2.0 g, ~'Was added dd. he
reaction stirred at Slx&y 10 degrees C,e+\i/m3H3After a 3ot at” of tvven?'Shfour
hours, the reacgio oncentrated in vacuo. The residue was taken up in
et hyl acetate, washe Yt h wat er tHHRee N pPsgHsSat urated sodi QI ori de
solution, dried over O, filtered, and concentraté§ i 15\wacuo. '
Chr omat ography Gon;yi—@ ethyl acetat e/ ghgxa ) provi ded t he piperidine
sul fonanmi de as a clear |l orl ess 0i% ( §._31% . Part G Preparation of
1- Et hyl hydrogeg 4- 4(trifluoromethyl phenoxy] - 1- @eper Ayl P29

sul fonyl | ~~ %@2 (@lshecar boxyl ate | g drd(_, equi prent under nitrogen,

t he piperidi ne sulfonam de from pardy F 1 9 nmol ) was dr3s® ved in

dry tetrahydrof yran and potaSS| tr| P\ylsighona,t/_“go/ g, 3.0
mmol ) was 25 added a&”&&tﬁ%&ﬁ erature fter eighteen hours, §Ng)/at er (100

m.) was added and t on coné-’ént sed INRcMgcuo. The r ue_was taken
up in water and? %xt?@d%!‘l’t et hyl aﬁat-e/. Thgl coanned_@I_%et ate
extracts were concentrated in vacuo. 30 The residue was wetted with water
and 1 N HCL solytio m.) was agded, /ﬁ‘\sl rry was extr ed with
ethyl acetate and the i ned extractg v if.h saural odf'um

chl ori de sol uti on, 30J Ul 2003 V\0300/ 46221 PCT/ US00/ 03061
-346NazS04, fil uer

entrated in vacyo to give the cgrBox,)ilfc aci d
as a white foam (860 e . Par t27H: ml?}eptarabl on of Ethyl~ §"_N
4-[[[(tetrahydro-2H pyran 2- yI) oxy] no| \edr bonyI] a1 [’1‘4-\f45
(tr 1-

1.
1

trifluoronethyl)pheno i-peri dinyl)sul fonyl | -1-pi peri di fabar boxyl at e
In dry equi pmenti3 unge g , t 8 carboyyy i ¢ acid fromparbg(o 82 g,
6 nmmol) was dissolv v di rrethylforrramde (4 my), angd~t 8" i ni ng-
0 reagents were added to the sol utdgon_in_thg’foll ow ng orde ﬁ
N- hydr oxybenzot it azeta,dy<bratg (0. 26 g~ T ® iy N-met hyl nor ph ne (0.53
nm, 4.84 nmol)) (tetrahydro-2H pyran- 2- yI)hydroxyI am ne (0.58S g, 5.0

mmol ), and 1-(3-dineth nopropyl)-3 154 bodi42nm de™~y8reck| ori de
(0.43 g, 2.26 m®l two hours at angf tenperature, the acti on
was concentrated in vacuo. The resi due ken up i t3et W' acetate,

washed with water, 5% KHS04, saturated NaH(I)B sat urated sodi um chl ori de
solution, 20 dried over NazS04, filtered, and concentrated in vacuo.

Chr omat ography (on silica, ethyl acetate/hexanes) provided the THP
hydroxamate as a white foam (0.72 g, 73% . Part |: Preparation of ethyl
4- [ (hydroxyamni no) 25 carbonyl] -4- [ [4- [4- (trifluoronethyl)

phenoxy) - 1- p| per| di nyI ] sul fonyI ] 1p| per| d| ne~ar boxvl ate To a sol uti on of

' —— pp— . Ly I T % - oA I L l o~ Y



20 25 Exanple 7: Preparation of
4-[ (3, 5-di met hyl - 1pi peri di nyl )sul fonyl ]tetrahydr o- Nnydroxy-2H UJUL 2003
~yr ~n-4- ~ar boxam de PCT/LJS00/ 0306 CH3 CH3 Part A 0O NCH + CH3 8:1 gy~ ~S N
CH 3 CH3WOPBI#§22\: | 3, 5- Di net hyl pi peradi ne ci s/ 300 trans, PETEISH/03088 ol )
and triethyl am ne (11 2 m,, 80 nmml) were slurried in CHZC12 ( 75 m) and
cooled to zero degrees C. A solution of nethanesul fonyl chloride (6.2 niL,
80 nmmol) in CHZC12 (25 nlL) was slowly added, nmintaining the tenperature <
10C with an ice bath. After the addition, the ice bath was renoved and the
reaction stirred 1 hour as it cane to rod'r?blee dp&rature. After the
di sappearance of the starting materi al he sol vent:- was renoved and the
resi due was taken up in ethyl acet at ?j H20 (50 nmL). Once
separated, the organic |ayer was th @gg x-50 nmL) and brine
(I'x- 50 nmL). The organic |ayer was hEﬁOzdl’l d ov 84, filtered, and
concentrated to afford the nethyl soOl fonam de an off whrte solid (10.0 g,
99~ yield. 1H NWR showed t he desired conpou ¢gd. 30 3 (I J UL Q03 WO
001 46221 PCTI USO0/ 03061 -348 CHg O=S-N CH 3 O0OCHGOS~"003w Part B ~ ~N
CH3 ~O-C~ ~ CH3CH3Part & J '
nmet hyl sul f onam de product of Part A (10.0 52.3 mol) andH
tetrahydrofuran (160 nl)) and 5 coo ed tQq, Li t hi
bi s(trimethyl silyl)afitde (1.0 Min {et/—h q;} 06H51ég] rrL—%.Sw«Z ol ) was
slow y added, keeping tenperature < -60C. Reacbr on was stirred for 30
mnutes after th@ additzLepn and was t-/he%_qﬂa_r\gﬁd with g,sol i\$TTNof et hyl

t atr/a

chloroformate 10 (4.0 nL, 52.3 mmol) ydrofuran ( ¥ again

keepi ng-the tenuer atigiRerly, < - 60C. After é‘tdr{(“ ng for 1 hour a t he
reaction was quenched w th saturat etd NHac eepi ng tenper C. The
aqueous portion froze o a solid chunk e. 15 ARRer vvarm ng to 5C, '
the mixture was ®xtFa (GgHsh et hyt® a(— ate ¢3x- 200 m). ghases
were washed with saturated NHQCL (2x-100 and bri ne (1x- 10 2t hen
dried over Na2S04 and ceacentrated 20 aff rd rrg,tésh ester~as~a HBrown

oil (10.7 g, 20582yie|d) 'H-NI\/R desired c nd. O
CHs Q O CH3, O~-S~ gr Part_C O O~\S NeN +-2Qot 0H33Bra/—6l.iI3@(Cl)n€H?s Par t

C. To a solution of tWe™ethyl ester 25 product from Part B (5.0 g, 20
mol ) and di brorﬁndiét@/gfher (3.0 g4, 24 _begwp! ) in dineth d@amde
0Jt! L 2003 WD 00/ 46 PCT/ US00/ 03061 - 349 (40 m.) 3\§as 8- Crown-'6
(500 ny, cat.) fpll?@ pot assi um car ben a& 8.3 g, 60.0 nmol). The

m xture was heated for 4 houzs, fttgr h time nore potassi um
carbonate (1.9 g, 13.7 mvl) was 5 addéd, aer the reacsi on,cLiFT€d at 60C
for 14 hours. L shevah-NBRg)starti ng mat err mai ned. The reaction was
wor ked up by pouring into stirring %0% 200 mL). A gu 1o d
resulted that was extracted with et “E8%- 308 niyT jc 10

| ayers were wash®d weHe-MEHzGHLCals 200 rrt_ dr| ed over NazS04, and
concentrated to afforg e as an orainge ..Q;a 6 g, 56%yi . 1H NWR
showed the desirtd coRpophBeHidH3 CH3 crsepf ~S N Rart e HoO

CH3 ~ CH3 15 Part D Potassr umtrrmsthylsrlanol ate (4.3 g, 34 mml) was
added to a solution of pyran rre uct from C(3 6 g,
11.3 mol) 20 in't eof ur an (3 \Tha t| orsSst | G'r ni ght
(about eighteen hours) at roomtenperatur rk™dp consrste of renoving

t he tetrahydrofu nthe resi due up_in HzO (100 rrL) TQ ol ution
was washed with eth &t her /(50 nt;)mﬂ;rna@%hgous 25 porti N’ﬁe
cooled to zero degr ees C and 10% HC1 | owlA added 4t i aﬁou\t’a pH

val ue of 3. The acidic nmixture was then extracted with ethyl @zitate

(3x-150 nL). Theyp rmer@smshsﬁ; th brine ( Ix- 190 rrL) ,
dried over Na2SOa ~ an @ 2003 %AOI 46221 PgT/ U§0Q/ c~. - 350:
concentrated to afford the carboxyl b& acid asOa yellow solid ﬁ 72%
yield). 1H NMR shwvredc,tlm,_gﬁé%r ed conpo‘drr’d\()“3&1:0‘_l 15

N:> | 0o 7\ 42 . /\/s\©
15 7/ 30 /\N'S,\/ P _H

H 43



20 CHCHB HZNFOO OO ~~ 00O SN+ Part E~'" SN-0--.- HONH CH3 O ~
CH3 OO O Part E: To a solution of the carboxylic acid product oagﬁ Lt(ﬁ
(2.2 9, 7.R0W§Rk2;i N di methyl acetam de (15 nL) was added Nmet hyl (;p ne
(2.4 nL, 22.0 nmmol) followed by Nhydroxybenzotriazol e hydra?%’”%i‘!%%@,l 8.6
mol ), Q(tetrahydro-2H pyran-2-yl)hydroxgbBarine (1.3 g, 10.8 mol ), and

1- ( 3-di net hyl am nopropyl ) - 3et hyl carbodi i m de hydrochloride (2.1 g, 10.8
mol ). The m xture was stirred overni ght (about eighteen hours) and was
then the solvent was renoved. The residue Egﬁftﬁﬁpn up in ethyl acetate
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or in combination, means a Straight-chain or
branched-chain alkyl radical containing 1 to about 18
carbon atoms, preferably 1 to about 12 carbon atoms,
5 and more preferably 1 to about 8 carbon atoms.

