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CH3 ~S-N N NH CH3 HO-NH 0 O ~ CHI O- O Part F: 3Thi#(dfiide

t he THP- pr ot ec@glehydr oxamat e oil product of Part E (2.7 g, 6.7 mml) 5 was

di ssol ved iWogeeienitrile (15 nm) and stirred with 10% HC1 Its(%rl 3

hours, after which tinme LC showed no nore starting material. The solution

was reduced one-hal f volunme, and thenr3&detonitrile (10 nL) and

trlfluoroa M ﬂ/ﬁMﬂM m.) were added. The 10 solution was filtered and

purified b reverse phase LC (acetonitrile/water) affording

title product asoo@st an sol id (1.7 gu,/9%yield). 1H NWMR showed the desired

conmpound. HPLC showed product jas m'xture of 70%cis and 30@6 Pg’ns Mass

15 spectroscopy Showed NU'ﬂsﬁﬂg 21 Qﬂﬁ FaIc = 321) . §§

Preparation of tetrahydr 0X -4..___._> O Oy

([4 (phenyl met hyl ) - 1- pNiger } S IfonyII-ZFL ran- 4- cg anyde 20 O HO N
SSN,. , OO0 Part A lTo S Iutléﬁhof 4- benz PIN¥ET | AN 55 nm, 60

nnDI) and triethylamng (12-& nL, 90 mmol) in nethyle )| or i d&Hy( 250 nl)

at zero degrees 25 Celsinys was added a sol ution of methenesul fonyl WO

00/ 46271 - 352

Part F: The crude the THP-protected
hydroxamate o0il product of Part E (2.7 g, 6.7 mmol)

5 was dissolved in acetonitrile (15 mL) and stirred
with 10% HCl (15 mL) for 3 hours, after which time LC
showed no more starting material. The solution was
reduced to one-half volume, and then acetonitrile (10
mL) and trifluorocacetic acid (1 mL) were added. The

10 solution was filtered and purified by preparatory
reverse phase LC (acetonitrile/water) affording taitle
product as a tan solid (1.7 g, 79% yield). ‘'H-NMR
showed the desired compound. HPLC showed product as
a mixture of 70% cis and 30% trans. Mass

15 spectroscopy showed M™Miouna = 321 (M., = 321).
Example 8 : Preparation of tetrahydro-N-hydroxy-4-

[{4- (phenylmethyl) -1-piperidinyl] -

sulfonvyl] -2H- n-4-carboxamide

O
o NS
o 00

Part A: To a solution of 4-benzylpiperidine

20

(10.55 mL, 60 mmol) and triethylamine (12.5 mL, 90
mmol) in methylene chloride (250 mL) at zero degrees

25 Celsius was added a solution of methanesulfonyl



3 0J UL 2003 PCT/US00/ 03061 chloride (7 nmL, 60 mml) in methyl ene
chloride (50 nL). After one hour at anbient tenperature, theza;gmgﬁﬁ was
renoved i n_vacuo. The residue was taken up in ethyl acetate, Swi t h
water two MM622 brine dried over NazSO4, filtered, and RERESPYAMSEd in
vacuo. The product was recrystallized (eag%[ acet at e/ hexanes) to give the
sul fonam de as a beige solid (14.2 g, 94% . HRM5S (ES+) M+ H ° cal cul at ed
for CL3HLI9N10zS1 . 254.121S, found 254.1211. 10 Part B: Preparation of
met hyl [[4- (phenyl met hyl)-1pineridi ny]| sulfonxLLl acetate In dry equi pnent
under nitrogen, CRHREEUE f bAaRt ded  rBRE Par tnAnephrdege ¢hlgmdAs %éﬁ di ssol ved
in dry tetrahy I Ledy u e degrees
Cel si us, and aqﬁﬁfsoﬁﬂgé%ﬁ 0 I? #u%§b|§§%§%ge?ﬁ§FS|?;%fahiggg(zo m.) was
added whi | e mai s Evenngwsfereroped ai or eabebowrhenuvesstuey whsveattegr ees.
"After thirty m nutes nus seventy-five degrees Celsius, a solution of
net hyl chIorofo?PnHteegbyg1 GThHRte 10vRAFREF WhCHr YAEBEr ANPdESMEPan (10 nL)
was added mgi nt@l g &PPeéeW§£aﬁl&' [, 0elrqw g Sind e IRAURSS LY ter
thirty mnutes at mnus seventy-f Ve degrees sius, the reactlon was
quenched wi th satuvated. anfipgi prodhtorvae sebuy50a141@@dnﬂﬁtamd 25

tracted with et tate. The combined extract hed .wi th
Cat urat o Aot ITRAHEOVPRE S0l LR oft Vb T 1B, S FBOSBIGP ARZSORS PRI (or ed

and concentrat esbiig vacupt®, gbye) thenmgthggeme siul gonant gdec@sageyel | ow oi
(3.05 g, 100%. 30 Part C. Preparation of nethy
t et r ahydr o- 4- [ [ 4% Hen{ir RbPeSA )= 1%ﬁﬁxﬁ%%ﬁwuﬁ?%ﬁﬁfo%@?]l%¥byran 4- carbod ate
303 Ul 2003 Y0008 4632%?&;@15’?695%%9%86% 1o ﬁuéﬂk'atgtee Bygh b

| ornanlde

Part B (4
t@l

met hyl ene sul fonam de fro
(26 nL) was added pota 51 e £ hhsg 810
bi s- (2- bronoet hyl ) et 1 /3. m, 13. 500 The
sIurEy was stir?ed at” é %%b?@%%tCﬁ?g?ﬁsAlEfPEFn$l%g%eﬁuﬁgﬁ gmi taSS|um

carbonate (2.0 ﬂronl“PaDSH@!P). amdsb@ (2breneel hyhkethesol¥ed Th dky6 mol)
were added and the reaction stirred at sixt degrees Celsius . 10 After a

total of twenty-REAHIYFRFST2RNE2P Bkt i oRh A eBohiPeAinEe§eVAPFACuo. The
resi due wagsta mélmé%l@éey&eagftat €andlshef %&htgeheeft hr @@ stiiTes,
brine, dried over | tered, and concentrated 1 n vacuo.
Chr omat ogr aphy QxﬁlEﬂim%@hYbﬁhyylnéma@eta2@/mekawes)agd@didedlﬁhe

- i 0
T substl L ut eduSid AANAS: 28 Pt Se 3L el Ratus® Tl 240"
~(phenyl net hyl )dég:memarl dztwéﬂsuhi@ﬂyl hiRbiRe¥r an- fieasb@eyent yadiitdre20 | n
dry eqU|pnent under nitro the THPsubstituted sulfonam de fromPart C
(2.8 g, 7.3 muAgIRRESs S %t%%d RnS@atYL @R Rhy ARSFYLa S TREP TR Spot assi um
trimethyl shlhonat@, {7nd, 910 ldmd1 tmptt)d%@stééga@tya&o%m@aantutoemr Ay €.
After sixteen hours, 25 water (100 ni) was addéd and the sol ution
concentrat ed |na®®m%d“aﬂheax@sn9ueh@asemakentuge|beﬂawemu@W@ Sitttacted with
ethyl acetate t% renoyve un eﬁz‘acteﬁté Eartlg nate%lal The aqg&gp& S0l ution
was treated witH o N HO un% P opreL YT'P% ﬁf’r? vvamsmé’(f' Xt racted With et hyl
acet ate and ttmﬁegr&umedbhyimactshaaséedcmbhhwwatqmﬁnmheajwnum' Na2S04,

filtered, and concentrated in vacuo The resi due was heated |n (Jethyl
ether, the sol i SPTHIAEFRPAHAF UPPeghloride solution (100 mbL

25 extracted with ethyl acetate. The combined extracts

were washed with saturated ammonium chloride
solution, brine, dried over Na,SO,, filtered, and
concentrated in vacuo to give the methylene
sulfonamide as a yellow oil (3.05 g, 100%).
30 Part C: Preparation of methyl tetrahydro-4-{[4-
(phenylmethyl) -1-piperidinyl]sulfonyl] -2H-

ran-4-carboxvlate



30J U~ 2003 W 00/46221 1' CT/USO0/ 0306 t -354 to give t@q)gmypmyylic
acid as a white solid (1.96 g, 73% . Part E Preparation of
tetrahydro-4-([4(phenyl met hyl )-1-pi peridinyl]sulfonyl]-N 5

f (t et rahvdgo 8étsgayr an- 4- car boxam de I n dry equi pnent under pctrrusgeososi he
carboxylic acid fromPart D (1.9 g, 5.18 mml) was dissolved in dry

di mret hyl formam de (13 nL) and the renmi ni-@g3reagents were added to the
solution in the following 10 order: N hydroxybenzotriazole hydrate (0.84 g,
6.2 mml ), N nethylnorpholine (1.71 niL, 15.5 mmol),

Q(t et rahydr o- 2H pyr anp-¥ | 3y 03| 8 Be (the 88y Dend 6s WL FERARid@NErom
1- ( 3-di met hyl am nopr opyl ) - 3et hyl car bodi i m de hydrochloride (1.39 g, 7.25

mmol ). 15 After Rawr Houts: hatd anb? e%tmm@hbe%%t@metfmef%a%m% 172\

concentrated in T, thy shed
with water, 5% Rﬁéo}% u?%‘?e%gkg%m r?ﬁ%}ﬂg ri eﬁ éc])v% aﬁgﬁcﬁmrﬁter ed,
and concentrat edbigr m&m@EWBI@‘Qﬁ@-ﬁhYH@B\ @) i TH, 2 20nel hydnd 18-

acet at e/ hexanes) provided the TPH hydroxamate as a white foam (2. 22
939%) . Part F5 Premtg o QImg ket r ahh@ir 81 RERY dY dkySYiy ’f%‘%pﬂ‘én%ﬁ'@t’hyl)

- 1- pi peridi nyl ] Syl ran a on of the
THP hydroxanateq%&rnF%u%eIg y Aéte? gpgg@gﬁdﬁog?s 3?%§§%% ?2 m.) was

added 4 N HC1 mam@bunatéutiom g121mtwmahd andhan@+(212 m). After thirty
m nutes at anbient te er ture hg Eeagtl n was luted wi éh ethg acetate
r ra

and washed 30 WRFPTRRTHY LT eH of 6 £ R eﬁer%nﬁ SRc3Atrat ed in

vacuo. The produgie Vi&;%.d@fdxyséﬁii:ré@daﬁaﬁﬁi@ﬁedé@%@élgsdelﬁlgsVe t he
depi ct ed coggound as a white solid (1.45 g, 82% . HRMS (ES+)~ 30J UL

2003 WO 00/ k8z2 A frem @somusbaf - Bgentiy-efghe dpeurat ebhe oFe&FeiPRNVER Si:
383. 1641, found | = 4 5
: oun eno% c&X P! 82800 rePﬁ%a{wéQﬁgé béé‘@%ﬁ?éé&ﬁ%[{ﬁl [

(trifluoronethyl 1- piperidinyl]sulfony ut ana
~S CF3 00 -0 1&d%yk deetrtepared shedovvidh lwvat eet byt e¢ hyimds hydromg, 1

pineridinecarboxyl ate 1N, dny, il PreRt fader Akt L99Rnctatea in

vacuo. Chromatography (on silica, ethyl

15 acetate/hexanes) provided the THP-substituted
sulfonamide as a white solid (2.85 g, 57%).
Part D: Preparation of tetrahydro-4-{[4-

kphenylmethyl)-1-piperidinyl]sulfonyl]-2H—
ran-4- oxylic id

20 In dry equipment under nitrogen, the THP-
substituted sulfonamide from Part C (2.8 g, 7.3 mmol)
was dissolved in dry tetrahydrofuran 25 mL) and
potassium trimethylsilonate (1.4 g, 11.0 mmol) was
added at ambient temperature. After sixteen hours,

25 water (100 mL) was added and the solution
concentrated in vacuo. The residue was taken up in
water and extracted with ethyl acetate to reﬁove
unreacted starting material. The agueous solution
was treated with 6 N HCl .until pH=1. The slurry was

30 extracted with ethyl acetate and the combined
extracts washed with water, dried over Na,SO,,
filtered, and concentrated in vacuo. The residue was

heated in diethyl ether, the solid filtered and dried



hydr oxypi peridine (20.2 g, 0.2 mol) was dissolved in tetrahydloilirAH (200
m.) and triethylamne (29 nL, 15 0.21 nol). A solution of

di -t-butyl di carbonate (43.65 g,~ 0.2 nol) was added at such a rate that the
t enper at ur WO ®@#822led bel ow thirty degrees Cel sius. After stPETFUSHN/AI061

anbi ent tenperature for tour hours, the reaction was concentrated in vacuo.
The residue 20 was taken up in ethyl acefats, washed with water, 5s KHSO4
saturated NaHCO3 , brine ( dried over NazSO4 filtered, and concentrated in
vacuo to give the BOC piperidine as a white solid (37.7 g, 94% . Part B:
Preparati on of tolgbveethyl eabbbxyl{d28cidras| aowbieehpb)lpkderdxydé g,
-1pip,~ridineca5$p¥late To a solution of the BOC piperidine fromPart A
(6.03 g, 30 mml'y®in dinethyl formanide (60 mL) were added cesi um carbonate
(9.77 g, 30 mmobirangd.4p3phlHeioRepEotét FApatdeq(3.(8-nL, 30 mmol). The
resulting slurry was stirred at ninety degrees 30J 11 I 2003 WO

00/ 46Z21 - 356 PCT/ US00/ Ogbeny Dekthyk) - MprpenidéngéhshdbdoanyldedN-um
carbonate (3. 26 g, 10 i (0.9S nL, 10 nmmol)
wer e added d the reac ; T ” y PE80ES sius. After a
total of forty-six 5rRhodkg, eghepheret e masi e0BgeR! I ahed dakbkaGHa.c The
resi due was taken up_in ethyl acetate, washed with water three tines,
brine) dried ovRfifaPuem PRIftBréH; % afid TohEeWipal eapndigegdved in

Chr omat ogr aphy Bl t / anes) oyl : substituted
BOC 10 piperidi%gpagigbgﬁ?%gggﬁ%wg&%6?%§d?E§8§§§ E§%t¥%ﬁsgP§§ ration of
4-T4-(trifluoroneapghlpheaoxyatidéperd dime Solatsborip bhet Heldahsitrig ut ed
BOC pi peridine fromPagt, B.(5.9 17.2 1) 1.n 4-di gxane Q 15 n)
tas hdded 40 HEITF nBY bR T P T 1512 AbvEFathe (Robe 8¢ Gnif ent
tenperature, thaméBRCt NORe¥RS1GONEIRHT {3 edL | 1VALUO1sTEBemkesl)due was
slurried in diethyl ether and vacuumfiltration of the resulting

preci pi tate prolreesahrdraydioprrani deyshiydpoxgdamingi tlé -$68l iad (4@ g,
10099 . Part D: ratiQn, of-_a4: : .
1-(nethy|suIfon§$§?gi[ah§r}ffaogéﬂ%%%z}?% %%%§9Pflgpgridine To a solution
of the hydrochl ethgécasabtdf immiPahyd>¢Hl Grgiel6l93amygl ) 7ard tmmadt)hyl am ne
(5.9 nL, 25 42. 4 ). ILn thylene chloride (45 at _zero degr.ees

Coi o1 U5 wad Ao dei B s BB FORE 1 et REnELtl TEToF 2eRPEF T 6P EL 257 amoDs, 4
mol ) in nmethyleae ebhoentieatdf th)vadhiber Dhe besidak el erkdrerger ature,
the solvent was, renoved in 30 vacuo. The residue was _taken up in ethyl
acetate, washediWi thI¥ataFetabet i Heshed vhe} WRFEd ovér KREPsO4, filtered,

and concentrat egaf.:ﬁ‘%“é(@EHoNaII@& resique aS e Wid £k bl ety Stdher and

vacuum filtration o
and concentrated in vacuo. Chromatography (on silica,

20 ethyl acetate/hexanes) provided the TPH hydroxamate
as a white foam (2.22 g, 93%).
Part F: Preparation of tetrahydro-N-hydroxy-4-[[4-

(phenylmethyl) -1-piperidinyl]sulfonyl] -2H-
-4 -carboxamide

25 To a solution of the THP hydroxamate from Part E
(2.15 g, 4.6 mmol) in 1,4-dioxane (12 mL) was added 4
N HCl dioxane solution (12 mL) and methanol (12 mL).
After thirty minutes at ambient temperature, the
reaction was diluted with ethyl acetate and washed

30 with water, dried over Na;S50,, filtered, and
concentrated in vacuo. The product was
recrystallized (acetone/hexanes) to give the depicted

compound as a white solid (1.45 g, 82%). HRMS (ES+)



30Jtl I 2003 WO 00/46221 -357 PCT/US00/ 03061 the resulti @ Eﬁﬁ@kpltate
provi ded the sul fonam de as an off-white solid f5.25 g, 96%? J

Preparation of Methyl [ [4- [4(trifluoronethyl)phenoxy]-1-piperidinyl]5

sul fony~l a n dry equi pment under nitrogen, the sulfop m Par t
D (4.2 g, %géﬁﬂg?? was dissolved in dry tetrahydrofuran (26 %ﬁ?gamﬁbﬁled to
m nus seventyfive degrees Cel sius, and a335M solution of |ithium 10
bis(trinethylsilyl)am de (26 nL) was added whil e maintaining the
tenperature bel ow m nus sixty-five degrees. After thirty mnutes at mnus
seventy-five degtegs* Calalicugat@ds @bt Qe dreihyl ebhonehar, mEbangl. 0 ni,
13 mmol) in dry tetrahydrofuran (13 nL) was 15 added while nmaintaining the
t enperature beI%&ﬁniﬁﬁg-sixty degrees. After thirty mnutes at mnus
seventy-five degrees Celsius, the reaction was quenched with saturated
ammoni um chl oride solution (100 nL) and extracted with ethyl acetate. The
20 conbi ned extgRghslaese wwgﬁgﬁhwﬂdﬁ1dﬁﬂuuﬁydxbxynmwﬂmmn¢hLoride sol uti on,
brine, dried over Na2S04, flltered and concentrated in vacug to_give the
net hyl ene s# fonami de as alf®if %HPTHWGQQV¥%PQanKM%61 PaPETrEdipydparati on
of methyl 2-[(4-[4 25 sulfon e

(trifluoronethyl)phenoxy]- nvl | but anoate To a sol ution of
t he net hyl ene sul fonam de from Part E (6.15 g, 16 mmol) in

di met hyl f ormam de (32 nL) were added potassium carbonate (7.8 g, 56.6

mol ), 30 bi s- (2-bronoet hyl ) ami ne et hyit'ica ,‘i 3.0 g, 10.75 mmol ;
partially purified) and 18- Crown{b Ong)). Th esulting slurry was
stirred at sixty degrees Cel siH&. Wt & sSrxteen Hourd; potassium 3 0 JU

Q003 WD 00/ 46221 -358 PCT/ US00103061 & bonate (2.0 g, 14 nmmol) was added
and the reaction stirred at sixty degrees Celsius. After a total of twenty
four hours, the reaction was concentrated in vacuo. The residue was taken
up in ethylltacePate, A5 Rasprchwidh aaterl tdieethybeshybr # nbyddpkgdlever
Na2SO4, filtered, and concentrated in vacuo. Chromatography (on silica,

et hyl acetate/hexanes) | fonam de as a light yellow oil

(0.3 g) 10%. 10 Parlncarfwéﬁﬁﬁﬁﬁéﬁﬁl&ﬁder nitrogen, 4-
2-([4-[4-(trifluorometyl)phenoxyl-1-piperidinyllsul fon~ IIbutan0|c acid In

dry equi pment uRYBFORYRIRYEHI1R%e! 2 119 suf fDriaed HeVRPof PEPLVEY(B182 g,
12.0 mml) Was tetrahydrofuran (200 mL) and triethylamine (29 mL,

15 0.21 mol). A solution of di-t-butyldicarbonate
(43.65 g; 0.2 mol) was added at such a rate that the
temperature remained below thirty degrees Celsius.
After stirring at ambient temperature for four hours,
the reaction was concentrated in vacuo. The residue

20 was taken up in ethyl acetate, washed with water, 5%
KHSO,, saturated NaHCO;, brine, dried over Na,;SO,,
filtered, and concentrated in vacuo to give the BOC
piperidine as a white solid (37.7 g, 94%).

Part B: Preparation of 1,1l1-Dimethylethyl 4-(4-
25 (trifluoromethyl)phenoxyl} -1-
ridineca lat
To a solution of the BOC piperidine from Part A
(6.03 g, 30 mmol) in dimethylformamide (60 mL) were
added cesium carbonate (9.77 g, 30 mmol) and 4-
30 fluorobenzotrifluoride (3.8 mL, 30 mmol). The

resulting slurry was stirred at ninety degrees



15 dissolved in dry tetrahydrofuran (5.0 nL) and potassium 30 Jul 2[][]
trimethylsilonate (0.51 g, 4.0 mmol ) was added at anbi ent ten%eratu

After eighteen hours water (100 nL) was added and the solution concentrated
in vacuo. Wiweowsssiidue was taken up in 20 water and extract edporddsodsdsy!
acetate. The conbi ned extracts were concentrat ed in vacuo. The residue was
wetted with water and 1N HCl sol ution (3. 386 M) was added, the resulting
slurry was extracted with ethyl acetate and the conbi ned extracts washed
with brine, 25 dried over Na2SCOa, filtered, and concentrated in vacuo to

gi ve the carboxg¢lsiasi d BSten nin‘xe\z\béneheotisd cesungraghPrnateart H:

Preparati on of [(tetra dro ran

(trifluororneth@# %%eﬂ0x£¥ grldE%V%F?%%P&PC§Lfﬁﬁfﬁﬁgﬁnl@egﬁn dry
equi pnent undermﬂl ti@gnn@uth@ef@ré@@aabl&n@Cthf kaEcRabh Gdrd i@iédd.adl. 59
mol ) was di ssol ved in dry dinethyl formam de (4 nL) and the remaining 30

J '~ 1 2003 V\ozmmaaxzzqegze@@s PCT1 £/508/ 08D6arr sagened Wdr d caddedito t he
solution in tgé%follo % orq§r N h droxxben otElgzg%eth:rateT%%.ZG g,
1.9 mol), BT For phol T FeS 83" ! :

Q(t et rahydro- 2|‘f@é{i@ﬂe2wa{é)t’flé()dé@xxyﬂ:aﬂhnétlﬁpl585e@at5 0 wa e Jwitand
1-(3-dinethy|aninopro€% - 3et hyl car bodi i m_de hydrochlorlde (0.43 g, 2.26
mol ). After fotRERENCHEER st HRCANbPERRSt cfbrat GVer MNeeSPeackt brevRE.

concentrated i c d shed

W th water st KRR e ot o RE s pa Be T L e
filtered, and ommicehtaatett ¢ hensnes) Chrowadegraphys@bﬁuﬁdduﬁﬂ BexChy|
acetate/hex nes rovided the THP. hydr oxa S i,te solid (0.666 g,
3550 - part [P R ERSFIATEN 41 A D epobAr 4% B RS

(trifluoromnet hyﬁé:@@eooxy&eﬁaﬁa@%mdbﬂyh}wa(awlflhomr&amlde To a sol ution
of the THP hydroxamate fromPart H (0.61 g, .1.23 mml) in 1, 4-di oxane (3

m) were added 4 N HCl RRep@RelRbPeridines ni) and nethanol (3 ni). 20
After two hours at apbigni)(LApeLat ppe, s&gﬁagg%ggbogo\@a?eg;elﬂtdgql M th ethyl

acetate and washed wth water,” dried over
concentrated i nfxeudarTh@ b&oﬁ@cg Wag. 2ecmnpdt alini 1ed -Cacetaaree/ idxanes) to

give the d |ctgg c (o] i,te solid (490 ny,,,27%..., HRVS (ES+) M+
NH4 calcul ? @?gﬁgﬂ%%%s42?%§cwhﬂ§%xiﬁg7so ogn P éég ." Exanpl e 10:
Preparati on of Aﬂtéﬂh:yldﬂ& d%d\hzl‘lyadtt oxpib 48t [ t Edpeldtulder,i ftlheonemeichioxy) phenyl |
-1 piperazinyl]sulfo X ; ran 4car boxam de, nnnohydrochl%r3 de 301
al Zoo3 was CollcC ntra in vacuo. ’I’he residue was s U.I'I‘le

in diethyl ether and vacuum filtration of the

resulting precipitate provided the hydrochloride salt

20 as a white solid (4.6 g, 100%).

Part D: Preparation of 1-(methylsulfonyl)-4-[4-

e
To a solution of the hydrochloride salt from
Part C (4.6 g, 16.9 mmol) and triethylamine (5.9 mL,
25 42.4 mmol) in methylene chloride (45 mL) at zero
degrees Celsius was added a solution of
methanesulfonyl chloride (1.97 mL, 25.4 mmol) in
methylene chloride (10 mL). After one hour at
ambient temperature, the solvent was removed in
30 vacuo. The residue was taken up in ethyl acetate,
washed with water two times, brine, dried over Na,SO,,
filtered, and concentrated in vacuo. The residue was

slurried in diethyl ether and vacuum filtration of



WO 00/ 46271 -360 OO O HO N'S. Nn H ~N O Ha OcF3 PcT/ usoo/ 3ol B¢ A
To a solution of tert-butyl-piperazine (25.0 g, 134 mol) in

di chl or onet hane %200 m.), 5 cooled to zero degrees Cel sius, was added
triethyl aWR&Y438. 3 ni, 201 mol) fol l owed by met hanesul f oRET/USAYVIF e
(15.5 nL, 201 nmmol ). Once the addition ) conplete the cooling bath was
renoved and the reaction mxture was stirred at 10 anbient tenperature.
After 1 hour the reaction m xture was concentrated in vacuo. The residue
was partitioned between H20 and ethyl acetate and the agueous was further
ext ract ed mﬁtht%?h&?sﬁkﬁi%ﬁePrqﬁéPé%ﬁ%PnéaoﬁiaﬁﬁiEh?a§%¥§°0émédﬂa§ﬁed with

15 saturated O@pgwg¥#§a%8y§& g$?§9?36cg@§?ntration i n vacuo provided

t he sul fonam de as an o ite s .4 g, >100% . Part B: To a

sol ution of theasul®onbneperatiopast MetBHLO (§4-182 mmol) in

t et rahydrofuran (200 nLé 20_was sIomAX added a_solution of lithium

bi s(trimethyl silyl)ani §e*t5bu8rgresayl Rarnoryl ¢ b PERSTH 91 AYAh~ (300 nl) at

such a ratg that the tﬁ@P§5%$YI§:QE¥EE exceeded m nus sixty degrees

Cel sius. After stirring a nus seventy-ei ght 25 degrees Celsius for 1.5
hours a sol uti on oflwideyhgdutpmeonatedétiOn2tmbged32tn@osll fonamide

t et rahydrofura 100 ni) | oW y_added,at sucgh _a rate that the

t enper at ur e ofp¥%g g%ﬁit?ﬁﬁfngv%r g%c@@ﬁi& HfRu lE?Q{Vegeb?e 5YCel si us.
After stirringdofadydtedfuddn (360mdyl 2003140 08/ A6t s864nPET/ US00103061
m nus seventy-ei ght degrees Celsius the reaction_was quenched by the

addi tion of safi¥atdRERRETICE IPHEUF ca®ProA Hi %t BPEUHART 0P f ut 2BRRHIN H20 and

extracted gt : ; i api S 5 washed
R S SR Sl o R G R BRI e Ay

Concent r at i on maiveaimipy oviieledenperguhfenbalde Bshes asxay-DOiwage Oi

34.1 g, 80¢ Part_C T | ug f the sulf i de_ester 10 of t B
(15, 00”5, 46, SEHAT | ARG B Ry { BF AHHF RSt 200 AT ) SREE  BOEA R OB

(19.29 g, 139.&2yraed )cellSigs QV\@'§oiét§5ngbfaﬂdtb%;§(lel@ﬁ@ﬁbbbih}.ét her
(10.79 g, 46.53 nnol). The resulting m xture was heated to sixty degrees

Cel si us 15 for (220 Htfur st arBrehenidddrYi BRAFARYED3T e 3(§3 TBY. Bafnol ) and
bi s(2- br opget hyhd&d Wiié-r&ﬁ}mai’-@iﬁ@%) ﬁ%ﬁe?gﬁl\@ge apg 8§ kihpg was

continued at sixty degrees Cel sius . ours. The reaction mxture was
t hen concentr s&@&®%EY risgeess - Thhfeesi dhdrisminysesvet fhnus

seventy-five degrees Celsius, the reaction was
quenched with saturated ammonium chloride solution
(100 mL) and extracted with ethyl acetate. The

20 combined extracts were washed with saturated ammonium
chloride solution, brine, dried over Na,50,, filtered,
and concentrated in vacuo to give the methylene
sulfonamide as a yellow oil (4.95 g, 100%).
Part F: Preparation of methyl 2-[[4-[4-

25 (trifluoromethyl) phenoxyl] -1-piperidinyl] -

onyl ate
To a solution of the methylene sulfonamide from

Part E (6.15 g, 16 mmol) in dimethylformamide (32 mL)
were added potassium carbonate (7.8 g, 56.6 mmol),

30 bis-(2-bromoethyl)amine ethyl carbamate ( 3.0 g,
10.75 mmol; partially purified) and 18-Crown-6 (500
mg) . The resulting slurry was stirred at sixty

degrees Celsius. After sixteen hours, potassium



20 acetonitrile and filtered through a pad of Celite. The filthggﬁgé/]\/as
concentrated in vacuo and the residue was partitioned betmeé& d et hyl
acetate. The organic |ayers were washed with saturated NaHCO3, saturated
NaCl and dcogdieeyar Na2S04. Chromat ography 25 (on silica, ep&¥Aso0/03061

acet at e/ hexanes) provided the cyclized ester as a pale yellow solid (7.23
g, 40% . Part D. The cyclized ester of pa®C (7.23 g, 18.42 mol) was
treated with a solution of 4N HCL in dioxane (46 nL). After stirring at
anbient 30 tenperature for 1 hour the reaction m xture was concentrated in
vacuo to provi deatrbenpitper(@ziong,sukf enainl deaasaddednasdl icthe( ¥eB3tg orH6%) .
30J UL z003 MD.OO/§622I - 362 PCT/ US00/03061 Part E: To a sugpe i on of
the piperazine SGEFEAEnPGeSoFEYafRIBeES. $815118  53AMTSKE) & F A5Gy (15

m.), precool ed tQeA@iO rdadr 888 rEe! ShESre¥@e 18ddGHsSedne@nk et oxi de
(1.43 g, 14.93 Mol ). Once the 5 addition was conplete the cooling bath was

renmoved and thevaeaoti ofhri xegidueavyaal taked tp war mthylamisieg@te.enper at ure
at which ti A(trifluor t hoxy) bromobenzene (1,50 g,..6.22 mml ), BI NAP
(0. 1160, | 0 a7 ARBF AR HaEFEL ChR AR P R Bne e AREN AR SR VM (0)
(0.0S7 g, 0.062nayDd), VENe: cdded anthededddi@dris wWawss stirred at

ei ghty degrees Celsius for 12 hours and then concentrated in vacuo. The

resi due was heafBgOM3tPSrRRPRY rferhandicadeeshvédafresmteHdesanesland 15
rated i T . . | A T itied
concentrate Inﬂ%ﬁwgﬁd DRer Sﬁhgﬁesﬂ%o%ﬁ?ﬁevsg nl'i%g&a&%tl%%up'c{/ﬁ'le

(pH2) with 1IN € aqueous-”layer "was en éextrac eth
acetate. The conbined, aoganic |ayers were dried over Na2S0, to give the

acid as a yellow solid (1.06 .39% .. 20 Part F: To solution. of the acid
of part & 1P 0oPaReobl PRRBRr AR, REF Ay I1f o FRAf U8 TS WY “vias added
1- hydr oxybenzotri azol e ed382v0.-12p98eri sDh rBhiby |l B ey 790
m., 7.26 nmol), O(tetrahydropuranyl) hydroxylamne (0.425 g, 3.63 25 mmol)
and 1-3-[ (di net hyl am no) propyl y-3 et hyl carbodi i m de hydrochl ori de (0.650 g,

3.39 mol ). After stiprikRg abudBREgRt e or fah@uis,t he reaction
was diluted with H20 ang gxt?%cggsﬁ\?vi ?hggfphéﬁl&gégteét'e. Fhé conbi ned or gani c
| ayers were washellf80awmitle sabur 2hed RakC082 gat ueabecmNaAC wewsd dried over

280 (T S9LSB koo L OBy SLYh-ABELALE M b1 DC Tethancl hexanes)
UL 2003 WO 00/ 86Z23si3m3cPCheURP0EQ3BRdte (0.51 g, 4.0 mmol) was
added at ambient temperature. After eighteen hours
water (100 mL) was added and the solution
concentrated in vacuo. The residue was taken up in
20 water and extracted with ethyl acetate. The combined
extracts were concentrated in vacuo. The residue was
wetted with water and 1N HCl solution (3.0 mL) was
added, the resulting slurry was extracted with ethyl
acetate and the combined extracts washed with brine,
25 dried over Na,S0O,, filtered, and concentrated in vacuo
to give the carboxylic acid as an off-white solid
(669 mg, 85%).
Part H: Preparation of N-[(tetrahydro-2H-pyran-2-
yl)oxyl]-2-[[4-[4- (trifluoromethyl)phenoxy] -1-
30 j idi butanamide
In dry equipment under nitrogen, the carboxylic
acid from Part G (0.627 g, 1.59 mmol) was dissolved

in dry dimethylformamide (4 mL) and the remaining



Part G The protected hydroxamate of part F (1.02 g, 1.90 n’ﬁrgln%w treated
with a solution of 2N HCL in diethyl ether (9.5 nL) and net JIVY?@?? m.,
18.97 mmol ). The reaction m xture becane gelatinous 5 and a solution of 4 N
HC1 in di owane/462210 nL) was added. After stirring at anbi erCTVESO0ABEHE Ur e
for 2 hours the solids were collected by %%Itration, washi ng with diethyl
ether, to give the title conpound as a whtte solid (0.869 g, 93%9. M5 MVHF
10 cal cul ated for O ~Hz306N3S1F3: 454, found 454. Exanple 11: Preparation
of

N- hydr oxy- 2- [ [ 4rpagent§| voroneddsd ) phahnogelutpiqrerini e | 5ol Fewingacet ami d
e 15 O.N . N~ HO 750 art A.  Prepar.at,ion o 1- D hyl et hyl

4- hydr oxy- 1, ~i g%xr:cli%],?' _%k?: g‘ﬁ%}%ﬁ%‘:{xze&z’%aﬁ%l(ﬁ yr}’yecgﬁltpenem 'n%énd%f %i rogen,
4hydr oxypi peri diniel { 20N 2ngthPlhoAdthgl wes @ .ssplnved 4 re4 eh@bydrofuran (200
m.) and triethylamne (29 nL, 0.21 nol). A solution of

di -t - but yl di car bbR&¥@hyano 62H gy pan- hof ) hdr wadcamine si@nh>85rat eStRat t he

25 tenperature ,l;“ﬁgflj ne&'n?eip\"%imxﬁéé’h £ IQ% i)u_s3_ After stirring at
anbi ent tenperature for four hours, the reacti was concentrated in vacuo.

The resi due wasethkenaupodniretdy | hadetcilenr wished. 43 td, wat 26 , mb&d KHS04,
sat ur at ed NaHC03 satgrat ed sodi um chl oride 30 solution, dried over Na2S04,

filtered, and ~BE®Y JERPTCRRUT DA UL a6 4 P ST IS007 03683

concentrated i N-¥a6¢0oh Owdlk VEohEEN B e &1 PAY I P NG AS P b1 8061 a637.7 4,
94% . Part B: Preparation of 1,1-dinethylethyl

4- (4(trifluoronedRst)phehox§ynyl IEehaied i diafered bodXEH aH@E9% aS%ol uti on of
t he BOC pi peri dj fr . g, 30: | }.-kpd] hyl.f @rmam de (60
nm) were ag‘;?ed %%%?Umosrcgar gﬁcﬁ%e@%ﬁ?,ggf)éggvm%ﬁggné%E 02807

4f | uor obenzot ri filoered, (Snd odncScramEd .idMheaskar rghdémaasgsaphyed at

inety d | sius, Aft | net h [ t 6g, 10
mob)and 4. 1| ubTOREHEHEH 1 DBV L RS RO AR 20 Y ) T8 BSAAEA ahd 1 he

reaction conti ngpdrakamhtetys deoneese @dsidisio Méerga 49¢pl of forty six
hours, the 15 reaction was concentrated in_vacuo. T%e resi due was taken up
in ethyl acetatBarfashetrewdiewidrrof MY dvdyems; 2 sht4r bfed sodi um chlori de

sol ution, dufed over NapsDiey (ikiRied) AN GONPENE L3l S0: 181 KaEO.

Chr omat ogr aphy (on silica, ethyl acetate/hexanes) provi ded th
substituted BOC piperi déwnkfeonyaliiaraniddé d (6.0 g, 58s)

To a solution of the THP hydroxamate from Part H

(0.61 g, 1.23 mmol) in 1,4-dioxane (3 mL) were added
4 N HCl dioxane solution (3 mL) and methanol (3 mL).

20 After two hours at ambient temperature, the reaction
was diluted with ethyl acetate and washed with water,
dried over Na,S0Q,, filtered, and concentrated in
vacuo. The product was recrystallized
(acetone/hexanes) to give the depicted compound as a

25 white solid (490 mg, 97%). HRMS (ES+) M+ NH, °*
calculated for C;gH;1N,O5 SiF3 @ 428.1467, found
428.1451.

Example 10: Preparation of tetrahydro-N-hydroxy-4-
30 [[4-[4-(trifluoromethoxy)phenyl]-1-
piperazinyl]sulfonyl] -2H-pyran-4-
carboxamide, monohydrochloride



Part C Preparation of 4-(4-(trifluoronethyl)phenox5rl Riperi djmgyAeedl ution
of 4 N HCl1 di oxane solution (17 nL) 25 was added to a slurry of the
substituted BOC piperidine frompart H (5.95 g, 17.2 mmol) in 1, 4di oxane
(10 nl). AMON0/M46RE hour at anbient tenperature the reacti on PEA4/S00/03061
concentrated in vacuo. The residue was sl ied in diethyl ether and vacuum
30 filtration of the resulting precipitat’e provided the hydrochl oride salt
as a white solid (4.6 g, Z00% . Part D:. Preparation of

1- (Met hyl sul fonyl )-4-(4 (t~ifluoronethyl)phenoxyl pioeridine WO 00146221
-365 3 0 JUL 003 PCT!'USOG@OEQ@& A sol ution of methane sul fonyl chloride
(1.97 nL, 25.4 mmol ) 4on dikhl ‘onethane (10 nL) was added to a sol ution of
t he hydrochl oride salt TMomygartNT (4.6 g, 16.9 nmol) and triethyl ani ne
(5.9 mL, 42.4 S mmol) iddj rbgﬁi ane (45 nL) at zero degrees Cel si us.
After one hour at anbient [fenperature ™\t sol vent was stripped in vacuo.
The residue was taken up i m@thyl  acets ashed with water Owo tines,
saturated sodi um chloride soluti'on, driedovren-pa2SO4, 10 filtered, and
concentrated in vacuo. The residue was slurrieg Pn diethyl ether and vacuum
filtration of the resulting precipitate provided the sul fonam de as an
off-white solid (5.2 6~)., Part E. Preparation of nethyl 4-(4 15
(trifluoronethyl)-phgﬁgky 51-EPpérF&EH%PF@UPﬁoﬁfmﬁﬁgﬂ%ﬁt"¥hp%¥§zéﬁ%ipnent
under nitrogen, (bbegsyl f enande1ir em Bach1Brbhe? nainel 3(70®! pas di ssol ved
in dry tetrahydrofuran (26 nL), chilled to m nus seventy20 five degrees

Cel sius, and a To®i 88| bei 8AYef drpPErREEMOSILSAtS) meaRy 12484 ) ami de (26 nl) was
added mai ntaini pg; Ltbhg igg@ﬁéaQ§§e3bﬁhpW2@5n%% §5x¥$ﬂjd@%§eg¥ees. After
thirty mnutes at AT nus sevent'y-five degreées E%Isius, a solution of nethyl
chl or of or mat e 2fbethamatul f8nyivkchlbridey (et Gaimpdr efolr am¢LB. mdneas added

while maintainipng the.tenperature bel.ow m nus sixty degrees. After thirty
m nutes at ninuggge@éﬂf?ggpvgéaeﬁpggéeégl§' sFoPﬁé¥F%§%?$%nwﬁﬁs quenched
with saturated aenBRedMagll ehedeesetyionomi &R urt0Wad )seeredt sacted with
ethyl acetate. The conbi ned extracts were washed with saturated anmoni um

chloride solQti8WP1GRE UFAPRETSsHrEm cAESErde Somm itde ¥RFeEiaDer Na2S04,
filtered, and r3xPudd! kha@O83ntENRQLAREY 1 380 JCT WD 1080Pdue was

partitioned between H,0 and ethyl acetate and the

aqueous was further extracted with ethyl acetate.
The combined organic layers were washed with
15 saturated NaCl and dried over Na;S80,. Concentration
in vacuo provided the sulfonamide as an off-white
. solid (36.4 g, >100%).
Part B: To a solution of the sulfonamide of
- part A (35.0 g, 132 mmol) in tetrahydrofuran (200 mL)
20 was slowly added a solution of lithium
bis(trimethylsilyl)amide (66.5 g, 397 mmol) in
tetrahydrofuran (300 mL) at such a rate that the
temperature never exceeded minus sixty degrees
Celsius. After stirring at minus seventy-eight
25 degrees Celsius for 1.5 hours a solution of dimethyl
carbonate (10.2 mL, 132 mmol) in tetrahydrofuran (100
mL) was slowly added at such a rate that the
temperature of the reaction never exceeded minus

sixty degrees Celsius. After stirring for 1 hour at



concentrated in vacuo to give the nethylene sulfonam de as an yell ow oi l
(4.95 g, 100% . Part F:. Preparation of 30 JUL.2003
([4-(4-(trifluoromethyl)phenox~l-1-nineridinvllsulfonyllacetic a&i gﬂ 51n

dry equi pmgoosagtar nitrogen, the nethylene sul f onam de fpeomsproibsE (1
. 52 g, 4. 0 mol ) was dissolved in dry tetrahydrofuran( 10 nL) and
potassiumtrinethylsilonate (1.03 g, 8. 03¥r¥m|) was added at anbi ent
tenperature. After fifteen hours, 10 water (50 nL) was added, and at 5
degrees Celsius 6 N HCl was added until pH=1l. The slurry was extracted with
et hyl acet ate anchushesecriyned gxt rdstreasmstelds g thvatezacdrordvaver

Na2sS04, filtered, and ncentrated in vacuo. The residue._was heated in 15
di ethyl ether, ql“ﬁé‘%&ﬂ‘?ﬁ”ﬁ‘ 9% HdPTHA cFattd“@?eréftbﬁb%&ar bd¥ i c acid as
a white solid ¢La2% ibn §%curfardaSaAnaR 349D 19b and extracted

N-[ (tetrahydro-2H-pyran-2 ~1)oxy] -2- [ [4- [4- (trifluoronethyl)phenoxy]
- 18i peridii -, t Wilths g tflony ldcedeatean dthe@dmbidred exxgprent L ayeles wete ogen,

the carboxylic acid frompart FE(1.2 g3 3, qupl dissalved jn ", d
i ot hyl ot T BE 8. MU P11 SRS QRgSHe S SRE-E SIRRed oD the

sol ution in therfoldowWdedwerders,s; hydeexybenzat ibazehevaydepat e (0.53 g)
3.9 25 mmmol ), N nethyl porpholine (1.08 nL, 9.8 nmol), O '

(t et rahydr o- 2| P¥- Z0A TR R fEHEE 7P @1 19K ANIRoPI L AhE- 1

1- ( 3-di net hyl a%n%%gp_yl ) - 3et hyl car bodi i m de hydrochloride (0.88 g, 4.6
mol ). After t hours at ambient tenperature, the reaction 30 was
concentrated in vaclRartThe r 83 duesolas: itcakert uphe rswel fndamicdd ad 2)emashed

with water, 5% KHS04 turated Na sat ur.at ed i um chl oride sol ution,
dried overtfNa2854P35" fsgr(g‘é,'oinc?'coqggéﬁ fr&'foétf i 1\?,3\9.0 J h L 2003 WO

00/ 46271 -367 BEH=UPEA/ 1306 iRE UX 0 CIomai=agradded (yacsi l(ieazseghyl
acetate/ hexanes) provided the THP hydroxamate as a white solid (1.16 g,
76% . Part H PR@&&%atiet lof W 1RKRWKE 24 [6f [@ 3nd bis(2-

(trifluoronet hyphrnalyebHRiperidinyld sud owllacet amge. To a sol ution of
the THP hydroxamate frompart G (1.11 g, 2.4 nmmol) in 1, 4-di oxane (6 nL)
wer e added 4 NreEGuldiigaamaxsoing iwas (Bated aml swetthvnddarsesifeldDukft er

ninety m nytes hent. .t rat u . react,] dil ute i th et hyl
acetate anicjig vvaéf%terd%vr%)tkhou\ﬁast %?Eecf?}eer{jeaodv%&%ﬁar?gofﬁﬁ3¥?z?éé, émgz’w'g
concentrat ed i mmedduandlhe sgredieimashylgctisdaml (3 zednl ACZ3 onenheXanes) to

give the title 15 conpound as a white solid (0.60 g, 67%. H ES+) M+ H
" cal cul ated fYPSCRPSFFHVOSSETrBAE 090 SFHuUE 3"’."@8%/?5’9:&%%‘3%2:
Preparation of chRMdf0X6rl 202 hours. The reaction mixture was then
concentrated in vacuo. The residue was dissolved in
20 acetonitrile and filtered through a pad of Celite®.
The filtrate was concentrated in vacuo and the
residue was partitioned between H;0 and ethyl acetate.
The organic layers were washed with saturated NaHCO;,
saturated NaCl and dried over Na,S0O,. Chromatography
25 (on silica, ethyl acetate/hexanes) provided the
cyclized ester as a pale yellow solid (7.23 g, 40%).
Part D: The cyclized ester of part C (7.23 g,
18.42 mmol) was treated with a solution of 4N HCl in
dioxane (46 mL). After stirring at ambient
30 temperature for 1 hour the reaction mixture was
concentrated in vacuo to provide the piperazine

sulfonamide as a tan solid (5.83 g, 96%).



20 net hoxyethyl) -4- [ [4- [4- (trifluoronethyl) JUL 2003
phenoxy] - 1- pi peri di nyl ) sul fonyl ] - 4p~, peri di necar b~xam de, ﬁnq Iliy([?]Jﬂr ochl ori de
O-CH3 HCI NO.N.N~1 i NO;S~Cfi3 p OO 25 Part A Preparation of

1, 1- Di et hwb®dMe221 4- hydr oxy- 1pi ~eri di nes~~rbox~~~te 3 0 JRET/GBBAIND

001 46221 - 368 rcTl usool 03061 In dry equipgent under nitrogen,
4hydr oxypi peridine (20.2 g) 0.2 nol) was dissolved in tetrahydrofuran f200
m.) and '"triethylamne t29 nm., 0.21 nol). A solution of

di -t-butyl di carbonate, 5 (43.6 ,. 0.2 mol). was d at. such a rate that
the tenperature rerraiepr?erd: %g:l o%“?rﬁ r%‘gﬁ%&&é’é’s ﬁzngﬁ'tfs.plﬁ?%‘?zﬁ??r ring at
anbi ent t enper atsung driimifdUo s O he nead, @n s smidncent rabbdehd8 vacuo.
The residue was taken up in ethyl acetate, washed with water, 5% 10 KHSO4,

sat ur at ed NaHC03,15s &tlur attare csodi adin teh | 2gricd dlegalagd dielshued wwerad@dgsos,

filtered, and concgntrated i.n vacup t ive the i peridi ne as white
solid (37.7 g, SAH-UM alidt'&“‘iﬂ?‘e‘ﬁgﬁa@i%ﬁ & ?,%%ﬁ?ﬁ?cﬁa et h@ c%-'fﬁ%

(trifluoromed hylagahieniey walidisid 1d e adbe@diatRy Tath selait tefovédt he BOC
pi peridine frompart A (6.03 g,30 mml) in dinethylformam de (60 nmL) were

added cesi um cadsshdthe tTRart ipn 36 ¥aHHe ward ad 1mYed de? oteFR ok i f | uori de

(3.8 nm., 30 mmol : ty.rr i.nety degrees Cel sius. After
ni net een hours g)énsbll-l?%&c?r g%ta\éﬁﬁfsf%&%ﬁm’?o% aqynd

9- f | uor obenzot r i(ftlridrliver a3y ) idyonbbeme@ne Wer.&sadred aidl mwhel f eacti on
continued at ni degrees 25 l.sius. After total of forty six hours,
the reaction Wa%%i\%\‘fce ﬁ' Ce@i ﬁe‘\}}j‘u&moﬁﬁe %ﬂ@gi due was taken up in ethyl
acetate, washed pWildY dsHetIzIHAR dddRme )SRpNAtieH e di M chl @37 dg, sol uti on,
dried over NaZzSQq, filtered, and concentrated in vacuo. 30 Chronatography
(on silica, ethyl 0dcetucd/)hasexireddacovi Fé¢ tries WUHII MECEELIBOCY®E per i di ne

S0 LSS S SHALES! 12 s e
then concentrated in vacuo. The residue was heated
in boiling methanol, decanted from the salts and

15 concentrated in vacuo. The residue was dissolved in
H,O and acidified (pH-2) with 1N HCl. The aqueous
layer was then extracted with ethyl acetate. The
combined, organic layers were dried over Na,SO, to give
the acid as a yellow solid (1.06 g, 39%).

20 Part F: To a solution of the acid of part E
(1.06 g, 2.42 mmol) in N,N-dimethylformamide (5.0 mL)
was added 1l-hydroxybenzotriazole (0.3%2 g, 2.90

_mmol), N-methylmorpholine (0.790 mL, 7.26 mmol), O-
(tetrahydropuranyl) hydroxylamine (0.425 g, 3.63

25 mmol) and 1-3-[(dimethylamino)propyl}-3-
ethylcarbodiimide hydrochloride (0.650 g, 3.39 mmol) .
After stirring at ambient temperature for 7 hours the
reaction was diluted with H;0 and extracted with ethyl
acetate. The combined organic layers were washed

30 with saturated NaHCO,;, saturated NaCl and dried over
Na»;80;. Chromatography (on silica, ethyl acetate with
5% methanol/hexanes) provided the protected

hydroxamate as a white solid (1.02 g, 78%).