Examples of such radicals include methyl, ethyl, n-
propyl, isopropyl, n-butyl, iscbutyl, sec-butyl,
tert-butyl, pentyl, iso-amyl, hexyl, octyl and the
like.

10  The term "alkenyl", alone or in
combination, means a straight-chain or branched-chain
hydrocarbon radical having one or more double bonds
and containing 2 to about 18 carbon atoms preferably
2 to about 12 carbon atoms, and more preferably, 2 to

15 about 8 carbon atoms. Examples of suitable alkenyl
radicals include ethenyl (vinyl), 2-propenyl, 3-
pPropenyl, l,4-pentadienyl, l,4-butadienyl, l1-butenyl,
2-butenyl, 3-butenyl, decenyl and the like.

The term *alkynyl", alone or in

20 combination, means a straight-chain hydrocarbon
radical having one or more triple bonds and
- containing 2 to about 18 carbon atoms, preferably 2
- to about 12 carbon afoms, and more preferably, 2 to
about 8 carbon atoms. Examples of alkynyl radicals
25 include ethynyl, 2-propynyl, 3-propynyl, decynyl, 1-
butynyl, 2-butynyl, 3-butynyl, and the like.

The term "carbonyl" or "oxo", alone or in
combination, means a -C(=0) - group wherein the
remaining two bonds (valences) can be independently

30 substituted. The term carbonyl is also intended to
encompass a hydrated carbonyl group ~C(OH) 5-.

The term *thiocl" or "sulfhydryl®, alone or
in combination, means a -SH group. The term "thio"
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group; i.e., an ether group wherein the ether oxygen
is replaced by a sulfur atom.
The term "amino", alone or in combination,

means an amine or -NH2 group whereas the term mono-

substituted amino, alone or in combination, means a
substituted amine -N(H) (substituent) group wherein
one hydrogen atom is replaced with a substituent, and
disubstituted amine means a -N(substituent)s wherein
two hydrogen atoms of the amino group are replaced
with independently selected substituent groups.
Amines, amino groups and amides are
compounds that can be designated as primary (I°),
secondary (II°) or tertiary (III°) or unsubstituted,
mono-substituted or N,N-disubstituted depending on
the degree of substitution of the amino nitrogen.
Quaternary amine (ammonium) (IV°) means a nitrogen

with four substituents [-N*(substituent),] that is
positively charged‘and accompanied by a counter ion,
whereas N-oxide means one substituent is oxygen and
the group is represented as [-N*(substituent),-0"];
i.e., the charges are interhally~compensatedm;

The term "cyano', along or in combination,
means a -C-tiiple bond-N (-C=N, nitrile) group. The
term "azido", alone or in combination, means a -N-
triple bond-N (-N=N) group. The term "hydroxyl",
alone or in combination, means a -OH group. The term
"nitro", alone or in combination, means a -NO3 group.
The term "azo", alone or in combination, means a -
N=N5 group wherein the bonds at the terminal

positions can be independently substituted.
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15 The term "sulfone", alone or in
combination, means a ~80,- group wherein the depicted

remaining two bonds (valences) can be independently

substituted. The term "sulfenamide", alone or in

combination, means & -SON= group wherein the
remaining three depicted bonds (valences) can be
1ndependently substituted. The term *"sulfide*,

Oor in comblnatlon means a -S-

20

alone
group wherein the

¢ Yemaining two bonds (valences) can be 1ndependently
substituted.

25 The term "alkoxy", alone or in combination,

means an alkyl ether radical or redicals with one,

two or three oxXygen atoms wherein the term alkyl is

as defined above. Examples of suitable alkyl ether

radlcals include methoxy,
30 1sopropoxy,

ethoxy, n-propoxy,

n-butoxy, iso- -butoxy, sec-butoxy, tert-

butoxy, methoxyethoxypropyl (CH30CH2CH20CH2CH2CH2 ),

1,1-dimethoxyethane. 1,2-dimethoxyethane and the
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@0% & ()-Y “above that is substituted by a cycloalkyl radical

containing 3 to about 8, preferably 3 to about ¢,
carbon atoms. Examples of such cycloalkyl radicals

10 include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and the like.

A heterocyclic (heterocyclo) group or the
like alone or in combination is a saturated,
unsaturated or partially unsaturated (non-aromatic)

15 monocyclic, bicyclic or tricyclic heterocycle that
contains one or more hetero atoms, typically one to
three hetero atoms selected from nitrogen, oxygen and
sulfur. A heterocyclic group can contain 4 to about
14 atoms in the one to three rings that also contain

20 at least one nitrogen, oxygen‘or sulfur atom in
addition to the carbon atoms. Preferably, a single
ring is present and that ring contains 5 to 7 atoms
and one hetero atom. Sulfur atomé, independéntly,
may optionally be oxidized to, for example, -SO- or -

25 SO;-groups. Such a moiety can be optionally

substituted on one or more ring carbon atoms by
halogen, alkyl, alkoxy, oxo, and the like or as
stated herein, and/or on a secondary nitrogen atom
(i.e., -NH-) of the ring by alkyl, aralkoxycarbonyl,
30 alkanoyl, aryl or arylalkyl or other groups listed
herein or on a tertiary nitrogen atom (i.e., =N-) by
oxido and that is attached via a carbon atom. The

tertiary:ni;rogen atom with three substituents can



310% & ()-Y YhI "10% & ()- YZI0%W & ()- 10 & ()- W 10% & ()-h|[: VU410 Y
& 10% & ()-nY Q & 109%K& ()-nY Y & 110% & ()- Y$ 10%P& ()-' Y1 10%& ()- Y
1096 & ()- ! (-|[:vU410 Y, 510% & ()-TY Q510% ()-TY Y8g10% & (30 JUL 2003
Y410% & E11094 T&()-l & 10% " & ()-n-1]1bz|[:vU410 Yf10% & ()-. Y Y
of 10% ‘%&00/46?2% 10% & ()-. f10%[,& ()-. ,-0@N10% "I & RGL/YS00/03061

YO0, 510% & ()-T|[: VU410 Yf f,10% & () 3{05$f 109% & ()-Y YOs$f 109%& () -
-s$F10% & () - Ys$f109%&' () - flow"l&'(? |[:vU410 YA'10% & ()-Y

“"10%& ()-Y Y 110% & ()-, Y 610% & ()- Yy 9310% & ()- Yy /10% & () -

70 -410-, Y3 10% & ()-yY " " 100 R&: () ; % & () YP'" 10% &
Y ?g(l)/g& () -2¥8° 388 ﬁ&%«? %T%??E'S}EA%R )53NT9%/£/R?f?&£YI ngo " VB! 8
VLOWE NE () 08B MG ey YO GOSAA)a 300 dfoupd] £ M10- 1P
L9 " M () -1 Y miOYAR 1) - 195 mLooav %" & ()-]

Y", 109 " N&selybsslquwdgmyhmh@ emsoclo*grmp%l& ()-1 YS mLO%V " M& () -1

9P mML0% a- & -l Y m ML, Y, -1 A410-
Yl 7@0%&" M(&')()- r g’f%{/%‘%/%f’&'??ff 'nﬁ%%%(‘r‘i' %( n@gﬂg%sz)-l[v
nﬂO@&ﬁ"N@f()méaﬂénﬁ09&%6r(¢ h@mﬁ&tédAééfbocytlE&O&&&métiE rihgF10%&' ()-F Y

L610%Vvt " V& Y LI 4109 " -T YLl 4
LI 41090NN& (§g<?’i3ﬁfﬂ9<{’? m&ety Y fﬂé)%ﬂ? @Eﬁ’(‘? SWETOWWE“P}"@JW 1098

l\\(/%os%zvr R{/E&$I()1@W o%/&tfu}eeYJ: E%Q%Miawhé\)e all\}xkﬂagﬂagr{é & bmsF %M%ﬁgv 10% ()-

YY" " 109%vb N&rp)lgr[;v@410avcwhmﬂmwea::y1zyaaicaiot)/‘ Eﬁce&p(l)irz

Y L0V () STFEPTEST LG TTTh Tad Subhy i ha e oBOF gy hgapyL and'® ¥

YF 1090 1bE (daphthy10%kaitéls)-e, | [: vU410 Y Y Of 109W& ()-eY
Yf 109 "M& () -e ! Kf 10%& ()-e _Of 109 " i) e ?f109B3& ()-e
Yf 1098 " M&' () - e, / E[ d{ | F1¢ ?LBmY"b}?EYllb%BP pneyoy, mo‘mﬂ‘gw&a(:}mvo 34109%V

M/ Y1 s p U410 Y
M O 5 QU Sl a2 300 Ao adille HERI cLgnErgld vt

YKOI 4f 109V "@&xreFtlyYbyf aomm(lyomp[touﬁm@tMe:rPary@mm& () Y Y'" 109

1 S BB B AT o o AT bl A OB )PS0
ME () - Y@ 10WH!5N8h§/)1-) 42CpRehytivapthl eyl 109M pMBN{) i nERA " &nd) -
10% " & () - 1 -phenyl -anthracenyl radicals.