WD 00146221 -369 PCT/ US00103061 phenoxyl p~g~-idine To a sl urr‘-q] “ﬂhd@@i
substituted BOC piperidine frompart H (5.9S g, 17.2 mol) in“I, 4~ ane
(10 nm) was added 4 N HCl di oxane solution (17 nL). 5 After one hour at

anbi ent teRpshRi¢ie the reaction was concentrated in vacuo. pdhgsb@oge wWas
slurried in diethyl ether and vacuumfiltration of the resulting

preci pitate provided the hydrochl oride sal&3as a white solid (9.6 g, 1009%.
|0 Part D. Preparation of 1-(nethylsulfonyl)-4-14( tri f |uoronethyl >
p~eno~yl piperidine To a solution of the hydrochloride salt frompart C
(4.6 g) 16.9 mmol) arRRzY it hyllerpretesredrbydi®xamat emad| pant F

di chl or onet hane (45 t zero grees Cel sius was adde .sol uti on. of

met hane sul f onyl JC‘rﬂng'dgL'( . é“?‘oﬂrﬁ, W38 kT F;é VAT En o Srd e R (@ ).
Afte,r one hour il anbi®tHaMmRenature, st he)sahve e chasost riopped ki, vacuo.
The residue was taken 20 up in ethyl acetate, washed with water two tines,
sat urat ed sodi urh&H ormge )sol Fticomeagdtiion ovetuKg?Be4aTE| Oedrdd Nl
concentrated-in_y 0._ TFhe .resi du lurried_in _diethyl _ether and vacuum
filtration of t ﬁen%fe%su %lllbﬁtgloglr ggi gi wg?lgﬁpl;gvfj&é’éa?‘ﬁe (gu'llaf (r)nr%' m'de as 25 an
of f-white solidadietd gAY stRatting abr ap@iahitoneaipetatitle for 2
[[4-[4(trif|uorvnethyl)phenOX¥éﬁl-piperidinyI]squon~rII a~et~te In dry
equi pment under TAYED e S SSuMeERafPdd e30eFr & FaltTBEES™ g, 13 mol )
was di ssol ved i Qi Aptsahy ek an k26, ML) ghikl edel @ swiaus seventyfive
degrees Celsius, and a 1 Msolution of lithiumbis(trinethylsilyl)am de (26
m.) was added <@rpurd [2aR20F¥h\Woe08r2622| (03BEIPST/ USG0O/-030W1 M nt ai ni ng
t he tenper re I ) i xty, fi gree Aft er ity mnutes at

m nus seve?éé;- f ic\t%gcgl\ggarrpeee@sf%egl )séilﬁgf‘é‘éﬁég?ﬁti oqnss‘ldf En%"f%%/lmsgﬂ oroformate (1.0
m., 13 mmol) in dry tetrahydrofuran (13 nL) was 5 added naintaining the
tenperature bel ow m nus si xty degrees. After thirty mnutes at m nus
seventy-five dedr@@®iG|idi:udTePREaF&SBt PEnNidY dgescked [Rit!? sat ur at ed

ammoni um chl oride sol ution ((:QQ rabbrapdt8Y¥hS ?ﬁ@%@x\g}i]th -etibvl-izcetate. The
conbi ned extracts 10 were washed with saturated amrmni um chl ori de sol uti on,

saturated sodi um chl ori de s¢Mifioomllacesdmader Na2S09, filtered, and
concentr at in vacuo to give the nethyl ene sul fonam de as an yel |l ow oi l

(4.95 g, 100% . 15 Part F: Preparation of nethyl

1- (phenyl methyl )-4-[[4(9-(trifluoronmethyl Jpheooxl.- 1- pi peridi nyl] ~ul fon~rl|
-4-p_iperidinecarboxylate To a sahution lof heI ene sul fonam de from
part E (1.14 g) 3 nmol) in di nﬁ@’rﬂl i (6~ @}03 wer e added potassi um
carbonate (1.24 g, 9 mwol), bis (2hfogoet hyl)benzyl "amine t0.7 g, 3 mol;

and 18Crown-6 (500mg). The slurry was stirred at sixty degrees Cel sius.
After sixteen hours the reaction was concentrated in vacuo. The residue was

taken up Part A: Preparation of 1,1-Dimethylethyl 4-hydroxy-1-
. i di boxyla
20 In dry equipment under nitrogen, 4-

hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in
tetrahydrofuran (200 mL) and triethylamine (29 mL,
0.21 mol). A solution of di-t-butyldicarbonate
(43.65 g, 0.2 mol) was added at such a rate that the
25 temperature remained below thirty degrees Celsius.
After stirring at ambient temperature for four hours,
the reaction was concentrated in vacuo. The residue
was taken up in ethyl acetate, washed with water, 5%
KHSO,, saturated NaHCQ;, saturated sodium chloride

30 solution, dried over Na,SO,, filtered, and



25 in ethyl acetate, washed with water three tines, saturated 89 ﬂﬁ@
chloride solution, dried over NazSQOq, filtered, and concentrat g%uo
Chr omat ogr aphy (on silica, ethyl acetate/hexanes) provi ded the erldlne
sul f onam d&Q@482%hite solid (950 ny, 30 59% . Part G Preg: gﬁfﬁ@

Met hyl 1-(2-nethoxyethyl)-9[ [4- [4- (tr|fé&mwonethyl)phenoxy] -1 a fo %

_4- box late 30 J ~ ~ 2003 WD 00l 46324371 PCT/ US00/ 03061 To a slurry
of the piperidine sulfonam de frompart F (420 ng, 0.8 mmol) in nethanol
(15 nL) was added ammonium formate (147 ng, 2.3 muol). The system was

purged with nitFeReANEERtEd #InYBEYC TReIZVRI LREgBRCs PLESH & éfoved and

pal I adi um on c ( 1 &) % on activated carbon, 50%ater)
was added. TheaggggFlgglags?égfﬁu édg?or ‘forty five mnutes, cooled,

filtered throughatel Bt ervaperanibnogen) , andieenbgletatad 4i-n{a-acuo. The
resi due was 10 di ssol ved in_dry dinet hg{éf ormam de (5 nL) and potassium
carbonate (150 ng, 1.07 ﬁﬁbﬁ}uaﬁemzsmf EPﬁ\‘]’Pbeét'Hyl ether (100 uL, 1.07

mol ) were added. The r Li9 Lhried.at thirty five degrees Celsius
for thirty hours and thgiﬁ'ﬁ‘adn conffcélje'n'?;‘r a”f%%_l n vacuo. The residue was taken
up in ethyl acetate @ndafsblecednt hfovpk B8Ol pepethelife thwire prashedd with
water two tines g%urag d so un1c Iorlge §O|Utl grled ver Na2S04,
filtered, and coficBnatPa deﬂ a&ﬂo lpgshyt 868?”%&? S NSHS i zed
(methanol) to ghMEelheebiawt Baxyehhyk nlgpem di,ng osimicanamirte 4s an
off-white solid ﬁlgo ng, 53% . Part H:. Preparation of

1- (2- met hoxyet hf} yoropenzeur i Fil pPEoASMEENGI ThheRGx FTWE)pi perhalishH 26
sul fonyl | - 4-pi p\%15dbggggégo%(%lohgngggdgggr%g%)aér ;gggl ?_r{%nt Wider,. nitrogen, the

Nmet hoxyet hyl piperidine su nam 1.51 g, 2. 97 mrol ) was
di ssolved in dryiheteahydootsrarsil6 wmk)bamndtpot(@sicgm trd metdly)l sandnat e

1. 27 8.91 dd t Af t f h
Caior B0ty vas R abebaRetar T s Ry e, B Ty s ARG untl T

pH=1. The slurrydyes &hitehedrenashed wohk itrledr santhididgd ddgmagsio to 3
0J!'J I 2003 WO 00/ 46221 PCT/ US00/ 03061 -372 give the car boxyl ic acid as a
white solid (1.49¢1§iuso0ufttepapt tpLapy @ﬁarfé’trlté(n sgfx hours, th

1- (2- met hoxyet hwascM&ae%éh&eﬁeea%raxean 197 W] - 4d 4déidue was

taken up in ethyl acetate, washed with water three
times, saturated sodium chloride solution, dried over
Na,S0,, filtered, and concentrated in vacuo.
Chromatography (on silica, ethyl acetate/hexanes)
20 provided the substituted BOC piperidine as a white
solid (6.0 g, 58%).
Part C: Preparation of 4-[4-(trifluoromethyl) -
A solution of 4 N HCl dioxane solution (17 mL)
25 was added to a slurry of the substituted BOC
piperidine from part B (5.95 g, 17.2 mmol) in 1,4-
dioxane (10 mL). After one hour at ambient
temperature the reaction was concentrated in vacuo.
The residue was slurried in diethyl ether and vacuum
30 filtration of the resulting precipitate provided the
hydrochloride salt as a white solid (4.6 g, 100%).
Part D: Preparation of 1-{(Methylsulfonyl)-4-{4-
i fluocrometh X i 1dj



5 (trifluoronethyl)phenoxy]-1-piperidinyl]sul fonvl 1 -4 .
- pi peri d~necar boxam de In dry equi pnent under nitrogen, t hed &amb(é@l ic acid

from part . , 2.83 mmvl) was dissolved in dry dinmeth r i (12
m.) and theu’dr(i]eoff‘élzzﬂi ng 10 reagents were added to the soluti ?gﬁg@ﬁ%&?

following order: N-hydroxybenzotriazole hygyate (0.46 g, 3.4 mmol),
N- et hyl nor pholine (0.93 nL, 8.5 nmol),
Q(t etrahydro- 2H pyran- 2-yl ) hydroxylam ne (1.03 g, 8.8 mml), and

1- (3-di net hyl am nopr qpyl ).-3 .15 et hyl car bodi i m_de hydraochl.ari 76 g, 4.0
ol ). The reaction %sg%ﬁ%ﬁoéﬂ ot ){"F%?‘fa;’?ef F}’?’?ft?éﬁ’ egg’(i@@lgieug(i (A9197t er forty
ei ght hours, theny eqosioOmmias GoNeaRh13BMehavacUyao e res duriaws taken
up in ethyl acetate, washed with water, 5% KHSO4, saturated 20 NaHCO3,

sat urat ed sodi uhcH Gdldd ios @tfi ¢he dvidsechreridgrsedt finame ettt dhd

concentrated in cuoQ, r qmat ogr,aph on _silica,. ethyl acetat exanes)
provi ded the THquﬁyé(;rgdxanﬁ%emg]soqﬁ \ﬁnn%é[ é%gl%lhgl(a%ﬁ@%n&é ‘4?85}?"’. % art J:
Preparation gf Nmwdr oty dichdomimeexkelehyis4mi) [4- dedo degrees
(trifluoronet hylj%ephe.noxy] - 1pi peridinyl]sul fonyl]-4pi peridi necar boxam c~e.
nmonohvdr ochl or i &€& IR0 46 -solAfttiegh Qo HIRRXTAP RYPLEREMECEPRRHR\YEt 9he830 (760

nmg, 1.28 nmol) i 2 i‘%)g'a . ; ed H IQxANE S utdon (3.2
m.) and mnet hanolél)(]é,.eg}m(rjrt ) %?tr(el?)pt I rl}tp@%r‘#%%t'es%gte gjr?bsiqent tensrs)erég%éur?e t he
reacti on was powmdin mtyl0@awt saeet oristied @itTheated Gwpb B ime2003 WO

001 46221 - 373 PG/CUSOQ/ %306 S| urrgtjj \Q/a%ef islotlcarted un %rierg tr9 e:}] shed
with acetonitri 9K G E§GHNVEEUS 6 girve RSy e cor?po nd %S “An of f
white solidi160. A lger®d) ankdRWor(eRtraedHi'n ealcaid .at athd afe GAUBAREN306S1:
510. 1886, 5 found 510.1862. Exanpl.el 3; Preparation o

. 1862. E i .
t et r ahydr o- N- hy drioiFied [y AigittydpréRexy pne- pageindifil 9=l ¥3hy g 24 pvr an-
4- car boxam de 1 i St ] P, [ 0N Of

1, 1- di met hyl et hy @49@%}5%9?9&%5?%%%0 Egﬁaetgt g%hleS sﬁ’%afé?’gldngl%él)pansent
under nitrogen, ah hfdr-odhigiepenldidngs(.26. 2,9963)2 nol) was di ssolved in

tetrahydrofuran (200 ni) and triethylam ne (2 ,;1420.21 nol). A solution of
di -t - but yl di car bF(Oa}{gt[ ﬁff.e@@r&,tlﬁnz%&omet%é’s} i&%&%t such a rate that the
20 tenperatuse remai ned (kelidwudtioniey hgagr-eeencalydi-us p iAfdeirdisitri ng at

anbi ent tenperature for fqQur hqQurs, the reaction was concentrated in vacuo.
The residue was taken u S e, washed with water, 5% KHSO4,

saturated NaHQ03, satiy afr€d e3RAipHdrEhh@idede nitrogen, the sulfonamide
from part D (4.2 g, 13 mmol) was dissolved in dry
tetrahydrofuran (26 mL), chilled to minus seventy-

20 five degrees Celsius, and a 1 M solution of lithium
bis(trimethylsilyl)amide (26 mL) was added
maintaining the temperature below minus sixty five
degrees. After thirty minutes at minus seventy-five
degrees Celsius, a solution of methyl chloroformate

25  {(1.0mL, 13 mmol) in dry tetrahydrofuran (13 mL) was
added while maintaining the temperature below minus
sixty degrees. After thirty minutes at minus
seventy-five degrees Celsius, the reaction was
quenched with saturated ammonium chloride solution

30 (100 mL) and extracted with ethyl acetate. The
combined extracts were washed with saturated ammonium
chloride solution, saturated sodium chloride

solution, dried over Na;S0O,, filtered, and



25 solution, dried over Na2S04, filtered, and concentrated in vacvo to give
the BOC piperidine as a white solid (37.7 g, 94%. Part B: Prg:gqjggtwmsn of
1, 1-di met hyl et hyl 4-(4nitrophenoxy) -1-pi,peridinyl carboxyl at 3 DJ
Ul 2003 WD 00t 46221 -374 PC1l'/US00/ 03061 To a solution of the BOC

pi peri di newbreoaspart A (10.05 g, 0.05 nol) in dinethylfornapcdesiolddtsin)
wer e added cesium carbonate (16.3 g, 0.05 m)l) and 4fl uoronitrobenzene (5.3
m., 0.05 nol). The slurry 5 was stirred” abbei ghty five degrees Cel sius.
After eight hours cesiumcarbonate (1.6g, 5 mmol) was added and the
reaction continued at ninety degrees Celsius. After a total of twenty four
hours, the reaconeenirateshcentvatwe i g/iade:hEThemqe@S}’&laaevvas taken up in
10 ethyl acetate Wi_t h vat ery three ti sat ur sodi um chl ori de
sol ution, dried" E)LVW% % £® farfter lao ac?fdlc nc entglaat gbgg'vacuo

Chr onat ogr aphy peet ¥:| ilr@paetdtiloracet at p{zh.epqarnaﬁﬁlm@&rdﬁdthpe ysubstituted
BOC pi peridine as an yellow solid (13.6 15 . Part C. Preparatlon of
4- (4-ni t r ophenoxy) pi peB@ReXY lrdoahi s

) 20 vae Added 4 R HCE SR aREa oft f‘eGr?éotgfra%eonZ??é% {“%%9’ fgghoane (5

anbi ent terrperahulfenialrradreea‘&tdnorpams EO(IC eIl rapt ed. 0 nmvat iowashe resi due was
slurried in diethyl ether and vacuumfiltration of the resal ting

precipitate pr&+EEedVERe Ry Frac My iy Ekuran 6 D& Pryhe el | ow solid (5.2
g, 1009 . Part ;B B8R #idt¥ylsilonate (1.03 g, 8.0 mmol) was

1- (et hyl sul fonyl ) - 4- (4ni t r ophenoxy) ~i peri dine To a solution of the
hydrochl ori de §§Idtedf REMATRAENS (FSTPR A t e nnn‘l@t%mdf%ff—é?ﬁyhéﬁifﬁe (7.0 ni,

30 50 nmol | gr an er.o de dded a
sol ution o% %15%2 g&@?@?\“};}l w%rﬁ( orlddg'a ?'&é ML st‘%éﬁm)Fgebgh grlgrret hane
f20 ). After H@ﬂewlaeuradaltedamterm ;ﬁ&mp.eramna" esluhey stOealtIr&cteaOCB WO
00/ 46221 PCT/ USQO/ 030% 375 sol vent _was stripped_in vacuo. The YSSI due was
taken up in et KyFRa&&fyte 2RESTE a0 ht}Wat IRFd | FEETaEREUMEFBEYs 0di um
chI oride sol utiyaRn Waited 0veri NAZIA: Ndlsker edi1aRdeqONGeRE rated in vacuo.

The product was
concentrated in vacuo. The residue was heated in

15 diethyl ether, the solid filtered and dried to give
the carboxylic acid as a white solid (1.25 g, 85%).
Part G: Preparation of N-[(tetrahydro-2H-pyran-2-

Y1l)oxyl -2-[[4-[4-(trifluoromethyl)phenoxy] -1-
eridi s ac ide

20 In dry equipment under nitrogen, the carboxylic
acid from part F (1.2 g, 3.3 mmol) was dissolved in

.. dry dimethylformamide (8 mL) and the remaining
reagents were added to the solution in the following
order: N-hydroxybenzotriazole hydrate (0.53 g, 3.9

25 mmol), N-methylmorpholine (1.08 mL, 9.8 mmol), O-
(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.19 g, 10.1
mmol), and 1- (3-dimethylaminopropyl) - '
ethylcarbodiimide hydrochloride (0.88 g, 4.6 mmol).
After two hours at ambient temperature, the reaction

30 was concentrated in vacuo. The residue was taken up
in ethyl acetate, washed with water, 5% KHSO,,
saturated NaHCO;, saturated sodium chloride solution,

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



5 recrystallized (ethyl acetate/hexanes) to give the sul fonam de as an
yellow solid (4.57 g; 76% . Part E: Preparation of nethyl 30 JuL 2003
[[4-(4-nitrophenoxy)-1piperidinvllsulf,~nyllacetate In dry equi pnent under
nitrogen, the sulfonam de 10 frompart D (4.48 g, 14.9 mol) was di ssol ved
in dry tewaoabezsf uran (30 nL), chilled to m nus seventyfi PeTadsy/Bea
Celsius, and a 1 Msolution of |ithium Dbj ﬁtrimethylsilyl)am’de (30 nL) was
added mai ntaining the tenperature bel ow” us sixty five 15 degrees. After
thirty mnutes at mnus seventy-five degrees Celsius, a solution of nethyl
chloroformate (1.15n, 14.9 mmol) in dry tetrahydrofuran (15 nmL) was added
whi | e nai nt ai niv&Fuhe Qmmm@mw @ s hukscai xeyhylbgreesat@fter thirty

m nutes at m nys r Ce Si us the reactl on was quenched
wi th saturat ed%am%ra%'nl elpjﬁ%(orl%fg Iim:on (‘% arﬂﬁt and- extr tY%d with et hyl
acetate. The cavlinkd exis ag} s7g\e)re washed wi th saturated ammoni um chl ori de

sol ution, saturated sodiumchloride 25 sol ution, dr| ed over Na2S04)
filtered, and @@ﬁeﬁ{raﬁﬁpaw%@,@@f Arhrakogr adhy (4okdsilica, et hy|

tatelh d lid (3.9
o 739, Patt F Propar oty on S oR o A o e fpafy gy =01 |

ni t r ophenoxy) - 1- pi peri @M@gﬂ_@m&yran 4-carboxylate To a solution
of the nethyl ene sulfonam from rt E 3 73

10. 4 n%% in
di met hyl f or mani de (2® La PR 5q X2 Re PIREY 08061 nl)

was added potasgi.um Gar tzonqatxﬁn&ﬁ) 7§19b éﬂdﬁamWé)(s bihsy (@e BE OxmEIdYS ) et her
(1.36 m, 10.4 mmol) and 18- Crown-6 (50 ng). The slurry was stirred at

si xty degrees @el@lusﬂlmfacfé&? SO X el hidurml )t h%n@) Tekezroh Wastleboncent rat ed
i n vacuo. Jhe ¢ hd h wat er
three ti rresé] sa ur ate d‘g %HF“OH "t}%l |on @Yﬁgl ed ov%f ézSO4

filtered, and m@mmdratvmtls |dulmmm.w1'ﬁm epr}w:l]JCécamtdé eam&s\tzaélheczed (et hyI
acetate) to giyg 40 the fetyahydropyrap, o) fopayide 3o g upite solid (2.1
concentrated in vacuo. The product was
recrystallized (acetone/hexanes) to give the title
15 compound as a white solid (0.60 g, 67%). HRMS (ES+)
M+ H * calculated for C;,H17F3N;0sS;: 383.0889, found

383.0885.,

Example 12: Preparation of N-hydroxy-1-(2-
20 methoxyethyl) -4-[{4- (4~ (trifluoromethyl) -
phenoxy) -1-piperidinyl)sulfonyl] -4-
ridine id h id

-CH
O 3

HCl
N
0
oM S8 cF,
o 00

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

25

rbox




Part G Preparation of
tetrahydro-4-[[4-(4nitrophenoxy)-l-piperidinyI)sulfonyl]-2prr$mﬂgtqmmboxyl
ic acid 15 In dry equi prmrent under nitrogen, the tetrahydropyran sul fonam de
frompart F (2.04 g, 4.77 mol) was dissolved in dry tetra an (12
mL) and p®C&Sth trinet hylsilonate (2.04 g, 14.3 mmol) magxgé§&%h3W

anbi ent tenperature. After five hours 2Gpater (50 nl) was added and the
tetrahydrofuran was stripped off in vacuo. The residue was washed with
ethyl acetate, the |layers were separated, the aqueous was chilled to 5
degrees Cel sius and_6 HCL was added until .pH=1. The slurry was filtered)
washed 25 with wat efPaftdYdFEEd MY alt eFo“éE?BQFHe Earboxylic acid as a
white solid (1hﬁ@r9xy?4%EriBQEE HaoPpegar gt bORo®) was dissolved in
tetrahydro-4-[[4-(4nitrophenoxy)-1-piperidinyl]sulfonyl]-N (tetrahydro-2Hp
yran-2-y|)oxy]tQwrp?vdﬁoﬁgga@a4ﬁéﬁambgeanﬁ dryeshuilpmene drRdemlni t r ogen)

the carboxylic id from part 1.63 ¢, .3.9_ | ) .was _di ssolved in dry

di met hyl f or man? &t ( T8t ) gn&OSHélPEnﬁ?nPﬁg% g'ﬁ?x)léafa Deiees 001 46221 - 377
PCT/ USO0/ 08061 (4 2agenys were addedwhe hhEegOkut kQBhi B tAeef @hla@wiche or der:
N- hydr oxybenzotri azol e hydxate (0.640 g, 4.7 mmol), N—nethilnnrphollne (1.3

mL, 11.8 nmol )teOReERLHERdEEMRENEdr Re1ovy LhAydoRepaRERe CELS4RSy, 12.2 5
mol ), and 1-( i .NORLO - et LLm 0 ide (1.1
05 5 i) e oa b FETha R B e PUB R b Te e M ERER LS Wier
forty eight hotits, rebhetieacwiasn coasenoneentir dhedacnovacThe Hesikes due was
taken up in 10 ethgl acet ate maghgd wth water, 5@6KHS%2 satur%ged
NaHCD3, sat ur af®¥ SBHFOnEnESr FGEYSoPhEFBRT - dVPEHSEVEF TRaYEGGT ' P1% er ed,
and concenbr atieglsd)), VeEtiOra €88 ONBCYY  aRRY Uit & |ddB.uretdhloride

acet at e/ net hanol / hexanes) provided the THP 15 hydroxamate as a white solid
(1.89 g, 95% .SPhytipn, pAEpgfacvel HR2S0s, filtered, and

tetrahydro-N—Q¥g§ £ 4 - 4ni Lrophepo =1:pLperi-din l.£.anyl] -.2Hpyr an-
4- car boxam de To géég S%%énléfv%ﬁgBT g ﬁ¥g$o§gﬁa ébfbéékkgg%kﬁ %8151.85 g,
3.6 mol) in wHideoxehed(93m.)7 ger 04a&dded 4 N HCL di oxane solution (9 nL)

and net hanol (1 nl) _A%ter fifteen Einutea,at gn?ie t .tenperature the
pr oduct precih%?%ﬁe%'f SRPERECAERCPEoh: L TREMEERY L R5RYHRE "di*"ut ed with
diethyl etber, the solidgifnlLbebrdtR91ypHenhoriiragen and dried in vacuo to

give the title conpound as a white solid (1.9 g, 93%. HRMS (ES+) M+ H+
cal cul ated for O ~Hz3NBéRSFidipggarbeaylatefound 430. 1314. 30 Exanpl e 14:

Preparation of N-hygpoxysdi(Rhenybrethl bocdpibelduih®- il PPaker gmet hoxy)
phenoxy] - 1- pi peri di nyl ] sul fonyl]-4p ~er~d~necar boxam de nonoh~drochl ori de
30J1j L 003(6.03 g,30 mmol) in dimethylformamide (60 mL) were
added cesium carbonate (5.77 g, 30 mmol) and 4-
20 fluorobenzotrifluoride (3.8 mL, 30 mmol). The slurry
was stirred at ninety degrees Celsius. After
nineteen hours cesium carbonate (3.26g, 10 mmol) and
4 -fluorobenzotrifluoride (0.95ml mlL, 10 mmol) were
added and the reaction continued at ninety degrees
25 Celsius. After a total of forty six hours, the
reaction was concentrated in vacuo. The residue was
taken up in ethyl acetate, washed with water three
times, saturated sodium chloride solution, dried over
Na,;S0,, filtered, and concentrated in vacuo.
30 Chromatography (on silica, ethyl acetate/hexanes)
provided the substituted BOC piperidine as a white
solid (6.0 g, 58%).

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



30 Jut 2003
WO 001 46221 -378 PCTI US00/ 03061 HO NO.N.N~1 / .CF HO~S0 O O ~O Part
e

A. Preparation of 1,1-dinethylethyl 4hydroxy-1-piperidinec:arboxylate In
dry equi prent under nitrogen, 4 5 hydroxypiperidine (20.2 g, 0.2 nol) was
di ssol ved“; 0t,‘§§52r,ahydr ofuran (200 nL) and triethylam ne (3%viscodsest Mol ) .
A sol ution ? I-t-butyldicarbonate (43.65 g, 0.2 nol) was added at such a
rate that the tenperature remai ned bel ed6Bhi xty degrees Cel sius. 10 After
stirring at anbient tenperature for four hours, the reaction was
concentrated in vacuo. The residue was taken up in ethyl acetate, washed

w th water, 5% KHS09) H ; 3qe Sat urated sodi um chl oride sol ution
dried over NazZS04, filtered, an concentrated in vacuo to give the BOC
pi peridine as a mhiFe Boblur{B70f the RMIYst Pauted: BOY eprper i dinef

4- (met hyl sul fo X ridi rboxylic | et hyl
ester 2% To a E%Ph 80¥ %gegg dpgéf dP]a;t? %3?§a%%n3§8¥4.84ynnvl)
in dichloromet rlaamewéléroaaaédat Hel@© delsese %muﬁonwam added triethyl am ne
(3.81 nL, 27.32 mmol) followed by nethane sul fonyl chloride (2.02 niL, 26.08
mol ) . Oncé t heLhg8i PRenhans 25 @mbﬁﬁmﬁei%WRﬁEﬁﬁW¥ﬁgt%%tﬁe%ﬁél@%nnved

After stirrin r he_r on in
vacuo. The rng 8ecé§§eﬁggé§e% E?nﬁiféé aﬁ%% #g§l§géhg P%£§£§gr t wo
times) saturated dletﬁyliethéﬁxﬁth&AdM&kﬂﬁﬂﬂltrsﬁﬂoﬁ(ﬂfLEH@103061 sodi um

chloride solution, dried over Na~S04, filtered, and concentr ted i n vacuo
to provide the*REUJFAPE BECGHPHEICWPIRVER] Lhy MdFocRiopufe patt C
Preparati on of ;4- g4wﬁggbfggp{@np;h§&y) Bo phenoxy] - 1- plperldlnecarboxyllc
acid) 1, 1di et hyl ethyl ester dry "equi prent under nitrogen,
4tr|fIuoréﬁethBﬁybh@noFremdri61@ﬂ<5W nhnfwemhmi%m%%@mwbb 4n[ﬂry

di et hyl f or mam de (125,p] g el si us sodi um
hydri de (2.74g, 68.4 nmor ' added and the ice
bat h was renoved After one hour at ambient tenperature, the nesylate from

part B (15.9 g, S added a the reaction.stirred.at eighty 15
degrees Cel si us. ¥n? ?%??Fhﬁnaﬁ {hﬁ <¥§ﬁ% Li9F "3 or FEOP hours, the
reaction was cleaﬁentr@f;eé §N YOCHOymdEe 4681 htfe 1851 4AKES WD, 6 mdi et hyl

et her, washed mnth wat er sat urated sodi um chi ori de solution, dried over
Na2804) flPt ertd; 4aA@el) in dichloromethane (45 mlL) at zero degrees

Celsius was added a solution of methane sulfonyl

chloride (1.97 mL, 25.4 mmol) in dichloromethane (10

mL). After one hour at ambient temperature, the

solvent was stripped in vacuo. The residue was taken

20 up in ethyl acetate, washed with water two times,
saturated sodium chloride solution, dried over Na,SO,,
filtered, and concentrated in vacuo. The residue was
slurried in diethyl ether and vacuum filtration of
the resulting precipitate provided the sulfonamide as
25 an off-white solid (5.25 g, 96%).

Part E: Preparation of methyl [[4-[4-
(trifluoromethyl)phenoxy] -1-piperidinyl]-
sulfonyllacetate

In dry equipment under nitrogen, the sulfonamide
30 from part D (4.2 g, 13 mmol) was dissolved in dry
tetrahydrofuran (26 mL), chilled to minus seventy-
five degrees Celsius, and a 1 M solution of lithium

bis(trimethylsilyl)amide (26 mL) was added



20 concentrated in vacuo to provide the substituted BOCpi peridine as a
beige solid (20.6 g, 100% . Part D:. Preparation of 30 JUL 2003
4-[4-(trifluoronethoxy)g, enoxyl piperidine At fifteen degrees Cgeljm ug, 4 N
HCLl in dioxanes 25 (125 nL) was slowy added to the substituted

BOCpi peri diWfe04/468%h part C (20.6 g, 57 mml) and stirred for FiHEI4/036hut es.
The reaction was concentrated in vacuo. FBaoresi due was di ssolved in water
(150 nL) and washed two tinmes with ethyl acetate. The aqueous 30 sol ution
was cooled to five degrees Celsius and the pH adjusted to eleven with 5 N

sodi um hydr oxi den 50l ¢ 1,00h %@Xééiﬁgé%wégbswwmﬁﬁ%gﬁgggé ¢ 19khy!

acetate was dried over NazS04, filtered, an 301J WO 00ra6z2 i
- 380 PCT/ C3S00J0Ba8desmnceifirant echirt wasimut es pabvinilBushe eygnstyi-tfitved

i i di i id(11.9 g, 80%. Part E:.. P ti f
B et iyl sul T onyTSEERe S (191147 ey S ¢ BhoRGH BY be P PAEHe 19T e
substituted pipefi di '}@L,; rommadi) Qo Idrp Qetﬁéhﬁlgmnih}g&é@i(l@' %Fgl vad in

di chl oronmet hane (125 nL) with triethylamne (12 , . ol )) and at
zero degr eesSCelaidsd aaigiuainingftheet temeesat toaybelowemisnisdeifsyl ni,

66.1 mml ) in dié:hl or omet \%aafs‘teeé rzl}qbim(ﬁdyYrﬁfeﬁggg%&ﬁéggﬁsp”eev@%"érg-%tivae”bi ent

tenperature, the 615 rresi due was taken up in

ethyl acetate, whsfiaskaMddlsmi€) (o téaP6iokabdsagednabeidumaiehl ori de
solution, 15 dried over NazS04, filtered) and concentrated in vacuo. The

resi due was recrSAEHI35SDRETEIHM™ el @F EEfeKahes}ofo (§0FPe Mhe 238G f onani de

as an offwhite ' [ %1 . Prepar abi g8 ~f el 4- [ 4
20 (trifluoromet dez%% enoxlyt]q'i 1€%Ier$§%%3ﬁéul ?géoﬁﬂnglniéﬂc} bl
- p~, ~eri di nk@ar beyd rashad dritle s tment edngemoni tmogbhortilde sul f onani de

frompart E (10.77 g,. 31.8 I s dissolved in.dr et r.ahydrof.uran (64
m), (F:)hi | | ed(to Efﬁ%ﬂfsmé&vésrﬁ?}?%t%\l%oéﬁéme‘égg%%?ué?&}i&r&o 11 ES) uti(on
of lithium bi s(taveretNylssi | yE)askded( 8@ndl Fowrentddeddraimtvadudkd he

tenperature bel ow mnus sixty five degrees. After thirty_m nutes at m nus
seventy-five dedteis (8 sinpthwlang RY-bhOREMREENGF 2RI YRS 30 (2. 45
ni, 31.8 mml) in dyy 4 etyr@wdrofuran (32 ni) was added maintaining the
tenperature bel ow m nus sixty degrees. After thirty mnutes at m nus
sevent y-f i véSdediasds KelRiapsiration eatthenhywasl- (phenylmethyl) -4~ [[4-

(4- (trifluoromethyl)phenoxy] -1-piperidinyl] -
f 11-4-pi idinecarbo a
To @ solution of the methylene sulfonamide from
part E (1.14 g, 3 mmol) in dimethylformamide (6 mL)
20 were added potassium carbonate (1.24 g, 9 mmol), bis-
(2-chloroethyl)benzyl amine (0.7 g, 3 mmol; and 18-
Crown-6 (500mg). The slurry was stirred at sixty
degrees Celsius. After sixteen hours the reaction
was concentrated in vacuo. The residue was taken up
25 in ethyl acetate, washed with water three times,
saturated sodium chloride solution, dried over Na,80,,
filtered, and concentrated in vacuo. Chromatography
(on silica, ethyl acetate/hexanes) provided the
piperidine sulfonamide as a white solid (950 mg,
30 59%) .
Part G: Preparation of Methyl 1-(2-methoxyethyl)-4-
({4-[4- (trifluoromethyl) phenoxy] -1-

eridi fonvll-4-pi id] hoxvlate



30J UL 200 W 00/46221 -381 PCT/ US00/ 03061 quenched with saturated
amoni um chl oride solution (125 nL) and extracted with ethyl &8dUat8) The
conbi ned extracts were washed with saturated ammoni um chl ori de sol ution,
saturated sodiumchloride 5 solution, dried over Na2S09, filtered, and
concent r at ™ 90682dcuo to gi ve the nethyl ene sul fonam de as BRTA/EPI3P$10i |
(12.69 g, 100% . Part G Preparation of Mhyl 1-(phenylnethyl)-4-[[4(4-
(trifluoromethoxy)phenoxy]-1 10

pi peri dinyl | sul fon_ylI-4-piperidinecarboxylate To a solution of the

met hyl ene sul f onam de, from,part FE .46..9, 51.5 mmml). ] j et or mam de
(90 n.) was added po?gsﬁ 5%185§|yb(§)réit%g’e( %f.%frgl,dlﬂae4.s?‘ll>l%dr{nénngzﬁg? ﬂyé"t
bi s- (2- chl or oet gk benziylz camigne o B2 nfhcd)) Sh magBRdrolandh sL8I0r owens 6 ( 700

ng). The slurry was stirred at sixty dearees Cel sius. After twenty four
hours the, r eact PGAeHaS"FORABAL Eradten M4dud'S TrHe I d¥ifle wald & aken up in

et hyl acetate, j_t.h . thr rg;§ t iu | ori de
solution, dri ed\ggl\%;tea(rae ‘0025%02%918:@?1‘[ g{let , ng.ﬁzgtd oncefn ra%}de Jﬁﬂ"%ﬂ%hoﬁ%e

resi due was % echnjistraidenz ed reset harzolrentovegi v d e N dbinzy | omi geerbah ne

sul fonam de as a white solid %15 %6052O .. 25 Part H_Preparation of

1- (Phenyl met hyl )\84- P44 Cr WEL@Siorfet ﬂf)tﬁﬁ’éaﬁcﬁ@]cqﬁbcﬁ?'pe WA

sul f 2y11-4=pi perj.di BeeRINOXYHC QG ildh dak UH IR folefoniy rogen, the
N- benzyl piperidine sulfonamde frompart G (1.5 g, 2.7 muol) 30 was

di ssol ved i n dxyinsteshydosfedan fi3¢ eded dbd oquatasediane rungahyl sil onat e

(1.1.5 g, 8.1 mmul a d anhient te e. - y.. f.our
hours, water (1(5llt )o%zlé gggeg%éjﬁ&rﬁgtr%%egeggggéaaéy% U'@({J%Ee{{% \)@S
00146221 -382 3d3s$dlvied203 4Py 'dids@MyQA3@GhaGeldss uss ol N 4l was added
until pH=7. The slurry was filtered, washed wth watelr and.dried in vacuo

to give the car BOX{SEE W CTROTE Wi Yo % 819:d XL 24P )85 <5 part |-

Preparation of LybpberpyTemByhlANdrHdet najy 4o 2H ey oD Werdxy-4- [ [4-
[4(trifluoromethoxy)phenoxy]-1-piperidinyl]sulfonyl | -4 ;pip~ridinecar
oxyl ~te In dry eddegmentThgndeactiiiorogds sthenest boxyihermo Vel from part H

(129 2 2o diis dasalyed db it TR gy (0 ) and the
N- hydr oxyber® ot cioareht rayedatien (Mhdfd.g, ThebGemiplye Wesrettdkegmorphiol | ne
(0.73 nt, 6.64 gqg&a’a%etate and filtered through Celite. The
filtrate washed with water two times, saturated
sodium chloride solution, dried over Na,S0O,, filtered,
and concentrated in vacuo. The product was
20 recrystallized (methanol) to give the N-methoxyethyl
piperidine sulfonamide as an off-white solid (150 mg,
53%) .
Part H: Preparation of 1-(2-methoxyethyl)-4-[[4-[4-
(trifluoromethyl)phenoxy] -1-piperidinyl] -
25 sulfonyl]-4-piperidinecarboxyli id
In dry equipment under nitrogen, the N-
methoxyethyl piperidine sulfonamide from part G (1.51
g, 2.97 mmol) was dissolved in dry tetrahydrofuran
(30 mL) and potassium trimethylsilonate (1.27 g, 8.91
30 mmol) was added at ambient temperature. After five
hours, water (10 mL) was added and at 5 degrees
Celsius, 6 N HCl was added until pH=1. The slurry

was filtered, washed with water and dried in vacuo to



15 (tetrahydro-2H pyran-2-y1) hydroxyl am ne (0.83 g, 6.86 nmol), and

1- ( 3-di met hyl am nopropyl ) - 3et hyl carbodi i m de hydrochl oride (0,59 .1
mol ). The reaction was stirred at forty five degrees Cblsius3DAﬂ€éWHtmn
hours, the reaction was 20 concentrated in vacuo. The residue was taken up
in ethyl avete#&?2l washed with water, 5% KHSO04, saturated Netdd0Gsoomadasr at ed
sodi um chl ori de solution, dried over ;% filtered, and concentrated in
vacuo. Chromatography (on silica, ethyl ‘at e/ hexanes) 25 provided the
THP hydroxamate as a white solid (1.24 ngy, 88% . Part J:. Preparation of

N- Hydr oxy- 1- (phenyl nethyl )-4[ [4- [4- (trifluoronethoxy)phenoxy]

- 1pi peri di nyl ] guv¢oh9¢]Canbgayéupeﬁﬁdﬁné@aﬁb@kaﬁﬁdéelldnddh#drthlorlde To
a solution of tPg ﬁP hydroxamate frompart | (1.18 g, 1.84 nmol) in

1, 4-di oxanes (5 ne was added 4 N HCl1 di oxane solution (5 nL) and net hanol
(1 n). 30 JPéth- 2008r¥P=00k46225 fPCT/(WSRRLBZAGE L1983 -M-ter thirty

m nutes, the reaction was diluted with , diethyl ether, the solids filtered
under nitrogen and dri ed (FAt¥abyereo 2gi-Perehe 2t vi) @xvdmbodrd -d¢-a whit e

solid (0.96 <9, 8~). 5 f.ar G 3N306S1
208 1856, 1Eund o6 AT 14 Efaﬁrgkfghyg,ﬁgbgﬁa?&i opiBer FEAAT
N- hydr oxy- 1- (2nmet hoxyet & 1144[- 18h nek kaxyBphenoxy)-1 10

pi peridinyl]sul fonyl]-4 piperidinecarboxam de, nmonohy~|rochloride O CH3
HO NO,N.N-1 / fiEy -§apipment gngey PELEREETA LBEe FAFRRPYH it

L tlrgégﬁt héyll et hyt; 4- bydhogysrl B R\ idiyNesaphoxKbat e by dh% AW  under
dry dimethylformamide (12 mL) and the remaining

10 reagents were added to the solution in the following
order: N-hydroxybenzotriazole hydrate (0.46 g, 3.4
mmol), N-methylmorpholine (0.93 mL, 8.5 mmol), O-
(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.03 g, 8.8
mmol), and 1-(3-dimethylaminopropyl) -

15 ethylcarbodiimide hydrochloride (0.76 g, 4.0 mmol).
The reaction was stirred at forty five degrees
Celsius. After forty eight hours, the reaction was
concentrated in vacuo. The residue was taken up in
ethyl acetate, washed with water, 5% KHSO,, saturated

20 NaHCOi;, saturated sodium chloride solution, dried over
Na,;S80;, filtered, and concentrated in vacuo.
Chromatography {(on silica, ethyl acetate/hexanes)
provided the THP hydroxamate as a white solid (800
mg, 48%).

25 Part J: Preparation of N-hydroxy-1-(2-methoxyethyl) -
4-[[4-[4-(trifluoromethyl)phenoxy]-1-
piperidinyl]sulfonyl}-4-
piperidinecarboxamide, monohydrochloride

To a solution of the THP hydroxamate from part I

30 (760 mg, 1.28 mmol) in 1,4-dioxane (3 mlL) was added
4N HCl dioxane solution (3.2 mL) and methanol (3.5
mL) . After thirty minutes at ambient temperature the

reaction was poured into 100 mL acetonitrile. The



hydr oxypi peridine (20.2 g, 0.2 nol) was dissolved in tetrahydrofuran (200
mL) and triethylamne (29 mL, 20 0.21 nol). A solution of 30JUL 2003

di -t-butyl di carbonate (43.65 g, 0.2 nol) was added at such a rate that the
tenperature remai ned below thirty degrees Celsius. After stirring at

ambi ent t ewoao6iie for four hours, the reaction was concefGTA¢¥8034 vacuo.
The residue 25 was taken up in ethyl acetgte, washed with water, 5% KHS04,
saturated NaHC03, saturated sodiumchloride solution, dried over Na2S04)
filtered, and 30J JL 2003 W 00146221 -384 PCT/ US00/ 03061 concentrated
in vacuo to give . the BOC pi.peridine as a white solid (37.7 94% . Part

B: Preparation 6}u£¥(nﬂﬁﬁyF§§F?6ﬁ9I§% ﬁ?o&btﬁﬁﬁ?ﬁwi%ﬁé@ﬁ%f%gQQIic aci d,

1, 1-dimethyl et hybebofi@kiTe ang0hpié@n;ipfviheo B piveridéneieiepart A
(5.00 g, 24.84 mol) in dichloronmethane (50 nL) at™ zero degrees Cel sius,
was added trietbghpoiind 8. 81 off @7iGe sobld fOIdDved B9 het HAME sul fonyl
chloride 10 (2. , 26.08, mol). .Once, the addit] S co e he

cool i ng bath V\/a2§§g};ovéa Aftecia%‘?‘ilrarti‘?{jg ri‘%dfr %%"h%ﬁﬁo\é‘@f he %écﬁ?% ‘m xture
was concent rsat efloiindvaeug. 1dbe resi due was taken up in ethyl acetate,
washed with water two tines, saturated 15 sodium chloride solution, dried
over Na2S04, filtered, and concentrated in vacuo to provide the nesylate as
an of f-white solLj Op.-2> N, Pa . iy, O _a. _
4-[4-(trif|uoro%%?ﬂéi??éheﬁgié??{%%?§e§%d?%%%%?ﬁ%é@]$cﬂ£§%07yl?1£64

di net hvl et hyl ester |n dry(equniprephenare)-nipipgeindinyl]sulfonyl] -

4t ri f | uor omet hoxyphenol (19H15 g, 57 nmpl ) was.dissolved in dry

di net hyl f or mam de (125 — T 1%egrees Cel sius sodi um
hydride (21449, 25 68.4 mmol of the 600 oil dispersion) was added and the
ice bath was renoved. After one hour at anbient tenperature) the nesyl ate
frompart H (15.9 g, 57 mol) was a and the reaction stirred at eighty
degrees Cel sius. After stirring at, anbi| et r erature for four hours,
the reaction was concentrated i n _nNacxy, Nhe'residye was taken up in diethyl
ether, washed with water, satuf&te sgﬂiun1chloride N@1 ution, dried over
Na2S04, filtered, and 3 0J Ul 20

Part A: Preparation of 1,1-dimethylethyl 4-hydroxy-1-
iperidinecar late

15 In dry equipment under nitrogen, 4-
hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in
tetrahydrofuran (200 mL) and triethylamine (29 mL,
0.21 mol). A solution of di-t-butyldicarbonate
(43.65 g, 0.2 mol) was added at such a rate that the

20 temperature remained below thirty degrees Celsius.
After stirring at ambient temperature for four hours,
the reaction was concentrated in vacuo. The residue
was taken up in ethyl acetate, washed with water, 5%
KHSO,, saturated NaHCO,;, saturated sodium chloride

25 solution, dried over Na,S0,, filtered, and
concentrated in vacuo to give the BOC piperidine as a
white solid (37.7 g, 94%).
Part B: Preparation of 1,1-dimethylethyl 4-(4-

X enoxy) -1-piperidinyl rboxylate

30



wo 00~ab62zi -385 rcT~usooi o3obi concentrated in vacuo to provide the
substituted BOCpi peridine as a beige solid (20.6 g, 100% . Pgmt jyp: 2003
Preparation of 4- [4- (trifluoromethoxy) phenoxylp beridine 5 At fifteen

degr ees %?@%214 N HC1 in dioxane (125 nL) was slowy addeqisgosdde

substitute Iperidine frompart C (20.6 g, 57 mmol) and stirre *or
ninety mnutes. The reaction was concemt¥®&ed in vacuo. The residue was
di ssolved in water (150 nL) 10 and washed two tinmes with ethyl acetate. The
aqueous solution was cooled to five degrees Celsius and the pH adjusted to

el even with 5 N soditgmahydnexiide 2 gheoBoane ipdractad mtdh gihylnacetate.
The ethyl acetate was dried over NazS04, filtered, and 15 concentrated in
vacuo to provi dé%-Hé subs$t-itbumed )pilpediimiendvds crmpaiigte sb19@ P4l. 9 g, 80% .
Part E: Preparatiqn .of: 1- | sul -4-[A~t _

~omet hoxy) ~ahe%t§fy &%853% gg%éﬁﬁb%%ﬁ%%gé%t i4(t1ust'e3d gp’i éoe'rqsﬂi"r‘l%l} r%rrlﬁip%rt D
(11.5 g, 44.1 fioroms rdbesekyed (5N 3dmthl or.oetmane. (1% nd)untkyh
triethylamne (12.3 nL, 88.1 mmol)) and at zero degrees Celsius, a solution
of nethane Bul M&fyISTEARIFEH d¢ €391ty f1i86. Seans9s iFE X €43 or ohEERENe (20 25
m.) was added. _Atper houl j enperat ure, e S
stripped in vagﬁl\ . %Tﬁ%%?é‘:'s? Sé%\%\nfag%ﬁgﬁtt&pmn' 6z}f’hy? %‘%%@af‘g%gvxgéﬂé\g wth
wat er two ti megndsather atedtiodi wwnthihaeddeatselirdon, delyress o@eks Nag2S04)
filtered, and cqncentrated.in _30 vacuo. The residue was recr¥stal i zed

(ethyl acet at efi&tands o6 igPfe TRt YU PERaMNF Sxs e FETRFL @7 sBFFd (10. 77

g, 72% . Part kondeeRahakidon nofvadidly| The4+ediawd Gvas taker008 WO 00/ 4G221
PCTNSO0/ 03061 -386 (trifl uoronethoxy)phenoxy]- 1pi peridinylisulfo

QL1- 4- pi pet? di BEEXLLSLPILALE /| WaghESeyait Pt AdhdeIr &R tY BERM) t he

sul fonam de 5 f. I 7 8 ). was dj ssol [

t et rahydrofurar?a?? %Le)td, Egﬁﬁlgpeghggr%ﬁﬁussgggj\}eln%fi(\!;%é%%gerf\g%lé lgae?gs?{’ds, and
a 1 M sol uti onfafl tleirell, usmbli sbhriemetrhykedi iyl ardue. (Sronts teagsapdded

mai ntai ni ng the tenperature below mnus sixty five 10 d ees. After thirty
mnutes at ni nﬁ?nsgvlgr’ftcﬁ-'fF\Fg’y&eﬁlf(?«g?t@é?’?i’ﬁ%‘,esd %Hr%“%%ﬁ of et hyl
chl orof ormat e E2Ab4T itk edl 8BBCMEBEriidideY aletaraRydraiwirssn {32 (k) swas added

mai ntai ni ng_the tenperature bel ow mnus sixty degrees. After thirty mnutes
at mnus 15 se@enty¥¥i-ve degrees Celsius, the reaction was quenched with

sat urated ammpip ehl eride 50l o (133 -'f%i\%t)ﬂd}:?n%i b £ 4 &gt hy!

acetate. The conbi ned extracts were vyashed t at ur at ed ‘anmoni um chl ori de

sol ution, saturated sotonehybrochderide
To a slurry of the substituted BOC piperidine
from part B (6.44 g, 20 mmol) in 1,4-dioxane (5 mL)
20 was added 4 N HCl dioxane solution (20 mL). After
two hour at ambient temperature the reaction was
concentrated in vacuo. The residue was slurried in
diethyl ether and vacuum filtration of the resulting
precipitate provided the hydrochloride salt as a
25 light yellow solid (5.2 g, 100%).
Part D: Preparation of 1-(methylsulfonyl)-4-(4-
nitrophenoxylpiperidine
To a solution of the hydrochloride salt from
part C (5.17 g, 20 mmol) and triethylamine (7.0 mL,
30 50 mmol) in dichloromethane (80 mlL) at zero degrees
Celsius was added a solution of methane sulfonyl
chloride (2.32 mL, 30 mmol) in dichloromethane (20

mL) . After one hour at ambient temperature, the



20 solution, dried over Na2S04, filtered, and concentrated in vacuo to give
the nmet hyl ene sul fonam de as an yellow oil (12.69 g, 100%. Part G
Preparation of nethyl 1-(phenyl nethyl)-4-[[4[9- 30 JUL 2003
(trifluoromethoxy)phenoxy]-1 25 piperidinyl | sulfonyl,,

- 4- 0i ger i Wae4ePoxyl ate To a sol ution of the nethyl ene suPEEARAYERI6K r om
part F (20.46 g, S1.5 nmmol) in dinet hyI_EgFman‘i de (90 rnL) was added

pot assi um carbonate (21.3 g, 154.7 30 mmol), bis-(2-chloroethyl)benzyl
amne (12.0 g, 51.5 mmol; and 18-Crown-6 (700 ng). The slurry was stirred

at sixty degrees Celsius. After t%\enty four haoyrs the. reaction S
concentrated iSPNETo WSS T PRESY 4P [ VAHR WO R/ H82YTIPCHR Y ®B061 - 387

resi due was tﬁlﬁ?rhrPFédﬂirletafB@ta&?@,t %é‘shé’@%‘ﬁ% VWatélaiNaEx‘é‘é_ thres, tines,
saturated sodi um chlori"de solution, dried over NazS04, filtered, and
concentrat ed isetwaaied Hesinesichiomate Solboryst aldy ed ¢ver a0, .t o gi ve

the N-benzyl piperidinhe sulfonam de as white soli 15 529 . Part H
Pr epar ati on ofglgﬁ:[e[rf- 4%4&9%%@ yj? vacuo. Ihd%foaiéddial

phenoxy] - 1spi pedd#dbd )15 donyd dhyi-pesd wh fecedboxyd  ccacgdvarthyl ester 10
To a slurry of the N-benzyl piperidine sulfonam de frompart G (4.17 g, 7.5
mol ) in net haBlEQEmide agarmdtld @rmem in forat@ (1646.-g, 22.5 mol ).
The system wa d M it f } put es. . 4, i _stream was
removed and 1? pa I%g'diﬁt?n%gérfrycttalr%gﬁ&f( 1“?%”&910?] [lutJ) ﬁii%ﬁ?%ﬁ%ﬁﬁgc ?vgt ed
carbon, 50%water) was maigead.dithel resciomn vixerafd uxed for thirty m nutes,
cooled, filtered through Celite under npitrogen, and concentrated. in vacuo
Lo give the unsubstit Gdd HHETETnantES (1T e So°asbeF FeoBHRFd (3. 15
9, 90% . Part dronPrRpadr @ iaQn «f %etlhy.b Ik MBE O Xy s 31 yed| ihdary4-
(trifluoromethoxy)phenoxy] -1nsnPrs~~nyllsulfonyll-4-r~i8eri inecarboxvlate
25 The unsubstiatpradydsigfaitiadi ne & uilflonarh el ¢ ore pairus| g8vengy-6. 45 mol )
was di ssol ved J.n, dr i |-f or. nam ( ) assi rhonate (1.3
g, 9.7 mol) a{fnlgfez-dgeﬁgjr?o% hwﬁl%eﬁwaq“g? h%?l E%O%%P§$78%Tg ﬁa‘é&e added.
The reacti on s &tdimestydGidty tmide f (3@ degreses L@disdus for sixteen
hours and then c.oq:cent.ratf-]: in vacuo. The residue was taken ﬁ{) in ethyl
acetate and fiTA8téd Hhifo CSTTRE 25 P91 P WS hEd W t A ViBt er two

tinmes, saiprat®Rireed.0 Aftler 2H0F MO RMHIZ2lat 38Bhus seventy-five

degrees Celsius, a solution of methyl chloroformate

(1.15mL, 14.9 mmol) in dry tetrahydrofuran (15 mlL)
was added while maintaining the temperature below
minus sixty degrees. After thirty minutes at minus
20 seventy-five degrees Celsius, the reaction was
quenched with saturated ammonium chloride solution
(100 mL) and extracted with ethyl acetate. The
combined extracts were washed with saturated ammonium
chloride solution, saturated sodium chloride
25 solution, dried over Na,S0,, filtered, and
concentrated in vacuo. Chromatography {(on silica,
ethyl acetate/hexanes) provided the methylene
sulfonamide as a white solid (3.9 g, 73%).
Part F: Preparation of methyl tetrahydro-4-[[4-(4-
30 nitrophenoxy)-1l-piperidinyl}sulfonyl]-2H-
pyran-4-carboxylate
To a solution of the methylene sulfonamide from

part E (3.73 g, 10.4 mmol) in dimethylformamide (20



PCT/ US00/ 03061 sodi um chl oride solution, dried over NazSQg, filtered, and
concentrated in vacuo. Chromatography (on silica, ethyl acet?bgﬁﬁgm®nes)
provided t he Nmet hoxyet hyl pi peridi ne sul fonam de as a white i (1.65
5099 . Part J: Preparation of
1 (2- et hoXXARORGP31 4- [ [ 4-[4(tri f1 uor omet hoxy) phenoxy] - 1- pi pREFHSIRA3&N £ ~y !
| -4-piz~eridinecarboxylic acid In dry eqiguent under nitrogen, the N 10
met hoxyet hyl piperidine sul fonam de frompart |I (1.6 g, 3.0 mml) was
dissolved in dry tetrahydrofuran (25 nL) and potassiumtrimethylsilonate
(1.3 g, 9.13 mq# t ratur f er nty four
hours, water (1 nL?@%agggggegggﬁ é?RS éggggggglé%Ceﬁ qtlwgN HC1 was
added until pH=vmoIhe blarng-hasmbelthglé¢drhwashied3w th, maoen amdldried in
vacuo to give the carbox%lic acid as ﬁn ofh white solid (1.39 a: 90% .
Part K Preparaf?@n 8f C¥VD- fet RERy BBhYI ) ezélPrEVeWP§h§896r2 ﬁﬁran 2. yl)

oxy] -4- L44tyi bluorauetbouylanengryks Loploebhdhayll—chif onvl |

-4-Ri perldlnec r I'n dry equi prent under nitrogen, the carboxylic
acid from part deéd&r36bngyaid. Gancnntramad dinssakved | Th25rdsydue was

di met hyl f or mam d emaining re nts re added to the
solution in the* ?%%Poﬁ?nénoﬁd V? ﬂ9ﬁ§8F8xyﬁéﬁgg EaﬁﬁdrégéeFO.43 g,

3.2 mmol ), N-met hykaor ghel,kaeei0s88 1k cﬁlgrﬁﬁglkolutlon dried over
Q(t etrahydro- 2H—pyran 2-yl ) hydroxylam ne (0.97 g, 8.0 30 mmol ), and

1- (3- di met hy| af¥adiRopyii)lteaesyl carhowinarnde ahadt gohlvwdwe (02 g, 3.7
mmol) - The Teaglioa.es.aLl Eed 8L heskiadgdrags Gebabusy A4IgE LueNty

hours, the reaction was concent

PCT/ USO0/ 0306! tl389twarabyd¥hpyresi dué fuaamtidkeasup whlebhybladeuate,
washed with water, ?/ KHS04, saturated NaHCO3, saturated sodi um chloride
sol uti on, drled30v% 2S04, filtered, and concentrated in vacuo.

Chr ot ogr aphy Ba£@NGSi btegarsﬁmsh a%eta&%hgzs@eeal [paoyikded the THP
hydroxamate as a white solid (1.42 art L. Preparation of

N- hydr oxy- 1- ( 2- nethoxyeﬂhyrymbepoﬁﬁ? p4plpﬁrnﬁnuwﬂ¢ﬁgﬁﬁgmyﬂ pREnoxy]

- 1pi peridinyl]sul fonyl]-4 .10 pi di ¢¢arba m de, nonohydrochloride To a
solution of the THP hy .3 g, 2.13 mol) in

1, 4-di oxangs (2 i) MasdaddeduﬂphbHCluddexanétsogahhonhéS 3 nL) and
nethanol (0.5 Afte

di et hyl et her, ?EF%QW?HQP¥F??e?gE?ﬁﬂangﬁPEFéégﬁggngdr?egh:étsgcﬁg Po
give the title masppundsagiasvhi-te sal ddy(tet?alyd?6¥hrabiRVB2(REY) M- H ~
cal cul ated for Czl H30F3N30~S1: 526. 1835, found 20 S26. 1805.
and potassium trimethylsilonate (2.04 g, 14.3 mmol)
was added at ambient temperature. After five hours
20 water (50 mL) was added and the tetrahydrofuran was
stripped off in vacuo. The residue was washed with
ethyl acetate, the layers were separated, the aqueous
was chilled to 5 degrees Celsius and 6 N HCl was
added until pH=1. The slurry was filtered, washed
25 with water and dried in vacuo to give the carboxylic
acid as a white solid (1.66 g, 84%).
Part H: Preparation of tetrahydro-4-[[4-
nitrophenoxy) -1-piperidinyl]sulfonyl] -N-
[(tetrahydro-2H-pyran-2-yl)oxy] -2H-pyran-4-
30 oxamide
In dry equipment under nitrogen, the carboxylic

acid from part G (1.63 g, 3.9 mmol) was dissolved in

dry dimethylformamide (10 mL) and the remaining



Exanpl e 16: Preparation of N-hydroxy-2-[[4-[4 (trifluoronmethoxy)phenoxyd
-1lpiperidinYl | su~.fonyl | acetamde OH,N.N~1 ~ , CFHO~-SO25 00O
Part A: Preparation of 1,1-dinethylethyl 4-hydroxy-1 g,iperi&ﬂd@témﬁoxYlate
In dry equi pnent under nitrogen, 4 30 hydroxypi peridine (20.2 0.2 nol ?
was di ssol \)‘89 0Pi622bt r ahydr of uran (200 nl) and triethyl am neP® 2'335&2193061 30
JUL UO3 WO 001 46221 -390 PCTIi JS00I 030G t3+4,21 nol). A solution of

di -t-butyl di carbonate (43.65 g, 0.2 nol) was added at such a rate that the
tenperature remai ned below thirty degrees Celsius. After stirring at

anbi ent tenperature for four hours, 5 the reaction was _congentrated in
vacuo. The resi J@9%ELS digae §Fded é'ton)'flhea@éﬁé‘ttéfmwéélhé evm&[‘ﬂ e 5%
KHS04, sat ur at edXaH03- sl 2edi Pkl erlsdareol(dtisam, rised over
Na2S04, filtered, and concentrated in vacuo to give the BOC piperidine as a
10 white solid (B®17,gN-owghy lperphdl iPeepdr.dt imdn 8f .8 mmol), O-

4- t hyl | f ) hyd -1 idi | i i 1,,1-dijmet hyl.et.hyl
Setor 1o o sor utiErERrS s B s R s RSk pe (0TS "R o )
in dichl oronet hare1(050 aid 1at(3ZeTimedegneas niepreipys,) -8as added tri et hyl ani ne

(3.81 nL, 27.32 mmol) followed by nethane sulfonyl chloride (2.02 nlL, 26.08
mol ). Once t he S&8ilCiaGHRORES Mdgiep herde adhid 3d6is g -Bafh was MtRved. After

20 stirring for 4w haurs 4:he, feactin E&t%kﬁﬁ §i9%ng%£ﬁ§§g§d i n vacuo.

The residue was taken up in ethyl acetate, washed with ter two tines,
sat urat ed sodi uedlsliorsi.de ASalent ifairt ydreiedh toveurida 7804, reklctaraed , waand
concentrated in vacuQ to provide the nE%xJate as, 25 an %f -mhitejﬁplid

(7.34 g, >100% SOBSFPTEATEFeddr AHT of THE Tesidue was taken up

4-[4-(triflupr ogehyoxppherexywabhRiderit®i Regar)ox%l kesag] dsaturated
1, 1di me~hyl ethy~_ ester In dry equi pment under nitrogen, 4 30,
trifluoronet hox)gHERel £aburstgd sedinpl Fhhasidessel Vedcrn diyed over

LT 854320, £ P M Lt ot o QR <o um e
Chromatography (on silica, ethyl
acetate/methanol/hexanes) provided the THP

15  hydroxamate as a white solid (1.89 g, 95%) .

Part I: Preparation of tetrahydro-N-hydroxy-4-[{4-(4-
nitrophenoxy)-1-piperidinyl]sulfonyl] -2H-
pyran-4-carboxamide

To a solution of the THP hydroxamate from part H
20 (1.85 g, 3.6 mmol) in 1,4-dioxane (9 mL) were added 4

N HCl dioxane solution (9 mL) and methanol (1 mL).

After fifteen minutes at ambient temperature the

product precipitated from the reaction. The reaction

was diluted with diethyl ether, the solids filtered
25 under nitrogen and dried in vacuo to give the title
compound as a white solid (1.4 g, 93%). HRMS (ES+)

M+ H' calculated for C;;H;3N30gS;: 430.1284, found

430.1314.

30 Example 14: Preparation of N-hydroxy-1-(phenyl-
methyl) -4-[[4-[4- (trifluoromethoxy) -
phenoxy] -1-piperidinyl]sulfonyl] -4-
piperidinecarboxamide, monohydrochloride



30,~ UL 2003 W 00/46221 -391 PcT/usoo/ 03061 the ice bath was renoved.
After one hour at anbient tenperature, the nesylate from part Blﬁi§“9q@ 57
mol ) was added and the reaction stirred at eighty degrees Cel si %¢ ér
stirring a ient 5 tenperature for four hours, the reacti

concentr at wﬁiﬁgﬁcuo. The residue was taken up in diethyl ?ﬁ"’}rg%/\%ﬂ)ghed
with water, saturated sodium chloride sol3ik&-on, dried over Na2S04,
filtered, and concentrated in vacuo to provide the substituted BOC 10

pi peridine as a beige solid (20.6 g, 100%. Part D Preparation of
4-[4-(trifluoronet hoxy)phenoxyl pi peri e At fifteen degrees Celsius, 4 N
HCl1 in dioxanes (12S nL) was slowy #dded to the substituted 80C 15

pi peridine frompart C (20.6 g, 57 5 andCstirred for ninety mnutes.
The reaction was concentrated in vadquo. The residue was dissolved in water
t 150 nL) and washed two tines wth &byl acetate. The aqueous sol uti on was
cooled to five degrees Cel sius dth 0 ted to eleven with 5 N
sodi um hydr oxi de sol uti on and exmr ecnwith e acggate The et hyl
acetate was dried over Na2S04HOfiNferAd, and concenPrat’ed in vacuo to
provi de the substituted piperidin®aS @ beige solid (11.9 g, 80%. 25 Part
E: Preparation efrl- Gnephrhawliopyl b‘f41¥4(-5'ilntetlh"}'qrect haxy) p enox~

t ~i peridine The substituted plperldlne ron1part D (11.S g, 44.1 mmol) was
di ssol ved in dichl or onetiagexyt2 A obylladene (12.3 L, 88.1
nml ) and at zero 30.degreesg u met,hane sul f onyl
chioride (5.1 ni, 66.1% %ng’l %bﬁ“’eg‘% gPé%t %ﬁg‘ % 58 'm) was added. After
one hour at anbh@drougpﬁpeaudmeg t(he .gobvent 2wae 13t migEpelt ssomaedioin The ~
DJ UL 2003 WO 00/ 4%{5 PCT/ USOO/ 03061 -392 resi g:(ﬁ was taken up in ethyl
acetate, washed REFRINAEEEERG R8s MLd af Bfar &4 SSHARIAA ord H&sol ut i on,
dried over NazS@rpif hbhgreda and,e9BaeBkrated -LiYACUQa B &S] due was
recrystallized (ethyl 5 acet at e/ hexanes) to give the sul fonanm de as an
offwhite solid (20..%% g, P28) moPar waFp: aﬁd@éaﬁ&tﬁ@ﬂhoﬁ|ﬂ§qﬂﬂthat the
[[4-(4(trifluor h r ey 4 | f

-4- 0|perldlneca?%%kggé¥ér%ogggéék8debgpgg Efnun eFe §¥?%§2% liﬁys

sul f onam derd romfpalrt sEl(riﬁnZﬂag, a&blanmb)npmtmm(ﬂomecfour dmyurs,

t et rahydr of uran ¥7 | ed m_nus sgvent five de NI Oel and
a 1 Msolution §f€ FFﬁ ﬁhoﬁl §’(3?r FHEFW%FF? ) &ff @c("gb g‘; 15

mai nt ai ni ng t hewhenpakahuig hel ewhiylndsesbxey Waktedegieas. wifder m rty
m nutes at m nus seventy-five deﬁrees Cel sius, a solution of nethyl

chl orof or mat e ( ¥HE94 rrLsa‘?ﬁlrﬂt FHER ISP AU ) R RR LrENC BT HES was added
mai ntai ni ng the LeRELAL ULe ;RE! QWM RUSso,, filtered, and

15 concentrated in vacuo to give the BOC piperidine as a

white solid (37.7 g, 954%).
Part B: Preparation of 4-(methylsulfonyl)hydroxy-1-
piperidinecarboxylic acid, 1,l-dimethylethyl
ester
20 To a solution of the BOC piperidine of part A
(5.00 g, 24.84 mmol) in dichloromethane (50 mL) at
Zero degfees Celsius, was added triethylamine (3.81
mL, 27.32 mmol) followed by methane sulfonyl chloride
(2.02 mL, 26.08 mmol). Once the addition was
25 complete the cooling bath was removed. After
stirring for two hours the reaction mixture was
concentrated in vacuo. The residue was taken up in

ethyl acetate, washed with water two times, saturated



20 sixty degrees. After thirty mnutes at m nus seventy-five egre

Cel sius, the reaction was quenched with saturated amoni um ch ravd 003
solution (125 nL) and extracted with ethyl acetate. The conblned extracts
were washed wi th saturated anmmoni um 25 chl ori de sol ution, @gwg%hﬁﬂo odi um
chl ori de sWPPMHHA dried over NazS04, filtered, and concent acuo
to give the nethylene sul fonam de as an—ﬁéﬁhow oil (12.69 g, 1000 . Part G
Preparation of [ [4- [4- (trifluoronethoxy) 30 ph~~oxvl ~.-~ioeridinvll

sul fonvl| acetic acid In dry equi pnent under nitrogen, the nethyl ene

sul fonam de frogy@ath EnldrdfeUsoBuPidAP! drvag diegohuedo] n HiVrered,
tetrahydrofuran (10 nL) and 30J1) 1. 2003 WD 00l 46221 -393

PCT/ USOO 03061 pBEassnesnt¥rahedhyllsvEeHat et1ppoyids. ShenbBleSYdas cadded at
anbi ent tenper 5§L§E£f“ﬁféefé55§8n h9u§§F§?te%Rg59 m.) was added and at 5

degrees Cel sius added unti e Slurry was extracted 5

w th ethyl acetpaetaod Phepa:mbwadoexuaa;t$tmsmedrmtslnhw1yer- dried over
Na2S04, filtered, and concentrated in vacuo. The product was recrystallized
(hexanes/ et Byl acet at e) PR®QXY E- @hElE%b@W?FérQ@P‘Ml% At e doiid (1.15

g, 75% . 10 Part H: Pregg&géégﬂegg¥iggéﬁg£rahydro 2H pyran-2yl) oxy] -2- |
[4- [4- (trifluoronethoXy) phenoxy -pr peridinyllsul fonyllacetam de In dry
equi pnent under nitrDge@ryth@umpmbnxyhhdeachdttog&npaﬁt G (1.0 g, 2.6 nmol)

was dissolved in 1 met h 7 nl) remai ni ng reagents
were added to tﬁﬁlga %?%ﬁt? ¥H%EF8 16 g o?de? 5§r §%benzotri azol e

hydrate (0.42 gdiSsd1va®l in &kyna&hytnpwbeinamed(eo (Sﬁsmm,m? ahdama ))
Q(t etrahydro- 2H pyran- 2-yl ) hydroxyl am ne (0 7.8 20 nmpol ), and
1- ( 3- di met A anPHEPE opdY§ - EBFI?FEaFBBE?-PFn a@dhya‘r BYRFSFRdd (- (747319, 3.7

ml ). After thggeshgis 8f @RDI £6% 5§W8E§%H5§aohhewra%a%tdd¥?i

concentrated in vacuo. The residue was takeh up in ethyl acetate, washed
with water, 5% 2BeKHSO4bathtwaat edmdigeid03, Aaeur ahed houdi wh chitorendte
sol ution, dried_over 2504, ere

i h
product was rect§EPEFTT e (%%iaWSEYg?E§P958§P§$3}r?quﬁbg éﬁg HPT ©

hydroxamat e as mam®bh) t ®aS§0hdded Oafdithd 18 acBOoRakk ikreldr eparaiidryy of
N- hydr oxy- 2-] [ 4- [4(tr|fluoronethox%&ghenoxy] 1- plperldlnyl]su
fonyl | ar et @ dedegBeds JICys{ugno3rWPHOFEEDPI N394 ambient

temperature for four hours, the reaction was
concentrated in vacuo. The residue was taken up in
diethyl ether, washed with water, saturated sodium
chloride solution, dried over Na,S0,, filtered, and
20 concentrated in vacuo to provide the substituted BOC-
piperidine as a beige solid (20.6 g, 100%).
Part D: Preparation of 4-[4-(trifluoromethoxy) -
X i idin
At fifteen degrees Celsius, 4 N HCl in dioxanes
25 (125 mL) was slowly added to the substituted BOC-
piperidine from part C (20.6 g, 57 mmol) and stirred
for ninety minutes. The reaction was concentrated in
vacuo. The residue was dissolved in water (150 mL)
and washed two times with ethyl acetate. The aqueous
30 solution was cooled to five degrees Celsius and the
pH adjusted to eleven with 5 N sodium hydroxide
solution and extracted with ethyl acetate. The ethyl

acetate was dried over Na,SO,, filtered, and



PCT/ USO0/ 03061 To a solution of the THP hydroxamate from part E g,
2.4 mol) in 1,4-dioxane (4.5 nL) was added 4N HCl di oxane solut 8%3(4 5
m.) and methanol (64.5 nL). After thirty mnutes at anbient tenperature the
S reactiony @/4%51 uted with ethyl acetate and washed vvith &46 d over
Na2SQa, f|| and concentrated in vacuo. The product was ¥t CP I'1ized
(ethyl acetate/hexanes) to give the titi®econpound as a white solid (0.3S
g, 51~). HRM5 10 (ES+) M+ H' calculated for Cl4H1~F3NzO6Sl: 416. 1103,
found 416. 1117. Exanple 17: Preparation of tetrahydro-N hydroxy-4[ [4- [4-
(trifluoronet hoxy)nbeae¥¥l inl vi¥uo to provide the substituted

pi peridi nyl Jsul fonyl | - 2H pyran-4car~oxamde 0O O, N.N~ I / ~CF HO ;S~ Op O
"0 20 Part A Preparatios ef 2, bedigeeskiliet Hyll zﬁ-lgydr&@%y 1

(202 g 0.2 D%%fstmgs”a?éﬁsréﬁé%?ﬁ”%eﬁ”qer &m&@%%“@zédhydr Ty e e

triethylamne (29 nm., 2b5,9. 50 e ) oyl di car bonat e
(43659,()2nm)vmsaueo arauatatthetmmmaunermmuwd
bel ow thirtdyy degrees Celsius. After stirring at anbient tenperature for
four hours, the rea vgéla resi,du 0 was
taken up in ethyl agé% ug%%égﬁg%%w%t %%gfg%e %1§£%% Ef 1q %0

001 46221 -395 £LT1 UnAOLO3GaE &H@@élv&dtumaﬁawhN&HGﬂ&xh&@burauednﬁodlum
chloride solution, dried over Na2S04, filtered, and concentrat ed in vacuo
to give the BOS bipeFiarh¥lagizendiee3sli-d 8637 MMPllgadnd B tpgerop:
Preparation of 345{88L h?ﬂe%'ﬁ%”)ﬁ' LRy drQxy J:ﬁ' ReNdHdifRe Rk ¢ acid,

1, 1-di met hyl et h ? Aster To a solution of the BOC piperidiné of part A (S. 00
g, 24.84 rlﬁaol )Chhoméﬁl éPodembané6(. 50mrr19)1 atin GicdrlereagtdeneCdledi us, was
added tri et hyl n 3 | | t hane sul fonyl
chloride (2.02 ﬁgl Si% Bgéﬁgtl)%%ég %5 |fﬁ%ﬁg%§§ gﬁnplete the cooling
bat h was renovesmpéfsenrst i Ithleﬂ@oﬂ.@éntmahaomﬂﬂi:@dr eactwman Xtiwee was 15
concentrated in vacuo. The residue was tak(eJ!n up in et acet ate, washed

with water twor®Fheue YapurFared Y8diBmeERY. r.%@tsaaeut. heg wddhover

Nazs04, fil terﬁgteanéweoegﬁggrats%@u&at\é@c%dthmprc@l\ald%eldeh%ormlo%te as an
off-white solid (7.34 g, >1 0094 .
15 dried over Na,S0,, filtered, and concentrated in

vacuo. The residue was recrystallized (ethyl
acetate/hexanes) to give the sulfonamide as an off-
white solid (10.77 g, 72%).
Part F: Preparation of methyl [[4-[4-

20 (crifluoromethoxy)phenoxy) -1-piperidinyl] -

sulfonyll -4-piperidinecarboxylate
In dry equipment under nitrogen, the sulfonamide

from part E (10.77 g, 31.8 mmol) was dissolved in dry
tetrahydrofuran (€64 mL), chilled to minus seventy-

25 five degrees Celsius, and a 1 M solution of lithium
bis(trimethylsilyl)amide (80 mL) was added
maintaining the temperature below minus sixty five
degrees. After thirty minutes at minus seventy-five
degrees Celsius, a solution of methyl chloroformate

30 (2.45 mL, 31.8 mmol) in dry tetrahydrofuran (32 mL)
was added maintaining the temperature below minus
sixty degrees. After thirty minutes at minus

seventy-five degrees Celsius, the reaction was



20 Part C. Preparation of
4-[4-(trifluoromethoxy)phenoxy] - 1-pi peridi necarboxylic acid, 50 JUL 2003

1, 1di met hyl ethyl ester In dry equi pnent under nitrogen,

Atrifluor g phenol (10.15 g, 57 mmol) was 25 di ssol ve
dmethylforn%?f@%M (125 nL) and at mnus five degrees CeIS|S§h§ﬁﬁ@%%?hydrlde
(2.74g, 68.4 mmol of the 60% oil dispersion) was added and the ice bath was
renoved. After one hour at anbient tenperature, the nmesylate frompart B
(15.9 g, 57 30 mvl) was added and the reaction stirred at eighty degrees
Cel si us. ATTEr RlelichleRl Al rARREhk LM, 1 difte NS s 4he T eact i on
was concentrated 1 n vacuo. The residue was taken up In .1JI 2003 WO
00/ 46221 PCT/ USQ@I5030861 ansd @ xdirettreld anh&reuhyﬂuﬁtwuamemat%me sat ur at ed
sodium chloride s rrgﬁutlon dried over Na2S04, filtered nd concentrated in

vacuo to provi GETPREESLFHFAGESI YEDE B i S 3 e bl sHTTH 19D, 6 g,
1009 . 5 Part [n)BrqRRr @ldi19R ieh 4sak%rAEéa(ﬁd&ydwmammaytd@henOX~~lper~ d~
ine At fifteen degrees Cel sius, i oxanes (125 nmL) was slowy
added to the swbémmn@meddBaedlpeemdmhesﬂnonfphtereﬁ(zens g, 57 mml) and
stirred 10 for n|net gﬁg The reacti.on §g§ conqa£§¥a ed in vacuo. The
resi due was d|§§&q$@ ﬁ £& Ve MO SNt WdEhed"t Ties with ethyl
acetate. The a%baqqesaamldét |a%nawa§/eQQQJued>1t10 fivesslegy eesoel sius and the pH
adjusted to eleven with 5 N sodi um hydroxi de 15 sol ution and extracted W th

ethyl acetate. PR¥E Erhyprepegeste Mt lovier (megrsolme syt bréa ! [and

concentrated in vacuo tQ._p Ir{di ~e as a beige
solid (11.9 g, 80s). Pégt éQ¥E?25%?gt|on 8?I¥h%%gﬂh sulfonyl) 4-142 0 ( t
ri f ~ yorQnet~Qxv ) mhimeoidi » < ] boxy]l alt e

part D (11.5 g, 44.1 mmol) was dlssolved in dlchloronethane (12S nL) with

triethylamne (12.3 nL, 88.1 nmol) and at zero degrees Celsius a solution

of methane sul fonyl 725 aclqiitden 2f1 tHa @bkl 1emd ) shDf shabi @& ofedhane (20
m.) was added. After one hour at anbient tenperature t he sol vent was

stripped i n va®@&t Thd20cdifdGe \wds 5t AREH Juph by LERYBRBIAGaSRRd wi t h
vater two timesy,)s by it ol wBGprd A salad i pm . $05dried ever NazSOy,

filtered, and concentrated I N vacuo. The residue was recrystalllzed (et hyl
acetate/hekénegwmﬂd gbiie -t (i2e chdichroeamyde enzant cfiwet €130fid, (310: 77 g,

729 . WO 00/ [, 397 .3 _ (2 / U %9@: . Preparat
i on of nethyl ﬁﬁ%ﬁ,_aﬁ% 8§ri Fﬁ%tgnepﬁggy qﬁeni@%% rlélnyll sul f onyl

- 4- pi peri di necathiorgldatae sixty degrees Celsius. After twenty four

hours the, reaction was concentrated in vacuo. The
residue was taken up in ethyl acetate, washed with
20 water three times, saturated sodium chloride
solution, dried over Na,S80,, filtered, and
concentrated in vacuo. The residue was
recrystallized (methanol) to give the N-benzyl
piperidine sulfonamide as a white solid (15 g, 52%).
25 Part H: Preparation of 1-{Phenylmethyl)-4-[[4-[4-
(trifluoromethoxy) phenoxy] -1-piperidinyl] -
sul fonyl] -4-pi idinecarboxylic acid
In dry equipment under nitrogen, the N-benzyl
piperidine sulfonamide from part G (1.5 g, 2.7 mmol)
30 was dissolved in dry tetrahydrofuran (30 mL) and
potassium trimethylsilonate (1.15 g, 8.1 mmol) was
added at ambient temperature. After twenty four

hours, water (10 mL) was added and at 5 degrees



SU JUL LU

In dry equi prent under nitrogen, the sulfonamde 5 frompart E (10.77 g,
31.8 mol ) was dissolved in dry tetrahydrofuran (64 nL), chilled to mn
seventyfive degrees Celsius) and a 1 Msolution of Iithium 30 JUL 2003

bi s(trimetyy gpisbagh) am de (80 nL) was added maintaining the gefpsjombod: e

bel ow m nus sixty five 10 degrees. After thlrty m nutes at m nus
seventy-five degrees Celsius, a solution ¥2methyl chloroformate (2.45 ni,
31.8 nmmol) in dry tetrahydrofuran (32 nmL) was added nmintaining the
tenperature bel ow m nus sixty degrees. After thirty mnutes at m nus 15
seventy-five degegesuBel §i Ns Hdlhevaseacidesh unad 1qpeirChed Thiet Is 1satryr at ed

anmoni um chl ori de S%%Ilitl on (125 r;{Le{? and extracted with (ét hyl acetate. The

combi ned, extralf§ ée\f/ﬁghed" S 3BEG TafREN G EENFS iVEEY0ISR i on,
saturated sodi ugy ¢l Qh'ed@a%Qo’%&;JlLitd %mdralse@ %%rteNaé§% (hi lyered, and
concentrated in"vacuo to give the nethylene sulfonam de as an yell ow oi l
(12.69 g, 1000 85@art G Preparation of nethyl

t et rahydr o- 4( | uoro thoxy - 1- pi peridinyl]25

sul fonyl | - é— ﬁ%% & %BS? in‘t e “fo C)glorslol ?’%%H&B@tgpfé r’r@t’hyl ene sul f onani de
frompart F (5 17 g, 13[mﬁahkag?dydnﬂﬂm@y&@hn@ﬂwd$0&364nun4wq$-added

pot assi um car bonat e . , bi s-(2-bromoet hyl)ether (1.7 m, 13
mol ) and 18 30 Crovvn 6(65@@#131)01’0171‘?@@&% rp}lemscy\c}nlrpé@eatldﬁwlﬂ -degr ees
Cel sius. After sixteen Qg , 2 ). 14 mol) and

bi s- (2br onoet hyl ) et her (T ar 3 0 ~vG LO33 WO
00/ 46221 -398 PCT/ rJ$ﬁOﬂ®306&;me\etrﬁa¢m1ctelr &tut:lrbgénat thextyard:@gayées:

Cel sius. After atgwg of fort (r)}u t ereaC|on vvag concentrated in
vacuo. The “Pesi 3G §°F‘aﬁﬁﬁt%{ i@ Byl 2alelTPe) WAShEdSRLNSTRrE three
times, saturatedrgodimerhythbeimag g0l (@t ), a@ﬁl@anYQhaN@Z§@4 filtered,
and concentrated 1 n vacuo. The product was recrystallized (ethyl

acet at e/ hexanes¥e#gegFveVere wABesuBSt LGt 6@ LYGRPONAR Bé‘easfoél\ﬁl’ﬁlt”@ solid
(1.85 g, 30% ar i

t et rahydr o- 4- [[4}?4% r?qf F‘ﬁg?%‘% ﬁ%%f?gﬁgno%ﬁ hi'dﬁfaﬁgrl 8i'ny| ]gsful f'ony, | - 2H py
ran- 4- car boxyl mmaﬂ:b d Namdtizyéquinpimerdti nendér. 731 mLogén g4t henoIBR $ubstit ut ed
sul fonam d from 1. 40. 7 di.,ssol ved_in dry

t et r ahydr aﬁ‘&r an' ﬁl%# 2& " BYEEDS] u%lmf%faﬁyﬁéwl}ﬁaté %f? 9 5 862 0
mol ) was addedmrabnhl ehi 1iv8-degiceey1GRlisiopsoplh en-t wo hours water (100
m.) was added and the sol ution concentrated In vacuo The residue was taken

up in 20 water BHAYeXErReERdMICEn WARPIChAeEEEEe (00 5PeRpVe -dnMBREted

starting materighe ;fescagaﬁow%ss@tqtﬁ% WRS i3t @d Wi HRHNHECL until pH=L.
The slurry was extracted with ethyl acetate and’the conbl ned extracts

washed with wat€elsdpred BfeerNAMONhowS f itheeredctand w@scentrated in
vacuo. The SIesi d in dlethy et her, the solid, fil and
dried to gl ve tgéﬁgﬁggoxygl c &' T4 a V\/rl? 5es& u& ("Fag’ gakenlé% %‘% Par t
| : Preparation ethiet aabydte- Nualheld ahlydr aa2id30 5% KHSO,, saturated

“2-yl 4-1[4-[4-(trifl t hoxy) ph 1- di nyl ] sul f ony!
D ovE e oy DigaPe s iAot podgyn chlBrede $hidt PoRST afi 2y Lol o'

Na;S0,, filtered, and concentrated in vacuo.

Chromatography (on silica, ethyl acetate/hexanes)

25 provided the THP hydroxamate as a white solid (1.24

mg, 88%).

Part J: Preparation of N-Hydroxy-1-(phenylmethyl)-4-
[{4-[4- (trifluoromethoxy)phenoxy] -1-
piperidinyl]sulfonyl] -4-

30 iperidinecarboxamide, mo chlorid
To a solution of the THP hydroxamate from part I
(1.18 g, 1.84 mmol) in 1,4-dioxanes (5 mL) was added

4 N HCl dioxane solution (5 mL) and methancl (1 mL).



W O 001 46221 -399 PCTI USO0/ 03061 In dry eaui pment under nitrogen, the
carboxylic acid frompart H (1.63 g, 3.6 nol) was dissol ved iz drx2

di ret hyl formam de (7.5 nlL) and the remai ning reagents were add 'R pWe
solution in the followng 5 order: N-hydroxybenzotriazole h te (0.97 g,
7.2 mol ), "ngr‘gfﬁﬁ/'l nmor pholine (1.2 ni, 10.8 mmol), ¥8&R]S°°/ 3061

Q(t et rahydr o- 2H- pyr an- 2-yl ) hydr oxyl am ne-3d338 g, 7.2 mmol ), and

1- (3-di net hyl am nopr opyl ) - 3et hyl carbodi i m de hydrochl oride (1.38 g) 7.2
mol ). 10 After one hour at forty five degrees Cel sius, the reaction was
concentrated In é"f'%%'fothy}%y" eirflle SRS HeAk@R YR I wakh ik 13l kg c yashed
with water, 5% KHSOq, saturated NaHC03, saturated sodi um chloride solution,
dri ed over Na2S@4ethiyllt etder arthelSadddsedftilaeedd nndecy ol tClogemtaogr aphy
(on silica, ethyl.aégtate/hexanes).provided,tqe THP hﬁd%pxanatergs a white
foam (1.1 g, 55 1e8, Af j’:aqﬁ’oeﬁrﬁ'ﬁjiv&nt&ﬁ title compound as a white

tetrahydro- N- hydoaxw- 4ol.[o4 [A( dad)f | ummemetdrexy) phenexy] - Eapepekkdanyl ] 20
sul fonyl | - 2H oyr an- 4- ca~boxam de To a solution of the THP hydroxanmate from

part | (1.0 %9y, £o¥F FadipFiMeCES4: di DXANB{S nigunghs SfdelP 9N HC1 di oxane
solution (5 nL) and nethanol (5 nlL). After thirty m nutes at anbient
tenperature the 25 reaction was diluted with ethyl acetate and washed with
wat er, dried ov@xahp2804,5 :f iHriegratt innd ofoNc@ydraked 1i-n2vacuo. The product
was recrystallized (acetone/ hexanes) tqQ give the title conpound as a white
solid (0.58 g, 68% . HRVB (ESPhA3yawbYd)r4cdiléalldred for Cl8Hz3N20, SIF3 .

469. 1256 ) found 469.1287. Examhg ke tPaRdpRen®Ry9t1N-hydroxy-1 WO
001 46221 -400 3 0 J U ~ 2003 PCI/t1S00/ 030G 1" (phenyl methyl ) -4 - [ [4 -

[ 4 10 piperidinyl]lsulfonyl]-4-
(trifluoronethyl)phenoxy]-1-pniperidinyl]sulfonyl]-4-pifg car.bpxam de
monohydr ochl or ~de 5 i HCl NEOFPSRESR *iki‘ﬁaa C RS “Orld%.tion of
1, 1-di met hyl et hyl 4-hydroxy-1
O/’CH3
r) HCI
N
0
HO” N 0-CFs
o O

15 Part A: Preparation of 1,l1-dimethylethyl 4-hydroxy-1-

i ridinecarboxvlat

In dry equipment under nitrogen, 4-
hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in
tetrahydrofuran (200 mL) and triethylamine (29 mL,

20 0.21 mol). A solution of di-t-butyldicarbonate
(43.65 g, 0.2 mol) was added at such a rate that the
temperature remained below thirty degrees Celsius.
After stirraing at ambient temperature for four hours,
the reaction was concentrated in vacuo. The residue

25 was taken up in ethyl acetate, washed with water, 5%
KHSO,, saturated NaHCO;, saturated sodium chloride

solution, dried over Na,SO,, filtered, and



pi eri ~necarboxylate 10 In dry equi prent under nitrogen,
4hydr oxypi peridine (20.2 g, 0.2 nol) was dissolved in tetrahydddfiaii)i 200
m.) and triethylamne (29 nL, 0.21 nol). A solution of

di -t-butyl gicceidenrate (43.65 g, 0.2 nol) was added at such pcfekgydsoat the
15 tenperature renained below thirty degrees Celsius. After stirring at

anbi ent tenperature for four hours, the-Bé&ction was concentrated in vacuo.
The residue was taken up in ethyl acetate, washed with water, 5~ KHS04,
sat urated NaHCO03, saturated sodiumchloride 20 solution, dried over NazZS04,

filtered, and Cﬁﬁﬁ@éhtﬁé@éidiﬂnvﬁﬁaﬁot@o%yﬁetBBeB%CprQEEdHBQea&saaV\hi te
solid (37 7 94% . Part B: Preparation of 1,1-dinethylethyl
4- [4(tr|fluoron¥?h ?)5ﬁ%h%x§?717251~?%%¥|d|necar~oxy|ate To a sol ution of

t he BOC pi peri dj fro 03¢ 043 de (60
m.) was gdged cggfﬁnécg% a e %§g7$fg, ggggﬁ%%fhgﬁghSEBﬂ%h&%&gaqEOOB(mo
00/ 46221 -401 PCT/USOO/@B@éfldlﬁé@@fbbﬁpZDérééidornde—63m8tmyle&&ynnol)

The slurry was stirred at ninety degrees Celsius. After nineteen hours
cesi um carbdnat e (3.26g55¥8Emmol) and 4-fl uorobenzotrifluoride (0.95ml ni,

10 mmol) vere S addeflo andsd e, [6RC4E A EORS NEMe2 dabReLy degregs Cel sius

. After a total of forty six hours reactionh was concentrated in vacuo.
The residue was(% ak@ngup24 n8étiwdl hcen ad echlmsbedthienle Walemldhese ti nes,

sat ur at ed sodiun1ch| élde solution, dried_ over 10. ng filt and
concentrated i n°Vacu 9%%?%né?%§ﬁ%$hyw?%n §¥??céflg?ﬁyl H&QFaﬁEI%gxanes)
provi ded t he Sub]SIII'WIEEI BREL Pi pET 1 hee Bg detbahe sallifdnfl. @hdorie) . Part
C Preparatlon ?f [4 (trlTéuq&ggethylgggepp§20§éélgﬁghdbgg
complete the cooling bath was removed. After
stirring for two hours the reaction mixture was
concentrated in vacuo. The residue was taken up in
ethyl acetate, washed with water two times, saturated
15 sodium chloride solution, dried over Na,SO,, filtered,
and concentrated in vacuo to provide the mesylate as
an off-white solid (7.34 g, >100%) .
Part C: Preparation of 4-[4-(trifluoromethoxy) -
phenoxy] -1l-piperidinecarboxylic acid, 1,1-
20 dimethylethyl ester
In dry equipment under nitrogen, 4-
trifluoromethoxyphenol (10.15 g, 57 mmol) was
dissolved in dry dimethylformamide (125 mL), and at
minus five degrees Celsius sodium hydride (2.74g,
25 68.4 mmol of the 60% oil dispersion) was added and
the ice bath was removed. After one hour at ambient
temperature, the mesylate from part B (15.9 g, 57
mmol) was added and the reaction stirred at eighty
degrees Celsius. After stirring at ambient
30 temperature for four hours, the reaction was
concentrated in vacuo. The residue was taken up in
diethyl ether, washed with water, saturated sodium

chloride solution, dried over Na,SO,, filtered, and



To a slurry of the substituted BOC piperidine frompart B (5 ﬁSJJ?’(] 7.2
nmmol) in 1,4-dioxane (10 nL) was added 4N HCl di oxane sol utié (l 72 ).
After one hour 'at anbient tenperature, the reaction was 20 concentrated in
vacuo. Th i.sye was slurried in diethyl ether and vacuu j i on of

t he resul talldn@%g%ci pitate provided the hydrochl oride salt ggfr)ggs /@1661 solid
(4.6 g, 1000 . Part D:. Preparation of 43%%ethyl sul fonyl)-4-[425 ~tri f

| uoronet hyl ) phenoxyl ~i~eridine To a solution of the hydrochloride salt
frompart C (4.6 g, 16.9 mmol) and triethylamne (5.9 nL, 42.4 mol) in

di chl or onet hanr{ckntdgteal Zzenadegreeprdi ichd sihes nssuiitetded sotuti on of
met hane sul fonyl chloride (1.97 nm, 25.4 mml) in dichloronmethane (10 ni).
After one houPiReHEMitht® S énperigeusel ithe o1& et W% st ripped in vacuo.
The residue wagtaken pycballak o L2003 10O ARZE dnRGTALPO! 03061 - 402up

in ethyl acetate, washed'with water two tines, saturated sodium chloride

solution, dried over NEESRKylfhideerigidneand concentrated i n vacuo. The

resi due was slurried in diethy]l] ether and vacuumfil|tration.of 5 the

resul ting precipit tegp}r \ edbﬁetgﬁeéulcﬁ‘gﬁdrﬁ%e E d’LFloH‘@\Aﬁ?‘P’éa%%l id (5.25
g, 96% . Part EsPrepanald AN A yREdg [td 4he substituted BoOC-
[4(trifluoronethyl)phenoxy]-1-piperidinyl]sulfonylla~retate 10 In dry

equi prent  und@ipdnidigen, fadve pagitf Endi@deé fg.om parmelD (and gtiidBedmol ) was
di ssolved in t et of uran ( m. hilled to.mn ventyfive
degrees Cel si %;Jr an‘ral*d{eggpl/%%su&e%t'i oﬁrggf II)F‘ia‘[Cic;tlluorﬁ1 bvfass(t?%n%%ﬁglfglt c;ill }(’ém de (26
m.) was added viEcumi ntienimg itdhe wasperiatadlerdd| ow wid e $1%0 ymkj ve

degrees. After thirt j nutes at mnus seventy-five degrees Celsius, a
sol ution of Iwac%le(rﬂgr S"Gt e S( Iw.léi?l,e"}‘,)gl ABT52 5% dr YRE eBHARIYF of ur an
(13 M) was addad diRiMbLAlNidid e eeAES-Ool Q1B WS ghalyng0 degrees.

After thirty mnutes at mnus seventy-five degrees Cel sius, the reaction
was quenched EH RERER & h®yieumich & iNesediwr ilrd¥arodel) and
extracted wt Vil orP GRS, onhi.ne e e it h

sat ur at ed arrrr%noﬁlh%lc rﬁoﬁcﬁle 2t§-gs&§|egit %nt% Sea%ﬁ%f%%&s%% ummﬁﬁgo%f?ggéi

sol ution, dri etensare NEESLield Idtveretia,a0¢, cohtearedt ednidn vacuo to give

t he met hyl ene sul fonam de, as an yellow oil (4.9 , 1009 . Part F:
Preparati on of it ralt-e(dpﬁéhﬂar’ré"t%ﬁlo) PETHAR thd subde o
[4-(trifluoronsl D@y o beligeesiodiiy | Jisu. ony~ledls) ~i peri di necar boxyl aP
To a solution of the nethylene sulfonanmde frompart E (1.14 g, 3 mmol) in

di met hyl f or mafiedé & MyePargtgon of 1 -2domF G 9ok hepod) 4084 -

i omet hox henox i idine

20 The substituted piperidine from part D (11.5 g,
44.1 mmol) was dissolved in dichloromethane (125 mL)
with triethylamine (12.3 mL, 88.1 mmol), and at zero
degrees Celsius, a solution of methane sulfonyl
chloride (5.1 mL, 66.1 mmol) in dichloromethane (20

25 mlL) was added. After one hour at ambient
temperature, the solvent was stripped in vacuo. The
residue was taken up in ethyl acetate, washed with
water two times, saturated sodium chloride sclution,
dried over Na,S0,, filtered, and concentrated in

30 vacuo. The residue was recrystallized (ethyl
acetate/hexanes) to give the sulfonamide as an off-
white solid (10.77 g, 72%).

Part F: Preparation of methyl [[4-14-



hcTi usooi 03os 1 were added potassium carbonate (1.24 g, 9 mmol),

bi s(2-chl oroet hyl ) benzyl amne (0.7 g, 3 mol, and 18Crown-6 (500nD). The
slurry was stirred at sixty degrees Cel sius. After sixteen hout®Jbhell3
reaction 5 was concentrated in vacuo. The residue was taken up in ethyl
acetate, WEW4822lith water three tzmes, saturated sodi um cﬁFSR’ISERé‘WGI ution,
dried over Na2S04, filtered) and concentzgged in vacuo. Chromatography (on
silica, ethyl acetate/hexanes) provided the 10 piperidine sulfonam de as a
white solid (950 ng, 59% . Part G Preparation of 1- (phenylnethyl) -4- |

[ 4-

[4(tr|fluoronethyl)phenoxyflfogﬁggFF xKyFTEJF?%hyII-4 plnerldlnecarboxyllc
acid 15 In dry equi prepipand ] 3 é eeirdidiaesarioxytiade from
part F (7.2 g, 13.3 nmol) was dlssolved in dry tetrahydrofuran (26 m.) and
potassiumtrinmethylsilonate (5.7 g, 40 nmmol) was added and stirred at forty
degrees Cel sius. After - u (5 and at
5 degrees Cel si us, %% ﬂg &ggggﬁgég 3??%#r§E§%E%?he ghﬁk%imﬁgé ?ﬂ?%ered
washed with mafeomapdrdrEedlbn7Vaguo3ﬂoBgmmeﬂnhwasadh@spﬂw@daamdday a white
solid (6.5 g, 939 rt_ H, _Pre rat Q (phen Ineth )-N [
(tetrahydro- 2FE5§%3HY§I9FY6§9]‘6ﬁ m %1QIed to MiES é%ﬁ&
[4(trifluoromethyk)gbgrexy] cdipiperi dlnayla] quiM eyhiti4rgiogeniidhimacar boxani d
e In dry equi pnent under nitrogen, the carboxyllc 30 acid frompart G (6.46
g, 12.2 nmol) bas (BrivethEdsiAYd) smddeet! B9l mdrinwigisde@ddes nl) and the
remai ni ng rea d ti f rder:
N—hydroxybenzgﬁ%%g%%ﬁﬁgﬁgdgggeEggﬁggaégg% %ﬁ‘ﬁg"%gﬁéegikewﬂgngs 0~ ~:
Q003 PCTI USOQ diegnéet . mbfyerNehirhyl minphels ke (dnlismiseventd -Mive) ,

O(tetrahydro-2 ran-2-yl ) hydr oxyl e (4.3
1((3 di et hyl a%%%ﬁ?ﬁpé# %‘é%hy?ﬁé?g HPFﬁ( & H%&Pé’ﬁm‘-‘m@f%"@t& 17. 2
ol ). 5 The reacisonLWas1sti mh8d) atinf @ity tidev@ndedigesaqel @izusy) Af ter

three hours, the reaction was concentrated in vacuo. The reS|due was t aken
up in ethyl acedateddgdshedntpriRingt she 5SMRETEEVYSabelaWe MiRASCO3,

saturated SOd'Eﬂk€?|8é§g§e§°|UAEQQr dy, ?ggyo nu%@sN%%SQﬂn filtered, and

concentrated in va r omat ogr aphy i ca, ethyl acetate/hexanes)
provi ded the T$$Vhydyoﬁanatéegseasmﬁeﬂelaﬁl|¢h@6rkagtl©@%yas Part |:

Preparation of N-h X (phen 415
(trlfluoroneth%Y?p%gﬁ§x§ %h BBF%%?EE P%?&I SLfkﬁ EhgﬁpéPlﬁmﬁg@arboxantde
monohvdr ochl or ( des TeLa, SﬁﬁUékeﬂaefeﬁhalfHPehy@ﬂoé%@&bQefron&&ﬁrt H (6.0 g,

9.6 mol) in 1,4- dloxane (2.4 nL) was added 4 20 N HCl di oxane sol ution
(2.4 nl) and nePREHBED(SXUTAETS Werer waBhECd) WHithusas Uaa tEfhBEMOT i & per at ur e

the react!on ves seunedebiles dhet Bukuebhen Sl niThacsl urry s

filtered under nitrogen) d wth diethyl ether, and ed in vacuo to
gi ve the Ri0t| es@butdapourddiasg avesf NawbPie Ebltierdd. 4ard 97% . HRVE (ES+)

Me H " cal cul glgde Lot t2aaFsletBsto i%e! ¥he WMt 1938

sulfonamide as an yellow oil (12.69 g, 100%).