The term "heteroaryl" alone or in
combination means a 5- or 6-membered aromatic ring-
containing moiety or a fused ring system (radical)
20 containing two or three rings that have carbon atoms

and also one or more heterocatoms in the ring(s) such
~a8 sulfur, oxygen and nitrogen. Sulfur atoms,
1ndependent1y, may optionally be ox1dlzed to, for
example, -SO- or -SO,-groups. Nitrogen atoms, |
25 independently, may be optionally oxidzed to, for
example, N-oxide groups or quaternized. Examples of
such heterocyclic or heteroaryl groups are
pyrrolidinyl, piperidyl, piperazinyl, morpholinyl,
thiamorpholinyl, pyrrolyl, imidazolyl (e.g.,
30 imidazol-4-yl, l-benzyloxycarbonylimidazol-4-yl, and
the like), pyrazolyl, pyridyl, pyridyl-N-oxide,
pyrazinyl, pyrimidinyl, furyl, tetrahydrofuryl,
thienyl, thienyl-S-oxide, triazolyl, oxazolyl,
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quinoxalinyl, B- carbolinyl, 2- benzofurancarbonyl,
10 benzothiophenyl, 1-, 2-, 4- or 5-benzimidazolyl, and
the like radicals.
The term " heterocyclocarbonyl ", alone or
in combination, means a heterocyclogroup attached to
a - (C=0)- group.
15 The téim v heterocyclooxycarbony ", alone
or in combination, means a heterocyclogroup attached
to a -0(C=0)- group.
The term * heterocycloalkoxycarbony ",
alone or in combination, means a heterocyclogroup
20 attached to a -alkylO(C=0)- group.
The term " heterocycloalkyl", alone or in
combination, wmeans a heterocyclogroupfattached to an
alkyl group. ' .
. The term “aralkyl" alone or in
25 combination, means an alkyl radical as defined above
in which one hydrogen atom is replaced by an aryl
radical as defined above, éuch as benzyl, 2-
phenylethyl and the like.
The term "aralkoxycarbonyl", alone or in
30 combination, means a radical of the formula aralkyl-
0-C(0)- in which the term varalkyl" has the
significance given above. An example of an

aralkoxycarbonyl radical is benzyloxycarbonyl.
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pyrlmldlnoxy, respectively.

10 The terms "alkanoyl" or "alkylcarbonyl",
alone or in combination, means an acyl radical
derived from an alkanecarboxylic acid, examples of
which include formyl, acetyl, propionyl, butyryl,
valeryl, 4-methylvaleryl, and the like.

15 The term "cycloalkylcarbonyl" means an acyl
group derived from a monocyclic or bridged
cycloalkanecarboxylic acid such as
cyclopropanecarbonyl, cyclohexanecarbonyl,
adamantanecarbonyl, and the like, or from a benz-

20 fused monocyclic éycloalkanecarboxylic acid that is
optional}y substituted by, for example,
alkanoylamino, such as 1,2,3,4-:etrahydro-2—
naphthoyl, 2-acetamido-1,2,3,4-£etrahydro—2—
naphthoyl.

25 The terms "aralkanoyl" or "“aralkylcarbonyl®
mean an acyl radical derived from an aryl-substituted
alkanecarboxylic acid such as phenylacetyl,'
3-phenylpropionyl (hydrocinnamoyl), 4-phenylbutyryl,
(2-naphthyl) acetyl, 4-chlorohydrocinnamoyl,

30 4-aminohydrocinnamoyl, 4-methoxyhydrocinnamoyl and
the like.

The terms "aroyl" or "arylcarbonyl" means

an acyl radical derived from an aromatic carboxylic
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acid. Examples of such radicals include aromatic
carboxylic acids, an optionally substituted benzoic
or naphthoic acid such as benzoyl, 4-chlorobenzoyl,
4 -carboxybenzoyl, 4- (benzyloxycarbonyl)benzoyl,
5 1-naphthoyl, 2-naphthoyl, 6-carboxy-2 naphthoyl,
6- (benzyloxycarbonyl) -2-naphthoyl, 3-benzyloxy-
2-naphthoyl, 3-hydroxy-2-naphthoyl,
3- (benzyloxyformamido) -2-naphthoyl, and the like.
The term "cycloalkylalkoxycarbonyl" means
10 an acyl group of the formula cycloalkylalkyl-0-CO-
wherein cycloalkylalkyl has the significance given
above. The term "aryloxyalkanoyl" means an acyl
radical of the formula aryl-O-alkanoyl wherein aryl
and alkanoyl have the significance given above. The
15 term "heterocyclooxycarbonyl”" means an acyl group
having the formula heterocyclo-O-CO- wherein
heterocyclo is as defined above.
The term "heterocycloalkanoyl®" is an acyl
radical of the formula heterocyclo-substituted alkane
20 carboxylic acid wherein heterocyclo has the
significance given above. The term
"heterocycloalkoxycarbonyl" means an acyl radical of
the formula heterocyclo-substituﬁed alkane-0-CO-
wherein heterocyclo has the significance given above.
25 The term "heteroaryloxycarbonyl" means an acyl
radical represented by the formula heteroaryl-0-CO-
wherein heteroaryl has the significance given above.
The term "aminocarbonyl" (carboxamide)
alone or in combination, means an amino-substituted
30 carbonyl (carbamoyl) group derived from an amine
reacted wi;h a carboxylic acid wherein the amino

(amido nitrogen) group is unsubstituted (-NHjy) or a

substituted primary or secondary amino group
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containing one or two substituents selected from the
group consisting of hydrogen, alkyl, aryl, aralkyl,
cycloalkyl, cycloalkylalkyl radicals and the like, as
recited. A hydroxamate is a N-hydroxycarboxamide.
5 The term "aminoalkanoyl" means an acyl
group derived from an amino-substituted
alkanecarboxylic acid wherein the amino group can be
a primary or secondary amino group containing
substituents independently selected from hydrogen,
10 alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl
radicals and the like.
The term "halogen" means fluoride,
chloride, bromide or iodide. The term "haloalkyl"
means an alkyl radical having the significance as
15 défined above wherein one or more hydrogens are
replaced with a halogen. Examples of such haloalkyl
radicals include chloromethyl, 1-bromoethyl,
fluoromethyl, difluoromethyl, trifluoromethyl,
1,1,1-trifluoroethyl and the 1like.
20 : The term “perfluoroalkyl' means an alkyl
group wherein each hydrogen has been replaced by a
» fluorine atom. Examples of such perfluoroalkyl
. groups, in addition to trifluordmethyl above, are
perfluorobutyl, perfluoroisopropyl, perfluorododecyl
25 and perfluorodecyl.
The term "perfluoroalkoxy" alone or in
combination, means a perfluoroalkyl ether radical
wherein the term perfluoroalkyl is as defined above.

Examples of such perfluoroalkoxy groups, in addition

30 to trifluoromethoxy (F3C-0-), are perfluorobutoxy,

perfluoroisopropoxy, perfluorododecoxy and

perfluorodecoxy.
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The term "perfluorcalkylthio" alone or in
combination, means a perfluoroalkyl thioether radical
wherein the term perfluorocalkyl is as defined above.
Examples of such perfluoroalkylthio groups, in

5 addition to trifluoromethylthio (F3C-8-), are

perfluorobutylthio, perfluoroisopropylthio,
perfluorododecylthio and perfluorodecylthio.

The term "aromatic ring" in combinations
such as substituted-aromatic ring sulfone or

10 substituted-aromatic ring sulfoxide means aryl or
heteroaryl as defined before.

Compounds contemplated herein can possess
One or more asymmetric carbon atoms and are thus
capable of existing in the form of optical isomers,

15 enantiomers, diastereoisomers, as well as in the form
of racemic or nonracemic mixtures. A compound can
also exist in other isomeric forms such as ortho,
meta and para isomers, cis and trans isomers, syn and
anti isomers, E and Z isomers, tautomeric isomers,

20 alpha and beta isomers, axial and equatorial isomers
and isomers due. to hindered rotation. An isomer can
exist in equilibrium with .another isomer in a-mammal
Or a test system. Such isomeric équiliberia*éan also
Occur during synthesis, storage, formulation, as

25 formulated pharmaceuticals, as liquids, solutions,
solids, polymorphs and the like. Such a compound can
also exist as an isomeric equilibrium system with a
solvent_or water, for example, as a hydrated ketone
oxr aldehyde, hemiketal, hemiacetal, ketal, acetal or

30 other class or type of solvate as is well known in

the art. All isomers are included as compounds of
this invention.
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application to the preparation of the compounds of
this invention. Occasionally, the reactions may not

5 be applicable as described to each compound included
within the disclosed scope. The compounds for which
this occurs will be readily recognized by those
skilled in the art. 1In all such cases, either the
reactions can be successfully performed by

10 conventional modifications known to those skilled in
the art, e.g., by appropriate protection of
interfering groups, by changing to alternative
conventional reagents, by routine modification of
reaction conditions, and the like, or other reactions
15 disclosed herein or otherwise conventional, are
applicable to the preparation of the corresponding
compounds that are contemplated.
"M" utilized in the reaction schemes that
follow represents a 1eaving.gtoup such as halogen,
20 phosphate ester or sulfate ester.
o It is understood that the definition of the
5 compounds of the various formulas herein that contain
~+, asymmetric carbons, encompass all possible
stereoisomers and mixtures thereof that posses the
25 activity discussed herein. In particular, it
encompasses racemic modifications and any optical
isomers which possesses the indicated activity.
Optical isomers can be obtained in pure form by
standard separation techniques.
30

Ireatment Procesgs

A process for treating a host mammal having

a condition associated with pathological matrix
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hereinbefore in an MMP enzyme-inhibiting effective
amount to a mammalian host having such a condition.
The use of administration repeated a plurality of
times is particularly contemplated.

A contemplated compound is used for
treatlng a host mammal such as a mouse, rat, rabbit,
dog, horse primate such as a monkey, chlmpanzee or
human that has a condition associated with
pathological matrix metalloprotease activity.

Also contemplated is the similar use of a
contemplated compound in the treatment of a disease
state that can be affected by the activity of
metalloproteeses such as TNF-a convertase or a member

of the adamalysin family of enzymes such as ADAM 10.

.Exemplary of such disease states are the acute phase

responses of shock and sepsis, coagulation responses,
hemorrhage and cardiovascular effects, fever and
inflammation, anorexia and cachexia.