Part G: Preparation of methyl 1-(phenylmethyl)-4-{[4-
{4- (trifluoromethoxy)phenoxy]-1-

25 i idin ulfonvll-4-piveridinecarboxyl

To a solution of the methylene sulfonamide from
part F (20.46 g, 51.5 mmol) in dimethylformamide (90
mL) was added potassium carbonate (21.3 g, 154.7
30 mmol), bis-(2-chloroethyl)benzyl amine (12.0 g, 51.5
mmol; and 18-Crown-6 (700 mg). The slurry was
stirred at sixty degrees Celsius. After twenty four

hours the reaction was concentrated in vacuo. The



Exanpl e 19: Preparation of N-hydroxy-1-(230 pyridinyl net hyl )3DAU12WB[4 -

[4

(trifluoromet hoxy)phenoxyJ- 1pi peridinyl]sul fonyl]-4piperidin xam de,
monohydr oc W& 3 0 ©J t1 | 2003 WO 00/ 46221 - 401 PCT/ Jﬁ@ﬁ%@é t

fl uorobenzotrifluoride (3.8 nL, 30 mml )-38he slurry was stirred at ninety
degrees Celsius. After nineteen hours cesium carbonate (3.26g, 10 mml) and
4-fl uorobenzotrifluoride (0.95nl nm., 10 mMvl) were 5 added and the reaction
continued at ni Ry JARILARS tERIH Up 1n ekl 12alRkake0l whGHEY Spkphours, the
reacti on was concentrated in vacuo. The residue was taken up in ethyl
acet at e, washedwatelr whree thres,t ismtsirasgtdusatdédmsotiiomidkl ori de sol uti on,
dried over 10 NazS04,. filtered, and congentrated in, vacup. Chromatography
(on silica, ethfPIHE&PRY effids 6’¥)erp$’8\%§§éfd PHFASY At ed BOC pi peri di ne
as a white sol i dohbelrdtard®in Ralucs RHRPaEALLOR Ohs |
4-[4-(trifluoronethyl)15 nhenoxyi ~i beridine To a slurry of the substituted
BOC pi peri dihe frecwypaed 1Bzes dpeghanpll) meok)ivien the4aNdperawe (10 nml) was
added 4N HCl di gxane..sQl utio 17 . After.one hour'.at .amient ,

t enper at ur e, thglgggé?gélﬁ \ﬁ/ggfg’ga%’ en Sréaté"éuit% \?ggﬁg. (‘?'%egl’es%ltz(fdé was
slurried in di ety @t:herepadaataemuds id-tir@t-i[an @frithecresgttiosg) -
precipitate provided the hydrochloride salt as a white solid (4.6 g, 1000 .
Part D. Preparation of PRERerII-duPieefifipyidssltonyl] -4-
(,~rif|uoronethyl)pheno§§? e i 130 5ldt; 150N (o he chydrochl ori de
salt frompart C (4.6 g, 16.9 mo and triethylamne (5.9 , 42.4 mmol)

i n dichl or okt hane (49 mLplarryecd d4bg dededadylelpdpgsigadseadded a sol ution
of met hane sul f I rid .97 . '), i.-n_dichl oronet hane (10
m.). After one %’%rfogl?t“gg‘gi grﬂ%\ t%r?pxjgr_gt 3?(3‘,%7?%2 ?dlsvgﬁltog\)vagnstri pped in
vacuo. The resi deehaaslt gkenmL)3 Wi s) adde 2 @adoDud0féeAit ePCL]WR0Q/,03061
-402 up in ethyl acetat washed with water two tines, saturated sodi um

chloride sol uti @R, >dFMed’ over iRa S¥EF & Wate PEF 985 #1Ebn Be Py §9%F vacuo.

The residue was gl wiheds.n divel byl Rfeer AR MAGAEMboieat iy of 5 the
resulting precipitate provided the sulfonam de as an off-white solid (5.25
g, 969 . 15 palladium on carbon (1.5 g of 10 weight % on

activated carbon, 50%water) was added. The reaction
was refluxed for thirty minutes, cooled, filtered
through Celite under nitrogen, and concentrated in
vacuo to give the unsubstituted piperidine

20 sulfonamide as a beige solid (3.15 g, 90%).
Part I: Preparation of methyl 1-(2-methoxyethyl) -4-

[[4-[4- (trifluoromethoxy)phenoxy] -1-
1 ll-4-piperidinecarboxyl

25 The unsubstituted piperidine sulfonamide from
part H (3.0 g, 6.45 mmol) was dissolved in dry
dimethylformamide (15 mL) and potassium carbonate
(1.3 g, 9.7 mmol) and 2-bromoethyl methyl ether (908
uL, 9.7 mmol) were added. The reaction was stirred

30 at thirty five degrees Celsius for gixteen hours and
then concentrated in vacuo. The residue was taken up
in ethyl acetate and filtered through Celite. The

filtrate washed with water two times, saturated



Part E: Preparation of nethyl 30 Jut 2003
[[4-[4(trifluoronethyl)phenoxy]-1-piperidinyl] sulfonyllacetate 10 In dry
equi pnrent under _nitrogen, the sul fonam de frompart D (4.2 |) was
di ssol vedMhOUM6R! et r ahydrof uran (26 nL), chilled to m nuspgzﬁﬁw{)}&be
degrees Celsius, and a 1 Msolution of Lyghiumbis(trinethylsilyl)am de (26
m.) was added 15 nmaintaining the tenperature bel ow mnus sixty five
degrees. After thirty mnutes at mnus seventy-five degrees Celsius, a
solution of nethyl. chl grof oryate (l...Q1, 3 1) i tets furan
(13 nL) was add%éag i n allonrloln eﬁ?ehftel ér ﬁlﬂ%eeéngé;\f%ﬁv lﬁna%c}sf., 'sieéx l;a/g%écg'egr ees.
After thirty mindesomdertritedementacdd ve degseesogebphys,(chhe reaction
was quenched with saturated amoni um chloride solution (100 nL) and
extracted with £Hhifa aciitle. 2 MNP EXRERY 59" r BRGalhed with

sat ur at ed anmonj | qri. phe | uti o { dium,chl.or.l

sol ution, dri e%%@%&ﬁ%%&%@f @élnlﬁ%%]@%(ﬁ?rgtgeé %g\g%cggqﬁg gi ve
t he et hyl ege syl fé@mag dows. an yellow oil (4.95 g, 100% . Part F :
Preparat ion of_nethyl 1- (phenyl nethyl

41 [4 30
[4-(trifluor oneRd¥t ) PhetBRATALIRD RS d’i'n{ﬂ]f%%‘ﬂ?%’ﬁlg’/ﬁhﬁ) =4=Idcdfsoxy~ ate
T |ution of th | enes i t iHr@113 ol ) |
di et hyl for mani de (6 m&yls 0 %‘%ﬂpwi%gg‘%&%ﬁ%ﬁ%p% %6%43%%/]%813? 03061

wer e added pot assium céas ALadoet hyl ) benzyl

amne (0.7 g, 3 mol,_a 180 own- (0 ).. e I S stirred at

si xty degrees Cel si uIsr.1 C%fd}f eerqusllg(ntl%rgth Lhnocgerr% Jht—iarcle%garéti %ﬁe\gﬁwas concentrated
in vacuo. The resticbeyawds, I akieretidine ey oraei &é ef romspadtwilt N vt er
three tznes, saturated sodiumchloride solution, dried over Na2S04,

filtered, and cdncer? rEild iR RSO IRDER FHFaph§t FahYSrPiazaretifn

acet at eJhexane I d i j 1 e apide as g white solid
(950 g, 5659 by T e R Poet by 242 P 4
[4(trifluoronethyd) bherdradded @ ipernliant |sempenyt hrd. ~pALcgrnsoentoxyl i c
acid 15 In dry i nt_ under_ni , the piperidine_sulfgnam de from
part F (7.2 g, ﬁ%ﬁlﬁph%’l%’ was % sé%?\%‘g@ i‘?\a%r%é{f% r%ﬂ@d?gf Srglr? 7 sn1_) and
pot assi um s metdys sus prate K&l was ddiedohnt iaspRdded Thd slurrgd at forty
degrees Celsius. Affer 20 twenty four, hours water (50.nl) .was added and at
5 degrees Cel sitRS %N{me%,aswaa%*a%@ Ut IWpEEE . 299e Engr F WS t5t ed,
washed with Watgiv@n@léir&aepoé@w&@cwﬁ VEn ther canbexykbaiacid .@p a white
solid (6.5 g, 93%. 25 Part H Preparation of 1-(phenylnmethyl)-N |
(tetrahydro-2H-@yra@¥R2-yl) oxy) -4- [ [4-

[4(trifluoronet phenoxy] - 1-pi per | di S = 4- pi,peri di necar boxam de
In dry equi pmn{;g%%\dgi n%%é%%aétg gfhéégcg}rlk)%x‘%%%ggggggyg)f ?I(r)m part G (6.46
g, 12.2 mzlo) was di ssol vesk rahydyo d2wepywhfior rpbd dey] 28 -rilly -d@d t he

remai ni ng reagents were, add to the solution in ,the follqw.n rder:
N- hydr oxybenzot ri azol e Hﬁgfxéo%@mgtﬁ?x&hpﬂ-)enoxy] -1°piperidit]

sulfonyll-4-piperidinecarboxylate

In dry equipment under nitrogen, the carboxylic

acid from part J (1.36 g, 2.67 mmol) was dissolved in
25 dry dimethylformamide (9 mL) and the remaining
reagents were added to the solution in the following
order: N-hydroxybenzotriazole hydrate (0.43 g, 3.2
mmol), N-methylmorpholine (0.88 mL, 8.0 mmol), O-
(tetrahydro-2H-pyran-2-yl)hydroxylamine (0.97 g, 8.0
30 mmol), and 1-(3-dimethylaminopropyl) -3-
ethylcarbodiimide hydrochloride (0.72 g, 3.7 mmol).
The reaction was stirred at forty degrees Celsius.

Afrer twenty hours, the reaction was concentrated in



WO 00146221 -404 3 0 J1)~ 2003 PGI/ US00/ 03061 mmol ), N-nethyl mor pholine
i4.0 m., 36. 8 mmol ), (tetrahydro-2H pyran-2-yl)hydroxyl am ne { 4y3; %3 36. 8
mol ), and %i's di met hyl am nopr opyl ) - 3et hyl car bodi i m de hydr ochl or|

g, 17.2 mTB’P)o 482rhe reaction was stirred at forty five deg‘?%TéE

After three hours, the reaction was concggtrated in vacuo. The resi due was
taken up in ethyl acetate, washed wth water, 5% KHSO4) saturated NaHCO-,
saturated sodi um chl ori de sol uti on dried over 10 NazSOq, filtered, and

concentrated in vacuo romat o ( silica, eth acet %t /_hexanes)
VW"%% & agiﬁ §

provi ded the THRRYA e K 3 FReln %tl){%%)(v&c? Bart |I:

Preparation of 'NaéeréH qu:ril »&ﬁwylmtmo4,4ls5t[ux(a4_—ed4¢af(¢®;f | uor onet hyl )

phenoxy] -1pi peri di nyI ] sul fonyl ] - 4- pi peri di necar boxam de nonohydrochl ori de
To a, sol ution o$atyeAtRP %Wmamk@rlfd%rﬁqﬂamlwwdmgd 9VE ek §Qi n

1, 4- di oxane (2 S ed 4 20 di oxane sol and

rret hanol (2.4 nﬁ’}fd_gﬁ%,% éfrfﬁgr??f“fﬁ!ﬁ ate t*anbT ent tee;rpiérgg?é graﬁg reaction
was poured it o(ehediicet f‘@fh}(ﬂoﬁcéﬂéueﬂ'}k&&ié&rypwﬁlﬁeht ehed Tupder
nitrogen, washed with diethyl ether, and dried in vacuo to give the title

25 conpound as lahdm%arwrﬁ% A3 | W ise 452111@7% 4B PREYY M+ H
| cul ated f 4 :QH:Eg.SZ 9 I 9:
(I;?eggr gt ieon 81[ oxy 1- %%%Ppéri}%ﬁ t £ 3,% ﬁéfﬁg&?%p‘h%,ﬂ

(trifluoromnethoxy) pheno«y[ Eﬂp[@emmﬁWc}Mé@m)}f}ppenexydh Aecar boxam de,
nonohydr ochl ori de 30J 200 V\qr$0|416]22 -405 N HCI NOH .N.N-1 /
.CF3 HO ~S~ O p OOPC‘IE?JL%EOWI paration of 1,1-finethylethyl
4- hydr oxy- hp pi peri di nesiasdoxyi o €a okl Ui oRehydndehl birtidegen,

4hydr oxypi peridine (20.2 g, 0.2 nol) was dissolved in tetrahydrofuran (200
m.) and triethylamne (29 nL, 0.21 nol). A solution of

di -t-butyldicarbonatf, 5 solution of the THP hydroxamate from part K

(1.3 g, 2.13 mmol) in 1,4-dioxanes (2 mL) was added
4 N HCl dioxane solution (5.3 mL) and methanol (0.5

15 mL). After ten minutes, the reaction was diluted
with diethyl ether, the solids filtered under
nitrogen and dried in vacuo to give the title
compound as a white solid (1.15 g, 96%). HRMS (ES+)
M+ H* calculated for C;H3oF3N3055;: 526.1835, found

20 526.1805.

Example 16: Preparation of N-hydroxy-2-{[4-(4-
(trifluoromethoxy)phenoxy]—1-

iperidi id

no ™ s” O/ : ~0-CF;

// \\

25

Part A: Preparation of 1,1-dimethylethyl 4-hydroxy-1-
eridi rboxyl
In dry equipment under nitrogen, 4-
30 hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in

tetrahydrofuran (200 mL) and triethylamine (29 mlL,



10 (43.6S g, 0.2 nol) was added at such a rate that the tenpenafyreg]
remai ned below thirty degrees Celsius. After stirring at anbient

t enper at upR) doRis2fiour hours, the reaction was concentrated pprXR§H6506: NE
resi due was taken up in ethyl acetate, washed with water, 5% 15 KHg&]

sat urated NaHCO03, saturated sodi um chl orB&@-sol ution, dried over NaZS09,
filtered, and concentrated in vacuo to give the BOC piperidine as a white
solid (37.7 g, 94% . Part B: Preparation of 4-(nethylsulfonyl)hydroxy-120

pi peri di necar bexyli Gnawy d, Pldoﬁinf‘?ér@%ﬁ'[@iﬂt-“bfﬁ@?l&@c&r§@h&€éon of the BOC
pi peridine of part A (5.00 g) 24.84 mml%me:in di chl oronet hane (50 nlL) at

zero degrees CeldS 165 IasO adideell k rvas radded net (Sush as5rate pRaB2thevl)
fol |l oned by nethane yl_chlori . 0, 2 e the
addi ti on was cé"r%rf eEfIZaLUt%g@c%% %1:?1%%2‘?#(\?/\‘“@5&?%%% e%?g%gglr)&é} isgrlghg for two

hours the reactifeieisdisei vpsat MDD 6R2Ape A06uBe 0£dk| Fod®OBours,
PCT/ US00103061 concentrated I n vacuo. The residue was taken up in ethyl
acetate, waBhedhf tHPIRRIEIN (WS tFPRASNGEA beAt €@ ¥8@HAm chher ragideruti on,

dried over NaZ | red, . C d | ug. j.de-t he
mesylate as 5 g%%of%%ftl‘?sjbr??%t%ﬁg %‘?Q‘ﬁoo‘ffg?’\{ggr?l@ B%g%gf a?fson of
4-14-(trifl uor cmEdioxphrhereed NeEHUGer Edtneagedosydiumehloride

1, 1dinmethyl ett 3yl ester Ip dry equi prent under nitrogen, 4 10
trifluoromet hoBPstERdn ( 1%’:"1@3/9‘?"%17 NresiOp - wad 14PLEG vERS n dry

di met hyl f or manmige, o dtdd A fdcdd s Jive €rgrees pepsiruainediymhydride
(2.74g9, 68.4 mol of the 60% oil dispersion) was added and the ice bath was
renoved. Af®er wbheehdnlid Ghbitrd: 1% ¥%enperature, the nesylate frompart B

(15.9 0, 57 ). was, addeds AN Jhe, £ GACK) Q51 LT 801 ) BLGBLY, deor ees

Cel sius. After stirring at anmbient tenperafur urs,“the reaction
was concentrated i n vaquge i nesi chmexyhsce t aked, up, LAd2@edhglayhy®t her)
washed with water, saturated sodiumchloride solution, dried over NazS04,
filtered, and concentr&%¥t% n vacuo to provide the substituted

BOCpi peridine as a bed g £Oliwhid?bb tthe 1039 piFaridbhePreppgrati gn of
4-[4-(trifluoronmet hoxy)25 phenoxyl pi peridine At fifteen degrees Celsius, 4
N HC1 in dioxar®s QCLZ5 M9 - 8fadedbwl in eyl esongehanpstPOumky at

BOCpi per i di ne 1.0 RRldrdad ?r%.l%l s,57w£§méc)1drﬁ8dc§£é%ﬁg?a&% _”i(E‘.eFY m nutes.
The reaction was concentrated in 30 vacuo. e residud was di ssof ved in
wat er (150 nli) mand Avasitedmalo tiokkowed loetthgthacet anéfofhé ahlevide

SOl Lon ves, cql stk g L1 ledigen Soiohds eRY LiapEadlygted (o ol ever
complete the cooling bath was removed. After
20 stirring for two hours the reaction mixture was
concentrated in vacuo. The residue was taken up in

ethyl acetate, washed with water two times, saturated

sodium chloride solution, dried over Na,;50,, filtered,

and concentrated in vacuo to provide the mesylate as

25 an off-white solid (7.34 g, >100%).

Part C: Preparation of 4-[4- (trifluoromethoxy) -
phenoxy] -1-piperidinecarboxylic acid, 1,1-
dimethylethyl]l ester

In dry equipment under nitrogen, 4-
30 trifluoromethoxyphenol (10.15 g, 57 mmol) was
dissolved in dry dimethylformamide (125 mL) and at
minus five degrees Celsius sodium hydride (2.74g,

68.4 mmol of the 60% oil dispersion) was added and



3 0J UL Z003 PCT/US00103061 solution and extracted with et h@? Jgkéqﬂgte.
The ethyl acetate was dried over Na~SQg, filtered, and concentrated in
vacuo to provide the substituted piperidine as a beige solid (11.9 g, 80%
5 Part E: PQMM6221 on of PCT/US00/03061

1- (et hyl sul fonyl)-4-[4(trlfluoronethoxy)phenoxyl ~i peridine The substituted
pi peridine frompart D (11.S g, 44.1 mmol ) was dissol ved in dichl oronet hane
(125 nL) with triethylamne (12.3 nL, 88.1 mmol) and at zero 10 degrees

Cel sius a solution af t hane sul fonyl ¢chlqride (5.1 nl, 66.1 mmol) in

di chl or onet hanet?'fo_lrﬁﬂ% éf’@tfed?e")ﬁ%(’te@f' o%@l%ronﬁ haH; @%{ _at"@r'?ﬁé{tat ure,
the sol vent was tghideRR@Grdd] ¥l the sHNQ UL S ke Pias: terkars up 4 ,n et hyl
acetate, washed with 15 water two times, saturated sodi um chloride

sol ution) driedmowdn NEESEAded |anst ddie sk aorweritriatead iat wa@hsy The

resi due was recrystalli (;et hyl et at e/ .hexanes),_ to.gi ve the sul fonam de
as an offwhite sc,% itr(?e(sléie‘:gflé{s '72~aﬁ:efo art FI Fgrtepaara%ng:n of nmet hyl
[[4-[4(triflior eemigeeathple oy |Folnpineridddi mHd stddadiot lwaks , i peri di ne~ar
xylat~ In dry equi pment under nitrogen, the sulfonam de frompart E (10.77

g, 31.8 mol) WESTERISAAFER iiR dAFUSs t SiasRfrichuR P CARNAD URHi 1 ed to

m nus seventy f r | Sj ut g { tdu

bi s(trinethyl si P}%)tglsr}iidg%?’gggnt algm}éas‘:ﬁa ed%ﬁ%ﬁi'aién%%%ég ts}eyr%renrmat ure

bel ow m nus si xthlbonicedegrlegs.onAf tdariddiaver INap$Oes allvened, savénty-five
30 degrees Cel sius, a. solution of nethyl chloroformte (2.45 nL, 31.8 mmol)
in dry tetrahydFSRTEAT FESE iR V\V@/fsc“'e?dd%gd RAHSS nity TR PR ERT bel ow
m nus sixty gdegpegeriffiter alshia e iGN HaS At (29 iy, MOL0/ 46221 -408 J[ ~~
L~~3 PCT/ US00/ 03061 seventy-five degrees Cel sius, the reaction was quenched
with saturated EREdniDimPasPGTiade olaft idoml {105 if Yuerrihebhax@dted with et hyl
acetate. The conbi ned e&WM W th saturated amonium S
chloride solution, saturate odrumchioride solution, dried over NazZS04,
filtered, and concenttatfeéd ticernvamgrass laldsitte netthHEne rs W farzardsde as an
yellow oi | (12. , 00 _. Part .G P ratiqn of nethyl 1- enyl
methyl) -4- ( [ﬁég(ﬂ‘}‘g(twﬁsf UG et gt ]s‘lbsnh%t‘m—CI B

- 1pi oeri di myd | splibemyildind=fircge padicher ardaose/ lat 6 Tamolsioldid et idfrdde

met hyl ene sul fogam’ de frompart F (20.46 g, 51.S mmol) in dinethy|formam de
(90 L) was addé@TpOtR&sYumictsshat R ESRGF o488 1PPnFRIHrated in

bi s- (2- chl or oet RyloReNZ iihe2HRE dul? Wb 0. d i¥s L VB! 3 n ek 8- G (700nD) .
The slurry was stirred at sixty degrees Celsius. After twenty four hours
t he reacti on wagndowaainedattetd itri mesc oLt TR ndlsi altrt akss. t ke aguaant hyl

acetate, washed_w wat 20 three fi satura ] | de
sol ution, dri eds\g\}g&l@zg@f Cfoﬂqteecfetcf% r%%’f c% Ié%%gggipdgﬁ#\gnvagc}iugﬂé?he
resi due was2g ecpysaaljlusaed (Dretdianadn wixlgi vey tdwd Nuhengdatoxideer i di ne
sul fonam de as a ite solid (15 g, 529 . 25 Pax‘{t H. Prepargtion r9f14' [
[4- [4- (triflu&F H&ﬁﬁgkfpd e trac;e wlgh ethy ac§tatet e ethy
phenoxy] - 1- pi pekicéicitld sidd epilda 4Rjdendisegcarboxykba, aghd, nmethyl ester
To a slurry of the N-benzyl piperidine

concentrated in vacuo to provide the substituted

piperidine as a beige solid (11.9 g, 80%).
25 Part E: Preparation of 1l-(methylsulfonyl)-4-[4-
ifluvoromethox nox iperidine
The substituted piperidine from part D (11.5 g,
44.1 mmol) was dissolved in dichloromethane (125 mL)
with triethylamine (12.3 mL, 88.1 mmol) and at zero
30 degrees Celsius a solution of methane sulfonyl
chloride (5.1 mL, 66.1 mmol) in dichloromethane (20
mL) was added. After one hour at ambient

temperature, the solvent was stripped in vacuo. The



30 sulfonam de frompart G (4.17 g, 7.5 mol) in methanol (S%ﬂg ?@f added
ammonium formate (1.46 g, 22.S mmol). The system was purged [n ogen
for 10 m nutes. The nitrogen streamwas renoved and WO O%Iéflr %/ -409 3 0
JI'1 ~ 2003 WePP/#33b/ 03061 pal | adi um on carbon (1.5 g of 10 Z‘@ O3BA
activated carbon, 50%water) was added. dh@2+eaction was refluxed for thirty
m nutes, cooled, filtered through Celite under nitrogen, and concentrated
in 5 vacuo to give the unsubstituted piperidine sulfonam de as a beige

solid (3.15 . 20 aubards |<al¥eRY 3 gl v d; (e diyhmet hyl) 4-
[ (4- [4- (trifluoronethoxy) phenoxy]| -1grperidinyll ~ulfonvll -4
=pi peri di necar beatréx=~ewe o ifes ursathsta tag ecddiiyrerd i owl &l $ohapide, from

t H(7.9 g, 16.9 | di ssol ved.in_dry dimethylf i de (35 mL
PG pot ass us G IR ATEE] N80y B 5T )sanacohBEEbror SENRg e
hydrochl ori de (daclod, B Gledimld WY &cRddedallhe.dd (eagyion was stirred

at thirty five degrees Celsius for sixteen hours and then concentrated in
vacuo. The Pesialtet ake/ herkaresip o vy |t hec sl foramide |azrad~ehEough

Celite. The filtrate washed, wi th wat JWwo tinmes, saturated sodi um chl oride
sol ution, 20 dr“(}égc%v%?fll\ﬁzg\&',ﬁﬁ'tg{ze‘d,’ and concentrated in vacuo.

Chr omat ogr aphy gt SFl i ePepatddomaet aled/Hiaxangs,) (¢ ovi ded the N-picolyl
pi peridine sulfonam de as a white solid (6.8 g, 72% . Part J: Preparation
of 1-(2-pyridinyl met hyl jEReBlyoraRaThadmhen® By ah= 2-yl ) oxy] -4- ( [4-

[4(trif|90r0nﬁthoxy)ph didi el i sy Sonsd b dinecarboxylate
-4-~i ~eri di necar boxam de Tn dry "equir pnent under nitrogen, the pi col yl

pi peri di neldul f onam Be dromqaypmeant 8uBipr 18.3roaxr) . Insesutferanidd in dry
t et r ahydr of uran. ( 30 d t.assi um. trj et hyl sil onat i 5..8 Mmol)
n%.%r%tpr%}taé] %ll[pd)'ﬁ'/s g Mg qgenw%s élgscgf\égg(g% é{}/

was added at a enpérdture. “After ei ouT’s” Wa was

added and at 5 wlegrfiegdfetf wtdrs, (61 ML) ,3 dhilled o MWD 804622+ - 410
PCT/ US00/ 03061 HC1 was added until pH=7. The slurry was filtered) washed
with water ari ¥ RLIFFIRGRH T %y A e Lcdf BRIPF R E BEERIBPF - white

solid (6.9 g, 9 i \PINEH 3 4end Ity , carboxylic acid 5
(6.8 g, 12.5 m%[%(t;‘/\%a{s}n%?}gys%ﬂlbhe@ in 1(%@9 %{Omet )yﬂ?%%]n’aa%&ﬁ% (25 nL) and the

remai ni ng téagewd snveieirglddt: tenbver golng iterl ow mhrus ofixw n§iveder :
e oxybentol i ggales Y A (80 T oy B BB EL B (41,
nmml ), and 1-( ae@mmyd:ea}rﬁjrm,r ap)dcj}&ieffrh)dﬁ:ané)ﬂdjzl ni-ldbohgﬂonmhter! de
Aitor tuelve holfsi5 (P Ut ITHP e SHObi T o S T VAERR, (PReTD)
was added maintaining the temperature below minus
20 sixty degrees. After thirty minutes at minus
seventy-five degrees Celsius, the reaction was
guenched with saturated ammonium chloride solution
(125 mL) and extracted with ethyl acetate. The
combined extracts were washed with saturated ammonium
25 chloride solution, saturated sodium chloride
solution, dried over Na,SO,, filtered, and
concentrated in vacuo to give the methylene
sulfonamide as an yellow oil (12.69 g, 100%).
Part G: Preparation of [[4-[4- (trifluoromethoxy) -
30 xyl-1-pi idinyllsulfonyl ic acid
In dry equipment under nitrogen, the methylene
sulfonamide from part F (1.59 g, 4.0 mmol) was

dissolved in dry tetrahydrofuran (10 mL) and



15 residue was taken up in ethyl acetate, washed with water, é&ok“@@%,
saturated NaHCO03, saturated sodium chloride solution, dried over NaZS(Qqg,
filtered, and concentrated in vacuo. Chronatography (on silic et hyl

acet at e/ he¥2?%4§22hr ovi ded t he THP hydroxamate 20 as a Iightpqzﬁofy\ﬂ?‘%bam
(7.55 g, 94% . Part K= Preparation of _393-

N- hydr oxy-1- (2pyridinyl methyl)-4-([4-[4-(trifl uoromethoxy)phenoxy]-1-piperi
di nyl ] sul fonyl]-4p ~eridi necarboxam de, nonohydrochl oride 25 To a sol ution

of the THP hydroxamate fr.om part -J .(.7. 4 1.5 mmo in 1, 4-dioxane (2 nL
oas. naded 4N’ O RS SRS 105D dma 35 RO RRer (20
m). After fifteededi Atemidhe degEiaumas ddddedt vddedi kbliys et her,

the solids filtered under 30 nitrogen and dried in vacuo to give the title
compound as a vWiter soiq dii()1.wes q@ddesbyandirvs Y BSgreds relehneuflied for

C2AM-OPSN-COSL:,, 859, 1B ha oAk S59,4800. .00 QUL AP27de o0 ML 001

PCT1US00/ 03061 paration of

N- hydr oxy- 1s( 2py1itim eli iyl Jackddtl [ohd tatid | cmmireidhyddtHacts washed
phenoxy] - 1- pi peri di nyl ] sul fon,ylcgrfpi peri di necar boxam de~ nonohydrochl ori de
n N' N~N OH .®RENWFLST HETIseNs: dopSPart Ll tPF&Par 8PFon of

1, 1-di met hyl et hé/&nélﬂk%dar@@/-i% 10 piper ighdherarhoxylgge In dry equi pment
r

under nitrogen, Z4hydroxypiperidine (20.2 g, 0.2 nol) was dissolved in
t et r ahydr of ur anr¢20@0srd )l ized! t Hestand piautey ) 2atat @) 2o nwiye whsol ution of

di -t-butyl dicarbonate 15 (43.6S g,. 0.2 nol) was ad at ch a rate that
the tenperat urecz?lg?%’f}ﬁélac baecilocgvai%iar t@lateegr%oelsl%eqals?ﬁgg%f %Fp'sti rring at

anmbi ent t enper apare H OrpfepdrAHErS o ff he- I eaid My des- ZwnsgRanated i n vacuo.
The residue was taken up in ethyl acetate, washed with water, So 20 KHS04,
saturated NaHO03, sat ur@t&XYdod uhhdchl4or § et ISGIQRIRE NPFY bR BRRYY Na 2S04,

filtered, and concentrat Y VB t i e jperidine as a

In dry equipment under nitrogen, the carboxylic
acid from part G (1.0 g, 2.6 mmol) was dissolved 1in

15 dry dimethylformamide (7 mL) and the remaining
reagents were added to the solution in the following
order: N-hydroxybenzotriazole hydrate (0.42 g, 3.1
mmol), N-methylmorpholine (0.86 mL, 7.8 mmol), O-
(tetrahydro-2H-pyran-2-yl) hydroxylamine (0.9 g, 7.8

20 mmol), and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (0.7 g, 3.7 mmol).
After three hours at ambient temperature, the
reaction was concentrated in vacuo. The residue was
taken up in ethyl acetate, washed with water, 5%

25 KHSO,, saturated NaHCO,, saturated sodium chloride
solution, dried over Na,S0,, filtered, and
concentrated in vacuo. The product was
recrystallized (hexanes/ethyl acetate) to give the
THP hydroxamate as a white solid (0.9 g, 71%).

30 Part I: Preparation of N-hydroxy-2-{[4-[4-

(trifluoromethoxy)phenoxy) -1-piperidinyl] -

S n amide



white solid (37.7 g, 94~). Part B: Preparation of 1,1-dinethy1%gﬁ9hzwi[425
(trifluoronethyl)phenoxy]-1 pineridinecarboxvlate To a solution of the BOC
pi peri di ne fr§n1£§rt A (6.03 g,30 mml ) in dinethylformm de 460 n%% was
WO 00/ 4622YO.RH6%23 o 3 (1 L ~ 003 PCT/US00/ 03061 added cesi BRFUSPHENGE e
(9.77 g, 30 mmol) and 4fl uorobenzotrifluofggle (3.8 nL, 30 nmol). The slurry
was stirred at ninety degrees Celsius. After nineteen hours cesium
carbonate (3.26g, 10 nmmol) and 5 4-fl uorobenzotrifluoride (0.95nml nL, 10
mol ) were added and.the reacti.on contjnu t..nine rees Cel sius.
After a total of for tTi? S P& tcﬁég %%eagﬁ%rp%%o’é%"ﬁ%g%tEﬁ?‘gop?ﬁtvicuo.
The residue was (bakangyp2i.n ekiyl) agetiate.diwadied w th el ehas i@ged O
times, saturated sodium chloride solution, dried over Na2S0q, filtered, and

concentrated i n4VadiGd. dipxemer Gerlaptiyer ot -$ INloa,and Hygethheed bt €8 heXanes)

provi ded the substitu BOC, pi_peri di ne as whi.te solid .0 58299 . 15
Part C Preparagigﬁ o%%%gfgg ga ﬁlﬂﬁ%ﬁ%ﬁ%ﬂﬁ%[ﬁﬂa%%&%,%?T%%F?%?ﬁ% é%%a
slurry of the subslittivinedaBOQiniuieyd diih f redAardcettaSd. &0d gyadiHed mMMDI )

in 1,4-dioxane (10 nm) was added 4N HC di oxane solution (17 mL). After 20
one hour at anbMéft WéHSErafdied Y s%edtaron wasleBheent P8ed in vacuo. The

resi due was sl UpLi I &t a v il tion of the
Eoned nie? adie %—J t\ﬁééélﬁr{/ . drglghel gﬁ!ﬁ%ﬂéd a2

resulting precipitate provid salt as a white solid (4.6
g, 100% . 25 ParecbysPedpareti detdfyl acetate/hexanes) to give the

1- (et hyl sul fonyl,)-4-[4(trifluoronethyll phenoxyl p: tneridi ne, To | ution
of the hydrochl %I"i):&g %{?Igpoflpgmapgarat J(tf?bso 1%6&@ ﬁoﬁ’) gﬁﬂ) t r’i'a‘%@%yl anm ne
(5.9 m, 424 myek))i nMdi ghior eaethanee@4orl L, at,,2NQ.800r e£86 301 68| si us
was added a sol ution of nethane sulfonyl chloride (1.97 nmL, 25.4 mmol) in
di chl or onet hanefP¥®dn f16alddr’ -one hour at ambient tenperature, the sol vent

was stripped in vacuo. The residue was taken 3 0 JUL LO0O3 WD 001 46221

-413
Example 17: Preparation of tetrahydro-N-hydroxy-4-

[{4-[4- (trifluoromethoxy)phenoxy] -1-
15 piperidinyl]lsulfonyl] -2H-pyran-4-
carboxamide

' 0
o
HO” 'S¢ 0-CF,
o 00

20 Part A: Preparation of 1,l-dimethylethyl 4-hydroxy-1-

ridi

In dry equipment under nitrogen, 4-
hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in
tetrahydrofuran (200 mL) and triethylamine (29 mL,

25 0.21 mol). A solution of di-t-butyldicarbonate
(43.65 g, 0.2 mol) was added at such a rate that the
temperature remained below thirty degrees Celsius.
After stirring at ambient temperature for four hours,
the reaction was concentrated in vacuo. The residue

30 was taken up in ethyl acetate, washed with water, 5%



PGI/ USDQ' 03061 up in ethyl acetate, washed with water two timesy jgagssated
sodi um chl ori de solution, dried over Na2S04, filtered, and concentrated in
vacuo. The residue was slurried in di et hyl ether and vacuum filtration of 5
t he resul t waogseenti pit at e provi ded the sul fonam de as an of PCRRISD®OM6I | d
(5.25 g, 96% . Part E: Preparation or net
[[4-[4(trifluoromethyl)phenoxy]-1-piperit 1]sulfonllacetate 10 In dry
equi prent under nitrogen, the sulfonamde frompart D (4.2 g, 13 nmmol) was
di ssolved in dry tetrahydrofuran (26 nmL), chilled to_m nus seventyfive
degrees Cel si usKHERd FALWRordt FHCRf, |Sathiiared FaditheaMABids] ) ani de
(26 nL) was add in n eyt.eaper r o] nus sixty five
degrees. After %ﬁ ?lgﬁlnﬁ?gghagvﬁ?nﬂ% %@ iﬁfié%{§§d2%§%es Cel sius, a

sol uti on of nethyhcehtnaoédrﬁateaehoCnb givé anlBocnpdpﬁrudhm@hwﬂr@furan
(13 nmL) was added nmintaining_the tenperature bel ow m nus sixty 20 degrees.
After thirty mYdtes apl ﬁ?n&g7sév8mt9 Af)ve degrees Cel sius, the reaction
was quenched wi agur umechl i ( .and
extracted mﬁ%h g?ﬁé Eacg%g a?gqﬁghcgﬁbpnggk yﬁggggcﬁkgg}ggghe ahth

sat ur at ed annDnlun1ch|opider2alsebarbomylsatacaﬁedlsdd@umaﬂhyiaumyl
solution, dried over Na2S04, filtered, and concentrated in vacuo to give

t he net hyl ene sul f onani 8&8&E an yellow oil (4.95 g, 100% . Part F:
Preparation of. nmethys a- sb@h@@bh”@EhXMk sbc bi dine of part A
[4-(trifluorornethyl)phenox -l-pi?erldlnyl sul ¥4I-4- |r~er|d|necarboxyl
ate To a sol uti 6P-bf Ghezﬁegﬁyméﬁé saPf Gishilgaomesmasgr t(5f L)14ty, 3 mmol)
0 gty for Bk 0eakbeb) ced0ud Uuipe?Aen VOLQUARRR OO/ 03061
-414 was ad’ed pot assi Um car bonate (1. g, 9 mmﬂb,

bi s(2- chl or oet hyL) b2hz§? ambhe ¢GlIoggd3bwnnEthan@ E3Qfomy-16 qt8e0mgle The
slurry was stirred_at gree ius. After, sixteen _hours the
reaction 5 was éghggnTﬁ %é gﬁ W§8 BFedii§ud Wds Crk &7 S up in ethyl
acetate, washedcsipbewat ehet bbeelhgrrba,thsaﬂaw Feadveedi umfeldrori de sol uti on,
dried over Na2S04, filtered, and concentrated in vacuo. Chromatography (on
silica, ethyl a%%%5¥é¢ﬂeﬁﬁﬁeEYOpPSVFSe&hﬁhéefGtﬂP@em¥%9%§%nﬂqaonanlde as a
whi t e SO"@£195QOHBen§QdQed Par LaGuolr eReatdedn e MRl Waken up in

1- (2-pyrimdinyl)- 4{ - [4- (trifluoronmethyl) pher~oxy) -1piperidirly~.I
sul fonyl | -4-r~¢wkyl dipetarpoxyhahed19iTh aa§EurPWQﬁtMMﬂ§ pisPdUitied

sul fonam de fro I 3 ., . 1) dded
annoniun1fornatgb§g?é gbigﬁiggnﬁéﬁfgl$ﬁg dré%ﬁﬂ?&%%ng} n}%% ?bgen
for 10 m nutes. afrdiecaﬂcehttageﬂ Shr eamuaas tbelm\aedcmwctnmln{emmmneoraa:ar bon
(1.2 g of 10 melﬁ éb actlv ted carhon, O%Mat%r) was added. The
reaction was refPuREH VB ERoRPY 1R vd Tmddutes,> 1003 filtered through

Celite underg ni pregen. aprdpaeaEsBhS @tfeQ-lm-vmqmmnx&m&m 25 (6.21 g,
13.8 mml ) was dissolved in dry dinethyl formam de (28 nl) and potassi um

carbonate (5.7 g, 41.4 phehpxyndl2pdmesrishyndaamdiary )iz mig, 2716 mol )
wer e added. The reactlog%gggaiﬁﬁﬁbggugﬁu$ﬂghty five degrees Cel sius for one
hour and then 30 concen resi due was taken up in ethyl
acetate and filteredithdougkgGébmeatr Timelel Itinategamshied with water two
times) saturated sgglun1chl ride SO|HtIO% |ed ver zSO4 filtered,
trifluoromethoxyphenol (1 mmo wasg
25 dissolved in dry dimethylformamide (125 mL) and at
minus five degrees Celsius sodium hydride (2.74g,
68.4 mmol of the 60% oil dispersion) was added and
the ice bath was removed. After one hour at ambient
temperature, the mesylate from part B (15.9 g, 57
30 mmol) was added and the reaction stirred at eighty
degrees Celsius. After stirring at ambient

temperature for four hours, the reaction was

concentrated in vacuo. The residue was taken up in



WO 00/ 46221 -415 and concentrated in Vacuo. The product was ﬁpd{ﬂ_ﬁg L ~00~
PCT/ US00/ 03061 recrystallized (nmethanol) to give the N- pyri 'd%ny

pi peridin mde as a white solid (4.94 g, 68% . 5 B :
Prepar at | g%‘?@‘*’j“%?f(az- pyrimidinyl)-4-[[4-[4(trifluoromethyl)p e?n%%?{}‘j‘m“‘

-1-pi peridinyl] sulfonyl]-4-piperidinecagbegxylic acid In dry equi pnent
under nitrogen, the N 10 pyri mdinyl piperidine sulfonamde frompart G
(4.9 g, 9.28 mmmol ) was dissolved in dry tetrahydrofuran (35 nL) and

pot assi um {11 meabLflrh 0BRNES( Suddndy LD FELY vE2-afdedaatotihl y 1ive

degrees Cel si us. r sixteen hours water and at 5 15
degrees Cel si uschboli &€l sndat Acdeddridd | opdE2Na,BHig, afuéaesesl, urand was
extracted with ethyl acetate. The ethyl acetate sol ution was shed, with
wat er, saturateﬂ?néﬁﬁFEﬁFEHI6PiH%CEQH%hiQﬁPV%é?eﬁh%v%vbﬁﬁééﬁﬁrg'BEF?Tered,
-and concentrategd; ;0,-Ya¢HR: adhg sOddssyeLe oSt usriegosn acetonitrile,
filtered undereﬁfFrggen, mgshed mﬁ?%siexaneg andu%ried ig vacuo to give the
carboxylic &ci dPastabwhPrepspititod 407 4; (98U riPhueromePrnepul ati on of

1-(2-pyrimdinyl)-N [(tetrahydro:2H pyran-2-yl)oxy]-4-[[4-[42 5 ( trif

| uor omet hyl ) phenoxy] 9%§B9%¥L$ﬁ?%§£¥ym§sulfpnylI_-4-~,peridinec~rboxanide
In dry eqU|pnent.undgﬁ Bﬁtt@gﬁndeéféééﬁﬁéE@Y&ép aci dud 1 ophpanbxbned 6 g,
8.95 mml) was dissolved in dry dinethylformamde (18 nlL) and the remaining

30 reagents wer éla8del) t yashalawl utadted nt@ hiehe op sk AU bREePOC-

N- hydr oxybenzot £ i L a. hyd 4 0.7 , t ine (2. 95
N S oo gepl g als L 0d% et by ibegpaae (2

00/ 4622| -4286 3f6rInihet2003n@Hs USOHd) 0Edc 2608 mm@l¢¢paadtréted in
L (- oty o tonr ooy el IyLcarbod ot de by oehof de (2o g 22,5
hours, the reacih@nwiBEe80BGE8NEiMdLdvith echyl acetate. The aqueous
solution was cooled to five degrees Celsius and the
pH adjusted to eleven with S5 N sodium hydroxide
15 solution and extracted with ethyl acetate. The ethyl
acetate was dried over Na,S0O,, filtered, and
concentrated in vacuo to provide the substituted
piperidine as a beige solid (11.9 g, 80%).
Part E: Preparation of 1- (methylsulfonyl)-4-(4-
20 (trifluoromethoxy)phenoxylpiperidine
The substituted piperidine from part D (11.5 g,
44 .1 mmol) was dissolved in dichloromethane (125 mL)
with triethylamine (12.3 mL, 88.1 mmol) and at zero
degrees Celsius a solution of methane sulfonyl
25 chloride (5.1 mL, 66.1 mmol) in dichloromethane (20
mL) was added. After one hour at ambient
temperature, the solvent was stripped in vacuo. The
residue was taken up in ethyl acetate, washed with
water two times, saturated sodium chloride solution,
30 dried over Na,S0,, filtered, and concentrated in
vacuo. The residue was recrystallized (ethyl
acetate/hexanes) to give the sulfonamide as an off-

white solid (10.77 g, 72%).



5 vacuo. The residue was taken up in ethyl acetate, washed with water, 5%
KHS04) saturated NaHCO3, saturated sodium chloride solution, drjigeg, qp{
NazSO , filtered, and concentrated in vacuo. The product was recryét i zed
(et hanol ) WOP0¢b32d t he THP hydroxanmate 10 as a white sol i d RG/BS/030610) .
Part J: Preparation of N hydroxy-1-(2-pyrdgridinyl)-4( [4- [4-
(trifluoronethyl)phenoxy] -1piperidinyl]sulfonyll-4piperidi necarboxam de,
nonohydrochl oride Z5 To a solution of the THP hydroxamate frompart | (4.97
g, 8.1 mmol) 1.4-dio L HC]l di oxane sol ution (20
m., 81.1 nnDI)n%%ﬁtngthgn % tﬁf# mgfwgggyg j&é ﬁ%nutes at anbi ent
tenperature 20 the reactt@ﬂfma§r§mutﬁgxzmpaeﬁgﬁ leacetonltrlle The slurry
was filtered under nitrogen, washed w t acetonltrlle and drled |n vacuo to
give the title conmpoundRiBeEl@hnyeé perid] Erlp | a5/
E?nglgtsgnfg¥ C22Fz§ﬁ3g§§sghu1g%gng6§gde§OHngr 8e§30t%gggulgéngglge21

N- hydr oxy- 45[[4f£d&tpaftu9r@nethy|bpthOBY%méiplWééldnﬁyblﬁﬁﬁfQHYHky- - (4

(trifluoronmethyl) -2 30 pgrlnldlny ] - 4- pi peri di_necar boxan de,

nonohydr ochl or i €&erahgdgo EFaQoé§4VEﬁb®IE 331ed419 WELUR SSKEPEY-N ( O, N

, N=~ HO ; S~ ~Chgy @e%%g’ggét@@%%gm RArk A wPLEpaEabhogeOlicniun

1 1- dlnethylethy r oxy- 1p|r~e~-|g|necarboxv ate I ry equi pment
under nitrogen, bﬂhydromyphpbﬁtbyhéa@26e2(QO aL2 wab)adasddlssolved in
tetrahydrofuran (2 L n rethyl 2 o) A solutlon of
di-t- butyldlcafﬁ%nggal?£§$6gh%,kgw Xﬁ%ﬁ}r§aé 288e81 suc L rate that the

10 tenper atigr e degpéasd bEfOMtthh&tyydm@h&eéscatSmUﬁusAééeénSyLEﬁvag at
anbi ent tenperature for _four hours, the reaction was concentrated in vacuo.
The resi due wasdR@KeRSupeiRleEnhyp BeébAieN REsMEANYEt RhhAFef orwesRHS04,

sat ur at ed NaHCO t Wy at 0 chlo e i r NazSQq,
filtered, and cgadiﬁtﬁgfegglﬁ @ggg% ?g S?getégéégkc?%?gé?ﬁdlﬁg gg?a white

solid (37 7 g, wasjaddedrmaBic@ippagathentefperacdraebhybet hyhus
4-[4(trifluoronpthy)) Rhghoxy] - 189, RLPEL: AL DecahRex¥! 8l ~minus

15 seventy-£five degrees Celsius, the reaction was

quenched with saturated ammonium chloride soclution
(125 mL) and extracted with ethyl acetate. The
combined, extracts were washed with saturated ammonium
chloride solution, saturated sodium chloride

20 solution, dried over Na,SQ,, filtered, and
concentrated in vacuo to give the methylene
sulfonamide as an yellow oil (12.69 g, 100%).

Part G: Preparation of methyl tetrahydro-4-[[4-[4-
(trifluoromethoxy) phenoxy] -1-piperidinyl] -

25 su 1] -2H-pyran-4-

To a solution of the methylene sulfonamide from
part F (5.17 g, 13 mmol) in dimethylformamide (26 mL)
was added potassium carbonate (7.2 g, 52.1 mmol),
bis- (2-bromoethyl)ether (1.7 mL, 13 mmol) and 18-

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



To a solution of the BCC piperidine frompart A (6.03 9,30 nml) in

di met hyl f ormani de (60 mL) was added cesium carbonate (9.77 ¢,0 388 #fbl) and
4f | uor obenzotrifluoride (3.8 nmL, 30 mmol). The slurry 25 was stirred at

ni nety de¥®es622d| si us. After nineteen hours cesi um car bonBEEUSH/028¢), 10
mmol ) and 4-fl uorobenzotrifluoride (0.9%8.nm., 10 mmol) were added and the
reaction continued at ninety degrees 3 0JI'lI | 2003 WO 00/46221 -

PCT/ USO0/ 03061 . -418 Celsius. After a total of forty six hours, the
reaction was cgncentrated in vacuo. The residue was taken up i hyl

acet at e, washegh%vi TR Rt P ?Hiélée?i?‘r%ss,l "t ucg%qxé%e%o%?gﬁl%gror?'gggs%l uti on,
dried over 5 Na2&9dalfot teseey Rher£OondaNtrad &b wasudonEbnheratedr aphy
(on silica, ethyl acetate/hexanes) provided the substituted BOC piperidine
as a white sol @ Y&c®og, Heoyesiqug twas takSyareR i oh ®fhyl acetate,
4-14-(trifluor l,),- vyl per i di T, y .f.he substituted
BOC pi peri di ne"gﬁ%p‘)ﬁ&B %ggé;%}@%%gﬁ%l a?‘f]rs%%@dfgéé%g (10 nL) was
added 4 N HCl ¢hbxaihde sobliit Don ( 1dridd .ot alamig, hdud tatrealybiernd
tenperature the reaction 15 was concentrated in vacuo. The residue was
slurried in di €PRGENEIRESL ahd VAEHAM 109 REPICHI¥RPe resul ting

precipitate prpyj : r i  t e~SQkd 6 g, 100%
. Part D Prepgggffgaégﬁl%¥?ng§ﬁéf£Lﬁ%%ﬁ%ﬁ%{ﬁgfgg%@’ & thg the

(trifl uoronmet hVER phreboiitufedrsdl hendoide s 1r iomittd shéilydroeéhl gri de salt
frompart C (4 @ g, 16.9 mmol ) and triethylamne (5.9 nL, 42.4 mmol) in
dichloronethan% ?45 m.) at zero degrees Cel sius was added a sol ution of

met hane sulof ongar®25H chbospghea € 1o 7o frige Xmbydr®t § - [ (4 diig¢hl or onet hane (10
m.). After one hour at anbient tenperature, the solvent was stripped in
vacuo. The residue was'tEkERQFPTSLRAPIPRERAXY b 1 REARIEIG- PH Lhat er two
times, saturated sodi ug i g6, sobwtd,on, - diied.oves Nag§04, 30 filtered
€ restdue was slfurried 1n drethyl ether and
vacuum filtration ofntduey reswlphent predspinigteogenyithd THE sul f onani de as
an off-white sgl. VA 9% .. 0/ 46221 -4 J 2003

PCT/ US00/ 03061S%$?£§?t?5} g%%J?’g?/%%’Hl%%A%rg%ﬁart ¢4r.9 g, 74b.h
[[4-[4(trifsl uotset hyds phieswxyfed - i pry dettdispdfofytrdacésate mn)dry

equi prent under_npitro the sulfonamde 5 frompart D (4.2 g, nmol )
npn%goi

en,
was di ssol ved #79 RRSASRAYRNYEHBE thuhs ¥ 58'3iS , (thit1%d t62 ventyfive
degrees Cel si Ugas adMbéed latV S0 Hty Ofi W dddidan BéBLins et Rgksidl ¥hgpam de (26
m.) was added maintaining the tenperature bel ow m nus sixty five 10
degrees. Afterhewrs twatgnufee0 anlhi vs addechtdodi biee degluédonel sius, a

sol ution of et iyl Ghlor of of ey Golh. Otkne 13 JTBLY Jifis AEXER! Lahydr of ur an

(13 nL) was ad mal ntal ni nhg t enper at ur ow m nus si xty degrees.
After thiRy nvaweesand extwscsedeniyhfesieyl acetate to remove

unreacted starting material. The aqueous solution
was treated with 6N HCl until pH=1. The slurry was
extracted with ethyl acetate and the combined
extracts washed with water, dried over Na;SOQ,,
25 filtered, and concentrated in vacuo. The residue was
heated in diethyl ether, the solid filtered and dried
to give the carboxylic acid as a white solid (18.5 g,
100 %).
Part I: Preparation of tetrahydro-N-[(tetrahydro-2H-
30 pyran-2-yl)oxyl-4-[[4-({4- (trifluoromethoxy) -
phenoxy] -1-piperidinyl]} sulfonyl] -2H-pyran-4-
carboxamide



15 degrees Cel sius, the reaction was quenched with saturated ammoni um
chloride solution (100 mL) and extracted with ethyl acetate. JhdUlcdibi ned
extracts were washed with saturated ammoni um chl oride solution., saturated
sodi um chIBP #6522 ution, dried 20 over NazS04, filtered, &R&'USSNEIE! r at ed
in vacuo to give the nethyl ene sulfonamim-as an yellow oil (4.95 g, 1009%.
Part F. Preparation of nethyl

1- (phenyl net hyl)-4-[[4[4-(trifluoronethyl)phenoxy]-1-piperidinyl]25

sul fonyl I - 4- p~peri difgeeat byl aheaf0uRced HiEoBgah t R RIIBHRAR ;

sul fonani de frompart E 1.I41§, 3 H#DP) in g?ng%hYIfornanide (6 ﬂi) was
added pot assi umcdar Bowat afrt. B4 (§,.69 mgmoB) § bine(2- eldsocostdpdVesknizyl ani ne
(0.7 g, 3 mml ;, and,.18 30 own-6 (5 ). . The slurry was stirred at sixty
degr ees CelsiugFXA ¥§£t§V§g%§W396GESQSHg P@éc?P@ntﬂﬁgrgﬁﬁgéﬁfﬁéted in
vacuo. The resi@ugeams Wakan adleldntst by asehaten Washet Wil owigy three
tinmes, 30J 11 L 2003 WO 00146221 -420 PCT/ USO0/ 03061 saturated sodi um
chl ori de sofut icouexdr Nedyoroxykarg04 rikiziofler byprate cdéndehtat®e® i n vacuo.
Chr omat ogr aphy Silj_ thyl t.at e/ hexanes) .prQvi t he, pi peri di ne
sul f onam de as“%%aﬂrtéfg%FP§1Fé§8%§§}%§ §g%? WEPaR&'%:ng%gﬁdrg%ion of

met hyl (tetrahydro-2H-pyran-2-yl) hydroxylamine (1.38 g, 7.2
4-1[4-[4(trifluoraqnethyl)phenoxy]-1-piperidinyl]sulfonyl]-1-[4-(trifluorone
thyl)-2pyrini dfP - 2061 BerPdidr@ea PRI NPBTPEYA /s1dirry of the pi peri dine
sul fonam de freRachribodfidide hoalolPRblibB MBLRANGY, (22 Maoips added
ammoni um formate (2.2 g, 34.5 mmol ). The systemwas purged with nitrogen
for 10 mi nu@esAfTieg DRenhouggen Sorsambiiae degwess &ed spald .adiham on carbon
(1.2 g of 10 weight .%on _activated_carhbon, 50%water).was added. The
reacti on was réF% kégnfgﬁsfgppﬁepg58%ﬁlndpegﬁcggbleéFﬁﬁi?%ﬁ %Ft?ﬁ%ugh
Celite under nitakegenp dndeebpteatedhed,i Wa¥aedowithe wasdflues¥ 4.5 20 g, 10
nmol ) was dissolved in dry dinethylformam de (20 nl) and potassi um
carbonate (4. 1850130 AtBF 3= 8ANSECH ortR HAATTY LR hGRPpSF+HFdi ne (2. 4
n, 20 mml) weraedded. athedr edeli 1,885, Htirdsatal seyenty degrees

Cel sius for three hour and then 25 concentrated in vacuo. The residue was
t aken up ik et fpncgasratedand viekrer ed Chifosaghocanve. (rhes¥ii¢d at e washed

LAt {0 bpeatnk st bt S0 U a0, O sl v
recrystallizedagmet waiak) fbamgi(zelt be BS@yri m dinyl piperidine sul fonam de
R 20l B B T PR LSRN ) By -a- (15 1o
(trifluoromethoxy)phenoxy) -1-piperidinyl] -
20 sulfonyl] -2H-pyran-4-carboxamide
To a solution of the THP hydroxamate from part I
(1.0 g, 1.8 mmol) in 1,4-dioxane (5 mL) was added 4N
HCl dioxane solution (5 mL) and methanol (S5 mL).
After thirty minutes at ambient temperature the
25 reaction was diluted with ethyl acetate and washed
with water, dried over Na,80,, filtered, and
concentrated in vacuo. The product was
recrystallized (acetone/hexanes) to give the title
compound as a white solid (0.58 g, 68%). HRMS (ES+)
30 M+ H ' calculated for C;gH;3N,0,8,F3 : 469.1256, found
469.1287.

Example 18: Preparation of N-hydroxy-1-



W O 00146221 -421 PCT/ USO0OI 03061 phenoxy] -1-piperidinyl] sulfonyl] -1-
[4(trifluoronethyl)-2-pyrimdinyl]-4piperidinecarboxylate In dﬁngg%h ment
under nitrogen, the N 5 pyrimdinyl piperidine sulfonamde fro (4.9
g, 9.28 00(#8%21dj ssol ved in dry tetrahydrofuran (35 nl) &ﬁdﬂﬁ@Wme1un1
trinethylsilonate (3.2 g, 22.45 mml) wag gdded at forty five degrees

Cel sius. After four hours water (100 nL) was added and at 5 degrees 10

Cel sius, 6 N HCl1 was added until pH=2. The slurry was filtered under

ni trogen, the solids washed exa and dried in vacuo to give the
carboxylic acid as a white é%%?aY?EEEEYS’-éséa ﬁért | : Preparation of
N-[(tetrahydro-2H pyran-2 15t¥hf9ﬁ¥¥ométhbl ﬂheh@xy] l1-piperidinyl] -
(trlfluoronethyl)phenoxy] - 1pi peridinyl]sulf 5 trlfluoronethyl)
2-,gv~i mdiny~~],= 4 -pi gesndfaegdi bbd- Ranﬁaednnecarpogqmlﬁﬁent under
nitrogen t he carboxyllc aC|d fﬁog%B Eﬁ H. g4 0 g, 6.87 mol) was dissol ved
in 20 dry dlnethylfornanld ererraining reagents were added
to the solutgion in the follow ng order: N hydroxybenzotriazole hydrate (1.1
g, 8.25 mmol), N-nethylnorpholine (2.2 ni, 20.6 mmol),

Q(t etrahydro- 2H pyran- 2-yl ) hydroxyl am pe~.2.4 g, 20.6 25 mol), and

1- ( 3-di met hyl am nopr opyl ) - 3et hyl car bodde ppydrochloride (1.84 g, 9.62
mol ). The reaction was stirred at fgft flve degrees Cel sius. After

si xteen hours, the reaction was congaqtrated |n vacuo The residue was
taken up in 30 ethyl acetate, mash d fi:ﬁw ()KHSO4 sat ur at ed
NaHC03, saturated sodlunlchlorld drigd _aver Na2S04, filtered,
and concentrated in vacuo. TheHO’ 3 J%L D Ol 46221

PCT/ 13500103061 -422 product was rébr9§@alllzed (nethanol) to give the THP
hydroxamate as a white solid (4.06 g, 87%. Part J: Preparation of
N-hydroxy-4-[[4-[4 (trifluoronethyl)phenoxy]-1-piperidinyl]5 sulfonyl] -1-
[4- (trifluoroneahyl):-RPreyaratdonybf- 4, pipemedhydeahlydx amidedramnadhyd~ochl
Q@ i ~P To a solution of,the, HP hydr oxapate frompart | (5.0 g, 5.87 mol)
in 1,4-dioxane (3 nl) xane solution (14.7 nm., S8.7
nmol ) and At hanol (in5dﬁy)eq&ibﬂén&huhHérﬁh&@&%@e&t anbi ent tenperature

the reaction was poured into 100 nL acetonitrile. The slurry was filtered
under ni trogen, PYRSPEEPWPEH dEBE0NPPr Pl € aRd 2dFPdd M@ sy 445l sD gt ve t he

title compound @seRaMbit&rsLhhd §809§Lg a 9%%rue@B¥§aﬁE%® Mo Fh,
cal cul ated for CZ3H25 6NSCSSl 598. 155 found 59B."1

0.21 mol) A solution of di-t- butyldlcarbonate
(43.65 g, 0.2 mol) was added at such a rate that the

15 temperature remained below thirty degrees Celsius.
After stirring at ambient temperature for four hours,
the reaction was concentrated in vacuo. The residue
was taken up in ethyl acetate, washed with water, 5%
KHSO,, saturated NaHCO;, saturated sodium chloride

20 solution, dried over Na,S0O,, filtered, and
concentrated in vacuo to give the BOC piperidine as a
white solid (37.7 g, 94%).
Part B: Preparation of 1,1l-dimethylethyl 4-[4-

(trifluoromethyl) phenoxy] -1-
25 ipexridi rbox
To a solution of the BOC piperidine from part A

(6.03 g,30 mmol) in dimethylformamide (60 mL) was

added cesium carbonate (9.77 g, 30 mmol) and 4-



Exanpl e 22: Preparation of 1-(5-ethyl-2-pyrimdinyl)20 N—hydr?ﬁy]4; § (4-
[4- (trifluoronethyl) phenoxy]-l-piperidinyI]squonyI]-4y~~pé_rﬂLdﬂﬂ

neca~-~o, Xa[Jj nohydrochloride NN HCL NO.N ~ N HO O 3 25 Part A
Pr epar at | g'gbg&“f?q?di met hyl et hyl 4-hydroxy-1 3 0 J [I | 5865%"%98] 4627
-423 PGI/ US00/ 030fi 1 piperidinecarboxyt@te-1n dry equi pnent under

nitrogen, 4 hydroxypiperidine (20.2 g, 0.2 nol) was dissolved in
tetrahydrofuran (200 nL) and triethylamne (29 nL, 5 0.21 nol). A solution

of di -t - but ¥l dirgRReRAE A% A b d 2T ey cadged )3l ueh Aale that

the tenperature renmained below thirty degrees Cel sius. After stirri'ng at
anbi ent tenper aasr etiigrdd @t ouesy tdegreesctdedsivgs c@fcentrated i n vacuo.

The residue 10_was _taken up in ethyl acetate, shed wi.th wat.er, 5% KHSO4,
saturated NaHOD3IS5&F0Y &Oé%ssé: Mﬁ _odlé‘etforﬁt‘!}g@'_ & &< erarf\%zSOg,
filtered, and qofgeRiHoMeeEdt VA ilde Jdiv.®gne BOC 17 RRid1di RR@AS a white
solid (37.7 g, 949 . 15 Part B: Preparation of 1, 1-dinethylethyl

4-[4(trifl uororedlgl Asiteridey JreRsitpan dlanddaussk ptatld MRfYa nfgHNn of the

BOC pi peridi ne from part . 03 l9.in di.pethyl formam de (60 nl)
was 20 added cgglﬁﬁr%u(%ar'bgr?a(eg @t%%g rgg f)rﬁ%l}s s&% %Iﬂsdr or%eenzot rifluoride

(3.8 nL, 30 mekhctibt Slas b cdadddd mtvaduet Y degreas dord sids. After
ni net een hours cesium carbonate (3.26g, 10 mmol) and
4-f | uor obenzot FRKERoMPIE N @95 FAetaf® msIShefe e U5 Ydded tHHES: he

reaction contiRypdsat JUNBLYE LEYRENCIHINS a A B It A Qg fQrdy six
hours, the reaction was concentrated in vacuo. The resi due was taken up in
et hyl acet®? e, NaeShed T ltexved erandreeneempsat edt im avadugodi um chl ori de

T O BBt R ! AR AR FhRRIED,
BOC pi peri di nepgasvadeld ttéres @ubdt(itut edl HiRYpipe\MAiH 46221 white
solid (6.0 g, 58%).
Part C: Preparation of 4-(4-(trifluoromethyl) -
15 phenoxylpiperidine
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
20 concentrated in vacuo. The residue was slurried in
diethyl ether and vacuum filtration of the resulting
precipitate provided the hydrochloride salt as a
white solid (4.6 g, 100%).
Part D: Preparation of 1-(methylsulfonyl)-4-([4-

25 i iperi

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

solvent was stripped in vacuo. The residue was taken



-424 ~ 0 JUG 2003 PC1' 1 USOCO 03061 Part C. Preparation of
4-[4-(trifluoronethyl)pheno~yl giyer' ine To a slurry of the ? %ﬁ%[ﬂied
E)g§ SYM) was

BOC pi peri i mpart B (5.95 g, 17.2 mol) in 1, 4-dioxap
added 4N HM{“fgézgne solution (17 nmL). After one hour at arTB& 00/03061

tenperature the reaction was concentrated#lo2n vacuo. The residue was
slurried in diethyl ether and vacuumfiltration of the resulting
precipitate provided the hydrochloride salt as a 10 white solid (4.6 g,

100% . Part Do ¥ %R@f@éﬂﬂ“dééetla&étetdw%t%& W Jidle A dvid e imes,

| uor onet hx~x~henoxy~~~peéeri dine To a solution of the hydrochloride salt from
part C (4.6 g, sk \@ratmy )schidan rdheltdr derisod YSldn nidried 40ver i@ §O4,n

di chl or onet han .(A% m_% at Ciero de reesECeJ Si us_was ded a sol ution of

net hane sulfonal]t BT L. MO mibl 2T di ctitoronét Rahe 820 ).
After one hour gfyardEnin (ETDEHAL Wiher NP Afa@Nim VBS) SEAE DRRUoEN Vacuo.
The residue was taken 20 up in ethyl acetate, washed with water two tines,

sat ur at ed sodi Fheesuldendinrd oipithie paorairdah 2802, sl foranideand

concentrated in vacuo. .The residue slyryied in diethyl ether and
vacuum fil trati% na°o¢pt"f1hel reessu?%ﬁ&jng( T ciggi t%":tr‘e? provi ded the sul fonam de as

25 an of f-whit e i (radfamht MWt RidhE Preppati on of net hyl
[[4-[4(trifluoronethyl )&hevnoxy] -1-piperidinyl]~~ fonvll acetate In dry

equi prent under ni t r ogeYk FiHaiananestam JahesrFrlom prire i 4Nyl 13 mol)
was di ssolved in dry tef,y f 6 nmL), chilled to m nus seventyfive
degrees Celsius, and a sofutron of lithiumbis(trinmethylsilyl)am de (26
m.) was added 3 0 JUAROGEIWADEDIHUEZRIE T 425 1RGR USOH® 3961 £ omamt deni ng

t he tenperature _bel ow i nus, sixty five degrees. ter,thirt i hutes at
m nus seventy- five é’ea‘g’:rrpeg}s1 @’I%i%s,”a"g’lﬂ t it ott ?Hﬁé cﬁ’%(o$1’6¥or mat e
(I.0m, 13 mletrarifdrdRirahydrofmian dhlid 1dd sdsmbn@gldeghyamtptai ni ng the

t enperature bel ow m nus si xtscy degrees. After thirty mnutes_at m nus
seventy-five dédrdedaaeg el S esdd én Wds SRiehEHRR 9F t hishiumat ed

amoni um chl or ide; G9! 14d R, 1(d -qg,(} W"{’ﬁ:ﬂ’d @d ract el wi thyeshyl acetate. The

conbi ned extracts 10 wer e vvaslh sat urat ed amoni um chl ori de sol uti on,
sat ur at ed 9di maigitagmidy ddiautiampexitue deshoNaeBds $ikxter édveand

concentrated i to Ve t hyvil ene sul f anamni de n yel| qw oil
(4.95 g, 100%) dedest é%tﬁ%e&ra}‘ﬁﬁrﬁl&%&i 1 o Lo Eve Rty YELLE

1-( phenyljmet hyki)eg|4:e(e[s4[C1t~1(sﬁrds1‘,l worsmm%di}dr? pf&nnr?qgl&iyl-ﬁhlla}eréﬂcbﬁ%h]:fsul fonyl | -
4-pi geridi neca~~yl ate Tqa a saqlution of the nethylene sulfonamn de from part
E (1.14 g, 3 mifdiP™h diiwt"m%)f Waé%@%ﬂ»}d%f%%na&h%dmg}na@gi um

carbonate (1.244hed f@Raifiy the temperature below minus sixty
20 degrees. After thirty minutes at minus seventy-five
degrees Celsius, the reaction was quenched with
saturated ammonium chloride solution (100 mL) and
extracted with ethyl acetate. The combined extracts
were washed with saturated ammonium chloride
25 splution, saturated sodium chloride solution, dried
over Na,S0O,, filtered, and concentrated in vacuo to
give the methylene sulfonamide as an yellow oil
(4.95 g, 100%).
Part F: Preparation of methyl 1-(phenylmethyl)-4-[[4-
30 {4- (trifluoromethyl)phenoxyl -1-piperidinyl] -
1f 11-4-pi 1d ] | ]
To a solution of the methylene sulfonamide from

part E (1.14 g, 3 mmol) in dimethylformamide (6 mL)



(2-chl oroet hyl ) benzyl amne (0.7 g, 3 mol and 18Crown-6 (52@ ]ng)zgugThe
slurry was stirred at sixty degrees Celsius. After sixteen hours

reaction was concentrated in vacuo. The residue was taken up 2S in ethyl
acetate, waeheadeatlt h water three times, saturated sodi um chPGF/LE®/SB6IIL I ON,
dried over Na~s04, filtered, and concentrated in vacuo. Chromatography (on
silica, ethyl acetate/ hexanes) provi ded the pi peri di ne sul fonam de as a
white solid (950 ng, 30 59% . Part G Preparation of rrethyl

1- (5-ethyl - 2pyri m di ny - (trifluoronethy

phenoxy] - 1- pi per"‘fetfenﬁ‘#%@i P&ﬁ%ls IH“‘ Cér CHRF & déSZW@ 0@1%1 4?2‘6‘3

PCT/ USO001 03061 ~02_th1'or‘&)%<’t?agl?‘?>é)énz?ltQmIHea(§| yr gy af oha Pifpes g n

sul fonam de from part 'Y in mefhanol (25 ml) was added
amoni um f or mat €Yo 6g, 5@4)rr©)mmrl"yxe Fhersysyssestwasegureged mtvh nitrogen
for 10 mnutes. The nltrogen stregghwas repoved, and pall adi um_ on car bon

(1.2 g of 10 wei iR 850 1T SASE AP at b ESF bBAXTEES, BREEF) “Es TafttorT

reaction wassrefydxedr@nciatky filhveablBUt egheCo@lsgdiuef |vJatsert€édcetrhr

Celite under 10 nitrogen, and concentrated in vacuo. The residue ( 5 g, 10
mol ) was di ssolivecthyldaFediret hyrsbedani gb c@@em):har@@ FOtmEssi um
carbonate (3.4S h ri i

nmol ) mre(addefgdq%%;ggis%ngr%‘még(i %%% g(ﬁ d -at %él rPtl%ddgbrees él’us for
four hour and t heil teareEentandt edniceny aaved Ihevlaesxodueommaake;rappqyn et hyl
acetate and flltered through Celite. The f||trat§ washed W|th wat er two

times, saturated %cﬁ"&rﬁcé‘hl 6rde S6PLRFBANCHRNES) oPEPNEPSOA S i I tered, 20
and concent gt egi éﬂar\imlﬂé sthecpaRdUet 2¥as I emryst ablliized dsetdanol ) to
give the N-pyri m pi peridine sul fonam de as a white solid (3.33 g,

60% . Part H Sparation of 1-(5-ethyl-2-pyrimdinyl)-425
[[4(4(tr|fluor£[§qt I li-lpLperi |_f I erd di necar boxy
lic acid In dry equi %ynealp'lt%}ég)gg)&lr?glt Fgg%nqbpéhbﬁhet?&% di ny[lp[l‘llo ()derl di ne

sul fonam de from part G (t3i¥130rgmebh92) phrehpxwas ldipdpenied riyl Iy
tetrahydrofuran (12 ni) a 0 po SSI umtr| thyls | onate (2.S4 g, 17.8 mol)
was added at forty fiveS¥eglae : ; CRalsshorAR ISR TeA e (100 L) was

added and ais5 degrees dary Qq&lﬁbm@ae3u}»§@e90&4@%%lgen427che piperidine

sulfonamide from part F (7.2 g, 13.3 mmol) was

dissolved in dry tetrahydrofuran (26 mL) and
potassium trimethylsilonate (5.7 g, 40 mmol) was
added and stirred at forty degrees Celsius. After
20 twenty four hours water (50 mL) was added and at 5
degrees Celsius, 6N HCl was added until pH=1. The
slurry was filtered, washed with water and dried in
vacuo to give the carboxylic acid as a white solid
(6.5 g, 93%).
25 Part H: Preparation of 1-(phenylmethyl) -N-
[ (tetrahydro-2H-pyran-2-yl)oxyl)-4-[[4-[4-
(trifluoromethyl)phenoxy] -1l-piperidinyl] -
S on -4-piperidinecarboxamide
In dry equipment under nitrogen, the carboxylic
30 acid from part G (6.46 g, 12.2 mmol) was dissolved 1in
dry dimethylformamide (25 mL) and the remaining
reagents were added to the solution in the following

order: N-hydroxybenzotriazole hydrate (2.0 g, 14.7



PCT/ US0O0/ 03061 Cel sius, 6N HC1 was added until pH=2. The slurry was
filtered under nitrogen, the solids washed with hexanes and dgijed! i:03jvacuo
to give th xylic acid as a white solid (3.11 g, 97%. rt |

Pr epar at | Oﬁ‘?&?ﬁ( 5-ethyl - 2-pyrimidinyl)-N (tetrahydro-2H @Vﬁ -"@5*%‘) oxy]
-4- [ [4- [4(trifluoronethyl)phenoxy]-1-ppperidinyl]- . sulfonyll-4-p

~eri di necarboxam d~, e In dry equi pnent under nitrogen, the carboxylic 10
acid frompart H (3.0 g, S 5mpl) was dissolved in dry dinmethylformam de

(15 nm.) and the remaipning. reagent re a@ddtot ol ution in the

foll ow ng or de[moﬁl-) hygllr 5‘)%&%‘@%?‘8???’5%1’1 h dr%at"&"( O{%%mr%o 4 n¢m| ),

N- et hyl mor phol(t Be r&hy8 bl 2H1By & af el -yl )Byiroxylamine (4.3 g, 36.8
(tetrahydro-2H pyran-2-yl)hydroxylamne (1.9 g, 16.6 mmol), and

1- ( 3- di net hyl afadpr opyk) 13dBhgiagthydidmingeiepitlochl oride (1.49 g, 7.75
mmol ). The reagti L for fl.ve degree | ter three
hours, the rea%%bggcﬁgo%l@éﬁgeﬁ rdzft ggﬁlonrllvaecugg' ?h ’Sg;s%ﬁgm%gs'taken up
in ethyl acetarke washedow Whswaterreghtat dicatc NaHG3, dsateat ed sodi um
chl oride sol uti oEs,dri ed _qver 2S0,, filtered, and concentrated in vacuo.

The product waSet8&HFst aPtedd COREChAITS t Fhf VERFI I3 dr oxamat e 25 as

a white solid &éngéngra'%@%) 1 nPEeud Pr’[@f@rﬁéiﬁm* fwas taken up

in
1- (5-ethyl -2-pyrimdinyl)-Nnhydroxy-4-[[4-[4-(trifluoromethyl)p e%loxy] - 1pi pe

ridinyl]sul f ongthy3dpiapetatdenevashedamiddy waireahv diockli$P4.des a3 rEs ed

lution of th hyd i1 o | (3.3, .5..15 mpl)_ ]|
174 01 oxane (3TALSOhnLoAANERL 4% N PRIV GRARE 81 GLPOR (13 T L1 & Shrol )

and nethanod (flagsod,) .fiAfdeted hiddy dbmekesSratea@nbhertacuo3 0 J J L 2003 WO
001 46221 -428 PCTI USO0/ 03061 t enperature the reaction s poured into 100
nL acetonitril ENTTRBCEBHAPYPYWAST Bittdcdd @derl RIS oRfety NSERMRE) wi t h
acetonitrile apdogrhed kLReVaaWonl @ Yimathe dd td conposmd; &s (@, te solid
(2.59 g, 5 85% . HRVS (ES+) M+ H + calculated for C24H30F3N5055~ 5581998,
found 558. 198280FXxanpl e 23: Preparation of tetrahydro-N hydroxy-4[ [4- [4-

(trifluoronet hgxy)phengxyl -1 10 ) a 4.

pi peri di nyl ] suP?%%y?]‘- gﬁé%ﬁf%ﬁ&?&n-"fc}{ bé/r Xt dEaP*E?Wl'P\?CWW ? ~CF~ HO
~S~ Op OB 15 Part A [Rrepardtiraf laforbrktdiyBtgtydebhy] -1 -

4- hydr oxy- 1pi peri di necar boxyl.ate_In dry equi prent under nitrogen, .

4hydr oxypi peri di ne (20?2P§F¥6}§Y%|S)‘Hx%%*y Hs‘s4o1Rﬂé%F¥h§%%%?%§/‘g¥%ff‘h?%n (200
m.) and triethylam ne 3 ). A solution of

di -t-butyl di carbonate (43.65 g, 0.2 nol) was added at such a rate that the
t enperat ure remai nedobal 8®LukiPny cdeghee THRIhydroXxAPe ke EXeWr PAYL all

ambi ent t enper ggupeg! 0b EOURPUL 1l 1e JRABLILN ¥P fRMCRILT Abgdal B vacuo.

20 N HCl dioxane solution (2.4 mL) and methancl (2.4
mL) . After thirty minutes at ambient temperature the
reaction was poured into diethyl ether (100 mL). The
slurry was filtered under nitrogen, washed with
diethyl ether, and dried in vacuo to give the title

25 compound as an off white solid (5.4 g, 97%). HRMS
(ES+) M+ H * calculated for C,sH;oF3N30sS;: 542.1937,

found 542.1938.

Example 19: Preparation of N-hydroxy-1-(2-
30 pyridinylmethyl)-4-[[4-[4-
(trifluoromethoxy)phenoxyl] -1-
piperidinyl]sulfonyl] -4-
piperidinecarboxamide., monohydrochloride



25 was taken up in ethyl acetate, washed with water, 5% KHSOq,jﬁathrrﬁﬂtéed
NaHC03, saturated sodium chloride solution, dried over NazS04, “ti J d

and conce in vacuo to give the BOC piperidine as a i i (é?. 7
g, 949% . g%/bgg@%zg: Preparation of 4-(net hylsulfonyl)hydroyﬁ{{ﬁsﬁ&& ~~~1

~00 WD 00/ 46221 -429 PCT/ US00/ 03061 pi p&Pidi necarboxylic acid,
1,1-dinethylethyl ar To a solution of the BOC piperidine of part A (5.00
g, 24.84 mmol) in dichloromethane (50 nL) at 5 zero degrees Cel sius, was

added tri et hyl sinuterdseBdotiti £ Riosdemtl )8 fral | oyedninyl et heine subifspyl
chloride (2.02 nmL, 26.08 mmmol). Once the addition was conplete the cooling
bath was renmove®s AGigred 3% i 9of ISFRUIEL IS eadf#F ni xture was 10

concentrated in. T STNeIIEY P4 hy e shed
wi th water tmr}tl:{fregés%%nsa%%sfeé sodi umfc orléc;e(jsb %i oin? a@r%it’g%j %{1/&2?
NazS®9, filter e £ latg-amsreast raf Bibr ideratios 3ol pnbyi dé thel heggtat e as an
off-white solid (7.34 g, >100% . 15 Part C. Preparation of

4- (4-(trifl Bor GFabBAPHEMDEA At P er PRIF Hoted bdkyFHRehY| degrees

1, limet hyl et hyleBstials | N g ve SO QOB SN0 L 008ours, the
4t ri f 1 uor onet hoxyphenol (10.15 g, 57 mml) was 20 dissolved in dry

di met hyl f or mamxa iz w3 s arrheentmraued f ivevaege eesTite| s¢asdgedivam hydri de
(2.74g, 68.4 |. of the, 60%.0i] dispersion) was added and_ the ice bath was
removed. After Thotht Ht %W%n‘?c? Hpet a‘f%sr'%?gt%let ‘é’?/'f%{egﬁ%?n part B

(1S.9 g, 57 25 yimlg, vestumeklash assiie ciebetfidn sbilvt ednatdei ght yvdegr ees
Cel sius. After stirri ng,at amhi ent tenperature for, four hours, the reaction
was concentPat dtp2SRsvatlidterhe r 88Ad6RNREEFakeR df iRCHPet hyl et her,

washed w th watgf,omat spdh um Blc&hl e Stk eMmesnhed) over
NazS04, filtere ,roand %%%@%{rg%éd I n vacuo t}g?pr ovi%le 'tmhee Sﬁ%g%l tuted

BOCpi peri di ne asrcvisderivolsupg2éted BQDPipPardiDe #3epavditen of
4-14-(trifl uor()sr’évltik&)xya.o g}/pé)é)%)4§221 -430 3 a ~~~ Zoo3 PCT/ US00103061

Part C: Preparation of 4-(4-(trifluoromethyl) -

15 phenoxylpiperidine

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

20 concentrated in vacuo. The residue was slurried in
diethyl ether and vacuum filtration of the resulting
precipitate provided the hydrochloride salt as a
white solid (4.6 g, 100%).
Part D: Preparation of 1-(methylsulfonyl)-4-[4-

25 if1 met iperidine

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

solvent was stripped in vacuo. The residue was taken



phenoxyZpi perid~, ne At fifteen degrees Celsius, 4 N HCl in di %X@ 9(128
m.) was slowy added to the substituted BOCpi peridine from pért e@ 0.6 g,
57 mol ) andosbiezed 5 for ninety mnutes. The reaction was pgenGsiosded i n
vacuo. The residue was dissolved in water (150 nL) and washed two tines
with ethyl acetate. The aqueous sol uti o 4% cooled to five degrees Cel si us
and the pH adjusted to eleven with 5 N sodi um hydr oxi de 10 sol ution and
extracted with ethyl acetate. The ethyl acetate was dried over Na2S04,
filtered, and cupcém: estwd iacerateo waspedvivdeht Watsybsmior gHiewspi peri di ne

as a beige solid_(11. , 80% . Part E:. Preparation Qf,

1- (et hyl sul f on§P PE—‘E‘?E—% .SO%S‘/Q“(W Ici%flloﬁéfignﬁf’ﬁ&)}ﬁl’hgﬁd‘fﬁ SVEE: 2RS4 The
substituted pipegidiered,r amdpaidncentihtcadddmd4atudol Thevaesdigsohwes in
di chl or onet hane &25 m) with triethylamne (12.3 nl, 88.1 mmol) and at
zero 20 degreessturgiigsd ansdigtingd ethest Bade vaguonyiiilémagdiare q6. 1 niL,
66.1 mml) in di¢chl or ane (20 .n. s_added. After o Qur. at i ent
tenperature,§1t hg%seolr\?grgﬁkmélg 3 ﬁcﬁé’ééa}é% P&E’H&%‘a‘?ﬁé:hr esslu(r}%é)%v?/ar%l aka:érlbup in
ethyl acetate, washed-whilke23oldlder(st, a8 bi,megk)sat urated sodi um chl ori de
solution, dried over Na2S04, filtered, and concentrated in vacuo. The

resi due was recP@stall:i Pegresemionaedt aeshiéxdrés)(4o give the sul f onani de
as an offwhite solid (1 - A.. 1Preparati; nmet hyl

[(4- (4(trifl uoromet hoxy%%ﬁ%%ﬁ%ﬁ%ﬁ‘%gr’ Eg‘%??{? dg 10‘2’3?%%%@“

; pi peri di necar boxyl ate 31 PCT~~O~ ~~D~~~ In dry equi pnent
under nitragen, the sul fonami de frompart E (10.77 g, .31.8 | ). wa

di ssol ved i1 dry tet ?&h?ﬁ?’o?ﬁ?ﬁﬁm@é‘& g‘f’ farcf?igljﬁlré’(?atng r#‘r?uss%é{ﬁ%c?%e
degrees Cel siusframdpart B gal.gt iggn16f mhblhi wasS daissidirie@®tiby |y y1 ) ani de
(80 nm.) was added mai ntaining the tenperature bel ow m nus sixty five
degrees. After EBFFRPYAFRELESNat(26i Al - sEREALETS itPe HadSesE V&I Us, a
sol ution of net c rpage ;2. 4 1 : AN e h g

t et rahydr of ur anh%gg %?E%gm&glgéﬁ‘%d %Qightaa?nlbdﬁgs%g)ltdgrrp&eg ?;litlutrhel meI ow

m nus sixty degbéedtrAfeehyllisidyy )mmideed 28t mili) nusissexdeletd/- f i ve degrees
Cel sius, t reaction.was quenched wi th saturated_ammoni um chloride

sol ution (135 iy 3ha ERAPacted “HIPRIEERYE SEEPH Bt e SIS Corfti Hied
extracts were washedewit hasakwr ahed iR ALYSCAILORidRIsS Glaitdry; - fSiatelr at ed

sodi um chl ori de _sol ution, _dried over NaZS04, filtered, and concentrated in
vacuo to give t RBIFEEAYFEAELINS! f nERLHE1LE &% Yethoil Ghlorpfasmare 1009 .

20 Part G Prepaiappen 9 hebaghydy aag: k@ézhﬁ@;ﬁ&iofﬂdwrpq%tahW) Rignoxy]

-1-piperidinyl] sulfow--2Hthi opvran-4-carboxylic acid a solution of the
met hyl ene sul f oaddedempiotapaingr the. 0egpetrdtmrgl pa kowlimigtugy | fiotwani de (30

m.) 25 wer dd ssi r - 4 . ' e

(2- br onoet ﬁzyqa) SggPIBg%E( 3. }7*?‘: %Q ?’%q%'rttf‘gl 4:1?51 .%&%esma%om%ié%‘%nt%df 8 orown- 6
(500my) . The sl degyewasCellisitued athef aelaytdegr eas Colaidised Afiitet twenty
hours the reacti on was concentrated_ i.n vacuo. .30 The {esi due was_ taken up
in ethyl acetat gatiizare WW%FWW&Q% ISPt ISh u 169(% o %ftn chl ori de
solution, driedeQ¥erchieaSQAcnf klcgnedcerndeCONGent rddasd et d®s gi ve

i mpur e

were washed with saturated ammonium chloride
25 seplution, saturated sodium chloride solution, dried
over Na,S0O,, filtered, and concentrated in vacuo to
give the methylene sulfonamide as an yellow oil
(4.95 g, 100%).
Part F: Preparation of methyl 1-(phenylmethyl)-4-[[4-
30 (4~ (trifluoromethyl)phenoxy] -1-piperidinyl] -
1f 11-4-pi L di | ]
To a solution of the methylene sulfonamide from

part E (1.14 g, 3 mmol) in dimethylformamide (6 mL)



3 0 JUL 2D03 WD 00/ 46221 PCT/ US00/ 03061 , -432 tetrahydrothi O?ﬁr.lﬂ[' 2003
substituted sul fonam de (4.68 g, 65%. In dry equi pnment under®nitrogen, the
t et r ahydr ot hj substituted sulfonam de (4.6 g, 9.52
di ssol ved i‘&bg%&?gtrahydr ofuran (20 5 nL) and potassium Wg%ﬁ/g?q%nate
(4.07 g, 28.6 nmol) was added at fifty dego2es Cel sius. After four hours
wat er (100 nL) was added and the solution concentrated in vacuo. The
resi due was taken up in water and extracted with ethyl acetate to renove 10
inmpurities. The RaHEON8A8Q! pbd L5 Was ddr@rirrt e th, BN 4iClo umdbh ) pHsls-The
slurry was extracted with ethyl acetate and the conbined extracts washed
Wi th water, dried2ovetong L) Benzyer edirend(@ohcent¥ atedli napdcyd- The
residue was recrystalljz 5 (acet.one/.hexanes) to give.t oxylic acid
as a white soli dgf‘é@%éég@%‘é“%’: Pt LR AT § S yed J¢ §2Le9
tetrahydro- N-[ (tgegabydroe2épys an-2rody leerd-hduté-thé- reaction
(trifluoromethoxy) phenoxy] -1-piperidinyl] sulfonyl] -2H 20
thiopyran-4-éhrbU%&nF@@C$%t€ﬁ®ﬁé;ﬂﬂ[ﬁﬁﬁﬁotumﬁ#erﬁ@$h%%ﬁ,wﬁﬁetéﬁﬁbokylic
acid frompart G (2 4 | Ja sy di 559! J dj yl f or mam de
(11 nm) and the%én%?%?%lg%%a%%\r{)s&%re g'}dldsﬁesd) V%Iag‘g?%gug{c#ﬁt!:gﬁg?h t he
foll owi ng 25 or deatuibbydr seghenzotrdomiznd esdide ade, (drded, oB8e65NapD),
N- et hyl nmor phol i pe_ (1.83 nL, . 16.6 Mol ), ,
Q(t et r ahydr o- 2H- E%éﬁ%gyl ‘j"Pm?/a‘FW%trﬁ%fee% 11®5vecud g, gCRRBIMPEograrPhY
1- (3-di met hyl am ngpr epyk ¢a 3esdwy caghadiddn e dwyals pehkovided(ind9 g, 7.72
mmol). 30 After two hour at thirty five degrees Celsius, the reaction was
concentratedd n paeesidine sekienamifs aulen wiplie ephyfl 48E8PaMmd, washed
with water, sat uggg}ed NaHCO03, saturated sodium chloride solution, 30
JI]I ~00~ wo ooi abaar -433 PCT/US00/ 0306 r dried over NazS04, filtered, and
concentrated i n racuoG: Chrepatagraphyt (on(shénghneehhy) -acdtlat-dhhexanes)

. . 0 _
provi ded. the THP hydr oxafe e A% Bodll A [ SHAMA PO %1 B arafafart 1
t et rahydr o- N- hydr oxy- 4- [ 41 fdd$17 £4 Upipsume 5 clapipgeridinyl]sulfo
nvl | -2Ht~i c~pyran- 4- carboxam de To a solution of the THP hydroxamate from
part H (0. 99%, 1. 75 HRoRYYi$A4YipmeRoxniey 5t KeyehastREdRPEY 14NTHCL
di oxane sol ution 33 m t ol,40 . JAkter thirty
m nutes at anbi eﬁ?gfgﬁp%%%%ugre theal;tg;%t {th@\;\aé/aj's hél%tlég%)twégt hyl acetate
and washed wi th daserlvedi e dwertdNa2B80Aréflraned26 amtl) cendentrated in
vacuo. The producttmas.15 élurried in%diethylse her, Biltede %pder
nitrogen and dri BA*E5° gVt FhBESTIYT R tOMbotnd® aé @' wh't 8741 §°F0. 65 g,
77% . HRVS (ES+) altell angakeutpé@dat of ok BHEadEEES7E61 51485. 1048 exf ound
485. 1034. 20 Exanpl e 24: Pregaration of tetrahydro-N—hydrox¥;4[ [1; [ 4-
(trifluoroné%%ox§y5ﬁéﬁoﬁ9fr ours water (50 mL) was added and at

- 1pi peridinyl ] suhbgpykk- 2Eh EDLOPYERMHAL 409X 38HEE~Lint 1 1- ¢yl de The

slurry was filtered, washed with water and dried in

vacuo to give the carboxylic acid as a white solid
(6.5 g, 93%).

25 Part H: Preparation of 1-(phenylmethyl) -N-
[(tetrahydro-2H-pyran-2-yl)oxy])-4-[[4-[4-
(crifluoromethyl)phenoxy] -1-piperidinyl] -
sulfonyll -4-piperidinecarboxamide

In dry equipment under nitrogen, the carboxylic
30 acid from part G (6.46 g, 12.2 mmol) was dissolved in
dry dimethylformamide (25 mL) and the remaining
reagents were added to the solution in the following

order: N-hydroxybenzotriazole hydrate (2.0 g, 14.7



O-. 00 OH,N,N~ 1 / ~CF3 HO ~S~ O 25 p O O Part A Preparatipn,ofnn

1, 1-di net hyl et hyl 4-hydroxy-1pi peri di necarboxylate In dry equi nent unde

ni t rogen, WOI4RHr oxypi peridine (20.2 g) 0.2 nol) was diss goo/g3061 3 0 J
Ul 2003 WD 00J46221 PCT/1JS0QJ03061 . - g _tetrahydrofuran (200 nL.) and
triethylanmine i29 nL, 0.21 nol). A solution of di-t-butyldicarbonate (43.65
g, 0.2 nol) was added at such a rate that the tenperature renmai ned bel ow

thirty degrees Celsius. 5 After stirring at anbient te ure for four
hours, the readtiVn wads RFEEMIERRRL 17 vEE LY. "Thel F edi ﬂ%f&as Of aken up in

ethyl acetate, mashethydidl mal rar?-/ﬁ&zs aFgh I%@Hew.@?» sgkugat ed

sodi um chl ori de solutlon) dr|e over tered, and 10’ concentrat ed
in vacuo to gi wendlie m@m-p(e?ﬂctmmmtla)slmmpmmlidB(S? 7 9, 94% . Part B:

Preparati on of 4- I fon I 0X ar|d| ecar boxylic |d,

1, 1- di net hyl et I&H Aii%%ghﬁg %% %% 1%? $ %fpg? |W@° ‘part A
(5.00 g, 24584 mg)lﬁea&furpmacg cg@ilh@@@ &éofa}a ahzsrae egeges Cel sius,
was added triethylamne (3.81 nL, 27. ¥ | owed by net hane sulfonyl

chloride (2. OZGﬁASLKB(ESAﬁﬁﬁQ.tHIm@ hh@raddtheomeaasigo €aApl ete the
cool ing bath was remve fter stirring for t hour react
%r%¥eé\ﬁ%bﬁ%cu?he ?% iﬁ%%mga% Fa tgﬁg ﬁﬁ

m xt ure was COﬂCgh en up in“e

acetate, vvashedatmyz]h aed it d Wavd 4 HERS , wseh uvat ed, sedi KHB0N asa thersoedt i on,
dried over Na2S04, filtered, 25 and concentrated in vacuo t f $V|de t he
et

mesyl ate as an NHCQwi SECESRFE FOSU QQHﬁﬁ%der%R%“%}°¢w BhEbf

4-(4- (trlfwormfsquykpb@@%a] dngl E%B'c@h'E%Q%BO&H It d,
1, 1di net hyl'ethyl "ester 30 In dry equipnment under nitrogen,

4t rifl uoronet hdimmmgl(leS cg} Sﬂlml ) e wagl dassblavedhenadﬁ)%
hydr i de (2. 747 dev( 3 Py A005 40 bbiace e re Froe00163081 adsd”
80%
Part I: Preparation of N-hydroxy-1- (phenylmethyl) -
15 [[4-[4-(triflucromethyl)phenoxy] -1-
piperidinyl]sulfonyl]-4-piperidinecarboxamide
i oxri
To a, solution of the THP hydroxamate from part H
(6.0 g, 9.6 mmol) in 1,4-dioxane (2.4 mL) was added 4
20 N HCl dioxane sclution (2.4 mL) and methanol (2.4
mL) . After thirty minutes at ambient temperature the
reaction was poured into diethyl ether (100 mL). The
slurry was filtered under nitrogen, washed with
diethyl ether, and dried in vacuo to give the title
25 compound as an off white solid (5.4 g, 97%). HRMS
(ES+) M+ H * calculated for CysH3gF3N30sS;: 542.1937,
found 542.1938.