In treating a disease condition associated
with pathological matrix metalloproteinase . activity,
@ contemplated MMP inhibitor combound-can be used,
where appropriate, in the form of a pharmaceutically
acceptable amine salt derived from an inorganic or
organic acid. Exemplary acid salts include but are
not limited to the following: acetate, adipate,
alginate, citrate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, camphorate,
camphorsul fonate, digluconate, cyclopentane-
propionate, dodecylsulfate, ethanesulfonate, formate.
glutamate, glucoheptanoate, gluconate, glucurantae,

glycerophosphate, hemisulfate, heptanoate, hexanoate,
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2-hydroxyethanesulfonate, isocitrate, lactate,
malate, maleate, methanesul fonate, nicotinate, 2-
naphthalenesulfonate, oxalate, oxalacetate, palmoate,
pectinate, persulfate, 3-phenylpropionate, phosphate,
monohydrogen phosphate, dihydrogen phosphate,
picrate, pivalate, propionate, pyruvate, succinate,
tartrate, thiocyanate, tosylate, mesylate and
undecanoate.

Also, a basic nitrogen—containing group can

be quaternized with such agents as lower alkyl (Cq-
Cg) halides, such as methyl, ethyl, propyl, and butyl

chloride, bromides, and iodides; dialkyl sulfates

- like dimethyl, diethyl, dibuytl, and diamyl sulfates,

long chain (Cg-Cop) halides such as decyl, lauryl,

myristyl and dodecyl chlorides, bromides and iodides,
aralkyl halides like benzyl and phenethyl bromides,
and others to provide enhanced water-solubility.
Water or oil-soluble or dispersible products are
thereby obtained as desired. The salts are formed by
combining the basic compounds with the desired acid.

Other compounds useful in this invention that

“are acids can also form pharmaéeutically acceptable

salts. Pharmaceutically acceptable cations include
metallic ions and organic ions. More preferred
metallic ions include, but are not limited to
appropriate alkali metal (Group Ia) salts, alkaline
earth metal (Group I1Ia) salts and other physiological
acceptable metal ions. Exemplary ions include
aluminum, calcium, lithium, magnesium, potassium,
sodium and zinc in their usual valences. Preferred

organic ions include brotonated tertiary amines and
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trimethylamine, diethylamine, N,N'-dibenzyl -
ethylenediamine, chloroprocaine, choline,
diethanolamine, ethylenediamine, meglumine (N-
5 methylglucamine) and procaine.

The term "pharmaceutically acceptable" ig
used adjectivally herein to mean that the modified
noun is appropriate for use in a pharmaceutical
product.

10 In some cases, the salts can also be used
as an aid in the isolation, purification or
resolution of the compounds of this invention.

Total daily dose administered to a host
mammal in single or divided doses of an MMP enzyme-

15 inhibiting effective amount can be in amounts, for
example, of about 0.001 to about 100 mg/kg body
weight daily, preferably about 0.001 to about 30
mg/kg body weight daily and more usually about 0.01
to about 10 mg. Dosage unit compositions can contain

20 such amounts or submultiples thereof to make up the
daily dose.

A suitable dose can be administered, in
multiple sub-doses per day. -MulEiple doses per day
can also increase the total daily dose, should such

25 dosing be desired by the person prescribing the drug.
Such composition can be administered 1 to 6 times a
day, more usually 1 to 4 times a day.

The dosage regimen for treating a disease
condition with a compound and/or composition of this

30 invention is selected in accordance with a variety of
factors, including the type, age, weight, sex, diet
and medical condition of the patiént,_the severity of

the disease, the route of administration,
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spray, rectally, or topically in dosage unit
formulations containing conventional nontoxic
15 pharmaceutically acceptable carriers, adjuvants, and
vehicles as desired. Topical administration can also
involve the use of transdermal administration such as
transdermal patches or iontophoresis devices. The
term parenteral as used herein includes subcutaneous
20 injections, intravenous, intramuscular, intrasternal
injection, or infusion techniques. Formulation of
drugs is discussed in, for example, Hoover, John E.

-~ . Bemington's Pharmaceutical Sciences, Mack Publlshlng

Co., Easton, Pennsylvanla, 1975 and Liberman, H.A.

25 and Lachman, L., Eds., Pharmaceutical Dosage Forms,

Marcel Decker, New York, N.Y., 1980.
Injectable preparations, for example,
sterile injectable agueous or oleaginous suspensions
.can be formulated according to the known art using
30 suitable dispersing or wetting agents and suspending
agents. The sterile injectable preparation can also
be a sterile injectable solution or. suspension in a

nontoxic parenterally acceptable diluent or solvent,
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25 granules. In such solid dosage forms, the compounds
of this invention are ordinarily combined with one or
more adjuvants appropriate to the indicated route of
administration. If administered per os, the
compounds can be admixed with lactose, sucrose,
30 starch powder, cellulose esters of alkanoic acids,
cellulose alkyl esters, talc, stearic acid, magnesium
stearate, magnesium oxide, sodium and calcium salts

of phosphoric and sulfuric acids, gelatin, acacia
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) capsules, tablets, and pills, the dosage forms can
also comprise buffering agents such as sodium
citrate, magnesium or calcium carbonate or
10 bicarbonate. Tablets and pPills can additionally be
prepared with enteric coatings.
For therapeutic purposes, formulations for
parenteral administration can be in the form of
agueous or non-agueous isotonic sterile injection
15 solutions or suspensions. These solutions and.
suspensions can be prepared from sterile powders or
granules having one or more of the carriers or
diluents mentioned for use in the formulations for
oral administration. The compounds can be dissolved
20 in water, polyethylene glycol, propylene glycol,
ethanol, corn 0il, cottonseed oil, peanut 0il, sesame
6il, benzyl alcohol, sodium chloride, and/or various
buffers. Other adjuvants and modes of administration
are well and widely known in the pharmaceutical art.
25 Liquid dosage forms for oral administration
can include Pharmaceutically acceptable emulsions,
solutiqns, suspensions, syrups, and elixirs
containing inert diluents commonly used in the art,
such as water. Such compositions can also comprise
30

adjuvants, such as wetting agents, emulsifying and
suspending agents, and sweetening, flavoring, and

perfuming agents.
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Withoﬁt further elaboration, it is believed
that one skilled in the art can, using the preceding

10 description, utilize the present invention to its
fullest extent. The following preferred specific
embodiments are, therefore, to be construed as merely
illustrative, and not limiting of the remainder of
the disclosure in any way whatsoever.

15 Abbreviations are often used for reagents
and solvents in the specific examples that follow.

Those abbreviations and their meanings are as

follows:

BOC = t-butoxycarbonyl

20 _ DEAD = diethyl azodicarboxylate
DMF = dimethylformamide
DMPU = 1,3-dimethyl-3,4,5,6-tetrahydro-

2 (1H) -pyrimidinone

EtOAc = ethyl acetate |

25 EDC = l-ethyl-3-[3-(dimethylamino)-

' propyl]l carbodiimide hydrochloride

Et.0 = diethyl ether
HOBT = 1l-hydroxybenzotriazole
MeOH = methanol

30 ' MeCl, = methylene chloride

MsCl = methanesulfonyl chloride
NMM
THF

N-methyl morpholine

tetrahydrofruan
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TsCl = toluenesulfonyl chloride

THP-0-hydroxylamine = O-tetrahydropyran-
hydroxylamine and O-tetrahydrd-zH-
pyran-2-yl-hydroxylamine

Example 1: Preparation of

O O\’/

Part A: To a slurry of 4-hydroxypiperadine
(46.3 g, 458 mmol) in tetrahydrofuran (400 mL) was
added triethylamine (67 mL, 481 mmol), followed by
slow addition of a solution of di-tert-butyl-
dicarbonate (100 g, 458 mmol) in tetrahyrdofuran (200
mL) . The temperature was monitored and maintained
below 32°C. The mixture was stirred for 4 hours
before working up. Work up comprised stripping the
tetrahydrofuran by rotary evaporation and taking the
residue up in ethyl acetate (300 mL). The organic
was then washed with 5% KHSO, (3x-150 mL), saturated
NaHCO; (3x- 150 mL), and brine (2x-150 mL). The

organic portion was then dried over anhydrous MgSOQy,,
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filtered, and concentrated to afford a crude yellow

0il. The oil was crystallized from hexanes providing

the N-BOC-4-hydroxypiperidine product as a tan solid

(86 g, 93% yield). 'H NMR showed the desired

compound.

(o] (0]
/“-—N OH Br Part B N
HC o + o
X HasC

2 HoC O

Part B: To a slurry of NaH (60% oil dispersion,

2.4 g, 60 mmol) in N,N-dimethylformamide (DMF; 70 mL)

S

cooled to zero degrees C under N, was slowly added a

solution of the N-BOC-4-hydroxypiperidine product
from Part A (10 g, 50 mmol) in DMF (20 mL). The
temperature was monitored and maintained at < 5°C.

The mixture was stirred 15 minutes before slowly

adding a solution of benzyl bromide (9 mL, 60 mmol)

in DMF (10 mL), keeping temperature at < 10°C. The

reaction was allowed to come to room temperature and

was stirred 12 hours. To quench, the reaction was

cooled to zero degrees C and H,O (50 mL) was added.

Work up comprised stripping the solvents by rotary

evaporation and dissolving the residue in ethyl

acetate (150 mL) and HO (100 mL). The layers were

separated and the aqueous was extracted via ethyl

acetate (2x- 150 mL). The organic portions were

washed with saturated NaHCO; (2x-100 mL), H,O0 (1x-150

mL), and brine (lx- 150 mL), then dried over Na,;S0,

filtered, and concentrated to afford a crude oil

g, 100%% crude yield). 'H NMR showed the desired

(18

Uﬁ3>! k

| H,



1 10% "°
1 10% " \ ¢
& ()-.110% " & ()-#3> kdH, 110% " 110%" & ()- 110% " & ()-

| 10% "

| 10% "~
| 10% "~
| 10% "~
| 10% "~
| 10% "~
| 10% "~
| 10% "~

| 110% " & ()- 110%" & ()- 110%" & ()- 110% " & () %ns & () -
& ()- dD,(I)lo%"‘ |1o%f')"&'().- 110% " & ()- |10% " 3@%@?“‘”

& 1109 " & ()- 110% " & ()-cGF 1 10% " & ()

& E‘%j?gg@?nt 110% " & ()- 110% " & ()- 1109% " & ()- 'CI/US00/03061

& ()-1"#$&CCH 110% " & ( 110% " &306- 1 10% " & ()-#3>1 k

& ()- 110%™ & ()- 110% " & ()-& ), -::dHr 110% " & ( 110% " & ()-
& ()-#3>1 k 110%" & ()- 110%" & ()- 110% " & ()-; ABCDGRCCH

& (1 10%dmpfound d1éHe "wik K ) thé Uhzy & KdoBat Kchi@¥g & () -

& ()-RSTUVWZI L+
material.