Example 19: Preparation of N-hydroxy-1-(2-
30 pyridinylmethyl) -4-[[4-[4-
(trifluoromethoxy)phenoxy] -1-
piperidinyl]sulfonyl] -4-

i idineca xamid o) droch ide



30 JuL 2003
68.4 mol of the 60% oil dispersion) was added and the ice bath was
renoved. After one hour at anbient tenperature, the nesylate frompart B

(15.9 9, S5doRkerzivas added and the reaction stirred at ei ghforaeblGsisEes
Cel sius. After stirring at ambient tenperg&gre for four hours, the reaction

was concentrated in vacuo. The residue was Taken up in diethyl ether,
washed with water, saturated sodium chloride solution, dried over NazS04,
filtered, and 10 concentrated in vacuo to provide the substituted

BOCpi peridine as a beige solid (20.6 g, 100%. Part D. Preparation of
4-[4-(trifluoronethoxy)nhenoxyl pi peridipne At fifteen degrees Celsius, 4 N
HC1 i n di oxanes 15 (125 mL) was sl ow YW7added to the substituted

BOCpi peri dine frompart C (20.6 g, 57 ) B@id stirred for ninety m nutes.
The reaction was concentrated in vacuo. .The residue was dissolved in water

(150 nL) and washed two times mﬁtTgiigyl cetate. The aqueous 20 sol ution
was cooled to five degrees Cel siys|an q@E;PH 3 ted to eleven with 5 N
sodi um hydr oxi de sol ution and extNraptednw th etlhybiacerate. The et hyl
acetate was dried over Na2S044i|¥ered, and concenttated .in vacuo to
provi de the substituted 25 piperid@né’é& a beige solid (11.9 g, 80% . Part
E.: Preparation of 1-(nethylsulfonyl)-4-[4( trifluoronethoxy>

Dhenoxy] pi per~", d~ne The substitutegﬁgiperidjne frompart D (11.5 g, 44.1
mmol ) was di ssolf@&d Pri FireRRsidisthafe Y25 ingtBOL s Nl t4 i ReByP 8 he (12.3

m., 88.1 nmmml) and at zey; 68 IS sol ution of nethane sul fony
chloride (5.1 nL, 66.1 mMD in drchlforonethane (20 nmL) was added. After
one hour at anbient IN3d¥y~equiP@EId WDARY 462230dRET1US00/ 03061
- 436t enperature, the sol.vent. was strij pped inh yvacua. The esnge s taken
up in ethyl acet¥f& O ¥ RIRES HTIT \Asgtdé%ot% c{]'i?hé%o?lo)sa”ﬁﬁ acile%s% ‘ﬁ?%%hl ori de
sol ution, driedteteahhMazdtdrafi | (2@redL)anthd acniHdlatins b yaguo. The
residue was recrystallized (ethyl acetate/hexanes) to give the sulfonam de
as an of f white%dii 8°¢10. 79 FORSLn pf (iFt Prpak PR Bt hyl
[[4-[4(trif]yorqustkexy) phenexylsid- piRerddidy!de 1Qisula faWd lehae the
-4-, pi peridinecarbox5t~,ate In dry equi pnent under nitrogen, the
sul f onam de temperature remained below thirty degrees Celsius.
After stirring at ambient temperature for four hours,
the reaction was concentrated in vacuo. The residue
was taken up in ethyl acetate, washed with water, 5%
15 KHSO,, saturated NaHCO;, saturated sodium chloride
solution, dried over Na,;S0,, filtered, and
concentrated in vacuo to give the BOC piperidine as a
white solid (37.7 g, 94%).
Part B: Preparation of 4-(methylsulfonyl)hydroxy-1-
20 piperidinecarboxylic acid, 1,l1-dimethylethyl
ggter
To a solution of the BOC piperidine of part A
(5.00 g, 24.84 mmol) in dichloromethane (50 mL) at
zerco degrees Celsius, was added triethylamine (3.81
25 mL, 27.32 mmol) followed by methane sulfonyl chloride
(2.02 mL, 26.08 mmol). Once the addition was
complete the cooling bath was removed. After

stirring for two hours the reaction mixture was



frompart E (10.77 g, 31.8 mmol ) was dissolved in dry tetrahydrofuran (64
m.), chilled to mnus seventyfive degrees Celsius) and a 1 M %I Li of

i t hi um 1504 dakekaz et hyl silyl)am de (80 nlL) was added nai ntpé-zmgg,d@@
tenperature bel ow mnus sixty five degrees. After thirty mnutes at m nus
seventy-five degrees Oelsius, a solutioeA0éf nethyl chloroformate (2.45 ni,
31.8 mmol ) in dry tetrahydrofuran (32 nlL) 20 was added nmi ntaining the
tenperature bel ow m nus sixty degrees. After thirty mnutes at m nus

seventy-five degteesn€ehsedsint igctieact Tion »esidiueneedoakéeéh sat upat ed
ammoni um chl ori de solution (125 nlL) and extracted with ethyl acetate. The
25 conbi ned ext®EEfs dEPE2WRsheaShRd iR urated EYRont T8 chFBERERESEI uti on

saturated sodi UREhlr Lo SPhU LoTe fh edi0ues MRS, dd,t ¢1ade and

concentrated in vacuo to give't yl ene sul T onam de as an yel'lTow oi
(12.69 g, 1005)anc8(b<?@d‘:én&af’é@paﬂatfaﬁrmooftcte{bf@\lmydtb ocHe [hdsldate as
(trlfluoronethoxy)phenoxyé 1- plperldln%@]sulfo - 2H t hi opyr an- 4- car boxyl i
c acid WD500/#b274L -WhYty goJidy f Fpcr} 103061 To a sol ution of

the methyl ene stlfonan declkog partoF 4610, gr b mmRlgcLRoM et hy! for mani de

(30 nm.) was added potassi um car bonat e g, 45 nrnol
bi s(2- bronoet hyl ) sul fi deh¢3ox2] g1 - n5panmd;nétdrMMMmiBbca61g48132) and

18-Crown-6 (500 ng). The.slurr s,stirred at forty degrees Celsius. After
twenty hours the reactigﬁm%%§¥¥%ﬁ€%%t$%¥%ﬂ in vacuo. The residue was taken
up in ethyl acetate,Ineghgdespii pm¥@t elinddir eeittd@sn, sat urated sodi um
chloride 10 solution, dried over Na2S04, filtered, and concentrated in

vacuo to gitPe |?ﬁhﬁ%9?€??%h@%¥ﬁ?h?%%¥réhosh%s%qt%?éﬂ“%h]fﬁﬁénlde (4.68 g,
65% . In dry eQ%hRﬂ?P&e&”ggr%n%t?99§9h §$I@Qy@19%hmﬂpyéﬁa gpbstituted

sul fonam de (4 1S 9 |sso ved in dry tetrahydrofuran (20
m.) and pot assimimus i ievhydegtreaat@cl4iQy sod8nchydmide wds - ddded at fifty

degrees Cel sius ter hour wat (100 was_ add nd_t.he

sol ution concerd qlg L écﬁ%e %%E bﬁl%h%P%éil%%ké%a gﬁ %Oaﬂgter and
extracted with @ﬁéwic@cﬁéa&ew§@ f@ﬁ@ved!npuftéreﬁneTm@uﬁqaeoumbsehut|on was
treated with 6N HC1L until pH=1l. The slurr%¥mas extracted with ethyl acetate

and the coABi ndFHBETALTES nalsAR dIFY ha hait Brom P2 ey ByvetSNB2804°7fi | t er ed,

and concentrat glnd 1) Zpa¥a5d@=d THRG " €84 HEa M@SoK €6F Yok | heed; htg
(acetone/ hexanes) to give the carboxylic acid as a white soli 62 g,

59% . Part H ¢R§ﬁﬁﬁ%ﬂ¢©hﬁb¢8tetkéhqurathr{(mgt&%h@ﬂ¢beQprran 2-yl) oxy]
4 L[4 T4 (Pl dd MOLQPETPOXY Y30 RUSP Vine - RLREILL DyL] sul fonyl] -2H
concentrated in vacuo. The residue was taken up in
20 diethyl ether, washed with water, saturated sodium
chloride solution, dried over Na,S0,, filtered, and
concentrated in vacuo to provide the substituted BOC-
piperidine as a beige solid (20.6 g, 100%).
Part D: Preparation of 4-[4-(trxifluoromethoxy) -
25 n iperidine
At fifteen degrees Celsius, 4 N HCl in dioxanes
(125 mL) was slowly added to the substituted BOC-
piperidine from part C (20.6 g, 57 mmol) and stirred
for ninety minutes. The reaction was concentrated in
30 vacuo. The residue was dissolved in water (150 mL)
and washed two times with ethyl acetate. The aqueous
solution was cooled to five degrees Celsius and the

pH adjusted to eleven with 5 N sodium hydroxide



t hi gpyran-4 -ca~boxam de In dry equi pment under nitrogen, the carboxylic
acid frompart G (2.6 g, S.54 mol) was dissolved in WO 00I462§ -438 3 0
J~J L ~UU3WB(6'B/ 5530/ 03061 dry dinethyl formam de (11 ni) anqJ Déﬁ'%ilwﬂhg
reagents were ad ed to the solution in the follow ng order:

N- hydr oxybenzotri azol e hydrate (0.9 g, 6-457+mol), N nethyl norpholine (1.83
m., 16.6 nmol), 0 5 (tetrahydro-2H pyran-2-yl)hydroxylamne (1.95 g, 16.6
nmol ), and 1-(3-di net hyl am nopropyl ) - 3et hyl carbodi i m de hydrochl oride (1.49
g, 772 mol). AIRILNR dedle Bl ddildd il @ AFar 8RS GRIST USpnd e ppct | on
was concentrated I n vacuo. The residue was I0 taken up in ethyl acetate,
washed with wat exgetsstairat e dlNaeaHCO8e rs ataybat e df iSlotk ed chdodi de sol uti on,
dried over Na2S04, filtered, and concentrated .n cuo. Chromat ography (on

a
silica, ethyl acttMiBIHea&es)? pffHUEP PHEVIHAR iy Stk MR 15 white
foam (2.69 g, 83%periBide las P eRAIRL iQNi@f (11.9 g, 80%).

tetrahydro-N-[ (tetrahydro-2Hpyran-Z-yl) oxy] -4- F[4- (4-
(trifluoromef$hoxBgrt E: Preparation of 1-(methylsulfonyl)-4-[4-

phenoxy] - 1- pi peridinyl]s Ilflo | 1.- 2Ht hi QRXT n-4-c¢ rboxarrrii lei 1.1-dioxide 20
The THP hydroxamate fro 1 T S0l ved in

di chl oromet hane (10 nthe anthRch HRPQYiPetianzel & ragd bk I89(1 4. 4 4ol ,

57-86% was added at twenty five degrees Cel sius. After two 25 hours, a

sol uti on of sat urbtied" N HCOHR i d1F SVvestildnmidiFrdanatda® M35 wak) added

and the m xture yas stifdad, fan et nutgs. ghe In@a@Qs M e separgted and
washed w th saturated NaHCO03, saturated sodi um'chl oride sol uti on, dried

over NazSQglofi |degrats dirl Bi0is onceitutdoad ofn megadeaie Gvwldimnyohr aphy (on

silica, ethyl acetat ex s) .praqvi ded t sul fane .-THP_hydroxa as a

whi e sol i d (0 SO L 5o Fupl B8 Br SRRt o BE AR R Py e oxy- -

[ [4- [4 3 0 Yy lwaD03IMR 001221 orre3 oReT/AESARMEIFIHGL

(trifluoromethoxy)phenoxyJ- 1-pi peridinyl]sul fonyl]-2Hthiopyran- 4-1_(1:ar boXam
e

de. 1.1i i temperature, the solverit ‘was stripped in valuo. T

residue was taken up in ethyl acetate, washed with
15 water two times, saturated sodium chloride solution,
dried over Na,S0,, filtered, and concentrated in
vacuo. The residue was recrystallized (ethyl
acetate/hexanes) to give the sulfonamide as an off-
white solid (10.77 g, 72%).
20 Part F: Preparation of methyl [[4-1[4-
(trifluoromethoxy)phenoxy] -1-piperidinyl] -
In dry equipment under nitrogen, the sulfonamide
from part E (10.77 g, 31.8 mmol) was dissolved in dry
25 tetrahydrofuran (64 mL), chilled to minus seventy-
five degrees Celsius, and a 1M solution of lithium
bis{trimethylsilyl)amide (80 mL) was added
maintaining the temperature below minus sixty five
degrees. After thirty minutes at minus seventy-five
30 degrees Celsius, a solution of methyl chloroformate
(2.45 mL, 31.8 mmol) in dry tetrahydrofuran (32 mL)
was added maintaining the temperature below minus

sixty degrees. After thirty minutes at minus



To a solution of the sulfone THP hydroxamate 5 frompart I (0.9 g, 1.5
mmol) in 1,4-dioxane (3. nL) was added 4N HCl1 di oxane sol ution3QLi!® 285 7.5

mol ) and RiévaReds (0.5 nl). After ten mnutes at anbi ent tmﬂy@w%ﬁ]the
reaction was diluted with ethyl acetate and washed with water, dried over

Na2S0q, 10 filtered, and concentrated i n4P&8cuo. The product was slurried in
diethyl ether, filtered under nitrogen and dried to give the title conpound
as a white solid (0.70 g, 900). HRVS (ES+) M+ NH 4 + cal cul ated for

A BHzaNzCeSzF3 sevadt t1P2ve f Qeiile 84CdPSlus 15t k¥amphec2on Riagpar ati on of
tetrahydro-N-hydroxy-4 [ [4- [4- (trifluoronethyl ?‘g\er_loxy] .
- 1pi peri di nyl | siﬂl%ﬁgmﬂ’-mlﬁ hFdpyFared cafBeRanPdenEoDl AR SRIWGONS~ CF3 20

COOPart A Peparll ooy ladl ARLYLET DYhy £~ BYEEQXL-T The
pi peri di necarboxylate 1n dry equi pnment under nYtrogen, 25

hydr oxypi peri dicenfP0e? extaltenlgravasashsdovyed battiettahy dmadfarriam (200
m.) and triethylamne, (29 ,.0.21 nmol). A solution o ,

di -t - butyl discar‘f)lgﬂ]%Yjed%@ tb?no.%a%%t%%ssaaa‘éa E}Pigﬁéﬁiea rate that the
tenperature rengnedibel aviddrivedag 885, Celigicksead30 Mder stirring at
anbi ent tenperature for four hours, WO 00/ 4677t -440 3 0 .::1t Z003

PCT/ US00/ 0306 |ceheeniattedninasaconcentgavedtha vaeuby lEme resi due was

taken up in ethyl, acet at washed wiih water % KHS04 turat ed NaHC03,
saturated sodi uérl}flcffil TS Y u?rilo)ﬁ%/& ‘i’e%llgvéﬁl\%gsgn) 1Pi%l%t)e'r ed, and 5
concentrat ed i reasacud: tRrepaseat ien BOC petpeyl di nepAsnal mwkiche 190ki-d [(437. 7 g,
94% . Part B: Preparatipn of |,]-dinethylethyl

4-[4(trifl da8romet hyl )phg 'ox{/:]lfll W %BQQF%YE' 10 To a solution of

t he BOC pi peridine fromipadti A A5 ) ) i He A getaylLfer 4 (60
m.) was added cesium car Eonat e (g. ;; g, gﬁ rrrml% !ana SR
4f | uor obenzotri f | uorfaer (FBaon I Mt )me Tiel ehar syl fiesagtider ddcat ni nety

degrees Cel siu ter i net een ha cesi um carbonate (3..269),.10 mmol)

and 4-fl uorobe zaolfg ilfl L%OE'i{Igenf’O%S‘rr‘J‘i n%rj{{osl )1Olrr1n*r%i‘3‘et\t’/\£¥§é]?8551 & <t9#e

reaction conti migd veds riduid/ slegeeiuCalstbisnacdf (BL. 2 ot alsaqf? forty six

hours, the_react iocﬁ\l}/a S, c\(l)\{me trated in vacuo._ The residue was 20 taken up
IS YN

in ethyl atetat™ 1T WATRS TR PP Res, 28ER%r At éd OsGdi arh-éhl ori de

sol ution, driegmer dvaz I¥.chddd-& edio conerat s a8y Ba%ka&¥Qrred
Chr omat ogr aphy (on silica, ethyl acetate/hexanes) provided the substituted

BOC pi peri di ne &s %M e DB e0|Gel (619 g,A599y . twanrty CLoprepauasi on of
4-[4-(trifluorqips r}yéa)fﬁ’o%p)wgs Q{cﬂ?trérwzrg:t‘:ed in vacuo. The residue
was taken up in ethyl acetate, washed with water
20 three times, saturated sodium chloride solution,
dried over Na,SO;, filtered, and concentrated in
vacuo. The residue was recrystallized (methanol) to
give the N-benzyl piperidine sulfonamide as a white
solid (15 g, 52%).
25 Part H: Preparation of 4-[[4-[4- (trifluoromethoxy) -
phenoxy] -1-piperidinyl]sulfonyl] -4-

piperidinecarboxylic acid, methyl ester

To a slurry of the N-benzyl piperidine
30 sulfonamide from part G (4.17 g, 7.5 mmol) in
methanol (50 mL) was added ammonium formate (1.46 g,
22.5 mmol). The system was purged with nitrogen for

10 minutes. The nitrogen stream was removed and



To a slurry of the substituted BOC piperidine frompart B (5.9S g, 17.2
nmmol) in 1,4-dioxane (10 30 nL) was added' 4 N HCO di oxane solutggq,ﬁ%ﬁan).
After one hour at anbient tenperature the reaction was concentrateé in
vacuo. TheWAW4He was slurried in diethyl ether and vacuunPET{USPYRIEH of
the 3 0J UL 2003 WO 00/ 46721 -441 PCL/dS00/ 030G 1 resulting precipitate
provi ded the hydrochloride salt as a white solid (4.6 g, 100%. Part D:
Preparation of 1- (methylsulfonyl) -4- [4] tri f luoronethyl Lphe -~io~yl p
iperidine 5 To a_splytion of the hydrochl oride salt fropmpart C (4.6 g,
16.9 mml ) and ??fg?ﬁ§PQn?ﬂec?§p@”ngg'5294Ohngp)wﬁﬁgchﬁl%Ponethane (45 nl)
at zero degreesy&el shtsqWasrBdfeds 8xaatdt) 0Ra8f apBkRane THl freayh 113
chloride (1.97 nL, 25.4 mmol) in dichloromethane (10 nL). After one hour at
ambi ent tenper ava® eref hexed| fent tivast st nippedsi nceadad. FThdtegsiddue was
taken up in ethyl acetate,.washed with water two.tine aturated sodi um
chl ori de soluti%gfoﬁgﬁeée%b%? R3 4?1E§°??PteP88,CQH%E %ﬁ@éﬁ?rdf%d in
vacuo. The reesi gyeuvasosyivéi elei ingiBsbytuethepipadidageum filtration of
the resulting precipitate provided the sulfonam de as an off-white solid
(5.2S g, 96% . Patfopampdepasapibpiee Aelhgl (PFaS[4.280%) -
(trifluoronethy enoxylz1: pi Ldiay Izl fonyl - at: .
equi pnent underb%??rgge%%e%%géggé#o%gn#%§h¥§o%1ggr%yﬁﬁ?kg%qngfgﬁﬁnol) was
di ssolved in dry tetrahydl6fufan(¢26fhldprovhihbeg) phemonyd -deventy 25 five
degrees Celsius, and a 1.h4505utio of Lithiumbis(trimethyl silyl)amde (26
m.) was added mai nt ai ni RFEhe=tenperatore e owirras st Xty e e .
After thirtyy mnutesThé Ghoussseveney- piverdagheesulebsians dea fs@niti on of
met hyl chloroformate 30 (I.Or, 13 nnnqﬁ in dry tetrahydrofuran (13 nL) was
added mai ntai niPRFEHR {énPe? at Uf €2 DePBAL i Has Sigeplyegr dds drafter thirty
m nutes at m nug; -fiyve. deg S | SLHS react. quenched
wih 3700 U TSR s Ti851 FntT abHopotASHEACEARRR S

(7.05 g, 51.1 mmol) and 2-picolyl chloride

hydrochloride (4.21 g, 25.67 mmol) were added. The
15 reaction was stirred at thirty five degrees Celsius
for sixteen hours and then concentrated in vacuo.
The residue was taken up in ethyl acetate and
filtered 'through Celite. The filtrate washed with
water two times, saturated sodium chloride solution,
20 dried over Na,;S80,, filtered, and concentrated in
vacuo. Chromatography (on silica, ethyl
acetate/hexanes) provided the N-picolyl piperidine
sulfonamide as a white solid (6.8 g, 72%).
Part J: Preparation of 1-(2-pyridinylmethyl) -N-
25 [(tetrahydro-2H-pyran-2-yl)oxy] -4-[[4-[4~-
(trifluoromethoxy)phenoxy] -1-piperidinyl] -
onyll-4-piperidinecarbo i
In dry equipment under nitrogen, the N-picolyl
piperidine sulfonamide from part I (8.5g, 15.3mmol)
30 was dissolved in dry tetrahydrofuran (30 mL) and
potassium trimethylsilonate (6.52 g, 45.8 mmol) was
added at ambient temperature. After eighteen hours

water (50 mL) was added and at 5 degrees Celsius, 6 N



PCT/ US00/ 03061 saturated anmmoni um chloride solution (100 nl) apd: ex)gp"iact ed
with ethyl acetate. The conbi ned extracts were washed with saturaté
amoni um cwooe42sol ution, saturated sodi um chl oride sol ut ipeftusdbiofd; 5
over NazS04, filtered, and concentrated in vacuo to give the nethylene
sul fonanmi de as an yellow oil (4.9S g, 100530 Part F: Preparation of
tetrahydro-4-[[4-[4(trifluoronethyl)phenoxy]-1-piperidinyl]10 sulfonyll
-2H-t hi opyxan- 4-carboxylic acid To a solution of the nethyl ene sul fonam de
frompart E (5. Hag, w]{s rm:laie)d iuh edi Imgiday . f ormmsdenr(r30 wals) flAs eatsted
pot assi um car bonate ( 9_3 45 mol ), bis 15 (2-bronpet hyé()sul fide (3.72 g,
15 mol ; J. ChemW8§€13d19’4-8'- oy i aI’Gi Srdme- G”( YRFYR SO By esIthig y vvas
stirred at fort | si ft g S tlae or eactyy
concentrat ed mlésg%g%&q%ﬁec%r%sﬁ%ue%m;ff ?Hétﬁ)éu%%qﬁ%et Eyg gaetelate washed 20
wth water threéntdxgs eqs:aipnreatt:edzrsmh urheetolgen, de;hsaolcatrb@myldra etiover
NazS04, filtere and cqncentrated in vacuo tocgl ve ?ure

In dry equi prment

t et r ahydr ot h? opyfaf Subtd tufMEP13uMesn SHEe LS

under nitrogen, giRe 23 1Ot (iomi)) 2R R tﬂ&r@qn%wgf qafd e 4 3. 68 g,
7.88 mmol) was dissolved in dry tetrahydrofuran (15 nL) and potassi um

tri met hyl si | onawerge3 a@ﬁegi £28 . thremss Lu buas add@dl@atfdlllmn@egnmr Ca¥si us.

Concent rat e i n"YAEGY CTREA-ESRHGH Sy AREN oo Hadr CaRhet 7 851 ed wi th

et hyl acetate taectByiwriphaliine .. 1The, , aguedusneQl)yt loen (\ma&rta?@&hﬁﬂ- wth 6
N HC1 until pH=l. The slurr vvas extracted 30J Ul 2003 WO 00146221
- 443 ~~T/ -4l d28=BYFaRi-eh Yar kYA TXetale end e Tondi- Re ™M ra@™d washed

with water, dried; gvarmm}@gmfrgdptrgﬁq _@n@tq‘g,q% Hobati§¢hilda vacuo to give
t he carboxyllc acid as a white oam 5 Part G Preparation of

t et rahydr o- N- ( ( hedrairpdog-iZidpyBaRs2 g, yI1)70>5y}“M [ [he ggaction was
(trifluoromethyl) phenoxy) fjo&f% %“ d' Ryl %y' ) W3rer twelye

Ht hi opyr an- 4- carboxamdé ™ n nt Uiy ni trogén, the carboxylic 10

acid frompart holtsh ghe3 r&hcmmln) wa&s cdin'i:ffe@it\t@iedn iy wadiuget fgrd or mani de
(7 mL) and the remai ning reagents were added to the solution in the

fol | owi ng ofder TEREMIGr HRPLERKSEY NRz dPe SWHHaRE SR B54 yashesy Wit )

N‘”Ethy|”0rph0|hEEeE1 Bymikysd, 93s8E 9L ed NdBCo;, saturated sodium
(tetrahydro-ZH-pgran -yl ) hy droxyl amne (1.16 g, 9.93 mmol), and

1- (3- di met hyl anFhéprépy )SD@élttHPInoaldl?GGldl AVEE ﬁw%cmfolrltd%re(@ gang, 4. 64
mmol ). After gShlée?i'c’}‘étt %Taﬁn TR %o‘?r%‘%r ‘;%ii%ﬁ SIS s :hkﬁlecaf eaction

was concentrated I n vacuo he resi ue vvas t In et acet at e,

washed wi t h wat exhylatwesiasred /NaebiEh®s) sqixmva.tcmzﬂ v )] mnPcmmqjear&a:ﬁeltl on,
dried over 2S04, filt ncent ted in vacuo. Chromatography (on
silica, al8t Bt &R ar}(@&;oﬁ’r %%es ﬂ-‘lPrbrﬁfér ‘'oxamate as a 25 white
foam (0. 85 g, 47%rc Rar tpﬁépaeractri%rratdfommydﬁxﬂwdm-Nhydr oxy-4- [ [4-
[4(trifluoromethyl)phenoxy] -1-piperidi nyI | sul fob%l | - 2H-t hi opyr an, - 4- car boxa
m d~ 30 To a sol uti on oPYHé& THIi"lﬁFdW Warfert lel 47 0 Pt LloQquee 10Xy b7 mml )

in 1,4-di oxane (2. 5 m_) p\is@)%ﬁ%j?q E;elﬁhlq; Lxane saluyion (1.6 i, 6.34
er

mrol ) and net hanol m nut'es at anbi ent
ridinecarbhox m i.d

25 To a solution of the THP hydroxamate from part J
(7.4 g, 11.5 mmol) in 1,4-dioxane (2 mL) was added 4N
HCl dioxane solution (29 mL, 115.2 mmol) and methanol
(2.9 mL). After fifteen minutes, the reaction was
diluted with diethyl ether, the solids filtered under

30 nitrogen and dried in vacuo to give the title
compound as a white solid (1.15 g, 96%). HRMS (ES+)
M+ H * calculated for C,HioF3N4sO¢S;: 559.1838, found
559.1864.



3 0J 1] L 2003 WO 00/46221 PCT/ USO0/ 03061 -444 tenperature the reaction
was diluted with ethyl acetate and washed with water, dried ovdf NaZfia,

fiItered,saa%mﬁﬁﬁgentrated in vaccro. D chloronmethane (20 qk%nmﬁﬁmgﬁged and
yl e

the solution was stripped. The 5 product was slurried in diet er)
filtered under nitrogen and dried to give&llihe title conpound as a white
solid (0.56 g, 94s). HRVMS (ES+) M+ H calculated for Cl8Hz3NzGOsSzF3 .

469. 1079, found 469.1061. 10 Exanple 26: Preparation of N hydroxy-4[[1 -(n
pentyl) (4, 4" -bipiperidin]-1-yl]sulfonyl]-tetrahydro-2H pyran-4 carboxam de
OO 00 HONS NOHE N ~CH3 15 Part 1: Preparation of O- ~O H3C~-S~-N N O
CH3 OHCH3 3 20 To a solution of the N-(t-butoxycarbonyl)-4, 4" bipiperdine

(prepared usin r o] i tent. applj i.on WO 94/ 14776)

triethyl am ne %%%%3%)%3%5%%%%%%@%%%2 \é@mml ) in

di chl oronet hane (330 nlL) atpyeimidiagriees: -Gelssius (wast £ 1 VAR S 461711 -
5 phenoxy] -1-piperidinyl]sulfonyl] -4-

iperidinecarboxamid monohvdr id

N

\[//
N

(@]
HO~ 53 CF

77\

0O ©CO0
Part A: Preparation of 1,l-dimethylethyl 4-hydroxy-1-

J

10 piperidinecarboxylate
In dry equipment under nitrogen, 4-
hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in
tetrahydrofuran (200 mL) and triethylamine (29 mL,
0.21 mol). A solution of di-t-butyldicarbonate
15 (43.65 g, 0.2 mol) was added at such a rate that the
temperature remained below thirty degrees Celsius.
After stirring at ambient temperature for four hours,
the reaction was concentrated in vacuo. The residue
was taken up in ethyl acetate, washed with water, 5%
20 KHSQ,, saturated NaHCO;, saturated sodium chloride
solution, dried over Na,s50,, filtered, and
concentrated in vacuo to give the BOC piperidine as a
white solid (37.7 g, 94%).
Part B: Preparation of 1,1-dimethylethyl 4-(4-
25 (crifluoromethyl)phenoxy] -1-
piperidinecarboxylate
To a solution of the BOC piperidine from part A

(6.03 g,20 mmol) in dimethylformamide (60 mL) was



-445 3 0 J J L 2003 PCT/ USO0/ 03061 added a sol ution of nethane sul fonyl
chloride (16.2 nL, 209.0 nmmol) in dichloromethane (100 nli). Afitpesj|22083 hours
at anbi entux(ﬁ{ﬁgg ture, the solvent was renoved in vacuo. T i was
partitioned 5 e%za/een ethyl acetate (1 L) and water (0.5 L) F}% he g’gﬁgbus

| ayer was extracted twice with ethyl acet#de (300 nL), then the conbined
organic | ayers were washed with brine, dried over Na~S04, filtered, and
concentrated in vacuo. The residue was triturated 10 with diethyl ether to

give the methylagaéd onagige MEbdndoxycarbang] ez asmacthi badsald d (33.31 g,
80% . 1H NVR and mass spectrum were consistent with the desired conmpound.

Part 2: Preparaflprepenzotridineside | (N-© why SOHIWRI) |.n dhe Equprent

(28°0 5. 810 e GEEr o VY, s ets ORI BRL SRR EE0 20 hiy  and

cool ed to m nusnbeyeddy-howes degs ber ERtiSonste The . ragyl tLiongndl)utdrah was
then treated with_ a 1 Msolution of |ithiumbis(trinmethylsilyl)amde (210
nL, 210.0 m¥ol )4 aflurFelenzeldhi fHapride {enPemht Uhe AOMEMPdd B¥EXRv mi nus
sixty five degr r L : ete, .t ' i Xxture
was allowed to %?erﬁ f%ﬁcget?%é egr e‘ge#sgﬁmﬁagggg?t %? iltl%%&?’e t er(gséoslmuti on was
cooled to m nusCskyims y- fAfeedeyreesaleb§i fisrapdstixe abed swi ttthea sol uti on of
met hyl chloroformate, (8.2 nL, 97.0 mml% i,n drg 3 3,JUI 2003 WO 00/ 4627 1
PCTI US00/ 030G 1F&3¢ 2T SRR OF LF AR E 587t UGN | & it tHhd e
tenperat ure bel gakdm NS SEVEIHYL degé€86e, AbhShed WaWh atatEmuhisaventy-five
degrees Cel sius, the reaction was quenched with saturated amonium5

chioride adfeousi®f utFRRLYBEILFOA AT neldl pHidfbFeAL tEORpeCatiitt AMRF
concentrated i 0. ul ting [ ti1i.0ned between ethyl
acetate (SO0 n@é/%‘?é's&?ggﬁggﬁé éhgﬁggggg’%%f)%i% a‘a%aé"gﬁ's | ayer was
extracted w t h Gighatacestapey (250 si)icaheathhd dCecerle/mekaoreg@ni ¢ | ayers

hed wi th wat 50 t wi ' brine.(2 x 50 nL), dried
Na2S04. 1111 or BESBHFAoRRBrTTe et FFE9ashb PoPBRyEIrke Tl
sul fonam de N -dobid oxycardamd®) as a yellow solid (32.6 g, 99.9%.1H NMR

and mass spectrum 15 were consistent with the desired conpound. Part 3:

Prepar at i odSof BKE ¢ O FPTIPI A D HOWB- SL 76 L4 Ue3MELEY 10f- t he net hyl ene
sul fonam de N -t20 but art 2 (15.0 g, 37.0 nmol) in

di et hyl f or mam de (75 was adde I'S-(2bronoet hyl )ether (10.3 g, 44

mol ), 18-Crown-6 (400 ag}lufay | ofethdyspbsassiorde 8BOGomatpe ikbine g, 111.0

ol ). The het efogeous, {1 Xt &ag, sihroed 8l Six'y 4-gioxane (10
mL) was added 4N HCl dioxane solution (17 mL). After
20 one hour at ambient temperature the reaction was
concentrated in vacuo. The residue was slurried in
diethyl ether and vacuum filtration of the resulting
precipitate provided the hydrochloride salt as a
white solid (4.6 g, 100%).
25 Part D: Preparation of 1-(methylsulfonyl)-4-(4-
ifl m Q iperidi
To a solution of the hydrochloride salt from
part C (4.6 g, 16.9 mmol) and triethylamine (5.9 mL,
42.4 mmol) in dichloromethane (45 mL) at zero degrees
30 Celsius was added a solution of methane sulfonyl
chloride (1.97 mL, 25.4 mmol) in dichloromethane (10
mL) . After one hour at ambient temperature, the

solvent was stripped in vacuo. The residue was taken



25 degrees Celsius. After 48 hours, the reaction was concentr?geﬂ;“ gy acuo,
and the resulting oil was partitioned between ethyl acetate (300 nL@ and

wat er (200 nL%. The organic | ayer was washed with 5% agqueous KHSO4 (SO mi),
twice withWA%462312 x 50 nl), = 3 0 JUL 1003 WO 00/ 46221 PCYFTA589/6%36%61

-447 brine (50 nmL), dried over Na2S04) fidt®red, and concentrated in vacuo
to give the pyran sul fonam de N -t-butoxycarbamate as a white solid. (18 g,
979 . 1H NVR and nass spectrum were consistent with the 5 desired conpound.

Part 4. Prepar at,i,on,.of ~0_= H : f onam de
N'-t-butoxycarbgha?g 5f$§g,gg§k§ﬁnr)g?5§%1pggﬁhBQ&%§H§f§§%ﬁ§€%%+n 4 N HC1
1,4 10 di oxane saktutiaaed( 86diun. cAllbeid2 boldnut ian amyied dwmpersgso;e t he

cl ear yeIIOW/so%u i on hegan . to forma cipitate. After 4 hours, the

;
reaction was diFatERT thaB?eFﬁyFQQFHQEe nd ™ XARHA i 1T ;q§ﬁ+4HetWﬁ§ _
resul ting whitegsyspensi Qp HE@Eh?‘?EdeER%rp)é&@” 2 franamde iy dyochl ori de
salt as a white solid (13.4 g, 919% . 1H NVR and nmass spectrum were
consi stent \dththherdsuiltédgcprpoipdtaPear proviBesparat ison ofna@i@e &3 HsC. O
S. NO N ~CH3 20 A.suspension,of. the_.pyran |.f onam de hydrochl ori de salt
frompart 4 (3.%ng?f§fgg | §o1A (328 g 9%%)..

Part E: Preparation of methyl [[4-[4-

(trifluoromethyl)phenoxy] -1-piperidinyl] -
sulfonvllacetate
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
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
added maintaining the temperature below minus sixty
20 degrees. After thirty minutes at minus seventy-five
degrees Celsius, the reaction was quenched with
saturated ammonium chloride solution (100 mL) and
extracted with ethyl acetate. The combined extracts
were washed with saturated ammonium chloride
25 solution, saturated sodium chloride solution, dried
over Na,S0O,, filtered, and concentrated in vacuo to
give the methylene sulfonamide as an yellow oil
(4.95 g, 100%).
Part F: Preparation of methyl 1- (phenylmethyl)-4-[[4-
30 [4- (trifluoromethyl)phenoxyl-1-piperidinyl] -
To a solution of the methylene sulfonamide from

part E (1.14 g, 3 mmol) in dimethylformamide (6 mL)



tetrahydrofuran (26 nL) was treated with sodium acetate (0.3 (gJULBI® mol ),
val eral dehyde (0.9 nL, 8.S 25 mmol ), followed by sodi um

triacet oxybar ide (2.2 g, 10.0 mol ). After 96 hours at @QP'
t enper atur‘ggoﬁﬁég[ eaction m xture was concentrated in 3 OP g@%‘\)SMV\D
00/ 46221 PCT/ US00/ 03061 , -448 vacuo. Thegygesulting residue was partitioned

bet ween ethyl acetate (100 nL) and water (70 nL) and treated with saturated
sodi um car bonat e aqueous solution until pH = 8. The aqueous | ayer was

tracted with 5 et tate (25 mi. th i i
vashed it h vat S5 RS Bles R A da e e SO 1 1T e, and

concentrated in (eacd droeditig )teazgir amisel f(@namode sNmdlpenind ¥8v ne as a
l'ight yellow solid (3.7 g, 970 .1H NVR and mass 10 spectrum were consi stent
with the desire8resfséun®0omet 6 Ther sgaratyi ¥idsofStOr@ed GHE MY O N ~CH3

In dry equi pnmen I It , t yr, | f 1 d [ -1 { am ne
frompart 5 (3.?‘%?%%52@%3%%‘%') \ﬁ‘/arfge issg'gﬁt\%é ?’n%%?rsy%t% r’%:ny ro%/uran (36
nmL) and pot assi weist doretdntsidegnamtvadud.l The? 2@ imdue wam s sdste damt
anbi ent tenperature. After 21 hours, the reaction was concentrated in
vacuo, and the r&s&Hivilg assiadse M?h&dsé“’&l%d’aitr?ﬁvéﬁﬁee( 20-"Mi+ and 20 .

treated with 2NgHeh iitdd d it chlldf (Wl 162 134SRENS I B SHWEAE Ueingd, |, t er ed,
washed with water and dried in vacuo to give the carboxylic acid as a white

solid (2.36 g, ¥f&0terddVRrghdomeentepeed um waauo. Chromatography
(on silica, ethyl acetate/hexanes) provided the

10 piperidine sulfonamide as a white solid (950 mg,
59%) .
Part G: Preparation of methyl 1-(2-pyrimidinyl)-4-
([4-[4-(trifluoromethyl)phenoxy]-1-
idi u 11-4-pi idi 1
15
To a slurry of the piperidine sulfonamide from
part F (6.3 g, 12.0 mmol) in methanol (25 mL) was
added ammonium formate (2.2 g, 34.5 mmol). The
system was purged with nitrogen for 10 minutes. The
20 nitrogen stream was removed and palladium on carbon
(1.2 g of 10 weight % on activated carbon, 50%water)
was added. The reaction was refluxed for forty five
minutes, cooled, filtered through Celite under
nitrogen, and concentrated in vacuo. The residue
25 (6.21 g, 13.8 mmol) was dissolved in dry
dimethylformamide (28 mL) and potassium carbonate
(5.7 g, 41.4 mmol) and 2-chloropyrimidine (3.16 g,
27.6 mmol) were added. The reaction was stirred at
eighty five degrees Celsius for one hour and then
30 concentrated in vacuo. The residue was taken up in
ethyl acetate and filtered through Celite. The
filtrate washed with water two times, saturated

sodium chloride solution, dried over Na,S0,, filtered,



consistent with the desired conpound. 25 Part 7: Preparation of O O O N
~SSNN HON-~CH3 3 0 ~ a ~ zoo3 WD 00146221 -449 PCT/USOOlO;@QHHEm¥dry
equi pnrent under nitrogen, the carboxylic acid frompart 6 (2. g .1 mol)
was di ssol WOY4§22r y di met hyl for mani de (17 nl) and treated bfPHS00/03061

1- (3di met hyl am no- propyl ) - 3- et hyl car bodi.iyjqisde 5 hydrochloride (1.5 g, 7.63
nmol ) and N hydroxybenzotriazole hydrate (1.03 g, 7.63 mml). The resulting
suspensi on becanme a cl ear anber solution after stirring at fifty degrees

Cel sius for 1.5_ hou [ tion th tr j 0- (tetrahydro-2H
10 pyran-2-yl)h dé@?%%$§%a§%§91§,v%5§%'nﬁgF)?ggéﬁggmgégby

N- et hyl mor phol f@er¢dt {1 M zed 5(m@Phandhy eeongnuteshkaler pyfheideagli on was
stirred at fifty degrees Celsius. After 64 hours, the reaction was treated
again with 1-( Pipeeidintantwbiorapids-xs18 whaypcarbaddi i fi 88 Bydrochl ori de
(0.49 g, 2.6 Q, N- hydr oxybenzo-tri azol e hydrate (0.34 g, 2.6 mol),

O (tetrahydro-2H pyran-2-yl ) hydroxylamne (0.30 g, 2.6 nmol )" followed by
N- et hyl nor ghol paet (19: 28réhar2t Sonndt )1 - AbteyrABiblanyd) -thé (nedeti on was 20
concentrated in vacuo. The resulting residue ma? Eartitioged Eitmeen et hyl
acetate (100 nL) and wat®Fifdecreyethy) BRERARY! rdyBrPRASCHAYhed t hree

times with saturated soglipf ipprboggégrgggggggrgg&gq&@naegdx 25 m), twice
with brine (2 x 25 nL), dried over NazS04, filtered, and concentrated in

vacuo. The resulting oil was recrystallized in nethanol (4 nL) to give the
oE YO oL o SthES SOl St BpL it Mg s speetrun
JI)l 2003 190 OfyAb2dindbOpiperidihdlsubfbnathidé from part G (4.9
g, 9.28 mmol) was dissolved in dry tetrahydrofuran
(35 mL) and potassium trimethylsilonate (3.97 g, 27.8
mmol) was added at thirty five degrees Celsius.
After sixteen hours water (50 mL) was added and at 5
15 degrees Celsius, 6 N HCl was added until pH=2. The
aqueous slurry was extracted with ethyl acetate. The
ethyl acetate solution was washed with water,
saturated sodium chloride solution, dried over Na;SOq,
filtered, and concentrated in vacuo. The solids were
20 slurried in acetonitrile, filtered under nitrogen,
washed with hexanes and dried in vacuo to give the
carboxylic acid as a white solid (4.7 g, 98%).
Part I: Preparation of 1-(2-pyrimidinyl) -N-
[ (tetrahydro-2H-pyran-2-yl)oxy] -4-[[4-[4-
25 (trifluoromethyl)phenoxy] -1-piperidinyl] -
fonyl]l -4-pi idin r
In dry equipment under nitrogen, the carboxylic
acid from part H (4.6 g, 8.95 mmol) was dissolved in
dry dimethylformamide (18 mL) and the remaining
30 reagents were added to the solution in the following
order: N-hydroxybenzotriazole hydrate (1.45 g,
10.7mmol), N-methylmorpholine (2.95 mL, 26.8 mmol),
O0- (tetrahydro-2H-pyran-2-yl)hydroxylamine (3.14 g,



HC N ~CH3 PCT/ US00/ 03061 The THP hydroxamate frompart 7 (1.1 g, 2.08
nmmol ) was suspended in nethanol (0.5 nmL) and the treated with ggwnmq%min

1,4-dioxang~3§h§h&gn (5.2 m, 521 mmol). After 2 hours at anbi ent

t enper at ur €, action was concentrated to half the reactiGOAUIP8I036 and
then diluted with diethyl ether (200 nl).g1lhe white suspension was filtered
under nitrogen and dried in vacuo to give the title conpound as a white 10
solid (0.94 g, 94%9 . M5 (ES+) mz calculated for CZI H3gN3(BS: 445, found
(M+l) 446. Exanple 27 Preparafi,on -of;. : L

\- hydr oxy. 4[[ 1 2Eadet m@)%;)be%zngfyll) (2 FIEFEY 58 HORF OpY1d -3

yl ] sul fonyl ] - t eethipdaebddipyiae 4sairekasideae0 (0,408, HO2 .N mdi)H 0' CH3 O
NwO Part 9: Preparation of HO O-S N O ~CH3 WO A suspensign of the pyran
sul fonam de 20 AR8r FERICSECHe V&8l 5 gwpart CalsF YERSABEES2ES(1F 1'%, 7.3

mol), in diChlR&Q%@IEQQ%e%%5h%5&£§the §ch€95n2QQ§ concentrated in

5 wvacuo. The residue was taken up in ethyl acetate,
washed with water, 5% KHSO,, saturated NaHCOj;,
saturated sodium chloride solution, dried over Na,SO,,
filtered, and concentrated in vacuo. The product was
recrystallized (methanol) to give the THP hydroxamate

10 as a white solid (5.0 g, ©91%).

Part J: Preparation of N-hydroxy-1-(2-pyrimidinyl) -4-
[[4-[4-(trifluoromethyl)phenoxy] -1-
piperidinyl]lsulfonyll-4-

iperidine xami monohydrochlori
15
To a solution of the THP hydroxamate from part I

(4.97 g, 8.1 mmol) in 1,4-dioxane (3 mL) was added 4N

HCl dioxane solution (20 mL, 81.1 mmol) and methanol

(2 mL). After thirty minutes at ambient temperature

20 the reaction was poured into 100 mL acetonitrile. The
slurry was filtered under nitrogen, washed with
acetonitrile and dried in vacuo to give the title
compound as a white solid (3.3 g, 72%). HRMS (ES+)

M+ H ' calculated for C;sH;sFiNgOsS;: 530.1685, found

25 530.1696.

Example 21: Preparation of N-hydroxy-4-[[4-(4-
(trifluoromethyl)phenoxy]-1l-piperidinyl] -
sulfonyl}-1-(4-(trifluoromethyl) -2-

30 pyrimidinyl] -4-piperidinecarboxamide,

m droc ide



WO 0014G221 - 451 PCT/ US001030G 1 triethylanine (1.12 nt, 8.0 il s
cooled to zero degrees Celsius and treated with 4(dinethy|anino)pyridine
(0.1g) fol p- ani soyl chloride (1.37 g, 8.0 mml). T, bat h
was S rennb@%ﬁgﬁﬁythe reaction was stirred at anbient tenpe? ure”PG&
hours. The reaction was again treated w-#A7-riethyl am ne (0.51 ni, 3.65
nmol ) pani soyl chloride (0.62 g, 3.65 mmpl ). After stirring for 8 days, the
reaction was diluted with 10 di chl oronethane (75 nlL) and partitioned with
water (50 nmL). The aqueous |ayergvas~gxtracted twi ce w th dichloromethane
(2 x 25 nL). The conbi ned organlc\ﬁﬁ§ﬁTs wer e g@ phed twi ce with 50 aqueous
KHS04 (2 x 30 nL), water (20 nL), éh%dﬂated sodi'um bi carbonat e 15 aqueous
solution (25 L), brine (10 m.), dried over NazZS04, filtered, and

concentrated in vacuo to give the th ester as a white solid. (3.7
g, ¢ rude ) . The am de nethyl esj r sugpended)in dry 20
tetrahydrofuran (42 nL) and tr@ % as i met hyl si |l anol ate
(2.73 g, 21.0 mml ) and stirred at fo~

8¥ degrees CelsPus. After 4.5 days,
the reaction was diluted with wate m.) and treated with 2 N HC1L unti l
pH = 1. The resulting white, 2s yeIIOM/suspension was vacuum filtered,
washed with water and dried in vacuo_ to give the carboxylic acid as a |ight
yel l ow solid soFRgE(3: 5§r§pa§§5180ePf21s?eﬁéTeiPVRRFbéﬁd4nﬁ§§r§ﬁ§btrun1mere
consistent with the desikgg 0HRgL~301 Pagt 10: Preparation of 30.!

tl | 2003 WO OO 4b221 -452 PC 00/ 03061 OO, 00 OONOoOf ~1 .cH- NO
In dry equi gfment undép ﬁrVrégéhPm@ﬁé é&ﬁ@ﬁxpLFéog@nd frompart 9i2.2 g,

4.6 mmol) was d hyl f or d mnth
1-(3 5 dlnethylg QEng EQFggé“ c%r%bd??gl 81& groc%%%gg&&%ﬁﬁag g,

mol ) and N hydeexyhagdebfuaanl ¢2bydmat eaff. OrgethyYamunk) .(2Bhelr,esul ti ng
suspensi on becane a C|§? anber _sol ution after stlrrlngaat flfty degr ees

Cel sius for 50 MiAdt B! 10 #h8CLBEEPRoAL WAd - ERBHEY +ELF

O(tetrahydro 2figyr @8- % yb) byﬁlawyivagl B83£8- 8t 9subn7aMFRLL, cfntaltl QuRd by
N- net hyl nor phol i ne (1. m., 13 mol) three mnutes |later. The reaction was

stirred at ¥q ftye@pgracgreersmasneds petowsthbury, deacereabeileriuias 15
concentrat ed '“;ﬁfég OscI?‘El%gSHU%HBl ﬁé"@éﬁ‘ FB?&%IJ&O@%P% \{h‘i%“ et hy'

acetate (100 nL wat er e aque ayer was extract
et hyl acetate (EﬁentﬁacamdntheSCQthaadr@tgdnuc lagees wWEhe W&Smdmavmce

w th saturated sodig bi car bonat e 23 agueous soluﬁ QE g brlne
(25 iy, dried B96r CRESBORP £1I EEPEY, AGRHAEONCERPPaRCU FR VASH
resul ting yel | ogebl, Wast ket &S tidtdEed dat urlcRIN@od ium chlorlde

15 solution, dried over Na,S0,, filtered, and

concentrated in vacuo to give the BOC piperidine as a
white solid (37.7 g, 94%).
Part B: Preparation of 1,l1-dimethylethyl 4-[4-
(trifluoromethyl)phenoxy] -1-
20 iperidinecarboxyl
To a solution of the BOC piperidine from part A
(6.03 g,30 mmol) in dimethylformamide (60 mL) was
added cesium carbonate (9.77 g, 30 mmol) and 4-
fluorobenzotrifluoride (3.8 mL, 30 mmol). The slurry
25 was stirred at ninety degrees Celsius. After
nineteen hours cesium carbonate (3.26g, 10 mmol) and
4-fluorobenzotrifluoride (0.95ml mL, 10 mmol) were

added and the reaction continued at ninety degrees



!
(4 nL) to give the THP hydroxamate as a white solid (1.81 g, ésgo/é‘,.t Zﬂﬁ NVR
and nmass spectrum were 25 consistent with the desired conpound Part 11:

Pr epar at i ogvggwﬁégoom 46221 -453 0O, ,0HO N S~-N- | T,Qgﬁ'(ﬁo@

Jt) L 2D0 /03061 The THP hydr oxarrate from part 10 (

mmol ) was di ssolved in acetonitrile (25 138-diluted with water (15 m.),
and then treated with aqueous 2N S HC1L (2.5 nlL, 4.B5 mmol ). After 2 hours
at anbient tenperature, the acetonitrile and excess hydrochloric acid were

removed wWith a skleausof Afteegancothe bEsybiichy ihi tHEHSpedtsd on was
filtered under nitrogen, washed with water and dried in vacuo to 10 give
the title conpodRACHSCR WAPt 6086RNEATAGSET7 ig, veeKe .. The (FE=dyg Zwaal cul at ed

[or P02 Pupl OHNG LYt Ao EX BB 2% Y SRR el

(trifluoromethytipbenosytutapepesbdion kalbode Jsod-ydpet) dinbsarsexam de,
rono ydrochlsor ! ggzs%.,c,) ?i’l’te’r’edHOa[gdS chc|>ncecl'1Ft3ral_t|:gd ~11§Uvaocltjol_|C1
Chromatography (on silica, ethyl acetate/hexanes)
provided the substituted BOC piperidine as a white
solid (6.0 g, 58%).
Part C: Preparation of 4-[4-(trifluoromethyl) -
10 enox ipexidine
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 4 N HCl dioxane solution (17 mL).
After one hour at ambient temperature the reaction
15 was concentrated in vacuo. The residue was slurried
in diethyl ether and vacuum filtration of the
resulting precipitate provided the hydrochloride salt
as a white solid (4.6 g, 100%).
Part D: Preparation of 1-(methylsulfonyl)-4-[4-
20 ifluo nox ' idine
To a solution of the hydrochloride salt from
part C (4.6 g, 16.9 mmol) and triethylamine (5.9 mL,
42.4 mmol) in dichloromethane (45 mL) at zero degrees
Celsius was added a solution of methane sulfonyl
25 chloride (1.97 mL, 25.4 mmol) in dichloromethane (10
mL) . After one hour at ambient temperature, the
solvent was stripped in vacuo. The residue was taken
up in ethyl acetate, washed with water two times,
saturated sodium chloride solution, dried over Na,S0,,
30 filtered, and concentrated in vacuo. The residue was
slurried in diethyl ether and vacuum filtration of
the resulting precipitate provided the sulfonamide as

an off-white solid (5.25 g, 96%).



Part 12: Preparation of O O-~O HO S~ N~ ~ |1 CF3 NJ O i 30J Ul 2003 WO
00/ 4221 -454 PCT/ US00/ 03061 In dry equi pnent under nitrogen, §6dUtdidound
of Exanpl e 20 art F (16.51 g, 30.S nmol) was dissolved in dr

t et r ahydr o‘YﬁP%{fﬁgebl nL) and potassium trinethylsilanol ate ("H.“%S"g{,méh. 6
mol ) was added at 5 anbient tenperaturegqistter 21 hours, the reaction was
concentrated in vacuo, and the resulting residue was dissolved in water
(100 nL) and treated with 2N HCL until pH = 7. The white suspension was

vacuum filter egbag@s@:edpl\[(\ééi%%\}@{dgél%g}gg%ﬁ}?gfsi)@;\_/?&yo to 10 give the

carboxylic acid as a whi -~H NVMR and mass spectrum
were consistent wth thecdesluetbnonpplnsheiaxy] 13-pPpepadaniydbh-of 0 0 0

OYON,S N~ ~CFAy ~N 15 | n dry equi pnent under nitrogen, the carboxylic
acid frompart 12 (1S A%U—bg—‘?@—émo : €was dissolved in dry

di met hyl f or mam de ( 14{ &t 1 ; r 1 -

1( 3-di net hyl am no- propyl )~ S%hérflcar ﬁ%&%%h%’étﬁ? ?(r)léhl g?i (Lal Egni%lae 44
mml ) and Nshydfoxybsazo 20(4 r2 agol &3 hydoht ewé5. 85sgpldddminollyy After 1

hour and 20 m nutes .at . anbi ent erature,.the suspension was treated with
O (tetrahydro- ﬁw%@%"?%%r@%ﬁa nec?’s]:%%gg',:%g‘lﬁﬁﬁl FEVEBFYowed by

Nret hyl mor phol i g d Adgfbes 88 18D, thh@ea M NYt 88148 ibat 8F. 1AEheLmStirring
for 16 hours at anbient tenperature, the reaction was heated to fifty

degrees Cel si u¥aftBimeunylsbhdl t ehder 626 edlhi WAS added
L (ol s eyl ol NUREBREULE gy Byshepfide, (L5, 7.
10 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
added maintaining the temperature below minus sixty
degrees. After thirty minutes at minus seventy-£five
15 degrees Celsius, the reaction was gquenched with
saturated ammonium chloride solution (100 mL) and
extracted with ethyl acetate. The combined extracts
were washed with saturated ammonium chloride
solution, saturated sodium chloride solution, dried
20 over Nay;S0,, filtered, and concentrated in vacuo to
give the methylene sulfonamide as an yellow oil
(4.95 g, 100%).
Part F: Preparation of methyl 1-(phenylmethyl)-4-[([4-
{4- (trifluoromethyl) phenoxy] -1-piperidinyl] -
25 n -4-pi idinec oxyvlate
To a solution of the methylene sulfonamide from
part E (1.14 g, 3 mmol) in dimethylformamide (6 mL)
was added potassium carbonate (1.24 g, 9 mmol), bis-
(2-chloroethyl)benzyl amine (0.7 g, 3 mmol; and 18-
30 Crown-6 (500mg). The slurry was stirred at sixty
degrees Celsius. After sixteen hours the reaction
was concentrated in vacuo. The residue was taken up

in ethyl acetate, washed with water three times,



triazole hydrate (0.99 g, 7.3 mmol),

O (tetrahydro2H pyran-2-yl) hydroxylamne (0.86 g, 7.3 mol), arlgJUL 2003

N- net hyl nor pholine (1.61 nL, 14.6 muol ). After 20 hours) the reacti on was
concent r at e\?!oi"ﬂ"%l:uo, and S the resulting residue was partiR¢UH:W B ween
ethyl acetate (400 nmL) and water (400 nmlL).4pfbe aqueous | ayer was extracted
with ethyl acetate (200 nlL), and the conbined organic | ayers were washed

wi th saturated sodi um bi carbonate aqueous solution (100 10 nL), water (100
m.), brine (100 mi dried over NazsS04, .filtered, and_concentrated.in vacuo
'6 ive 1 he THP SHRHTASHE BT HEr RERELE benlyrion ef Snotr Hee g
1000) . 1H NVR andi I'Bsse S peghd UBbWEERE £MNSEE ST eNfadibh tbereestogdagappound.
15 Part 14: Preparation of OO-~-OOQON S N/ CF3 H~ ~ NJ o H The THP
hydr oxynat e pi petQnisicl Mdeneyhylroaepate/ sxqnes gravedadoriewas

di ssol ved in nethanol. (4 n n freated. Wt ni rmate (302
20 ng, 4.8 mmﬂ)p*9ﬁ4%ékp b€&%£ Pg #%%1%% %aréﬁh#% %§§§2(25 a&§ét, 400 ngy
of 10 wei ght 5% @pscti vated carbon, 50% water). The bl ack het erogeneous

m xture was stirred at anbient tenperature for 30 mnutes, diluted with
met hanol (4.5 mBartarf: tHepP3¥prEied Pormethvhot hek4 3 bours. The reaction
was then filtered throug : Eﬁﬁ% f.Celj : 4E ni trogen,
and the filtrate was conggﬁ%gg%ggaﬁét¥g€ 0 t@&g¥€elﬁﬁgb%gﬁaﬂgg?%xanate

pi peridine as a white glaskfohipain{0[73(gyiBbagromethiVR-2nd mass spectrum
30 were consistent with h]g.nqle L 0 @03 WO 00/ 46221
-456 Part 15: Preparati ofr-of PCTU 1% SN CF3 H~~N O
H HCl The THB hydroxamate piperidine frompart 14 (0.34 g, 0.64 mmol) was
treated with nethanol (0.2 5 nlL) followed by 4 N HCl in 1, 4-di oxane
solution (2 nL, 8 mMuUI9,2 whlBRCY oPfethe BiPEElpiRei pithPRamAARefTPMhour at
anbi ent tenpera he: r ti i it i I h ( ), and
the white suspeﬁ%#ﬁ%]aagsTfﬁﬁérgg'ﬁn erfﬁi¥¢dg%n gﬁgghéggmf%% g?%%hyl 10
et her and dri ed addedcaronemignvEothate i {2 e2 conpdunt msod) whi Tbesol id (0. 18

9. 585). WS(FABE). iz G2l cylated (91, GBHEANaOSES: 450, found (WD) 4S2.