@r v© oY e

H3C H~CI

e CHa
Part C: To a solution of the crude product of
Part B in 1,4-dioxane (10 mL) was added 4N HCl in
dioxane (50 mL, 200 mmol). The mixture stirred at
room temperature until starting material was gone by
10 LC (~1 h). The solvents were then stripped and the
residue was slurried in diethyl ether and filtered.
The solid was washed with diethyl ether (2x-50 mL)
and dried in vacuo to afford a white solid (11.5 g,

100% yield). 'H NMR showed the desired compound as the
15 HCl salt.

Part D: The HCl1l salt of Part C (10g, 44 mmol)
20 and triethylamine (15.3 mL, 110 mmol) were slurried
in CHxCl, (170 mL) and cooled to zero degrees C. A
solution of methane sulfonyl chloride (5.1 mL, 66
mmol) in CHCl, ( 50 mL) was slowly added, maintaining
the temperature below 10°C with an ice bath. After
25 the addition, the ice bath was removed and the

reaction stirred for 1 hour as it came to room



110% " & ( 110% " & ()- 110% " & ()- 110% " & ()- 110% " & ()-#3>!
110% " & ()-Z[\ur=+ 110% " " @10%# & ()-& L @ 10%& ()- & J%L%@#&'()
E}ﬁ()}/g%(&')() Llslooofo/; &'(§) #3>1 K|[:+ 110% LO410%& ()-, L410%D! & () -
' - & L 7109%& ' F410%t& + 110% E" 10%4&

L, 910%:8WO #6321 610048 ()- L 2108/;6&' ()- L |.100/§¢3&' '(§ L+?L°5%§?°("?°‘)‘13(Bf[ +
110% LI " T"109% & ()- L' $! 10%& ()- LY"1084%- ()- Y'1098"8& ()- @"10% & ()-
Y"'10% & () - B] pw obU4 | L% 109%R#& () - 10#10#10# b"s9z10%t&' ()- LI "T"10% & ()-
vI"T"10% & ()- LI"T"10% & ()-|[:bU4 | L }310%#& ()- 310% & ()-

LI 0109R#& () - o o e
AL L A, PO A Sl e O
1092#& () - #39 AORHRE ] ) -t HOWbAS et WERIRAHR | cncwm#&i(xe)a hesaduewR#8, (

109R#&' ()- 109R#& 10%#&' 109R#8& 109R#&' ( o "r1 d@ 4
109%+39 109R#& Y38 é?e‘ﬂ lrﬁ%%l @cet (1%%#@0(% %ﬁ% 804 "d@

109R#& () - 10%%#)&. ()Onclg /géaiﬁgéz(gtedlp(@#ég‘ cgl)garilzgz/%égyé} was washed

5 with 5% 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 diethylether and hexanes,
affording an off-white solid (12.3 g, 95% yield), SC

10 79767. 'H NMR showed the desired compound. HPLC
showed 100% at t.,= 12.1 minutes.

(o} CH30 “S"O
(j 0 _K/ ‘N(/\L
N + CH:,O)LCI o]

O;Y Part E
CHa

Part E: Oven-dried glassware was charged with

15 the product of Part D (5.0 g, 16.9 mmol) and
tetrahydrofuran (34 mL) and the composition was
cooled to -75°C. Lithium bis(trimethylsilyl)amide
(1.0 M in tetrahydrofuran, 34 mL, 34 mmol) was slowly
added, keeping temperature < -60°C. Reaction was

20 stirred for 30 minutes after the addition, and was
then charged with a solution of methyl chloroformate
(1.3 mmol, 16.9 mmol) in tetrahydrofuran (17 mL),
again keeping the temperature < -60°C. After stirring
for 1 hour at -75°C, the reaction was quenched with

25 saturated NH,Cl, keeping temperature < -20°C. The
aqueous portion froze into a solid chunk of ice.
After warming to 5°C, the mixture was extracted with

ethyl acetate (3x- 200 mL). The resulting organic
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and brine (1x-100mL), then dried over Na,S0, and
concentrated to afford the depicted product as a tan
oil (5.0 g, 91% crude yield). *H NMR showed the

5 desired compound with some starting material present.

HPLC showed 90% at t,= 13.9 minutes, 10% at 12.1

minutes.
o)
w0 N2
- CH30 s? "
J\/ D\o . Br\/\ Part F CHao“Eéj
ﬁaf
10 Part F: To a solution of the product of Part E

(4.5 g, 13.7 mmol) and dibromodiethylether (1.9 mL,
15.1 mmol) in DMF (28 mL) was added 18-Crown-6 (500
mg, cat.) followed by potassium carbonate (3.8 g,
27.4 mmol). The mixture was heated at 60°C for 4

15 hours after which more potassium carbonate (1.9 g,
13.7 mmol) was added, and the reaction continued at
60°C for 14 hours. Liquid chromatography showed <10%
starting material remained. The reaction was worked

up by pouring into stirring 10% HClaq (200 mL}). A

20 gummy solid resulted that was extracted with ethyl
acetate (3x- 300 mL). The resulting organic portions
were washed with brine (2x- 200 mL), dried over
Na;SO,, and concentrated to afford a dark brown oil.
The product was crystallized fromvdiethylether and

25  hexanes. The product was dried to afford the pyran
methyl ester as an orange solid (3.7 g, 69% yield). 'H
NMR showed the desired compound. HPLC showed 96% at
£y=25.2 minutes.
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Part G: To a solution of the product of Part F

(3.5 g, 8.8 mmol) in tetrahydrofuran (20 mL) was

5 added potassium trimethylsilonate (2.7 g, 21.1 mmol).
The reaction stirred overnight (about eighteen hours)
at room temperature. Liquid chromatography showed
that < 3% starting material remained. Work up
comprised stripping the tetrahydrofuran and taking

10 the residue up in H;O (100 mL). The solution was
washed with diethylether (50 mL). The agueous
portion was then cooled to zero degrees C and 10%
HClzgq was slowly added until about pH 3. The acidic
mixture was éhen extracted with ethyl acetate (3x-150

15 mL). The organic portions were washed with brine
(1x- 100 mL), dried over Na,S0,, and concentrated to
afford a wet solid. The solid was dried in vacuo
with phosphorous pentoxide yielding an orange solid
(2.4 g, 72% yield). 'H NMR showed the desired

20 carboxylic acid compound. HPLC showed 97%. at ty=21.3

minutes.
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25 Part H: To a solution of the Part G acid
product (2.4 g, 6.2 mmol) in dimethylacetamide (10
mL) was added N-methylmorpholine (2.0 mL, 18.6 mmol)
followed by N-hydroxybenzotriazole hydrate (1.0 g,
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The mixture stirred overnight (about elghteen hours)
and was then stripped of solvent. The residue was
dissolved in ethyl acetate (250 mL) and washed with
5% NaHSO, (1x- 150 mL), saturated potassium carbonate
(1x-150 mL), (1x-150 mL) .
portions were then dried over Na,S0, and concentrated
(3.2g, 100+% crude yield). 'H

NMR showed the desired compound.

and brine The organic

to afford a viscous oil

HPLC showed 95% at
£r=23.5 minutes.
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Part I:

C}—L@pam o, J@Q\_@

The crude oil product of Part H (3.0 g,
6.2 mmol) was dissolved in acetonitrile (10 mL) and

stirred with 10% HClag (15 mL) for 2 hours at which

time liquid chromatography showed no more starting
The acetonitrile was removed using
an N, stream, affording a solid that was collected,
washed with H,0 (1x-20 mL), and dried in vacuo to
afford the product as a tan solid (1.6 g, 64% yield).
'H NMR showed the desired compound. HPLC showed 99%
at t,=18.8 minutes.

399 (M*Hcalc = 399) .

Mass spectroscopy showed M™; e =

Example 2: Preparation of tetrahydro-N-hydroxy-

4-[[4-[4—(trifluoromethyl)phenoxy]-1-
piperidinyl]sulfonyl]-2H-pyran—4-
carboxamide
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4-[(4-(trifluoromethyl)phenoxy] ~-1-

idinecarboxvlat

To a solution of the BOC piperidine from Part A (6.03
20 g,30 mmol) in dimethylformamide (60 mL) was added

cesium carbonate (9.77 g, 30 mmol) and 4-
fluorobenzotrifluoride (3.8 mL, 30 mmol). The slurry
was stirred at ninety degrees Celsius. After
nineteen hours, cesium carbonate (3.26g, 10 mmol) and
25 “4-fluorobenzotrifluoride (0.95ml mL, 10 mmol) were
added and the reaction continued at ninety degrees
Celsius. After a total of forty six hours, the
reaction was concentrated in vacuo. The residue was
taken up in ethyl acetate, washed with water three

30 times, brine, dried over Na,S0,, filtered, and
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ELaf |2§: q@ilgeceda, lai’ld&b(b)lce}'ltrated in vacuo. The residue was

slurried in diethyl ether and vacuum filtration of

the resulting precipitate‘ provided the sulfonamide as
an off-white solid (5.25 g, 96%).
Part E: Preparation of methyl [[4-[4-
30 ' (trifluoromethyl)phenoxy] -1-
. i diny]lsulf 1]
In dry equipment under nitrogen, the sulfonamide

from Part D (4.2 g, 13 mmol) was dissclved in dry
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degrees. After thirty minutes at minus seventy-£five

10 degrees Celsius, the reaction was quenched with

saturated ammonium chloride solution (100 mL) and
extracted with ethyl acetate. The combined extracts
were washed with saturated ammonium chloride
solution, brine, dried over Na,SO,, filtered, and

15 concentrated in vacuo to give the methylene

sulfonamide as a yellow oil (4.95 g, 100%).

Part F: Preparation of Methyl tetrahydro-4-[[4-
[4- (trifluoromethyl)phenoxy]-1-
pPiperidinyl]sulfonyl] -2H-pyran-4-

20 | carboxylate

To a solution of the methylene sulfonamide from
Part E (6.15 g, 16 mmol) in dimethylformamide (32 mL)
was added potassium carbonate (7.8 g, 56.6 mmol),
bis- (2-bromoethyl)ether (2.1 mL, 16 mmol) and 18-

25 Crown-6 (500 mg). The slurry was stirred at sixty
degrees Celsius. After sixteen hours, potassium
carbonate (2.0 g, 14 mmol) and bis-(2-
bromoethyl)ether (0.2 mL, 1.6 mmol) were added and
the reaction stirred at sixty degrees Celsius . After

30 - a total of twenty two hours, the reaction was

concentrated in vacuo. The residue was taken up in
ethyl acetate, washed with water three times, brine,

dried over Na,SO,, filtered, and concentrated in
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potassium trimethylsilonate (0.38 g, 3.0 mmol) was
added at ambient temperature. After twenty four
hours water (100 mL) was added and the solution
concentrated in vacuo. The residue was taken up in
15 water and extracted with ethyl acetate to remove
unreacted starting material. The agueous solution
was treated with 6 N HCl until PH=1. The slurry was
extracted with ethyl acetate and the éombined
eéxtracts washed with water, dried over Na,;80,,
20 filtered, and concentrated in vacuo. The residue was
heated in diethyl ether, the solid filtered and dried
. to give the carboxylic acid as a white solid (635 mg,
.. 713%) .
Part H: Preparation of tetrahydro-N-
25 [(tetrahydro-ZH-pyran-z?yl)-oxy]-4—[[4—
[4-(trifluoromethyl)phenoxy]-1—

pioeridinvllsulfonvll-2H-Dvran—4~carboxamide

In dry equipment under nitrogen, the
30 carboxylic acid from Part G (3.0 g, 6.86 mmol) was
dissolved in dry dimethylformamide (17 mL) and the
remaining reagents were added to the solution in the

following order: N-hydroxybenzotriazole hydrate (1.11
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To a solution of the THP hydroxamate from Part H

(1.55 g, 2.89 mmoi) in 1,4-dioxane (7 mL) was added 4

20 N HCl dioxane solution (7 mL) and methanol (7 mL).
After one hour at ambient temperature the reaction
was diluted with ethyl acetate and washed with water,
dried over Na,S0,, filtered, and concentrated in
vacuo. The product was recrystallized

25 (acetone/hexanes) to give the depicted compound as a
white solid (1.23 g, 95%). HRMS (ES+) M+ H*
calculated for C;gH;3N;0¢ S;F3; : 453.1307, found
453.1319. '

30 Example 3: Preparation of tetrahydro-N-hydroxy-4-
[{4-[[4-[(trifluoromethyl)thio]phenyl] -
thio) -1-piperidinyl)} sulfonyl] -2H-pyran-
4-carboxamide
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and 4-(methylsulfonyl)hydroxy—1—p1per1d1necarboxylic
acid, 1,l-dimethylethyl ester of Example 14, part B
(5 g, 25 mmol) in acetone (70 mL) at 25°C under N,
was slowly added 4-trifluromethyl thiophenol (10 g,
50 mmol). The mixture was stirred 48 hours. After
this time the acetone was removed by roto-evaporation
and taking the residue up in ethyl acetate (150 mL)
and H,0 (iOO mL) . The layers were separated and the -
agueous was extracted via ethyl acetate (2x- 150 mL).

The organics were washed with saturated K,CO; (2x-100

;ML) , H0 (1x-150 mL), and brine (1x- 150 mL), then

dried over Na,S0O,, filtered, and concentrated to

-afford the crude N-Boc piperidine as an oil. The oil

was purified on silica gel to give 6 g of a clear
oil. 'H NMR and mass spectrum were consistent with the
desired compound.

Part 2: Preparation of

CF;
HCl HN

S
To a solution of the product (6 g) of Part 1 in

l,4-dioxane (10 mL) was added 4 N HCl in dioxane (50
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10 Part 3: Preparation of
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The HCl salt of Part 2 (6 g, 30 mmol) and
triethylamine (Aldrich, 10 mL, 110 mmol) were
slurried in CH,Cl, (100 mL) and cooled to zero°C. A

15 solution of methane sulfonyl chloride (Aldrich, 4 g,
45 mmol).in CHCl, (20 mL) was slowly added,
maintaining the temperature below 10°C. After the
addition, the ice bath was removed and the reaction
stirred 1 hour as it warmed to ambient temperature.

20 After the disappearance of the starting material, the
solvent was removed and the residue was taken up in
ethyl acetate (100 mL) and H,O (30 mL). Once
separated, the organic layer was washed with 5% KHSO,
(3Xx-50 mL) and brine (1x- 50 mL). The organic layer

25 was then dried over Na,;S0,, filtered, and concentrated
to afford the piperidine as an oily solid that was
recrystallized from diethyl ether, affording an off-
white solid (3.5 g). 'H NMR and mass spectrum showed
the desired compound.

30 Part 4: Preparation of
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Lithium
5 bis(trimethylsilyl)amlde (Aldrich, 1.0 M in

tetrahydrofuran, 35 mL, 33 mmol) was slowly added,
keeping temperature lessthan ~60°C. The reaction was
stirred for 30 minutes after the addition and was
then charged with a solution of methylchloroformate
l0 (Aldrich, 1.3 mmol, 16.9 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 than -20°C. The aqueous portion freezes into a
15  solid chunk of ijice. After warming to 5°C, the mixture
was extraéted via ethyl acetate (3x- 200 mL) .
Organics were washed with saturated NH,Cl (2x-100 mL)
and brine (1x-100mL), then dried over Na,80, and
concentrated to afford the methylene piperidine as a
20 tan oil (5.0 g, 91% crude vield). 'H NMR and mass

Spectrum indicated desired compound.

Part 5: Preparation of

To a solution of compound from Part 4 (3 g, 11
25 mmol) and dibromo—diethylether (Lancaster, 1.8 mL,
15.1 mmol) in dimethyl formamide (28 mL) was added 18-
Crown-6 (Aldrich, so00 mg, cat.), followed by
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+7 10h, h
& ()-H |3|L|C|Z|||LL%y181lonate (Aldrich, 2 g, 18 mmol). The

15 reaction, stirred overnight (about 18 hours) at room
temperature. LC showed less than 3% starting
material remained. Work up comprised removing the
tetrahydrofuran and taking the residue up in H,O (100
mL) . The solution was washed with diethylefher (50

20 mL). The agueous was then cooled to zero°C and 10%
HClaq was slowly added until pH = 3. The acidic
mixture was then extracted with ethyl acetate (3x-150
mL) . The organics were washed with brine (1x- 100
mL), dried over Na,SO,, and concentrated to afford a

25 wet solid. The solid was dried in vacuo with
phosphorous pentoxide yielding the acid as an orange
solid (2.4 g, 72% yield). 'H NMR and mass spectrum
showed the desired compound.

Part 7: Preparation of
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i 0 (Aldr1Ch 1.0 g, 7.4 mmol), O- (tetrahydro-2H-pyran-2-

yl) hydroxylamine (1.1 g, 9.4 mmol), and, lastly, 1-
(3—dimethylaminopropyl)-3—ethylcarbodiimide
hydrochloride (Sigma, 1.8 g, 9.4 mmol). The mixture

10 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, (1x-
150 mL), saturated potassium carbonate (1x-150 mL),
and brine (1x-150 mL). The organic layer was dried

15 over Na,SQ, and concentrated to afford a viscous o0il.
'H NMR and MS showed the desired compound.

The viscous crude o0il (3.0 g, 6.2 mmol) was

dissolved in acetonitrile (10 mL) and stirred with
10% HCl,y (15 mL) for 2 hours, after which, liquid

20 chromatography (LC) showed no more starting material.
The acetonitrile was removed with N, stream over the
sﬁrface 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 tan solid (1.6 g,

25 64% yield). 'H NMR showed the desired compound. Mass

spectroscopy showed: CigHz3FiN,058; MY oung = 500 (M*carc
= 500).

Example 4: Preparation of
30
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10 mL). The temperature was monitored and maintained
below 32°C. The mixture was stirred for 4 hours
before working up. Work up consisted of removing the
tetrahydrofuran in vacuo and taking the residue up in
ethyl acetate (300 mL). The organic phase was then
15 washed with 5% KHSO, (3x-150 mL), saturated NaHCO;
(3x- 150 mL), and brine (2x—150'mL). The organic
phase was then dried over anhydrous MgSQO,, filtered,
and concentrated to afford a crude yellow oil. The
oil was crystallized from hexanes providing the N-
20 BOC-4-hydroxypiperidine product as a tan solid (86 g,
93% yield). 'H NMR showed the desired compound.
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9" @10%& d ) - meshe hAULS G- 9%@%%& &%é mixture was stirred 15

minutes before slowly adding a solution of benzyl

'F

bromide (9 mL, 60 mmol) in N,N-dimethylformamide (10
mL) , keeping temperature < 10°C. The reaction was
permitted to come to room temperature and was stirred

15 12 hours. To quench, the reaction was cooled to zero
degrees C and H,0 (50 mL) was added. Work up
consisted of removing the solvents in vacuo and
taking the residue up in ethyl acetate (150 mL) and
H;O (100 mL). The layers were separated and the

20 agueous layer was extracted with ethyl acetate (2x-
150 mL). The organic phase was washed with saturated
NaHCO; (2x-100 mL), H20 (1x-150 mL), and brine (1x-
150 mL)}, then dried over Na,80,, filtered, and
concentrated to afford a crude oil (18 g, 100%% crude