15 nitrogen stream was removed and palladium on carbon
(1.2 g of 10 weight % on activated carbon, 50%water)
was added. The reaction was refluxed for forty five
minutes, cooled, filtered through Celite under
nitrogen, and concentrated in vacuo. The residue (4.5

20 g, 10 mmol) was dissolved in dry dimethylformamide
(20 mL) and potassium carbonate (4.14 g, 30 mmol) and
2-chloro-4-trifluoromethylpyrimidine (2.4 mL, 20
mmol) were added. The reaction was stirred at
seventy degrees Celsius for three hour and then

25 concentrated in vacuo. The residue was taken up in
ethyl acetate and filtered through Celite. The
filtrate washed with water two times, saturated
sodium chloride solution, dried over Na,S0;, filtered,
and concentrated in vacuo. The product was

30 recrystallized (methanol) to give the N-pyrimidinyl
piperidine sulfonamide as a white solid (4.51 g,
76%) .

Part H: Preparation of 4-{[4-[4-(trifluoromethyl) -



Exanpl e 29: Preparation of bis(2-chloroethyl)15 , benzylanm negz @PJ?, ty [5136)
Cl ~N~Cl | A suspension of bis(2-chloroethyl)am ne hydrochl oride gl’l ch,
500 g, 2. 8wipholezH0di um acetate (229.8 g, 2.8 mol), and benpatArRby/ERsf 270. 5
m., 2.66 nol), in tetrahydrofuran (2.5 L), was cooled 20 to ten degrees

Cel sius) and treated with sodiumtri acet'cﬁ<%ﬂb0rohydr| de (712.4 g, 3.36 nol)
at a rate such that the tenperature did not exceed ei ghteen degrees

Cel sius. After stirring the white suspension at anbient tenperature for 25
hours, the reaction was pHerpgchegipetdiheladdiltionyldf-1etffayl acetate (4
L) fol | owed by 2.5 Msodlumh dr oxi de ﬁj‘» 5 L), which 30J 11 L 2003 WO
00/ 46221 - 457 PCT/ US00/ 04G6£ meﬂeﬁéy XlzuPé{rﬁﬂldl@Yl'l}hé m xture was

partitioned with the ad%&@%ﬁﬁ. The aqueous | ayer was
extracted with ethyl ac e e conbi ned organic |ayers were
washed twice with brilme C&K &qulbnie)'xt drided averolgs0s tife IN-er ed and
concentr at ed i n vacuo. cr.ude v, fied on sjljca gel

(hexanes) to° gi \F’é('rd'"ﬁdéémel (P&Ip&rlléié?eoﬁ é&’@?mﬁ'd% 759 Paf 4an%l nass

spectrum vere censiglRNtmmiMiHh Wahe ddegbn e amP @ ¢ kG dreaiad 8,30,
Preparati on of (2furany|rrethy|) N hydr oxy- 4- [4- [4- (trifluoronethyl)
phenoxy] - 1- pi per3d mi)) sand p@rt;aIS]SMlp\ pe‘ﬂmltﬁﬁe’dsn&@!mede(bm,H NS, |

CF3 J o 0 15 Part 7 Prep f Q a ution of
t he pi peridine FEY Tar o%olgg?’t C%l J~}_“591 s‘%% mTD|)

and 2 fural dehydeuzO hZﬁm“d_ wa&e& Molo) mLn dnae;hla@ltdeelt haanie a(t585 niégﬁ\@ésadded
glacial acetic acid 8.7 mol ). fol |l one

m_
tri acet oxybb? ohﬁ?ﬁ S( 2. 641\5 HCLy waspagepd Jﬂﬂnttér:1 é’%{ﬁ‘?‘our $0% /Y26t i on was
concentrated 25,43 Waa4Q @d Rk hiieredehet waen sefits aclRie Wifth

hexanes and dried in vacuo to give the carboxylic
acid as a white solid (4.13 g, 95%).
Part I: Preparation of N-[(tetrahydro-2H-pyran-2-
15 yl)oxyl-4-[[4-[4-(crifluoromethyl)phenoxy] -1-
piperidinyl]lsulfonyl) -1-([4- (trifluoromethyl) -
_ mid; -4-piper]
In,dry equipment under nitrogen, the carboxylic
acid from part H (4.0 g, 6.87 mmol) was dissolved in
20 dry dimethylformamide (20 mL) and the remaining
reagents were added to the solution in the following
order: N-hydroxybenzotriazole hydrate (1.1 g, 8.25
mmol), N-methylmorpholine (2.2 mL, 20.6 mmol), O-
(tetrahydro-2H-pyran-2-yl)hydroxylamine (2.4 g, 20.6
25 mmol), and 1l-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (1.84 g, 9.62 mmol).
The reaction was stirred at forty five degrees
Celsius. After sixteen hours, the reaction was
concentrated in vacuo. The residue was taken up in
30 ethyl acetate, washed with water, 5% KHSO,, saturated
NaHCO,;, saturated sodium chloride solution, dried over

Na,S0,, filtered, and concentrated in vacuo. The



,1i11 1~0 wo ooi a6zal -458 PCTI1JS00/03061 nm.) and water (75 nmL). The
aqueous | ayer was nmade basic (pH = 8) with saturated sodi um bij:@r gpgo'?jge
aqueous solution, then extracted three times with ethyl acetat®e (J 0
m.). The conbined organic 5 | ayers were washed with water (25 nLSZQ tw ce
with bri neW®004633 ni) dried with MySO4, filtered, and con®&HYSepeIpe} n
vacuo. Recrystallization of the crude oilgss-nethanol yielded a brown, tan
solid, which was suspended in tetrahydrofuran (17.4 nmL) and 10 treated with
potassiumtrimethylsilanolate (3.34 g, 26.0 mmol ). After 20 hours at

anbi ent tenpera he,_.r.eact] qdj |t ' t\et f n 0 nm)
and char ged aga:;plrgo\?&\ﬁc% S’Sts agédﬂ%t\lgﬁ%%ﬁeﬁ Sl deaer,]}%%%fle) (éc?%ld\ég %Sf%’%ml ).
After 7 hours, tyereaeniitenasas Whiceneltidated. 06 ovacwnsiand the resul ting
resi due was dissolved in water (100 nlL) and treated with 2 N HC1 until pH =
7. The white su$fditsidon PRePa¥acden AL derv@rastfed Vit water and dried in

vacuo to give the car bo&x&iigl%gr%ﬁ%t}%lp@ﬁa@]i_ { g%ﬁi%%%%ﬁy%' 1H NWVR

and mass spectrum were consi stent esite art 18:
Preparation Bf O O'O O GuNfSn\]1] -GF34H (MY i@ 1@ drorenhyegui Hirent under

nitrogen, the carboxylic 25 acjd frompart 17 (3.93 7.61 mol) was
d: ssolgved indry di )r(rgt LFP’F&%W&]('§8%rhgerd'rﬂjl(ri‘?%%ﬁkgﬁ(wlt%e' :

1( 3-di met hyl am no- pr opy 3 I jd m de hydrochloride (2.2 g, 11.4
nol ), N-hydroxybenzotriazol € hydrate .54 g, 11.4 mmol ), O (tetrahydro
W O 001 46221 -459 3 (FolBL se0gt iRroT/AiStdye0 JBEL rdpsprana e yEyomdpaxyl Am ne

(1.34°9, 1L 4 ml )y of okl Qued i N-qeuhyl el d ney (21,014 238 BRI

After 17 hours at "anbi'ent tenperature,” ‘the réaction was concenirated in
vacuo, and 1be Heduldiloxgneesiodwe imnnvag 4par tnilt,i Bed? betaeernared hyl acetate
(175 nL) and wat ergﬂ(’?léﬁ ). Th aqg‘&ous I%/_er was. extracted w th ethyl
acetate (100 nL)"®tAFFthe ‘confitied S§&T &y ef MUBHE Swethe™at ERt
saturat ed sodi ureRipedakoRat @ nRAYRRIS 139! WaOhdudl Ninto VBE®rm( 100 nl),
brine (100 10 m.), dried over Na2S04, filtered, and concentrated in vacuo.

The resul ting yéces@nditridas r &y stlammyz ewes rf etaratblui®enl) to give the
THP- hydr oxamat e 3§ ;34 'ét gaﬁ?xle'dd Ji%ﬁg%lﬁ%&o%?i(@rif@al}%&@eﬁmfﬁ gREGLr UM

were consistent with-t esired co
15 to give the title compound as a white solid (2.95 g,

80%) . HRMS (ES+) M+ H * calculated for Cy3H;sFsNs0sS;:
598.1559, found 598.1531.

Example 22: Preparation of 1-(5-ethyl-2-pyrimidinyl)-
20 N-hydroxy-4-[[4-[4- (trifluoromethyl) -
phenoxy)-1-piperidinyl]lsulfonyl]-4-

0 AN
1 LI
HO" S 7 CF,

N

25 OOO

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



15 Part 19: Preparation of OHO NS N, CF3 HNJ OO 1/ The J

THP- hydr oxanate frompart 18 (2.41 g, 3.91 mmol) was di ssol ved %% HE?Wénm
(1.0 ni) yoxane (15 nlL), then treated with 4 N HCL j

di oxane so ut@gﬁﬂz 10 m., 39 mol ), which formed a tan precigﬁ/g?@’%%‘t er 1
hour at anmbient tenperature, the reacti of2das diluted with acetonitrile (3
m.), and the suspension was filtered under nitrogen, washed with
acetonitrile and dried in vacuo to give 25 the title conmpound as a white
solid (1.68 g, 81s). D i 03 catioptal e f or Cz3H28N3O6SF3 : 531, found
(M+l) S32. Exanple 31 : Preparation of 4- [ [4- [4- [4 WD 00/46221 3 0
JIIL 2003 PCTNS00/ 0§GBP.I‘_Y4 uipment under nitrogen, 4-

(trifluoronmeth : ey | [ I di nyl f | &yt r @z,Nhydr oxy
ot pyran- 4 ot Doran RS | R PR O @I Y SRR s et
20: Preparati oneafrafyfdrof @t K2 A0 o) 26nd triethylamine (29 mL,

5 0.21 mol). A solution of di-t-butyldicarbonate

(43.65 g, 0.2 mol) was added at such a rate that the
cemperature remained below thirty degrees Celsius.
After stirring at ambient temperature for four hours,
the reaction was concentrated in vacuo. The residue

10 was taken up in ethyl acetate, washed with water, 5%
KHSO,, saturated NaHCO,;, saturated sodium chloride
solution, dried over Na,S0,, filtered, and
concentrated in vacuo to give the BOC piperidine as a
white solid (37.7 g, 94%).

15 Part B: Preparation of 1,l-dimethylethyl 4-[4-

(trifluoromethyl) phenoxy] -1-
To a solution of the BOC piperidine from part A

{6.03 g,30 mmol) in dimethylformamide (60 mL) was

20 added cesium carbonate (9.77 g, 30 mmol) and 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

25 added and the reaction continued at ninety degrees
Celsius. After a total of forty six hours, the
reaction was concentrated in vacuo. The residue was
taken up in ethyl acetate, washed with water three
times, saturated sodium chloride solution, dried over

30 Nay80,, filtered, and concentrated in vacuo.
Chromatography (on silica, ethyl acetate/hexanes)
provided the substituted BOC piperidine as a white
solid (6.0 g, 58%).



25 In dry equi prent under nitrogen) 4-(4(trif|uoronethyl)phengg%]ﬁﬂenol
(Aldrich, 6.0 g, 23.6 nmol) was added to a di methyl formam de
suspensi oRy@boAedi um hydride (60~ dispersion in mneral oilpcfySfudos23: 6
mmol ), which was pre-washed in hexanes, while at zero degrees Celsius.
After addition, the cold bath was rermvedzand the reaction was warned to
anbi ent tenperature. After 30 m nutes, the reaction was cooled to zero
degrees Cel sius) charged with _
T i ST MRS QR Rl By L
degrees Celsius. After tion was again treated with sodi um
hydri de (60% di spersjon i nlnera ojil, O 6 and then 10
it o5 | ater b Bt rohy bRy RBRGICH S0rBet BLEEBOAYPRC  aci .
1, 1-di net hyl et o3 pte (- B5 o5 19; 71 718! dmo £ L £4 fl74h@y£,§an&hfelbeact' on
was cool ed to anbi ent tenperature] quenched wth water
concentrat ed i mvacas a}iﬂhdpa‘mlIﬁ@bn@dOKenweecnl@te@myKl%tmbi (1wt|¢tr) and
t 100 L f_al 2 03 WO 00/ 46221 PCT/ USQ0/ 03061 -461 Th
hqueous | ayer RS ERTR TN Se o FHPGTRENEE SRTer T3 Ao359AE) and ¢ hen
wi th ethyl acetrdrirdfdrdddd J:hevs;@nbl nether gagiué ayLs Ssyereivgshed with
water (25 mL), twice with brine (2 x 25 ntg dried 5Fover Na2S04, filtered)
concentrat ed ard-aimied ethamard t vAgRvE &ibEsahien|of Thae cFagelsinowas
treat ed with 4 r'égléi "EaE'te‘“B §°&Hé'ﬁga{rél%laf$nc}-§8sml% sat, ambi ent
enperature. After ours e reaction S concentrated in vacuo, and
Iparti ti oneuogemmw etdﬂ;aldha(céﬁiatﬁa(lmm%ht% and wat e& (50 m.) . Thg aqueous
ayer was nmade th the additio sat S i carbonat e
aqueous sol uti c?r%‘rtt Wenvﬁéﬁﬁaﬁ?%’do?v?% i ?‘E‘ﬁt%}’ﬂ%ﬂg%%\(gg Emégx 25 nmL). The
conbi ned 15 organi c | aygfiSi AREEr &R ‘ I u;ugsfe'~¢un1b|carbonate
aqueous solution (50 nm.), water (50 nL brlne J25 m) ( dried over NazS04,
filtered, concentratkR SrtPlH e | f vE %ohi’%r@ﬁ:@%mél%? o#AlBi F¥oThe crude
product was purjfired o Id cay g&d g1 hexape {afREgLate) ive the
am ne as a yeHQMﬁ oraﬁbgié%lldg 5.5 o,h g@?o@é}géﬁgt%ps§ gﬁ N&Pgnd mass
spectrum wes e d@nﬂ Stmenlt) veirt rdxctfel@ecsmceeuan@nbbimdb) Rar t z@to fegpaesti on of

OOHC S N/ = ~CF3T asolut n.of t a 20 (4.5 g,
13.3 mol ) and S seJ't"‘ns’yI""a‘tarﬁ e Ci%dfz T uE%OL}' nEroT?t an%.%%?%g %ét hane (12
m.) at zero degmaeﬁl% samssmadmdz;amﬁ@lutmndoéhmi-dsmenauéfQnml
chloride (1.5S 3 m_ 20.0 nmmol) in dichloronethane (15 m.). After 2.5
hours at anbi eMtt-emferiiurane %“%o?%eﬂ@%%%tr% tuxeqy Lhe_ 250~ WO

00/ 4622| -462 golvent was stripped in vacuo. The residue was taken

20 up in ethyl acetate, washed with water two times,
saturated sodium chloride solution, dried over Na,;SO,,
filtered, and concentrated in vacuo. The residue was
slurried in diethyl ether and vacuum filtration of
the resulting precipitate provided the sulfonamide as

25 an off-white solid (5.25 g, 96%).

Part E: Preparation of methyl ([[4-[4-
(trifluoromethyl)phenoxy] -1-piperidinyl] -
sulfonyllacetate

In dry equipment under nitrogen, the sulfonamide

30 from part D (4.2 g, 13 mmol) was dissolved in dry
tetrahydrofuran (26 mL), chilled to minus seventy-
five degrees Celsius, and a 1 M solution of lithium

bis(trimethylsilyl)amide (26 mL) was added



PCT/ US00/ 03061 in vacuo. The residue was partitioned betweeRngefpyfpzacet ate
(100 m.), water L100 nL), and 10% aqueous hydrochloric acid until =4

pH = 4.
The organic¢ | was washed with saturated sodi um bi carbon 5
sol ution (gﬂ)ﬁ%ﬁé?lbrine (25 L) , dried over Na2S04, fi|te§%§ﬁﬁgﬁg&%f

concentrated in vacuo to give the nethyl-42%8-f onam de as a white, yellow
solid (5.6 g, 1000 . 1H NMR and nmass spectrum were consistent with the
desired conpound. 10 Part 22: Preparation of Ol i OwOCFA In dry

equi pment undermiift898Dngt BReNBbhpbrathienpalde hiamspaikryl G962 g, 13.5
mmol ) was di ssolved in drxétetrahydrofuran (27 mL) and cooled 15 to m nus

seventy-five dedp@ese®e| shfiserTRBIFERUNENHESSORGt MeAYRaSeVRak Yt Eédted Wi th

a_IM'sol Uti on ol DLUEDLSLET T geLBYLE LYTham ey (10:0 LAl @ ol ) at

rate such that uré’‘renmarned bel ow mnus siI X i've Srees.

After 30 m nutegl.dde, 203 remel ) oonWagyt £t eateHydirbliudanol(aii an)olvaget hyl
chloroformate (1.0S nlL, 13.5 mmol) in dry tetrahydrofuran (13 nL), while
mai nt ai ni ng 5t he2d48PePat BF a1BENGWCRENEEMBRYRANY CdBGAOYs MiAtSeSiZtour s at

m nus sixty deg&éﬁ?eé@lSiM?tFEhEhE§?§B%9§E§§s“@§ &gﬁﬂghg@vﬁhkp-%abgrated

ammoni um chl ori de” aqueous sol ution , warnmed to anbi ent tenperature
and concentr at edegreeactelsihe, r ebel reagtiesi dae wasngaeti wiched bet ween

ethyl acetate (150 nL nd water (1 n.), . 30 The or ic_layer, was washed
with water (50 %15?r%%?%eaT§6nﬁET ?gngééeo§82uﬁé5§o4?%pi 4r889 and WO
001 46221 -463 3Jekcdakkdd2008nhPETh/1SABLD306] Cconecabmdtedd Bx¢agdest 0 give
the nmethyl ene sul fonam de as a yellow oil (6.32 g, 98.6% . 1H NVR and nass

spectrum wePe COEE stapbedi vhthheaaespFred a0RPBAGHE cBlPEEde23: Preparati on
f OO-,0S\ ~ is t hvl.
; RS 7 Chlir i aLiog o e

sul fonam de frompart I"met orfam de (14 nl)
was added bi s- (Qvér oNestthy| fetllteredl. 3&dgcoBRc@mtktamabil) A& aun-6 (250

ng), followed by. potassium carbonate .24, .16.2 mol ). -After .t he
het erogeous ni%%ﬂg% VA% s???ﬁggeﬁ? EPifﬁnagbégegschskﬁééPSrOé hours, nore
pot assi um car bopas®s (§, 7bog%) 5. 4 mmol) was added to the reaction. After

another 17 hours, 15 the reaction was charged with nore gotassiun1carbonate
(0.75 g, 512 mEASE FhePFRBRIRBHCRaSEcBRAERNKEr ArdahrRYYREGOY ! rér (36 -hour s,

and the resulting oi | wag- parikil0p8hebRyMPERBLRY) -2CBt ke 6iAG1 L) and
water (150 nlL). The aqueous |ayer was
sulfonyll-4-piperidinecarboxylate
To a solution of the methylene sulfonamide from
part E (1.14 g, 3 mmol) in dimethylformamide (6 mL)
20 was added potassium carbonate (1.24 g, 9 mmol), bis-
(2-chloroethyl)benzyl amine (0.7 g, 3 mmol and 18-
Crown-6 (500 mg). The slurry was stirred at sixty
degrees Celsius. After sixteen hours the reaction
was concentrated in vacuo. The residue was taken up
25 in ethyl acetate, washed with water three times,
saturated sodium chloride solution, dried over Na;SQq,
filtered, and concentrated in vacuo. Chromatography
(on silica, ethyl acetate/hexanes) provided the
piperidine sulfonamide as a white solid (950 mg,
30 59%) .
Part G: Preparation of methyl 1-(5-ethyl-2-
pyrimidinyl)-4-[[4-[4-(trifluoromethyl) -
phenoxy] -1-piperidinyl] sulfonyl]-4-



20 extracted twice with ethyl acetate (2 x 50 nL), then thejEombpiigd
organic | ayers were washed with water (50 nmL) ( brine (25 nL) ( dried over

Na2S04, fil &b and concentrated in vacuo to give the pyr%ﬁ@go%g gster
21 06
as a vvhlte‘&é(g (2.84 g) 97% . 1H NWR and 25 nass spectrum were

consi st ent W|th the desired conmpound. Par42@4: Preparation of O O'O HO S~N
".O0CF3 WD 00l146221 -464 3 0 J U ~ 2003 PCT/U S00/03061 In dry

equi pnent under nitrogen, the pyran nethyl ester frompart 23 (2.55 g, 4.69
mmol ) was suspended in MMWO mL) and potassium

trimethylsilanolate (1.81 14.1 mmol ) was 5 added at_anbi ent terrperature
After 28 hours, the r@act iSOMERs Athaised imam didiee SHotfang ‘Wfﬁle from

trimethylsilano Sl ft, S, i on was
agai n charged \/\/i&){%%%nn@?e%p%t §€S| um t r"%mr%?h ]1%lr "fe]t%%%rl (%413“ mol ). 10
After 3 hours, hkieekieaniroari ud s QomreNt| rzatzeey i Bavacuemoland thesresul ti ng

resi due was $art|t| oned between ethyl acetate (50 nL) and water (50 niL).
The agueous ? ay&YSh&S &as LS Wiidd Witr ety 1 Eoac Sttt T &S 25 WE? t hen

the combi ned Orgx%'x% e@yesrtsce]agn fﬁ?ﬁ%ﬂ"&&& 118 (30 %)ca%%ﬁd over

Na2S04, filtere centrat vac to give the carboxylic
acid as a tan sdlli.@ @lofl 1, w&A%ht 1d—|d:IVIaczmdramestfamﬂmun$Q\kmat®nsl st ent

with the deS|red S0 Par t Pr epar a 0 OONS. N
, 0OwHDI o CF¥ %dng iﬁ%déﬁn aI[O geefn1 er‘f{efg‘)?ﬁbg?(f/twcfh‘é?d from
part 24 (1.44 gmlzqu%smTwo)ol\e@s ohﬁ&@:\é@ﬂ dlﬁ'cd.fg)h didEidy | dwdemnm de (14 nl)

and treated with 1 25 (3-di nethyl am no-propyl)-3-ethyl carbodiim de

hydr ochl ori e (@itgogerns. RhdhsIoncaRIHadesk e ﬁﬁﬁqq azihe HRF Hdee (0. 55 g,
ol o), O A8 e B Ao o el 0,90, 8, 4.1 T
anbi ent t enper atumefrhiylid cneeotiiden (20 mL) and potassium carbonate
(3.45 g, 325mmol) and 2-chloro-S5-ethylpyrimidine
(1.82 mL, 15 mmol) were added. The reaction was
15 stirred at eighty degrees Celsius for four hour and
then concentrated in vacuo. The residue was taken up
in ethyl acetate and filtered through Celite. The
filtrate, washed with water two times, saturated
sodium chloride solution, dried over Na,SO,, filtered,
20 and concentrated in vacuo. The product was
recrystallized (methanol) to give the N-pyrimidinyl
piperidine sulfonamide as a white solid (3.33 g,
60%) .
Part H: Preparation of 1-(5-ethyl-2-pyrimidinyl)-4-
25 [([4-[4-(crifluoromethyl)phenoxy]-1-
piperidinyl]lsulfonyl] -4-piperidinecarboxylic
acid
In dry equipment under nitrogen, the N-
pyrimidinyl piperidine sulfonamide from part G (3.3
30 g, 5.94 mmol) was dissolved in dry tetrahydrofuran
(12 mL) and potassium trimethylsilonate (2.54 g, 17.8
mmol) was added at forty five degrees Celsius. After

two hours water (100 mL) was added and at S degrees



wo oorabzz ~ -465 3 0 J U | 2003 PCT/US00/ 03061 was concent¥@tjgd 00 vacuo,
and the resulting residue was partitioned between ethyl acetate (50 nL) and
wat er (50 whlosddte aqueous |ayer was extracted with ethyl geaigdoBoesn® ).
and the conbined organic 5 | ayers were washed with 5% KHS04 aqueous
solution (30 nL) , brine (30 nL) , driedtoVer Na2S04, filtered, and
concentrated in vacuo. The resulting yellow oil was purified on silica gel
(1:1, hexanes:ethyl acetate) to give the THP hydroxamate as a yell ow oil
(0.96 g, 10 56%elsusNVRNIHCImes Subled wmtwér pHednsi Sthents lwintdy twees desi red

conmpound. Part . Pre ion qf OO~~8 HON S.N , O Q O CF3
The THP hydroxfr%g]ttee Cgrhl Tt ECAY hels§§igsrrf°r'ﬁlsl)ﬁe\ﬁa§"lcﬁk§sol ved in
acetonitrile (Hidnesnghd handd et edicdid €8 39¥e0Usel QUrMIIGAUS
hydrochloric acid solution (10 nL, 12 mmol). After 25 hours at anbient

t enper at ur e, ti@@l&te&%rﬁtwhlltee aﬁﬂile‘ixc(éssllhﬁdr 8ékloric acid were r enoved

wWth a stre 10 )T It ens filtered
under nitro shedg%%%a ect O?F(Sjli'ri e-g }MP% gcggﬁ‘p.anqé% ve hg\ltl tle
cormpound as a Whl te soI[pte(&é}Q,rcﬁ:o-&EPA)pyraHRNSyurbbx%|-w| [a[t4ed[4for
CZqH35N30~S: 545. 1569, observed 545. 15B6. 25 Exanpl e 32: Preparation of

t et r ahydr o- N- hydr oxy- 4[TQF3(f41‘iRaﬁﬂ“}ﬂtﬁ’rYéﬁ)Hh)eankfﬂ pér é’i'lpr?ﬁl]dsﬁﬂﬁldnyl] 2H pyr an
- 4- car boxam de, nonohyd ] OHO N S~ NH~

~NHCl 30.;";~.,~03 P 755 56 utlon of
tert-butyl - pi per azi ren (EYOCEgHipEees unmlr) nunrpgbuen@h(eS@:an_t)omablcadded

Femper at urt9 1 of 8 A= T oria 2. WopehyiBLar LA P4 T mrol )
2, 2~bi s(di phenﬂr@hmmmwlﬁbrhahid@aahtshm)(BhBlAEhe( Q‘e‘ﬂnb&r&ngﬁ 671 mol )
an 1 s{dbengyl dencacel ono) g pal 94T (0} (0.20%,91,% 224 /Pl ver e
added to E} g

order: N-hydroxybenzotriazole hydrate (0.9 g, 6.64

mmol), N-methylmorpholine (1.8 mL, 16.6 mmol), O-

15 (tetrahydro-2H-pyran-2-yl)hydroxylamine (1.9 g, 16.6
mmol), and 1-(3-dimethylaminopropyl)-3-

ethylcarbodiimide hydrochloride (1.49 g, 7.75 mmol).

The reaction was stirred at forty five degrees

Celsius. After three hours, the reaction was

20 concentrated in vacuo. The residue was taken up in
ethyl acetate, washed with water, saturated NaHCOs;,
saturated sodium chloride solution, dried over Na;SO,,
filtered, and concentrated in vacuo. The product was
recrystallized (methanol) to give the THP hydroxamate

25 as a white solid (3.34 g, 96%).

Part J: Preparation of 1-(5-ethyl-2-pyrimidinyl) -
hydroxy-4-[[4-{4- (trifluoromethyl)phenoxy]-1-
piperidinyl] sulfonyl]-4-

iperidi xamide, m ochloride

30 To a solution of the THP hydroxamate from part I
(3.3 g, 5.15 mmol) in 1,4-dioxane (3 mL) was added 4
N HCl dioxane solution (13 mL, 51.5 mmol) and

methanol (1.3 mL). After thirty minutes at ambient
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10 the reaction nixture. The resulting mixture was heated to eighty degrees ’
Cel sius for 22 hours. After cooling t,o anbient tenperature the reaction

m xture %Johk sfred through a pad of Celite, washing w thpcgiusabmshsef ur an
and nethanol. The filtrate was 15 concentrated in vacuo to give the aryl
Boc- pi perazine as an orange oily solid {42%9 g, >100%. Part B: The aryl
Boc- pi perazine of part A (9.60 g, - 22.37 nmmol) was treated with a sol ution
of 4N HCl1 in dioxane (56 nL). The resulting m xture was 20 stirred at

anbi ent tenper gemperbonrd bher gebbenohheaceaiurend Vag camentiLated in
vacuo. Diethyl ether (50 nm) was added and the precipitate was collected by
filtration to BFPECRRETALG pTBEr 82HAEYaYas tfd»rlrt&ﬂeidg yelem g, 100 % . 25
Part C. To a sqlut] of ryl .pi i f I 4. 00 g, 0 mmol)
n i chl or oot RAREC08D” nts 2l R, BEEEEIIT AL LA ROl vagnls ™ wo
00146221 -467 8o0giva th200iPTE/ USHROABA6 ks rd etthiyeardaleid S{28591g, 39. 30
mol ) foll owed by nethanesul fonyl chloride (1,22 ni, 15.72 mmol ). Once the
addi tion was c8Rpl et BRVAe (E8S) i nY*o8t h waslrehsbed ARd CaciyEaisiSng

m xture was stigggedoOr furahodEg. 153 reaction mxture was then
concentrated in vacuo and the residue was partitioned between H20 and et hyl
acetate. An enmulsion fornmed and the solids were collected by filtration.
The solids werg_triturgted_ with ethyl acetate to give,th 10

sul f onami de asﬁ§afngkes Pi:dpf§¥)3§aé,l%§l8° .teﬁéﬁhylﬁgf%gv"ahﬁ%gg%gg%én of the
met hyl sul fonam de of part [C4¢3435tgi flQotdnEmioxy)pHeaidgapydr of uran (50
m.), cooled to m nus seventyei ght degrees Cel sius, was added |ithium 15

bi s(trimethylsilyl)am de (RPAPHIAERYE] UGNt ARFEM %2, 00 mol )
at such a rate that the te@ibﬁ_%%;ﬁﬁ_dg] the reaction m xture never exceeded
m nus seventy degrees Cel sius. ce e addition was conplete, the cooling
bath was renoved. After 30 20 m nutes, the cooling bath was replaced and a
solution of dinethyl carbonate (1.Q9 nmi, 12.95 nmol) in tetrahydrofuran

(5.0 nL) was added. After 30 mnu additional_lithium
bis(trinmethylsilyl)am de (5.40 mL Of{Miln tydrofuran, 5.40 nmmol ) was
added 25 fol | oned by additiopatNdifegh¥h car bonate 6273 L, 3.24 mmol).
After stirring at mnus seventy-elght'odegrees Celsius for 1 hour the

reacti on was quenched by the addiiion saturated NHACl and concentrated in
vacuo. The residue was diluted with HzO and extracted 30 with et hyl
acetate. T C Lned L.c.Layer e i O/_Kll;l?Q atur at ed
NaCl and dir}?edggegrgNagggggk%ﬁﬁgﬁlafa\rﬁg&h%ﬁ-&%%ﬁﬁe hy éo}vc\g goi a62i t
-468 3 a ~ a ~ ~00~ PCpipERasa3eGarboxylate

In dry equipment under nitrogen, 4-

hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in
tetrahydrofuran (200 mL) and triethylamine (29 mL,

20 0.21 mol). A solution of di-t-butyldicarbonate
(43.65 g, 0.2 mol) was added at such a rate that the
temperature remained below thirty degrees Celsius.
After stirring at ambient temperature for four hours,
the reaction was concentrated in vacuo. The residue

25 was taken up in ethyl acetate, washed with water, 5%
KHSO,, saturated NaHCO,;, saturated sodium chloride
solution, dried over Na,S0O,, filtered, and
concentrated in vacuo to give the BOC piperidine as a
white solid (37.7 g, 94%).

30 Part B: Preparation of 4-(methylsulfonyl)hydroxy-1-



acet at e/ hexanes) provided the sul fonanm de ester as a tadlsdiliZl(1.20 g,
30% . Part E: To a solution of the sulfonam de ester of part D (1.20 g,
3.26 nmmol )_ i 5 dinmethyl formam de (10 nL) was added Kz , 9.78
mol ) and WP@P’%#Z%OH hyl ether (0.430 nL, 3.42 mmol) and th?‘f‘%’@%ﬂ“ﬁ’???g

m xture was heated to forty degrees Cel siyg. After 21 hours additional
KZC03 (0.4S0 g, 3.26 nmol) and di bronoet hyl ether (0.102 10 nL, 0.815 mmol)
were added and the resulting m xture was heated to forty degrees Cel sius
for 4 hours. After cooling to, anbient tenperature fh eacti o s, diluted
with H20 and extract ed R léj["lmcafgjecf’%}'telel.c 'Iari:em{fon%i ﬁ'e 'B?ﬁ%%?%g\ﬁé ers were
washed with 15 saturat ehdaCl and dried over Na2S04. Chromat ography (on
silica, ethyl acetae/hexanes) provided the ester as_a pale yellow solid
(1.23 g, 86% . Part TR arewalan iadn tdfe B aximeridiparef Paut28 g, 2. 80
mmol ) in tetrahydrafuran (10 nbL s. .20, .added. po ] [ hyl si | anol at e
(0.718 g, 5. GOWM;B)%’TE%} 'Sae‘*sd‘l"i‘i%’rﬂx‘%lﬁ‘ﬁgl i Aisne Thad ' LWL C

t enper at ur €50V efelticd lile fradeatcalfs RALr SYarbiddiern di étheTamihd HZ B and

acidified (pH7.0) with 1 N HC1. The precipitate was col |l ected_by
filtration. Th&l2s23o132ddsMedle Eidaipfedy mefdw@mi 1l fenvhdchheride

concentrated i nvacguQ,t 0 LH v cid fwhkie: sol | 0.910 g, 76%.
JeBRR i WL o el EsR g (0,010 0, 70

Part G To a suspension o ‘of part nol ) in
N, N- di net hyl f orovenple o thearido3linsaaddedd -tamroxybenkbterazol e (0. 347 g,

2.57 mol ), N nethyl.norpholine (0.701 6.42 ., mol t et r ahydr opur anyl)
hydr oxyl am ne (r%.l%ﬂ‘n& p’%ﬁf"ﬁ’rré’lc)l‘lrai?‘nd:r[%1 f—ea[gt(]ﬂ?l?re'{l%ﬁ% 1 n‘ﬁ?%ropyl ] -3 3
0J Ul 2008 WoebheazitedttSh REUUIS00Hhi)6de £idiye caidboghkahdep in

hydrochl oride (0.574 g, 3.00 mml ). The resulting m xture was stirred at

anbi ent t enper & PGB ShHowasherheti tthevataicthn FiResir eSHRYTAFeat ed
with H0 and exyachedpyd AGEIAL &1 R IR, oM 1R 0 gaRicglayers
wer e washed vvithdI%IBO, césﬁ(!l!t urlrladtpeté?dl\%an,' sat urated NaC%2 and éri ed ovér
NazS04. Chronarogr spmceiragidd ga) widyd doetmte/ hdx anles )mespiédedas he
protected hydroxamate as .a clear oil, (L. 11 g, 9% . 10 Part H The

pr ot ect ed hydr(?)?aggtfgwg}ltﬁarsto%d( 1.8170‘ %4 92'.%)19?99;%/?) was treated with a

sol ution ofis4NPACE i diveaiieadisr o 119 - pand( vEt flanetotér B&tynt, 21. 00 Mol )
and the resulting m xture was stirred at_ amnbient tenferature for 2 hours.

Diethyl ether (20 15 mBPSRRVAdde® RRF IHOGFHHFIPIat® et cot | beted by

filtration to provide %%Ws an offwhite solid (0.972 g,
979% . M5 M+ cal cul ate or q . 440) found 440. 20 Exanpl e 33:
Preparation of In dry equipment under nitrogen, 4-

oL e ISR Al PRLATL ) ST gl an & oagbora
(1.55 g, 6200 mnmsplivediciat ahey (Binedl)y Wascreatdixte KZO23 ©B) 26ng, ag7. 00
T 508 oS BB L Sl onam de coter oL PEBToT
for 15 hours t kN 4f indndcSlr &5k tdHOUMR B PRM Mpersion) was added and
the ice bath was removed. After one hour at ambient
temperature, the mesylate from part B (15.9 g, S7
25 mmol) was added and the reaction stirred at eighty
degrees Celsius. After stirring at ambient
temperature for four hours, the reaction was
concentrated in vacuo. The residue was taken up in
diethyl ether, washed with water, saturated sodium
30 chloride soclution, dried over Na,S0O,;, filtered, and
concentrated in vacuo to provide the substituted BOC-
piperidine as a beige solid (20.6 g, 100%).

Part D: Preparation of 4-(4-(trifluocromethoxy) -



O ~1 |~ 2003 WO 00146211 -470 PCT/ USO0/ 03061 Celite and the filtrate was
concentrated in vacuo. The residue was dissolved in N, N @ fg43f or mam de
(30 nmL) angotgoréked With KZCO3 (9.26 g, 67.00 mmol ), 18- cr oper/oséoadosiny)
and bi s(2-bronoet hyl)ether (1.55 5 g, 6._%9 mol ) and the resulting m xture
was heated at sixty degrees Celsius for Rours. The reaction mxture was
concentrated in vacuo and the residue was partitioned between HZO and
chloroform The aqueous |ayer was further extracted with chloroform The 10
conbi ned organi ¢ | ayer hasnoxwlasineridine H-0 and dried over NazS04.

Chr omat ogr aphy (on sgiliga.,. ethy etate w.th 5% nifri e}éh nes)
provi ded the cycli ZZACT efgltq%reeé]s Ciae%g eegycgelllso]\/\‘fso'i I£ ?ﬁ%@' gl,rli!'éﬁ’ }Fgég?t B: To
a solution of thescyal)i zed esiarl wladdedald tvhd sukbgcdedd ool in

tetrahydrofuran (15 nL) was added potassiumtrinethylsilanolate (1.40 g,
10. 92 nmol ). TRAPedd@itiend A RAE asi X1i& rbd Tt "l lerdnd ePpe¥FEeEre for

24 hours a t tefr ur 0V, i % the 20
reaction mné;t u?gg Eﬁqglert singlt};ebcyv%cs' d@%ﬁ%eéﬁ?;orﬁ%éymﬁrﬁ%\% V\n%%ecgi g{]hyl

et her, then acivdicduced (Qhd Td¥idmd hwaldN dHGElscntkedExin acd eeh W T H0 enhy |

acetate. The conbi ned organic |ayers were washed with satuyrated NaCl and
dried over Na280& w@?ll?@é‘ﬂttf"’zﬁi &5 WU EDY DraffA i t het 4t ¥TYECUR

of f-white solidc(Ltd@®r8wal®%Boold@ o Gived fep@ldd i@ S{ud hendctdeof part B
(1.00 g, 2.82 mml)_in N, N-dinethylformam de (6.0 nlL) was added

1- hydr oxybenzoPHi &85V e 457 g, e\Er3gvidt rhrdY )soN-yretydreepdol i ne (0. 924

m., 8.46 1) ra r dro 1 469 4. ) and
1-3-[(di me%yl gr?%i‘oqprno%%ﬁ %ﬁﬁl&cgadr E%%’h %Véﬁ;%r%c t-[('g?i g%h? og‘g%gmg) 3.9S
mol ) . W O 0644622 wAE2 d¥ikd) dirdr NINB0PCTE UBS0OrO3064ndO. N\ ; S~-N~'~ O
HNHHC i CF3 ~~CH3 Part. A: To a solution of 4-am ng-1benzyl pi peridi ne
(10.0 g, 45.82CARGENSTR S Pdhy @ U F(rﬂYGdrﬁ_)tqﬁasg@bﬂ%{f”ﬂ%/@‘gert-butyl 5

di carbonate (38i@edidkidie 46 MMHidd at@yld @ amasf , of
N, N- di met hyl am nopyridine. The resulting mxture was heated at reflux for 5
hours. After c@&eKitn§ :t ramsxattiqremferiat (mesHesuldrnybh-4i ki ure was

concentratgd in vacuo. ( A anes to provide
the carbamate as a whité cr

The substituted piperidine from part D (11.5 g,

44.1 mmol) was dissolved in dichloromethane (125 mL)
with triethylamine (12.3 mL, 88.1 mmol) and at zero

20 degrees Celsius a solution of methane sulfonyl
chloride (5.1 mL, 66.1 mmol) in dichloromethane (20
mL) was added. After one hour at ambient
temperature, the solvent was stripped in vacuo. The
residue was taken up in ethyl acetate, washed with

25 water two times, saturated sodium chloride solution,
dried over Na,;S80,, filtered, and concentrated in
vacuo. The residue was recrystallized (ethyl
acetate/hexanes) to give the sulfonamide as an off-
white solid (10.77 g, 72%).

30 Part F: Preparation of methyl [([4-([4-

(trifluoromethoxy)phenoxy] -1-piperidinyl] -

n -4 -pi idi X



Part B: To a solution of the carbanmate of part A (10.0 g, 34.43 nnDI) in
nmet hanol (200 nL) was added ammonium formate (6.S1 g, 103.29 nd 4%
Pd/ C. 15 Ta®od/ss3ad ti ng m xture was heated at reflux for 1. 5@@%’@9
cooling to anbient tenperature the reaction mxture was filtered through a
pad of Celite, washing with nethanol. TH#é¥iltrate was concentrated in
vacuo to provide the piperidine as an 20 off-white solid (6.90 g, 100%.
Part C. To a solution of the piperidine of part B (6.90 g, 34.43 muol) in
di chl or onet hane (10Qnridry @q@u@mehm nederdegt eegefiel shassubdsnadded
triethylam ne %5 28 nm, 37. @) f ol Iomed by 25 nethagesulfonyl chl ori de
(2.79 m., 36.1 rHWDPFrtCﬁcélPh€7 di oA WASL &oWﬁFe?éSFﬁ VEGorPngWat h was

removed and_t heckesuhHrlg Haxt Uisd Was, SEhiiedaf 05 hPnus3s@ventyl 2003 WO
00/ 46221 -473 PCT/US 0/ 03061 hours. After concenfration in vacuo t he

resi due was pafﬁWEidngdebetﬁEdmluzo and ethyM acttatien Plielcombiiumed organic
| ayers were_ wa wi.t h Na ed over ZS04. The resulting
sol i ds wer§55 ﬂé h 3H§§apég%|338 L sifFoRdAfHe as an of f-white
solid (9.12 g, mQQ%ka1%§hb @heTQe%m%Qhﬁhk@nb@io%'ﬁhhugl81xty five
bis(trinmethylsilyl)amde (50.0 nL, 1.0Min tetrahydrofuran) 50.00 rnnol),

cooled to nlnuéeggegévenAfyﬁé’gﬁnr&ygméégtéﬁléFu@lnuésSGHG@GYaf§U§penS|on
of | the sul fonagide gl paRL G 4490, 1613 THEL) i nchebcabudigburan (40

m.). Once the FCion Was coﬁpl € cool
repl aced after (Q.85holu,s31T@ hh@lnesnlﬂrngtatxabyérmﬁsraﬁ doickiLy added

nmet hyl chIo of or mat m_, .17 S,. _the reaction
Xt r e v quAREEGES TRAREAdA i EncBF E4TRP AR EHRAETSHn TP Han { he
tetra~ydrof urapiwey ceaeeskrat adter YAEWOy dbguteachtopinst ure was dil uted
with H20 and extracted 20 with ethyl acetate. The conbined organic |ayers

wer e washed wi BvVeatyriize N&@re§ﬁdcélﬁéésovéheNEZSGHlOGDHééntratlon in

vacuo_provi dedg};@ﬁcﬁ% f%@ ‘i%t?&"a‘%Eda%mﬁgggg%zgﬁ%{ﬁéa%ls.@l(n'a.1%% 9. 97%.

Part B: The sul'f onam de és art mrol’) was treated

with a solutioniet 4LN HEH kextdiacxadewidB ethylAbtetaseirriThg at ambi ent

tenperature for 1 hour, the reaction nlxts g was. concentrateed in_vacuo. The
o}

resul ting ol | B8 REFENSEREG it HEREXYREEE oW bFBvFAEHT EREDaRMRE A4S ™h tan 30

solid (4.19 g, cR8%}ridePabllukiohy @agakHte@nsofiitinecanrbpedef part E (1.50 g,
5.50 mmol ) in dichloromethane (10 nli), cooled to zero degrees Cel si us, was
added 3 0 J EPLUSAER WBTAGA4EYET Nays0:, filtered, and

concentrated in vacuo to give the methylene
sulfonamide as an yellow oil (12.69 g, 100%).
20 Part G: Preparation of tetrahydro-4-([4-(4-
(trifluoromethoxy) phenoxy] -1-piperidinyl] -
-2H- i -4-
To a solution of the methylene sulfonamide from
part F (6.0 g, 15 mmol) in dimethylformamide (30 mL)
25 were added potassium carbonate (6.2 g, 45 mmol), bis-
(2-bromoethyl)sulfide (3.72 g, 15 mmol;
J.Chem.Soc.,1948;37) and 18-Crown-6 (500mg). The
slurry was stirred at forty degrees Celsius. After
twenty hours the reaction was concentrated in vacuo.
30 The residue was taken up in ethyl acetate, washed
with water three times, saturated sodium chloride
solution, dried over Na,S0,, filtered, and

concentrated in vacuo to give impure



PCT/ US00/ 03061 . triethylamine (1.61 mL, 11.55 mmol) fol | owed 3dyJul 2003
4(trifluoronet hyl)benzoyl chloride (0.858 nm., 5.78 mml). Once the addition
was conpl ewe owé2icool i ng bath was renoved and after stirri ETASEOBIGENt 5
tenperature for 3.5 hours the reaction njxture was concentrated in vacuo.
The solids were washed with HZO and di et “ether to provide the amide as a
tan solid (1.79 g, 80%. Part G To a solution of the amde of part F 10.
(1.52 g, 3.72 mmol) in N, Ndinethylformam de (10.0 nlL) was added KzZC03
(Z.54 g, 11.16tetwhhydrecbioprren( 6ubStdrused FHulorinistoet hyé§banzyl

am ne (0.864 ¢,..3.72 l, . The.resul ting m xture was ated to sixty
ogrees ol i U558 22 Hogre, SARLRREDS PR SR R o003 (0. 514 o,
3.72 mol ) andcbicgbRoAloracbBy-hbeszysramiuted G EnHO3 (4wl §, wer e
added. The resulting m xture was heated to sixty degrees Cslsius for 14.5
hours at whi ch%t-SRemagdit WesaliRBE3yeC0 i1 fry, Rtma 9fwearadd@d. The 20

e addit Snaltiiztnd PGRasyibh ErimRAaTbaRe . O & 20hE T benayl
am ne (0.216 gmmdl93waBDhdBedpated ilfy yDaleardasseIniver e Afided. fohe

resulting mxture was heated to sixty degrees 25 Cel sius, for 24 hours.
After cooling POUESLIFERETt dABEr B r ¥ash&ddesk anth W& tSR B WhS diluted with

Hz0 and extraciedwht B aeBLonaf Q0 cThe [¢mined; o gl G d1ayer SpWeRe washed
with saturated NaC and dried over Na2S04. Chromatography (on silica, ethyl

acetate with 3@asernendarstrhcrades) tholdtdwdd anetate wrat¥eomowet h di et hyl

0 SoL Qo3 bo dBPEES sl s TR AR R T P AT v B o he
cyclized ester Hofl parilGCpf=Q.. 99@ @lukry Gasmattcdactederiwnoethyl0 nl)

was added ammonium formate (0.317 g, 5.02 mmol) and 10s Pd/C (0.320 g). The
resul ting mxt GFECREE ROS: & eaéoﬁ'bgé’ﬂ%ﬁ"f’:&racf% YRRRed WtRrv2bBKing to

anbi ent tenper atyeg, o\B¢ K86 ONr MM ed L, Wasaf Lbheead-hBegugh, a pad of
Celite , washing with nmethanol. The filtrate was concentrated in vacuo to

provi de t he aniveguas aTleayesdbug WEs76@ayysg59hliz@dPart |: To a solution
of the am of, part H 0. 760 @, .1.59 L) in N-dj net hyl forpani de (5.0
1) vas adhed KEBREOE/H55eReY 56 B Rk TRt ST T Bt hor
(0.225 n, 2.39%himel rolTde (Resal Gi,nGIw)xXt ure was stirred at anbi ent
tenperature 15 over the weekend then additional Kz 0.055.g, 0.39B mmol)
and 2- br onoet hﬁarﬁef‘hyﬁ’r&PﬁéPtc‘L@."o& ﬁﬁtﬁwggf%g?%é%r%‘a&%g?% Cer
stirring at anbi ent tepReaatyrelf)exydd hours the(fLaetudfomtkhyke)was
diluted with H20 and extracted with ethyl acetate. 20 The conbi ned organic

| ayers were washed wi t Pheaosyatdd oNEE g ydrli sl boryl NaZ804.
Chr omat ogr Bhy (on sili.ga, | ;268! 1.t 5% net hanol / hexanes) provi ded

the al kyl ated am ne as T . , 65% . 25 Part J: To a
sol ution of the al kynatley aqguipmentpartddr (L Hddgen, 104 ocavbdxydic

tetrahydrofuran (5 Q nL) was added potassiumtripethylsilanolate (0.388 g,
3.02 mol ). Thé“#‘é‘s%lrﬂ"ﬁé)%tx&r@ ‘\ﬁgsg'stfis'r%fj‘ledm&?fgrfﬁ Bntite ¥F§t &Pe for 18
hours then the 39 teheahydteftiaailaas(remvehny thewagaNiinger the

reaction m xture. The reaction mxture was diluted with H20 and neutralized
(pH7) with 1NY9eEentiFe wegsuPddes FRuddins §kHet1en hixEheefRALOWdRGent r at ed

25 order: N-hydroxybenzotriazole hydrate (0.9 g, 6.65
mmel) , N-methylmorpholine (1.83 mL, 16.6 mmol), O-
(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.95 g, 16.6
mmol), and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (1.49 g, 7.72 mmol).