25 vyield). H NMR showed the desired compound along with

the benzyl bromide starting material.
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20 an ice bath. A solution of methanesulfonyl chloride
(5.1 mL, 66 mmol) in CH,Cl, ( 50 mL) was slowly added,

maintaining the temperature below 10°C. After the -

addition, the ice bath was removed and the reaction
stirred 1 h as it came to room temperature. After

25 the disappearance of the starting material, the
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solution of methyl chloroformate (1.3 mmol, 16.9

mmol) in tetrahydrofuran (17 mL) again keeping the
temperature < -60°C. After stirring for 1 hour at
-75°C, the reaction was quenched with saturated NH,C1,
keeping temperature < -20°. The aqueous portion

25 froze into a solid chunk of ice. After warmlng to

5°C, the mixture was extracted via ethyl acetate (3x-

200 mL). Organic layers were washed with saturated
NH,Cl (2x-100 mL) and brine (1x-100 mL), then dried

over Na,S0; and concentrated to afford the methyl
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) A gummy solid resulted that was extracted with
ethyl acetate (3x- 300 mL). Organic layers were
20 washed with brine (2x- 200 mL), dried over Na,S80,, and
concentrated to afford a dark brown oil. 0il was
crystallized from diethyl ether and hexanes. The
solid was dried to afford the pyran methyl ester as
an orange solid (3.7 g, 69% yield). *H NMR showed the

25 desired compound. HPLC showed 96% at t,=25.2 minutes.
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10 up in H;0 (100 mL). The solution was washed with
diethyl ether (50 mL). The agueous phase was then

cooled to zero degrees C and 10% Hclaq was slowly

added until pH value of about 3. The acidic mixture
was then extracted with ethyl acetate (3x-150 mL) .

15 The organic layers were washed with brine (1x- 100
mL), dried over Na,S0,, and concentrated to afford a
wet solid. The solid was dried in vacuo with

- phosphorous pentoxide vielding the carboxylic acid as
an orange solid (2.4 g, 72% yield). 'H NMR showed the

20 desired compound. HPLC showed 97% at tr=21.3 minutes.
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Part H: To a solution of the Part G carboxylic

25 acid product (2.4 g, 6.2 mmol) in dimethylacetamide
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Part I: The viscous oil product of Part H (3.0
g, 6.2 mmol) was dissolved in acetonitrile (10 mL)

20 and stirred with 10% HClgg (15 mL) for 2 hours. After

which time, LC showed no more starting material. The
acetonitrile was removed via N, stream affording a
solid that was collected, washed with H,0 (1x-20 mL),
and dried in vacuo to afford the depicted hydroxamate
25 as a tan solid (1.6 g, 64% yield). 'H NMR showed the
desired compound. HPLC showed 99% at t,=18.8 minutes.

Mass spectroscopy showed M™goung = 399 (MY 31c =

399).
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ting material, the solvent was removed under

20 reduced pressure. Water (100 mL) was added and 10%
aqueous hydrochloride acid and the. product filtered
to result in the methylsulonamide as an off-white
solid (3.5 g). "H NMR and mass spectroscopy showed the
desired compound.

25
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Oven-dried glassware was charged with the

compound from Part 1 (5.0 g, 15 mmol) and
5 tetrahydrofuran (30 mL,) and cooled to ~75°C. Lithium

bis(trimethylsilyl)amide (Aldrich, 1.0 M in
tetrahydrofuran, 50 mL, 33 mmol) was slowly added,
keeping temperature less than -60°C. Reaction stirred
for 30 minutes after the addition and was then

10 charged with a solution of methyl chloroformate
(Aldrich, 1.3 mmol, 16.9 mmol) in tetrahydrofuran (17
mL) again keeping the temperature at less -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 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 (2x-100 mL) and brine
(1x-100mL), then dried over Na,SO, and concentrated to

20 afford the methylene sulfonamide as an amber oil (6.0
g, 91% crude yield). 'H NMR and hass spectroscopy
indicated desired compound.

Part 3: Preparation of

i \\//0

/
/

OH

Br
25
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To a solution of compound from Part 2 (5 g, 13

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

5 carbonate (Aldrich, 3.8 g, 27.4 mmol). The mixture
was heated at 60°C for 16 hours. The product was
isolated by pouring into stirring 10% HClag (200 mL)
and extracted with ethyl acetate (3x- 300 mL).
Organics were washed with brine (2x- 200 mL) , dried

10 over Na,SO,, and concentrated to afford the ester as
an oil. The crystallized to result in 3 grams of a
tan solid. 'H NMR and mass spectroscopy showed the
desired compound.

Part 4: Preparation of

//O
\

To a solution from Part 3 g, 7 mmol) in

D%njo

tetrahydrofuran (20 mL) was added potassium
trimethylsilonate (Aldrich, 3 g, 23 mmol). The
reaction stirred overnight (about 18 hours) at room

20 temperature. Liquid chromatography (LC) showed less
than 3% starting material remained. Work up
comprised removing the tetrahydrofuran and taking the
residue up in H,O (100 mL). The solution was washed
with diethylether (50 mL). The agueous was then

25 cooled to 0°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 mL), dried over Na,S0O4, and concentrated

to afford a wet solid. The solid was dried in vacuo
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with phosphorous pentoxide vielding the acid as an
orange solid (3 g, 72% yield). H NMR and mass
spectroscopy showed the desired compound.
Part 5: Preparation of
o 0
WA
HO__ s
N N
H OH
0
5 Br

To a solution of the acid product in Part 4 (3.5
‘ g, 8 mmol) in dimethylacetamide (10 mL) was added N-
methylmorpholine (Aldrich, 2.0 mL, 18.6 mmol)
followed by N-hydroxybenzotriazole hydrate (Aldrich,
10 1.0 g, 12 mmol), O- (tetrahydro-2H-pyran-2-yl)
hydroxylamine (1.1 g, '12 mmol), and 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide
hydrochloride (Sigma, 2.3 g, 12 mmol). The mixture
was stirred overnight (about 18 hours) and was then
15 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) ,
and brine (1x-150 mL). The organic layer was then
dried over Na,SO, and concentrated to afford a viscous
20 o0il. *H NMR and mass spectroscopy showed the desired
compound.
The viscous crude oil (4.0 g, 6.2 mmol) was
dissolved in acetonitrile (10 mL) and stirred with
10% HClay (15 mL) for 2 hours, after which, LC showed
25 no more starting material. The acetonitrile was
removed with 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 tan solid (2 g). 'H NMR showed the
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desired compound. Mass spectroscopy showed:

C17H23FaN206SBr M™ioung = 463 (M*M..,. = 463).
Example 6: Preparation of ethyl 4-[(hydroxyamino) -
5 carbonyl]-4-[[4-[4-(trifluoromethyl)~
phenoxy]-l-piperidinyl]sulfonyl]—1-

idin e

?OzEt

N
O
HO” 3! CF,
(A
O 00

Part A: Preparation of 1,1-Dimethylethyl 4 -hydroxy-

10

l-piperidinecarboxvlate

In dry equipment under nitrogen, 4-
hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in
15  tetrahydrofuran (200 mL) and triéthylamine (29 mL,
0.21 mol). A solution of di-t-butyldicarbonate
(43.65 g, 0.2 mol) was added at such a rate that the
Lemperature remained below thirty degrees Celsius.
After stirring at ambient temperature for four hours,
20 the reaction was concentrated in vacuo. The residue
was taken up in ethyl acetate, washed with water, 5%
KHSO,, saturated NaHCO,, saturatéd sodium chloride
solution, dried over Na,SO,, filtered, and
concentrated in vacuo to give the BOC piperidine as a
25 white solid (37.7 g, 94%).
Part B: Preparation of 1,1-Dimethylethyl 4-[4-
(trifluoromethyl)phenoxy]-l-
. L d | ]
To a solution of the BOC piperidine from part A

30 (6.03 g,30 mmol) in dimethylformamide (60 mL) were
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added cesium carbonate (9.77 g, 30 mmol) and 4-
fluorobenzotrifluoride (3.8 mL, 30 mmol) . The slurry
was stirred at ninety degrees Celsius. After
nineteen hours cesium carbonate (3.26g, 10 mmol) and
4-fluorobenzotrifluoride (0.95ml mL, 10 mmol) were
added and the reaction continued at ninety degrees
Celsius. After a total of forty six hours, the
reaction was concentrated in vacuo. The residue was
taken up in ethyl acetate, washed with water three
times, saturated sodium chloride solution, dried over
Na»S04, filtered, and concentrated in vacuo.
Chromatoéraphy (on silica, ethyl acetate/hexanes)
provided the substituted BoOC piperidine as a white
solid (6.0 g, 58%).

Part C: Pteparation of 4-[4-(trifluoromethyl) -

phenoxyvlpiperidine

To a slurry of the substituted BOC piperidine
from part'B (5.95 g, 17.2 mmol) in 1,4-dioxane (10
mL) was added 4N HCl dioxane solution (17 mL). After
one hour at ambient temperature, the reaction was
concentrated in vacuo. The residue was slurried in
diethyl ether and vacuum filtration of the resulting
precipitate provided the hydrochloride salt as a
white solid (4.6 g, 100%).
Part D: Preparation of 1-(methylsulfonyl)-4- [4-

(trifluoromethvl)Dhenoxv]Dineridine

To a solution of the hydrochloride salt from
part C (4.6 g, 16.9 mmol) and triethylamine (5.9 mL,
42.4 mmol) in dichloromethane (45 mL) at zero degrees
Celsius was added a solution of methane sulfonyl
chloride (1.97 mL, 25.4 mmol) in dichloromethane (10
mL) . After one hour at ambient temperature, the

solvent was stripped in vacuo. The residue was taken
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10 In dry equipment under nitrogen, the sulfonamide
from part D (4.2 g, 13 mmol) was dissolved in dry
tetrahydrofuran (26 mL), chilled to minus seventy-
five degrees Celsius, and a 1 M solution of lithium
bis(trimethylsilyl)amide (26 mL) was added while
15 maintaining the temperature below minus sixty five
degrees.
After thirty minutes at minus seventy-£five
degrees Celsius, a solution of methyl chloroformate
(1.0mL, 13 mmol) in dry tetrahydrofuran (13 mL) was
20 added maintaining the temperature below minus sixty
degrees. After thirty minutes at minus seventy-£five
degrees Celsius, the reaction was quenched with
saturated ammonium chloride solution (100 mL) and
extracted with ethyl acetate. The combined extracts
25 were washed with saturated ammonium chloride
solution, saturated sodium chloride solution, dried
over Na,S0,, filtered, and concentrated in vacuo to
give the methylene sulfonamide as an vellow oil
(4.95 g, 100%).
30 Part F: Preparation of 1-Ethyl 4-methyl 4-[[4-[2-
(trifluoromethyl)phenoxy]-l-piperidinyl}-

sulfonvl]-1.4-Dioeridinecarboxvlate
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To a solution of the methylene sulfonamide from
part E (6.15 g, 16 mmol) in dimethylformamide (32 mL)
were added potassium carbonate (7.8 g, 56.6 mmol),
bis-(2-bromoethyl)amine ethyl carbamate [ 3.0 g,

5 10.75 mmol; prepared by method found in Synth.
Commun. ; 11;1;1981;p.17-24] and 18-Crown-6 (500 mg) .
The slurry was stirred at Sixty degrees Celsius.
After sixteen hours, potassium carbonate (2.0 g, 14
mmol) was added and the reaction stirred at sixty

10 degrees Celsius. After a total of twenty four hours,
the reaction was concentrated in vacuo. The residue
was taken up in ethyl acetate, washed with water
three times, saturated sodium chloride solution,
dried over Na,S0,, filtered, and concentrated in

15 vacuo. Chromatography (on silica, ethyl acetate/
hexanes) provided the piperidine_sulfonamide as a
clear colorless oil (1.2 g, 31%).

Part G: Preparation of 1-Ethyl hydrogen 4-[[4-[4-
(trifluoromethyl)phenoxy]—l-piperidinyl]-

20 §glfonv1]-1,4~Dioeridinecarboxvlate

In dry equipment under nitrogen, the piperidine
sulfonamide from part F (1.0 g, 1.9 mmol) was
dissolved in dry tetrahydrofuran (7.0 mL) and:
potassium trimethylsilonate (0.38 g, 3.0 mmol) wés

25 added at ambient temperature. After eighteen hours,
water (100 mL) was added and the solution
concentrated in vacuo. The residue was taken up in
water and extracted with ethyl acetate. The combined
ethyl acetate extracts were concentrated in vacuo.

30 The residue was wetted with water and 1 N HCl
solution (1.5 mL) was added, the slurry was extracted
with ethyl acetate and the combined extracts washed

with saturated sodium chloride solution, dried over
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Na,504, filtered, and concentrated in vacuo to give
the carboxylic acid as a white foam (860 mg, 89%).
Part H: Preparation of Ethyl 4-[[[(tetrahydro-2H-
pyran-2-yl)oxylamino] carbonyl]-4-[[4-[4-
(trifluoromethyl)phenoxy] -1-piperidinyl] -
11-1-pi idinec

In dry equipment under nitrogen, the carboxylic
acid from part G (0.82 g, 1.6 mmol) was dissolved in
dry dimethylformamide (4 mL) and the remaining
reagents were added to the solution in the following
order: N-hydroxybenzotriazole hydrate (0.26 g, 1.9
mmol) , N-methylmorpholine (0.53 mL, 4.84 mmol), O-
(tetrahydro-2H-pyran-2-yl)hydroxylamine (0.585 g, 5.0
mmol), and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (0.43 g, 2.26 mmol).
After two hours at ambient temperature, the reaction
was concentrated in vacuo. The residue was taken up
in ethyl 'acetate, washed with water, 5% KHSO,,
saturated NaHCO,, saturated sodium chloride solution,
dried over Na,S0,, filtered, and concentrated in
vacuo. Chromatography (on silica, ethyl
acetate/hexanes) provided the THP hydroxamate as a
white foam (0.72 g, 73%).

Part I: Preparation of ethyl 4-[(hydroxyamino) -
carbonyl] -4-[[4-[4- (trifluoromethyl) -
phenoxy] -1-piperidinyl] sulfonyl] -1-

. dj | ]

To a solution of the THP hydroxamate from part H
(0.69 g, 1.1 mmol) in 1,4-dioxane (3 mL) were added 4
N HCl dioxane solution (3 mL) and methanol (3 mL).
After two hours at ambient temperature, the reaction
was diluted with ethyl acetate and washed with water,

dried over Na,S0,, filtered, and concentrated in

J
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vacuo. The product was recrystallized
(acetone/hexanes) to give the title compound as a
white solid (420 mg, 73%). HRMS (ES+) M+ NH, °
calculated for C; HyeN;0,S,F; : 541.1944, found
541.1904.

Example 7: Preparation of 4-[(3,5~dimethyl-1-
piperidinyl)sulfonyl] tetrahydro-N-

hydroxy-2H-pyran-4-carboxamide

CHy CH,
O\\S//O Part A 0
2N — =S-N
N CH3 + CH3 Cl © (':H CH3
3

Part A: 3,5-Dimethylpiperadine (70%
cis/30% trans, 7.0 mL, 53 mmol) and triethylamine
(11.2 mL, 80 mmol) were slurried in CH,Cl; ( 75 mlL)
and cooled to zero degrees C. A solution of
methanesulfonyl chloride (6.2 mL, 80 mmol) in CH,Cl,
(25 mL) was slowly added, maintaining the temperature
< 10°C with an ice bath. After the addition, the ice
bath was removed and the reaction stirred 1 hour as
it came to room temperature. After the disappearance
of the starting material, the solvent was removed and
the residue was taken up in ethyl acetate (200 mL)
and H,O (50 mL). Once separated, the organic layer
wés 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 the methyl
sulfonamide an off white solid (10.0 g, 99% yield. H

NMR showed the desired compound.
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Part B: Oven-dried glassware was charged
with the methyl sulfonamide product of Part A (10.0
9, 52.3 mmol) and tetrahydrofuran (160 mL), and

5 cooled to —7S°C. Lithium bis(trimethylsilyl)amide

(L.0 M in tetrahydrofuran, 157 mL, 157 mmol) was
slowly added, keeping temperature < -60°C. Reaction
was stirred for 30 minutes after the addition and was
then charged with a solution of methyl chloroformate

10 (4.0 mL, 52.3 mmol) in tetrahydrofuran (80 mL), again
keeping the temperature at < -60°C. After stirring
for 1 hour at -75°C, the reaction was quenched with
saturated NH.Cl, keeping temperature < -20°C. The
aqueous portion froze into.a solid chunk of ice.

15 After warﬁing to 5°C, the mixture was extracted with
ethyl acetate (3x- 200 mlL). Organic phases were
washed with saturated NH,Cl (2x-100 mL ) and brine
(1x-100mL ), then dried over Na,S0; and concentrated
to afford the methyl ester as a brown oil (10.7 g,

20 82 % crude yield). 'H-NMR showed the desired compound.

o ) . CH,
AP
CHj . s~ 0 Os
"o N + BN _PartC o ° N\/_j
g T 3vg
Hy g CH;
: g
CH,

Part C: To a solution of the methyl ester
25 product from Part B (5.0 g, 20 mmol) and dibromo-
diethylether (3.0 mL, 24.1 mmol) in dimethylformamide
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(40 mL) was added 18-Crown-6 (500 mg, cat.) followed
by potassium carbonate (8.3 g, 60.0 mmol). The
mixture was heated at 60°C for 4 hours, after which
time more potassium carbonate (1.9 g, 13.7 mmol) was
added, and the reaction continued at 60°C for 14
hours. LC showed <5% starting material remained.

The reaction was worked up by pouring into stirring

10% HClaq (200 mL). A gummy solid resulted that was
extracted with ethyl acetate (3x- 300 mL) . Organic
layers were washed with brine (2x- 200 mL ), dried

over Na;SO;, and concentrated to afford the as an
orange solid (3.6 g, 56% yield). 'H-NMR showed the

desired compound.

Part D

Part D: Potassium trimethylsilanolate (4.3
g, 34 mmol) was added to a solution of the pyran
methyl ester product from Part C (3.6 g, 11.3 mmol)
in tetrahydrofuran (30 mL). The reaction stirred
overnight (about eighteen hours) at room temperature.
Work up consisted of removing the tetrahydrofuran and
taking the residue up in H,O (100 mL). The solution
was washed with diethyl ether (50 mL) . The aqueous
portion was then cooled to zero degrees C and 10% HCl
was slowly added until about a PH value of 3. The
acidic mixture was then extracted with ethyl acetate
(3x-150 mL). The organic layers were washed with
brine (1x- 100 mL) , dried over Na,;80,, and
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concentrated to afford the carboxylic acid as a
vellow solid (2.5 g,72% yield). !H-NMR showed the

desired compound.

CH H2N~O
O O\ //

0 Os " PartE ’\\é >

Part E: To a solution of the carboxylic
acid product of Part D (2.2 g, 7.2 mmol) in
dimethylacetamide (15 mL) was added N-
methylmorpholine (2.4 mL, 22.0 mmol) followed by N-
hydroxybenzotriazole hydrate (1.2 g, 8.6 mmol), O-
(tetrahydro-ZH-pyran—2-yl)hydroxylamine (1.3 g, 10.8
mmol) , and 1- (3-dimethylaminopropyl) -3-
ethylcarbodiimide hydrochloride (2.1 g, 10.8 mmol).
The mixture was stirred overnight (about eighteen

hours) and was then the solvent was removed. The

 residue was taken up in ethyl acetate (250 mL) and

washed with 5% NaHSO, (1x- 150 mL), 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 hydroxamate
as a brown oil (2.7 g, 93% yield). 'H-NMR showed the

desired compound.