30 After two hour at thirty five degrees Celsius, the
reaction was concentrated in vacuo. The residue was
taken up in ethyl acetate, washed with water,

saturated NaHCQO;, saturated sodium chloride solution,



WO 001 46221 -476 3 0 JUL 2003 PCT/ US00/ 03061 in vacuo to pr O\rgl 0dgy thg crude
acid as a pink solid ( 0. 610 g, >100 %) . Part K To a solution of the
crude aci ev@éoqezart J (0.610 g, - 1.01 nmol) in N Ndinethyetemwsesae 5 (5.0
m.) was added 1-hydroxybenzotriazole (0.164 g, 1.21 nmol),

N- et hyl nor phol i ne (0.331 ni, 3.03 mml'7=330(tetrahydropuranyl)

hydr oxyl am ne (0.177 g, 1.52 mmol) and

1- 3-[ (di met hyl am no) propyl ] - 3et hyl carbodi i m de hydrochl oride (0.271 g,
1.41mol). 10 dfied stdx Ngoal apbtenédt eapér abteenterat@dd Jmours,

addi tional N, N-di rrethylforrram de (5.0 nL) was added. After stirring at

anbi ent temmw%&?#% VIR RRCT UL fglmﬂﬁ%sa{rﬁﬁ?%hctlon m Xt ure was
heated to fort rei24 eggti;on mxture
was then dil ut%dg&él%% C?%\}e%%éecg E/\nget hﬂg’%J @fd%—%%?é?g% %%e conbi ned
organi c | ayer swhicte ﬁ/mdnedz vast by seadfat ed NaHCI)S saturated NaCl and. dried

over NaZS04. The resultl ng soljds re vvash%éj di. et hél etg to gi ve
the protected ZRF ROy P f'i‘eWFﬁ“E RN YT (487 % part L:
To a solution of the P{ Ot Bt G5k ek lee,%xppri ggrggqngl Q. 483 mmol )

i n di oxane (3 0 m) and nmet hanol (1.0 'nL) was adde sol ut| on of 4N HC1 in

di oxane (1.2 nl). Aftesuliony : a-m niopyihient - canbe 5 hours

the solvent was re ved oW n the 7 T
resulting solids vven}r)e sb%lug: Wt h d:\%? %dn?}?g %gg ?‘ké"\ %Iret I(g'grrpound
as a pink soli¢o (99 193 19,7700l WE vHt, cadix:mbl:arﬁeed Ios 80 ) CxAlH3aQaN4S1 F3:

537, found 537. _Ex e 35: Preparation_ of N hydrox henyl - 4-[ [ 4] 4-
(trifluordfet hwﬁﬁpwbrﬂm SO TUR4RR 0b) 4828 A75 B Bl?JEE%ooos[[ [

PCT/ US00/ 030G e i 51 de GW14] %L)f onydge 4pi Eﬁif%ﬂﬁfﬁu@@éa@td%mblent
nonohydr ochl oride O O O N
temperature the reactlon was diluted with ethyl
acetate and washed with water, dried over Na,SO,,
filtered, and concentrated in vacuo. The product was
15 slurried in diethyl ether, filtered under nitrogen
and dried to give the title compound as a white
solid (0.65 g, 77%). HRMS (ES+) M+ H * calculated

for C19H23N20552F3 H 485.1028, found 485.1034.
20 Example 24: Preparation of tetrahydro-N-hydroxy-4-
[[4-[4-(trifluoromethoxy)phenoxy] -1-

piperidinyll]lsulfonyl] -2H-thiopyran-4-

arbox i -djoxide

0\\ //O
0
Ot /IS\: O/
o OO0

Part A: Preparation of 1,1l1-dimethylethyl 4-hydroxy-1-

25

i idi arpo
In dry equipment under nitrogen, 4-

30 hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in



5 Part A: To a solution of comercially avail able 4- hyoﬂ%w\pizq%ri dine (46.3
g, 458 mmol) in tetrahydrofuran (300 nL) was slowy added triethylam ne
(67.0 i, wé&basazwl ) foll owed by a solution of di-tert-butybPCBUSNVI306IALt € )
(100 g, 458 10 mol) in tetrahydrofuran_g1 99 m.). After stirring at anbient
tenperature for 17 hours the reaction m xture was concentrated in vacuo.
The residue was dissolved in ethyl ,acetate (500 nL) and washed wth 5s
KHS04, saturated NaHCO3, saturated NaCl and dried over 15 NazS09.

Crystal | i zat i o e YSEedvga Hr RAY S RN drpaatel aing 4% -White solid

87.8 g, 95~). -Pant Rqy,T i the .c: - A (5.00 g,
( g ) - oPan n%l).oéx%alt{éed.%gf cﬁetcg:fe S de A ( 9

24.84 mol) in dichloronet hane preco I'n an | ce-bath, was added
triethylam ne 2@3(%58%,nm.,0.27 na? )y dddddveed doychret heaes ulHaomythehl ori de
(2.02 nmL, 26.0B nmol). Once the addition was conplete, the cooling bath was

removed. Aft er CEFPELATP X0 NGRS, PRIRY ridbick § BRSHSE RS a3t SDncent r at ed

in vacuo. The hes$i.due WaS ; tajtti‘_ﬁgﬁ tbéﬁ StdYioACeL Rt en@ds H20. The
aqueous Iay%r &/ase%rther lI[eh)%j!t’racte Smerﬁ]; et %i acet at e? The conbi ned
organi ¢ | ayer sther easashienh wiash caiarmt et dCn angcuo 3 (THe | fe20D3= WO

00/ 46221 -478 PCT/ USQ0/ 03061 dried over Na2S04. ncentration in vacuo
provi ded the n¥&y & <As Y 13 fel‘fml’]t \e/a%%'??'be'( W%ﬁ%ﬁg %ﬁ%%éti’%’rté/@ uTo a

sol ution of 4- i, ugaeaethexyhaeny, £2cQPadedlioddummehlokiide
N, N-di net hyl formam de 5 (25 nlL), cooled to zero degrees Cel sius, was added

sodi um hydri desEd d®ry, BURDIAVaN HrztSionf111e78dmBPAY. Once the addition
pas conplef@ 1 B8nanld:1e el \wascwr@a'g%ﬁdcﬁ@%ﬁ% GP1SELE Al e s 0a

hours. To resulting mxture was add e nes 10 part B (2.61
g, 9.36 mol ). whhe&er exdtlidon(3mi Xt \g.e ) t hen heated to forty degrees

Corper ai ure. of PERE PUagresR e Tharbatol u el Sht i Boo Se S8l 61 s, A ter
8 hours at eighty degr egpealESindcdi®oxylic acid, 1,1-dimethylethyl
ester
15 To a solution of the BOC piperidine of part A

(5.00 g, 24.84 mmol) in dichloromethane (50 mL) at

zero degrees Celsius, was added triethylamine (3.81

mL, 27.32 mmol) followed by methane sulfonyl chloride

(2.02 mL, 26.08 mmol). Once the addition was

20 complete the cooling bath was removed. After
stirring for two hours, the reaction mixture was
concentrated in vacuo. The residue was taken up in
ethyl acetate, washed with water two times, saturated
sodium chloride solution, dried over Na,S0,, filtered,

25 and concentrated in vacuo to provide the mesylate as
an off-white solid (7.34 g, >100%).

Part C: Preparation of 4-[4-(trifluoromethoxy) -
phenoxy] -1-piperidinecarboxylic acid, 1,1-
dimethylethyl ester

30 In dry equipment under nitrogen, 4-
trifluoromethoxyphenol (10.15 g, 57 mmol) was
dissolved in dry dimethylformamide (125 mL), and at

minus five degrees Celsius sodium hydride (2.74g,



15 reaction m xture was cooled in an ice-bath and addition %Umaﬂ M]? hydri de
(0.225 g, 60~ oil dispersion, 5.62 mol) was added. After 3 13 S

addi tional ywegeiease of part B (1.31 g, 4.68 nmol) was addedp ?p BQ@
resulting mxture was heated to eighty 20 degrees Cel sius. After ﬁours

at eighty degrees Celsius the reaction waé3%ool ed to anbient tenperature
and concentrated in vacuo. The residue . was partitioned between H20 and
di ethyl ether. The organic | ayer was washed with saturated NaC and 2S

dried over NazS@s.4AhinRyl cONCER red s asil i eaeue ildiy resd didlemsand eat ed
with a solution of 4 N HC1 in dioxane (30 nL After stirring at anbient
temperature for thenhdfss Pate W%?acﬁ‘ﬂﬁlverﬁ xt BriE A SO MHE 3t aMp FeRtic uo.

Wat er was added t‘%ﬂr& i Wi acetate. The
aqueous |ayer wa eteljr%ecrr%c}e a %I'ﬁné E I—Ef-?%)(; tp?%t EtS (I\]fe%\l;yﬁ an%i} extracted
wi th ethyl acet ainel)Tha<addatdamd gare odaaytdres warier vas ad egicgat ur at ed

30J Ul 2003 V\D 00|4622 PCT/ USO 03061 -479 NaCl and dried over NazZS04.
Concentrati of i G I &% Aol id (1.67 g,

68% . Part D E%nﬁ:e%@dﬁf@“f&f- f&@r%d’& OfeRardedethidrl va 9, 44. 1 mmol )

in dichloronmethane (12S nL), precooled in an ice-bath, was added
triethyl an ne (r@r&erm:rdmeq mzrDVa)C'rﬁ@l I d\‘h@d It%ﬁlaihﬁ)lw,ﬁs drek#n up in
met hanesul fonyl e 66,1 . | n dic ororre han 20 m.) .

d
Once the addi t| Ill(?tgrberﬁﬂ SfRshgd vt oI| G Batif 'Kfter 1

hour at anbi ent drgrardal Lﬂ’@luti:hﬁ'lj’&ﬁﬁjteid)l’b\mv(marzsov\lastDﬂ@ﬁéar ataﬁd in
vacuo. The residue was partitioned between HzO and ethyl acetate. The

organi c | ayeP WESTREHEREAY h B YU P RFQV LR g HRASHCWNeS0BOC 15

Recrystal i zatigpy rqr@lq{@ygs acetad e hessanes Zq;rcgvu;{iedlddﬂuq sul fonam de as an
off-white solid ( 0.77 g, 72~) . Pare E: To a sol ution of the sul fonam de

of part D (10. 7Pagt L. Qﬁﬁmqaﬁwmeftfr ahryldrofcurifd Yz iayy) cool ed to

m nus seventy-five degrﬁ%&%@%ﬁﬁé@jded lithium
bis(trinethylsilyl)amd rahydrof uran, 60.0 mmol), at such
a rate that the terrpesmatﬂnrfet@én td@grmtoajrsmgvem exaeEdeich diwsasexty five
degrees Cel sius., After stirri S, 25 SS enty-five decigrees Cel si us

for 30 m nutes) zi'zssolnﬁ'tld‘f?%fs "( |a Dt SEUSI5RT BHC8 ol ) in

t et r ahydr of ur an o132 vildi st SdpWwaradded iats %}JCfsﬁ 19 tdhat dherred
tenperature of the reaction never exceeded mnus sixty five degrees

Cel sius. After FPLtilngtig minwheus T afarthiore whegreer s wedfdr 30
m nutes the rea%i&{b A S TGN, &QY%J‘%;%FL%%‘H‘ Q{ WAl a f?o'\!kﬂﬁ and
et e

extracted with acet at e. e conbl ned organi c |ayers were washed with
sat ur at ed 3 OahdeJaszﬁﬁB SAED OO My 241 tRPCH AUIS00/0306r e 4A8TiNaChgaedudr i ed

over NazS04, o OS] AUl NeYBPLY SRVELIGSHI AL A 551 Shadeng VeI T oW

pH adjusted to eleven with 5 N sodium hydroxide
solution and extracted with ethyl acetate. The ethyl
acetate was dried over Na,S0,, filtered, and
concentrated in vacuo to provide the substituted

25 piperidine as a beige solid (11.9 g, 80%).
Part E: Preparation of 1-(methylsulfonyl)-4-{4-

riflu metho phenox
The substituted piperidine from part D (11.5 g,

44.1 mmol) was dissolved in dichloromethane (125 mL)

30 with triethylamine (12.3 mL, 88.1 mmol) and at zero
degrees Celsius a solution of methane sulfonyl
chloride (5.1 mL, 66.1 mmol) in dichloromethane (20

mL) was added. After one hour at ambient



Part F. To a suspension of dibronotriphenyl 5 phosphorane (50.0 g, 118.45
mmol ) in dichloronmethane (200 mL), cooled to zero degrees C&Uguquuwas
added N- plhemyd/steaait hanol anmine (1D.0 g, 55.18 nmol). Once tlperasdobiogn was
conplete, the cooling bath was renoved. After stirring at anbi ent
tenperature for 10 17.5 hours, the reactlén m xture was concentrated in
vacuo. The residue was then treated with warm et hyl acetate and the
resulting precipitate was renoved and the filtrate was concentrated in
vacuo. Chronategmaphytpuﬁ.sthecapl%@aanw3$dSChtppedeﬂhen@VHEE prIdE ded t he
di bronoam ne ag_a. l.i e S. 3 Part ol ution of
t he dlbronnantﬁﬁsb?ugaV?g %%Qe%ou%)£ ﬁﬂghn%??%ﬁﬁ a%“ﬁﬁfﬁ?ﬁ or mam de
were added KZQQ3téH. &Zogtuﬂ@s74sart@fa1ueah§oayutnoeatrb@@d%0 segtericef, part E
(6.59 g, 16.58 mmol) and 18-crown-6 (1.66 g). The resulting m xture was
heated to elghdyl@@g®ee§ K2i80ws fidkcersds h@dr§QﬂCQMﬁRﬂiq M. additiona
K2C03 (3.44 g, 24, added. After sti r|n hty degrees

Cel si us fo% 7. gaﬁgohogﬁgetﬁﬁstgﬁitv%% e Ad o %zgool %?% anbi ent
tenperature andcébgteghegentspt ed givyachHe. subEonasidiee asasrdicEsol ved in
et hyl acetate, flltered through a pad of Celite and the filtrate was
concentrat ed i WhyaeuBOIERr MRt 6§raphy2¥bn silica, 30 ethyl acetate/ hexanes)
gave a yell ow det h S t.hanol provi ded the
cycli zed boror P8EE (Pt DBEeBAERL SR %n‘?%%%b W%SW . WD 00146221 -481 3 0
J ~l L 2003 PCT?L1800%+856§1&0Fem¢CHQXprhesekMﬂ|@npepeﬁhdhgwdﬂrzed ester

of part G %3 15 g, 5.81 npol 'n tetrah rofurag 25 nb) was added
pota55|un1 ri met hyl sil _ag%l%€_2%L%§£¥gL§%Q%ﬁUP%¥i$ﬁé resulting m xture
was stirred at 5 arrbneatytedmepraém euh@ér24i boggenand hehem lifdhawisieadded.
After neutralization EF+7 with 1 N HCl, the tetrahydrofuran was_ renoved

by concent rat i BRCTnPIEEUD. (1Pt &7 $eaﬂ}u§t?%@1theaﬁHdéﬁspﬂeeéq&@o@§3Teact|on
mxture (pH = Z;cmeyafe@upaaa @4\/\%) 10cﬁ9ﬂ§<§t ee B ntid ie’ldr@y, of give the
acid as ari offwhite solid (2. 97% . P . To a solutlon of the acid
of part H (2.9%ige 66926ﬁﬂn¢§lsnu$th&ddnethnyapﬁaﬁu@@ ©Z0 lfthiwer e added
1- hydr oxyhenzo rpholine (1.85
m., 16. BGQ% %Eégf?éﬁ?é drop %E%VT roxy%anlne %% g, 16.86 mmol)
and 1-3- [(dlnemhyhamiﬂmﬁgrﬂmglieﬂﬁéh&tﬁﬁébbélbﬂld&nhﬁd@a&hWoﬁu&a (1.51 g,
7.87 mmol ). After stlrrlngﬁat anpi ent tenperature for 18 hours 20 the

reaction m xt UPeSHRES cortehtF atBHFFR TVABUbES VAFePiRRS SFYERtAd e aqueous

reaction m xtugggraessextiached Wi £51 6t hyh seehaty1The1cvdTJ ek @ gani c

| ayers were washed with saturated NaHOO03, saturated NaC and dried over
Na2S0,. The res$2l¢FnglsoBt d8 mmed) 26nwdshetenrehydor Ivaamand2 td-)gi ve t he
protected dr I ( e protected
hydroxanatgyof8§§p$&§ §3W%bxg%£ﬁ.§§ %ﬁ%|?eﬁgsgéfgggé %%% a s§$ut|on of 4
N HC1 i n di oxaagx¢i2d@grkesandafreehanhirey. A9noes3@t4hi2ismol ). After
stirring at anbi ent teEEeraaure for_s veral nbnutes addi ti onal di oxane (10
nL) was added. SEYBRFYSEHVR Sgﬁ?eﬁng? ftYfenpBRafGRE ™ 13 hours di et hy
ether was addeguénénébewptRCERtLidh€ed@8mmonium chloride solution

(125 mL) and extracted with ethyl acetate. The

25 combined extracts were washed with saturated ammonium
chloride solution, saturated sodium chloride
solution, dried over Nay;SO,, filtered, and
concentrated in vacuo to give the methylene
sulfonamide as an yellow oil (12.69 g, 100%).

30 Part G: Preparation of tetrahydro-4-1[[4-{4-

(trifluoromethoxy) phenoxy] -1-piperidinyl] -
sulfonyl] -2H-thiopyran-4-carboxylic acid



30J 11 I 2003 WO 00146771 PCT/ U5001030GL -482 collected by filtration to
give the title conmpound as an off-white solid (2.67 g, 94%. NS NH+003

cal cul at eqyd a6/462210H29~6N3S1F3: S44, found 544. 5 Exanpl e 3@cTRrsspasati on of
N- hydr oxy- 1- phenyl -4-[[4[4-(trifluoronet hyl ) phenoxy] - 1pi peri di nyl ] sul fonyl]
- 4qgi peri di necar boxam de. nonoh5rdrochl ‘e OO OHO N~S. N, CF HJ HC
10 Part A: To a solution of the carbamate of part A for Exanple 35 (6.03 g,
30.0 mml) in N, Ndi nethyl formam de (60 nm.), were added CszC03 (9.77 g, 15
30.0 nmol ) and 4-f| Ter abepzotioh| gér Fhe @stBYﬂrEHGB@UOfmmlﬂ)ldeAfﬁmm stirring

arol) and 41 PoBFobenzodr 111 b PAE{ ot B hie b 20 Bt o, Bh el At er

stirring at ni watsyadagaepécggé§um5céeboaat66 bour g, ulse mhRAOt,i a5t gn xt ure
was concentrated in vacuo. The residue was dissolved in ethyl acetate and

the organic | ay@rbrasogaBntswi £ hdez 3 - 3at €r ak8d™N&®E: and dried over
NazS04. Chzt_grraggg,rh I¥e£:°n §4é(g% ghay 53% E%b@vﬁe/ h?é@@e%@)pm\‘fhdeed the

Boc- am ne as’'a oc-ami ne of part A
(4.10 g, 11.87stuely was stenied m:t Iﬂoat§roaa‘greesote4|§1|d@1 i Afiiexxane (20.0
m). After stirrin %} anbi ent Q.J 2003 WO 001 46221 -483

PCT/ US00/ 03061 CHERDP¥r APHFE Flf {eécﬁbaPswa?héoPé’&é’ﬁréﬁerﬁ XtTUrte? TR

concentrated i B xacegilife PLQY] QEKEHeuﬁaneeéﬁ ;) \é/@e a0l ivhdrbp4 9, >100%
Part C. To a solution of the am ne of part% 3.34 g, 11.87 nmol) in

di chl cromet haneithOwatyr tbvtedtimesn Febubathd mla}ddé‘dﬂtomléimyl am ne
(3.31 ., ?03 7@10%!’_%) foJi]:gg\@ grnﬁgrﬁes%lfq:ryxle 4de (1.38 m, 17.81
a

nmol ). Once the I'6n Was~ co coo I ng at vvas renoved. After
|0 stirring at caﬁbeemratedpmatracaof ob giheutsputdee reacti on m xture was
concentrated in vacuo

acetate. The oFSéﬁﬁgyﬁﬁgggléégég\}ggﬁmgsﬁﬁgﬁgéE@cl) %n%g&’%%%%@a&c%% E;Eél
dried over Nazgg4, . ﬁcgpyr@%upgméﬁtvagagrlﬁlg&@,@legledtq{a;e sul fonam de as a
pale yellow solid (4.2
tetrahydrothlopyran substituted sulfonamide (4.6 g,
15 9.52 mmol) was dissolved in dry tetrahydrofuran (20
mL) and potassium trimethylsilonate (4.07 g, 28.6
mmol) was added at fifty degrees Celsius. After four
hours, water (100 mL) was added and the solution
concentrated in vacuo. The residue was taken up in
20 water and extracted with ethyl acetate to remove
impurities. The aqueous solution was treated with 6N
HCl until pH=1. The slurry was extracted with ethyl
acetate and the combined extracts washed with water,
dried over Na,S0,, filtered, and concentrated in
25 vacuo. The residue was recrystallized
(acetone/hexanes) to give the carboxylic acid as a
white solid (2.62 g, 59%).
Part H: Preparation of tetrahydro-N-[(tetrahydro-2H-
pyran-2-yl)oxyl-4-~[[4-[4-~(trifluoromethoxy) -
30 phenoxy] -1-piperidinyl] sulfonyl] -2H-
-4 - a
In dry equipment under nitrogen, the carboxylic

acid from part G (2.6 g, 5.54 mmol) was dissolved in



Part D. To a solution of the sulfonam de of part C ('5.00 g, 1S.46 mmol) in -
tetrahydrofuran (30 nL)) cooled to mnus forty degrees Cel sius, 7 ded

20 lithi Wpojorakdaqi netylsilyl)amde (31.0 nL, 1 Min tetrahygf,% by @60, 1.0
mmol ) at such a rate that the tenperature of the reaction never exceeded

mnus thirty five degrees Celsius. After488rrring at mnus forty degrees
Cel sius for 30 mnutes, a solution of 25 dinethyl carbonate (1.56 nL) 18.5S
mol ) in tetrahydrofuran (10 nL) was added at such a rate that the

t enperature of difje dieeadhyQIt orensatidex cadesdt ) mangs he riemdivinglegr ees

Cel sius. After stirring at mnus forty degrees Celsjus for_ 30 mnutes) the
reaction 30 waFedg@rtfedese Asledddia itdie dfolittinmticy Ny doLl hPeingsul ti ng

m xture was sl en _'],{;;qu r : ﬁ;’ﬂj Srperatyr d-¢ hen the
t et r ahydr of ur a(r%w\%srprel\{rro € |%\/e\£%t?(r)€.ﬁ%1e aq&g{)c#s reagqﬂi%ﬁ'maé}t%%e was WO
00/ 46221 -484 Bwol");,~N-ne@®y 1IRCHIUSAA/ (8001 63 GnlJ, Ud . 0fisoXi ] ubed Wi th HzO
and extracted with ethyl acetate and diethyl ether. The conbi ned organic

| ayers wer e wask&F AR ISR 2 s & Wt i aey L e f ed® ov@r Ma2s04.
Concentration iR Macuq £y qvided e iy 15 f pgam e esjer as a thick yell ow
t E [ [

oil (5.75 g, 97% . Par 0 a sol ution of the di brornoam ne of part F of
Exanpl e 35 (7. @bhylczxiR@immulde ihydydehlmtide f oF medrigle 745 myolivas added
KzC03 (9.45 g, 6S..40 mmol),_.the .sul fonam de ester of., part 8.70 g,
2580 tmol) andERE B 255 Tyt i § b RS i AT L E Lo har o o
ei ghty degr ees reakgiitsh Werls oty aiull thenvaeleh i oree KE0Bud was g,
34.22 mmol) was added. The resulting m xture was then heated to 15 eighty
degr ees Qi usaksP GPhddr $ERAHL @c & ngrahedif et Wakperature, the

reaction i xt uggeyas did waebopt { BabEC.RRA Suliian eduW ALt ate. The

conbi ned, organic layers were washed with saturated NaC and dried over
NazS04. Chr omatiogrsapleverotNaz80si | fickieredlyl andetaneghexanes) ifiol | oned by

washi ng of the resulti lids with boiling netha rovided the cyclized
ester as an of f’ia\ef\éﬁli%t'e rs&gllri% g g’%ﬁptgh,y : ,O%ﬁ/bgll.caﬁ’ar%wﬁ{PTo a solution of the
cyclized ester aekbtd%epduetkanelsd. PRoy,ideDbIHEOIHP | Hydedtatds cdsiran (40 nl)

was added potassiumtrinethylsilangl ate (3.29 g, 25.64 mml). The resulting

m xture was st PPEEE dPWhidie®® SenP&rQture for 22 hours. The reaction
m xture was di pgt-ed wi tﬁie‘ﬁé@:_a%’l@nn%‘ft ftfédéxtzaﬁrfe&rdﬁ‘fﬁ) [ B md kN HGE. The

tetrahydrofuran was renoved in vacuo an recipitate was collected by
filtration. The solids byred-2uypemded -4r [ [An0 00| wsPPiuor@rethoxy) -

phenoxyl) -1-piperidinyl]sulfonyl] -2H-
io -4-¢C oxamj 1-d3
20
The THP hydroxamate from part H (1.0 g, 1.76
mmol) was dissolved in dichloromethane (10 mL) and 3-
chloroperoxybenzoic acid (1.33g, 4.4 mmol, 57-86%)
was added at twenty five degrees Celsius. After two
25 hours, a solution of saturated NaHCO; with 5% sodium
thiosulfate (10 mL) was added and the mixture was
stirred for ten minutes. The layers were separated
and washed with saturated NaHCO,;, saturated sodium
chloride solution, dried over Na,SO4, filtered, and
30 concentrated in vacuo. Chromatography (on silica,
ethyl acetate/hexanes) provided the sulfone THP
hydroxamate as a white solid (0.907 g, 92%).
Part J: Preparation of tetrahydro-N-hydroxy-4-[[4-[4-



30J UIl 2003 PCT/US00103061 acetonitrile and concentratedjlnubggﬁo to

provide the O acid as a white solid (4.05 g, 920). Part G To a solution of
the acid wbopas®21F (4.05 g, 7.90 mmol) in N, N-di net hyl f or neEcTidsoowssse 5
added 1-hydroxybenzotriazole (1.28 g, 9.48 nnnl) Nrret hyl nor phol i ne (2. 59
m., 23.70 mmol ), Q(tetrahydropuranyl) hyﬁ%'Xylanlne (2.78 g, 23.70 mmol)
and 1- 3-[ (di met hyl am no) propyl ] - 3et hyl car bodi i m de hydrochloride (2.12 g,
11.06 mmol ). 10 After stirring at anbient tenperature for 16 hours the
reacti on m xture was dKtuiéuumrbheHﬁaxnghenbxa¢ed pipbrethyplldcet ate. The
conbi ned organic |ayers ﬁl 2% Bnth sat ur at edeaHCI)a sgt rated Nad
and dried over NazS09.° OEB A& MRS ORYSABATWFRRPBERTFHG - 15 - At hanol to
provi de the protected fygdioyamate as a white solid (4.12 g, 85%. Part H
The protected hydroxanate of part G (4.12 g, .6.74 mmol) was treated with a
sol uti on of 4N HC1 Ta di sgaéneiph2od whe amdfmnehaﬁﬁlhydrgaamape49 23 20

nol ). After |rr|n at a n eratyre . for eral._m nytes
addltlonalghlo A8 ? naag addg . g? §P|Pr élafaEﬁbR nt "enper at ur e
for 1.5 hours,wggeaaaédehhencmaalaﬂaae asd uthenprecbphtat & wasmmel)| ected by
filtration to give the t|tIe 25 conpound as an off-white sol i d (3.32 g,
87% . NS M+ canéumgebanedr (EzaHMOBN3RLERr 528 MHURES528. ampampite 37:
Preparation of 1 hyl.et n 1- razinyl] 30
squonyI]-N—hy ro?%-%é?ﬁg reégh %4%8%pg¥ﬁ P%gcﬁékgxagkgg}

nDnohydrochIorhdetaty[hﬁelﬂsgﬁéd waﬁhow@t@rHOﬁrNedSvar Na.sS@,, ~ N C- N HC

PCT./ US0010306], P A
suspen5|oﬁ of g g?%%%grp%PFdF88°ﬁ§§%83F8nﬁ&eVF§H° %E?aégﬁﬁﬁFgoéﬁﬁ N 5

(benzyl oxycar bemytex¥gsuaclinkghge ean@%tr@hﬁ@@@%@raadé%5alﬁ¥bg@@§ added
N- net hyl nor phoi ne , 148.3 mmol ) followed by a catal ytic anmunt of

N, Ndlnethy|an1ﬁ6§yéraﬁ e. LAf gévestiher ta§lat campPrane eenperditite for 17
hours, the reaghi 08 ThXbHr§, W88s). HRMS (ES+) M+ NH, * calculated

for C13H23N20382F3 ! 534.1192, found 534 .1231.

15
Example 25: Preparation of tetrahydro-N-hydroxy-4-
([4-[4-(trifluoromethyl)phenoxy]-1-
piperidinyl]sulfonyl] -2H-thiopyran-4-
carboxamide

S
0
O’ /,S\: CF3
o OO0

Part A: Preparation of 1,1l-dimethylethyl 4-hydroxy-1-

20

idipe late
In dry equipment under nitrogen, 4-

25 hydroxypiperidine (20.2 g, 0.2 mol) was dissolved in
tetrahydrofuran (200 mL) and triethylamine (29 mlL,
0.21 mol). A solution of di-t-butyldicarbonate
(43.65 g, 0.2 mol) was added at such a rate that the
temperature remained below thirty degrees Celsius.

30 After stirring at ambient temperature for four hours,



10 concentrated in vacuo. The residue was partitioned between ethyl acetate

and H20. The organic | ayer was washed with 10% HCl solution,qu@yg

ed Nad
and dri ed 049642 S04. Concentration in vacuo provided the ﬁﬁ\r@%@ as a
clear oil (33.0 g, 90% . 15 Part B: To a solution of the carbamate of part
A (30.4 g, 101.96 mml) in N, N-di nmet hyl-iaroram de (200 nL) was added

pot assi um thi oacetate (12.75 g, 111.64 -mmol) and the resulting m xture was
stirred at anbient tenperature. After 23 hours, the reaction 20 m xture was

heated to sixtyndegeaes iGRl shuScoAbbRErBeakll NG JhchbXtY 1¢e0nRas LRl sius for

3 hour the reaction m xture was concentrated Iin vacuo. The residue was
di ssol ved i n etwhgl takenaup andethiiemedtéheoughshegawioh @eltigme~.5%he

filtrate was t 25 concentr at 0 vacuo. The, resj.due redi ssolved in
et hyl “acet at e ROt heSBF GEATE ISAHTO e S AR A i i RS FEHO03.
saturated NaCl sandedohedaeyen ovarOndio 2003 IWeReR0! 46291 - 487

PCTI USO0/ 03061 NazZS04. Chronat ography (on silica, ethyl acetate/hexanes)

provi ded t He t bboaeatabéeds ianverangecoglive22hg §OC7piperRaiineCad o a
solution of the tgioaCﬁtﬁt? ?f 5 pa t°§ (22.8 g, 77.71 mol ) in carbon
tetrachl oride {326%ntPlafd (&8¢ hdndt %éﬁ m.) was bubbl ed C12. Once the

exot herm was corptebe fphephvBblbAgodf 1Cizavmetdiyseentinued.4 N2 was bubbl ed
t hrough the reaction m xture for several mnutes then the reaction was 10

concentrated in vacuo t'&rgfveorpeeshyionperenréride as a brown oil (25.5 g,
>100% . Part D: To a sagg%ggaiﬁ%cggbngFggE pi perazine (5.24 g, 28.15 mmol)
in toluene (50 nL) was added sodiumtert-butoxide (3.16 g, 32.84 mmol). The
15 resul tiky m xtur@&owasselitied af ahbi BAC peppridioee ffrom geusr & m nut es
and then 1-bronp-4-terthutyl benzene. (5, 00 23. 4 1) | NAP (0. 438 g,

0 708 mioi ) andt PPsBarBemI9F GonBatiParay ERERA AR EG) T, F o, 0. 238
mol ) were addeddedheetganl EhBBoR8tE1 Xbure wasibeamed)t andd ghty degrees

Cel sius for 16 hours, ﬁdter.cooling to anbi ent tenperature, diethyl ether
was added and £hECFreRerzeRTHEXvarédaasd3s Pl Phr edOt AMBhYh a THed DU it e~

and the filtra : eptrat LN :esidu di ssolved in 25
di et hyl ether gﬁgmggéﬁggamﬁ%hﬁéggf&Sgg g%%ﬁ,Eggfaﬁgfedgﬁg%? and dried over

Na2SCa. Cdrfcentiinetenni houasuoepioni dedbohatphdéAyRsgi péarimed Jasarad br own
solid (7.S0 g, ,>100% ., Part E: _Th enyl.- pLper azi ne . of nt D (7.B0 30 g,
4~ EPRSkeR=RrbrTacLaFeRIEN By SaRTLEE T ToGnREie |

24.49 mmol ) was (rea i fi"di oxXane m.). The

resul ting reachddednextiuthewagadtiohedont ianbieat henperaidegxrdery 1 hour
and then concentrated in vacuo. The solids were washed WO 00/ 46221 -488 3
0J Ul 2003 PEgtemsps/o3B8Efer a total of forty six hours, the

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

times, saturated sodium chloride solution, dried over

Na,S0,, filtered, and concentrated in vacuo.

Chromatography (on silica, ethyl acetate/hexanes)

provided the substituted BOC piperidine as a white
25 solid (6.0 g, 58%).

Part C: Preparation of 4-{4-(trifluoromethyl) -

phepoxylpiperidine
To a slurry of the substituted BOC piperidine

from part B (5.95 g, 17.2 mmol) in 1,4-dioxane (10
30 mL) was added 4 N HCl dioxane solution (17 mlL).

After one hour at ambient temperature the reaction

was concentrated in vacuo. The residue was slurried

in diethyl ether and vacuum filtration of the



with diethyl ether to give the am ne hydrochloride as a rrustgr@ ol,[m'ed
solid (6.10 g, 98% . Part F. To a suspension of the am ne hydr é de of

part D (1.5 , ?89 mmol) and 5 triethylamne (1.81 nL, 12 in
di chl or one‘?’%gg{ém‘o m.), cooled in an ice-bath, was added %@%W%%
chloride of cart C (1.82 g, 5.73 mol ).-£pre the addition was conplete the

cooling bath was renoved. After stirring at anbient 10 tenperature for 2
hours the reaction m xture was concentrated in vacuo. The resi due was

part [ (1 oned betuen i) S Al APGLALA AR chile \AaHeoUS JAKR Jis, fur ther

extracted with eth e cortbi ned organi c ‘l ayers were washed with
5% KHS04, 15 satsureatbd ta@olamd dr.iceedy,ove0%MazS04. The resulting solids

were triturated with nmethanol to provide th ul fonam.de as. a |ight brown
solid (1.41 g, "#8%) D:pareRarafg Qﬁ&i(ﬁ}?tgwﬁﬁh‘& Worah e of part F

(1.40 g, 2.80 nmol) in%@%&‘%ﬁﬁﬁﬁf&%em t enper at ur e,
was added lithiumbis(trinmethylsiTyl)am de . ) In
tetrahydrof8@iran, 6.20 mml). After stirring at anbient tenperature for 1
hour, di methyl carbgqnate .283 nm, . 3..36 I s .afdded.., The resulting 25
mxture was stirr ed%gt aar?f?lq&ﬁl?rérppfertﬁﬁwé)rghé’a%&#s St tﬁ%?f“ addi ti onal
i thi um bi s(trigatchyd sial .y Jam e, d Jakl JMandl Miiet Hyattarainesir of g asr,, 3. 10
mol ) was added. After 2 hours at anbient tenperature additional dinethyl
carbonat e 30 (2140 MWhol)1 166 dirfdonmme el (4&F ) AT r3§FRy WRIEEDT ent

tenperature oveialigghls (AROWA NPWS), e e Jredelddhalas, X hed by the
addition of saturated NHACLl. The reaction was diluted wth O and 301

U L 2003 W 00/cA82Z1 dRCT/IUSOD/MI30 G5 -4 8@idt)r dot ed aitdrametnlarmeet@ e. The

conbi ned organi ¢ ,l ayers were shed with 5% KHSO4, saturated NaC and dried
over Na2sS04. T )r'esg‘lftstieﬁgo i wet'e af"ﬁﬁelﬂtgt%&?{%rt%%ﬁ'ha ¥ to give the

sul fonam de S ewfi€lenas was &t SHJe (dn 2% dlo .83%he Rafdiddie Ml SHtakhi on of
t he sul fonam de ester of part G (1.29 g, 2.31 mml) in tetrahydrofuran (20
nL) and 10% PdME (& §GBYY) ARESHfoblveFned wWifthe WaHR5DIGHRy H™€%r ough t he

reaction for léaf&%{aiedt Rkl 2188 MBS AWeged Wdh MY ande- fiid [y, ed

through a pad of Celite, washing wth tetrahydrofuran. The filtrate was
concentrat &9 i #ilgered, o agid/ earrertitatedasira wade br Fhe stésidusoldas (0. 950

g, 97% . Part I . lLutq. t i . 940 .9, 2.22

mmol) in N, Ndisr%‘}cﬁ'lﬁ% o?r‘%‘arﬁ%&l@; o&?t‘“%mw‘g‘? g&%@%#‘m %‘;g 4. 44

mol ) and 2br ombet helsuletimy patdreirp (th 3B prdvi dedB3I eyl f didemids uhé | ng

m xture was stirred at  anbient ,terr&grature for 3 days. The reaction m xture
t

was concentrat &¢ Of E2¢NEEUSHE t iR T2 dPéMas di ssol ved in ethyl acetate
and filtered thQuok.a maghHfaGeld ter SRt ography (on silica, ethyl

acet at e/ hexanes) provided the alkylated amine as an off-white solid (0.595
g, 56% . 28 Part J: Tdtaisdiuareme iyl mhenkeptlatlemamiedotybhrt | (0.595

g, 1.24 mmol) in tetra%&@qﬁ@%é&r%m) was added potassi um
trinmethylsilanolate (O 2. ). After stirring at anbient
tenperature for 17 Hourdcyt heegu aimaeity durodar ani wesyarenoviesl doyl 8Onéhodeng NZ

over the reaction m xtur The residue di ssolved jn H20 and the aqueous
reaction ni xtu%%?aﬁéuﬁjr aﬁ‘?‘zzec?'(p énr%ﬁsJV\/i“Ea}‘F N Yecs?h]en oFekipitate 3

0 J Ul 2003 tetrahydrofuran (26 mL), chilled to minus seventy-

25 five degrees Celsius, and a 1 M solution of lithium
bis{trimethylsilyl)amide (26 mL) was added
maintaining the temperature below minus sixty five
degrees. After thirty minutes at minus seventy-five
degrees Celsius, a solution of methyl chloroformate

30 (L.0mL, 13 mmol) in dry tetrahydrofuran (13 mL) was
added maintaining the temperature below minus sixty
degrees. After thirty minutes at minus seventy-five

degrees Celsius, the reaction was gquenched with



WO 001 46221 -490 PGI/ US00103061 was coll ected by filtrationgqyprgyi de the
acid as an off-white solid (0.47S g, 82% . Part K To a solution of the
acid part Jolgué&is 9. 1.02 mol) in N, N-di methyl forman de ({mqﬂgqﬂ)

added 1-hydroxybenzotriazole (0.165 g, 1.22 mol), Nnethyl norphol i ne (0 334
m., 3.06 mml), Qtetrahydropuranyl) hydféfyl anine (0.359 g, 3.06 mmol) and
1- 3-[ (di met hyl am no) pr opyl ] - 3et hyl car bodi i m de hydrochl oride (0.274 g, 1.43
nmol ). 10 The resulting reaction mxture was stirred at anbi ent tenperature
for 17.S hours sughitdesd heaheshi d® Shldyidegense {ehsiusof AL) 6aeurs. To the
reaction mxture was added triethylamne (0.427 nL, 3.06 mmmol ) and the

resul ting mixt PEEXREESRar el (F Tk t3cefetfres Tt sFORPIBeRoPXBF s s,

After cooling tg,amhyj epel A was concentrated
in vacuo. The I‘VgeSI due%%ésuspen d%anéﬁé amja&?lg}éi( PESE 1) with 1 N HC1
and t hen concendsliteibn n evmmatefb sodiniutaitdirooidé heotesmbhl ngrseld ds in

N, N 20 di net hyl f or mam de 0.nL) were added 1h\kldrox ybenzotri azole (0.119
g, 0.881 nmdl) @ARF N @[5(%' nﬁ%h??éﬁﬂno?%@oﬁ?ﬂ?eg &R A D IAGYR deP

hydrochl ori de ( Te 1 i;ﬁ_l@], B i g5/t vapiLent sfenperature
for 1 hour, n%\?teslt_?mr pho?ghe 2 (0 4%%{anrf_ld% %Q aﬁY 78! i
O(tetrahydroputlan% )g hydo@xyl am ne (0.258 g, 2.20 mml) were added. After

stirring at a erature for days_ .t he reac n xture was diluted
with H20, then éﬁé{hrm %%P?’ﬁ—t 1OmH)© ‘iﬁ%&%%%dg t[tlﬁ é?‘ﬁ 30 acetate.
The conbi ned organi c | ayersf Wesomahied) phddosat ut apeﬁehlalﬂi@ﬁg’y)t]satur at ed
NaCl and dried over Na2S04, The crude prot ect ed hydroxamate was treated
with a sol @0 on of 4 N3 ' S B -491 3
0 J UL 2003 PCT/ US00/ 03061 rret hanol (0. 309 rrL) After stl rring at anbient

tenperature for 1.5 hours, diethyl ether was added and the precipitate was
collected by filtratTore skheitsigin dsf vidree metdhedene t fudifeneniitiei feamo gi ve

the 5title co n tan lid.0..188 ul ated for
CZ3H390BN451: g?#fouﬁsd B ‘Tle? 3g %qtepé?ﬁt%ﬁma%”ﬁe ELS

4-1[ 4- (4- but oxy,pheradaedL ﬂuw@mmwdx&wﬁﬁwldsl\hhydr@zymﬂao(tm%ls-

nmet hoxyet h PI peri di necar boxanmi de, di hydrochloride O O OHO NH~ ~Nw

2HCL | ~ Bremethl) sl fde| (R i bh Df = bOT9t oxybr onobenzene (5. 00

g, 21.82 mml) J Neh&h ushie, (@m@ﬂm@dp@té&;ﬁeétt@@bytngpl pefpel ne (4.88
g, 26.18 mmol ) and sodiumtert-butoxide (2.94 g, 30.55 mmol ). After
stirring at antflemiry efgersinred Gt sfeve“-rsaldaﬁmescelssmp (0A40&ry, 0.655
mol ) and tri (g spayl denearet AR R L ST AL OA: £9280 8 G2AS I)

wer e added.

The residue was taken up in ethyl acetate, washed

20 with water three times, saturated sodium chloride
solution, dried over Na,S0Q,, filtered, and
concentrated in vacuo to give impure
tetrahydrothiopyran substituted sulfonamide (3.7 g,
53%). In dry equipment under nitrogen, the

25 tetrahydrothiopyran substituted sulfonamide (3.68 g,
7.88 mmol) was dissolved in dry tetrahydrofuran (15
mL) and potassium trimethylsilonate (3.37 g, 23.6
mmol) was added at fifty degrees Celsius. After
ninety minutes water (100 mL) was added and the

30 solution concentrated in vacuo. The residue was
taken up in water and extracted with ethyl acetate to
remove impurities. The agueous solution was treated

with 6 N HCl until pH=1. The slurry was extracted



20 The resulting mixture was heated to eighty degrees TBlJSLU8If or 21 hours.
After cooling to anbient tenperature) the reaction mxture was filtered

t hrough aywkRpgdieiz;Cel ite, washing with diethyl ether and di pbhﬁ@@d}&%ﬂ%e.
Chr omat ogr aphy (on silica, 25 ethyl acetate/hexanes) provided the

phenyl - pi perazine as a tan solid (S.5644376%. WD 00146221 -492 3 0 JU
2Q0, i PCT/US00/ 03061 Part B: The phenyl -pi perazine of part A (5.56 g, 16.62
nol ) was treated with a solution of 4 N HCL in dioxane (42 nmL). The

resulting m Xiyk® Wanyst beeedrat aaddiceet coaitgled Wa fitd. habReds and then
5 concentrated in vacuo. The resulting solids were washed with diethyl

et her to provivdéht Watgm ndripdr 6¥RroNRdECas Bhl BFredhi 28dsol id (4.60 g,

.26 Mol ) and TG STTEECR A0 NECLE D R e P SRR G 2R 8t fane,

cool ed to zera dbdtecdsafiel(si.ds, gwagesl)aw y added a solution of the
sul fonyl chloride of part C of Exanple 37

di chl or one? haRérf2§: anePﬁéélﬂﬁ’eoéddieﬁré‘ﬁy\ﬁe@ i‘g [cﬁrﬁﬂ%%ml'gYDdFﬁeZHOOI ing
bat h was renoved. Aft?,t;, shi- rzrzé,q o@&éa@'ﬁqt [)4 ”R%rlaftlglc‘?rér%ﬁﬁ bours,

addi ti onal trlethylamne(l 97 mmol) was ad eresultlng
m xture was stirred aphambxgrt- lt-@ripelrammlﬂmulzcﬁ'l}ﬁdu-rEHand t hen

concentrated in 20 vacuq. The rgsi due was rtitioned between 5% KHSO4

sol ution and et hyl acéﬁ&?@l—?l%ﬂm‘:&é?ﬁgé@@d% was washed with saturated
NaCl and dried overnNa£$Osquihmenit e@erhy itadbgdd, i ade e&ﬁlﬂboxyllc

acet at e/ hexanes) provi ded the sulfonam de as an off-whjte solid (3.21 25 g,

75% . Pat? Dactd £TrOB| BRFSN Fofl lt-Ke IsuPfSrammfd )( 328 L SSOAVedmBR) i n

t et r ahydr of ur ( r eqr, s added lithium
bi's(trimet hyl Py yg‘?gﬁ'ﬁé’???’%‘%‘*ﬁ%@ i(QMQKLﬁ %d%fztthr%ghyéﬁf um%) 13.6 ol ).

Once t he addi trlecgemg vempl edeied te ¢bel iseg urdcn Was trenoledl amdngepl aced
after 1 hour. ther It|n ur.e s added . di carbopate (0.624
m., 7.40 mml) rdgg o N REAToysRs0E %ﬁ|az\-"\°§§3%§’%af%"ﬁ%‘tsgps% 23500/ 0306 ¢
addi ti on was e@aphet &- tnbehwaidn@gxobahl& vas 1r eqmved.o3 oMde)y, sbirring at

anbi ent tenperature overni (about 18 hours), additional di rret%
car bonat e1? 0. 266 CFENYSr09 2RI aRa< é(ddé‘d’drRP‘tYelra“‘sltr}errﬁ%gl%t95 anB? ent

tenperature fggmo2) hoglrng, 1addi @lqg@lhylllamln%grly triyethyl silyl)am de (3.09
nL, 1 Min tetrahydrofuran, 3.09 mol ) was added. After stirring at anbi ent
terrperature f 6thylraubedit md dee AyEires hioxtigiee (\/%css%(ﬂ)rl - ¢d 7BPd) degr ees

%Lfgﬁidré?u?g‘% \%gggggg%g E%(‘rla g%ld%l vé"%tr}g%f nd&ﬂt he “ac e‘%}%%gég?, oh m xture
was dil uted wthe Hedcandnextasacioetantirattdidkety|vatidter. The cesbdned organic
20 was taken up in ethyl acetate, washed with water,
saturated NaHCO;, saturated sodium chloride solution,
dried over Na,50,, filtered, and concentrated in
vacuo. Chromatography (on silica, ethyl
acetate/hexanes) provided the THP hydroxamate as a
25 white foam (0.85 g, 47%).
Part H: Preparation of tetrahydro-N-hydroxy-4-[[4-[4-
(trifluoromethyl) phenoxy] -1-piperidinyl] -
lfonyl]l -2H-thiopyran-4-carb id

30 To a solution of the THP hydroxamate from part G
(0.7 g, 1.27 mmol) in 1,4-dioxane (2.5 mL) was added
4 N HCl dioxane solution (1.6 mL, 6.34 mmol) and

methanol (0.4 mL). After ten minutes at ambient




| ayers were washed with 5% KHSO9, saturated NaC and 15 dri &¢ Jove003
NazSQg. Chronat ography (on silica, ethyl acetate/hexanes) provided the
sul f onam de (@§%ﬁﬁ as a pale yellow gum (1.76 g, 50%. PartPETnﬁﬁm&m51
suspensi on o e sul fonam de ester of'part D (1.76 g, 3.07 mmol) and 10%
Pd/C 20 (0.307 g) in tetrahydrofuran (2%4#l-) was bubbled Hz. After bubbling
HZ through the reaction mxture for 23 hours the m xture was purged with NZ
and filtered through a pad of Celite, washing with nmethanol. The filtrate
was concentr at O}y, e a e w gum (1.19
g, 88% . Part §§EQ%r¥@& Lé?%nfdf Eggngﬂ%%edgiugggtwgek g%hgq 2.71 mol)
in N, N-di net hyécf@trammalmd(%m:) wietke wdted, KEEAad( 6v§49Ng;S<54 A2 m"rDI ) and

2- br onoet hyl %h% %he 0. 382 mol g 07 WWDL). &isultln m xture
was stirred at FER STARTEREFRF €11 AoHRS YOThe PEERLLE GRS e was
concent rated | yagup ahe ddged cnduenvasodiisshy sl BreliBesaceie and
filtered through a pad of Celit WO 001 46221 -494 3 ~, ~ ~Nn~

PCT/USOO/030619ﬁhd@@at@g$a$hwrtnadSLh|daetbyhybtaeetaﬁelWEﬁhdSMnder
nethanol/hexane rOV|d % é Ikglated aghn ﬁ a tan solbq go 770 g,
579 . Part G ot sBagh R0 BT dnet Ryl'8t E8<afithé Sof CBPRRE #S(G 770 g,
1.55 mmol) in &ﬁiéhwmﬁumnsé 0 gh}) vagregdeaspot agsi um-
trimethylsilanolate (0.398 g, 0 nnnl%h After stlrrlgg at anbi ent

t enper at ur e fd?a%C\hb@ﬂE%daﬁi@ﬁft‘FoHaalszeﬁz ydr QR -arP 1%, FaHNd was added. The
resulting reacfion ppxture was stirred at 10 anbient tenperature for 24

hours and then t e t et rahydrof uran was renoved by bl owing Nz over the
reaction adxture. To the residue was added acetonitrile (20 nL) and 1 N HCl

(5 m). Ther uIt| re was_stirr nbi ent .tenpperature 15 for
several i nut fghg% % CRAT 4t 'Y Pﬁ y@bﬁgr95yp#dJﬁde%Phe crude acid as
a tan solid (0.806 g, >1008énc Pﬁ[& H -b@papsuspensi-anyafl -t he crude acid of
part G (0.806 g, -.1.55 nnnli di ret hyl formam de 20 (7.0 L) were
added 1- hydroxybenzotrlazoﬁ@ %@nQ%h get¥aByaxRoRy-gaxgan-4-

1-3- [(d|nethylanlno)propyl4%§5£gx$§35bodl|nlde hydrochl ori de (0.416 g, 2.17
nmol ). After stirring at anbren enperature for 1.5 hours,

N- net hyl nor pholine (0.847 nmL, 7.75 nrnol) and O 25 (tetrahydropuranyl)

hydr oxyl am ne (0.54S g, 4.6 1), were added. After stirring at anbient

t enperature overni ght (gboutl 18shours) the reaction m xture was dil uted
with HZO and extracted w thh IN The conbi ned organic | ayers were
washed with 30 saturated NaHCO3 NaCl and dried over Na2S04.

Chr omat ogr aphy (on sili'‘ca, ethy ?ﬁﬁ th 5% net hanol / hexanes) provi ded
the protected hydroxanate as a yeltdow stN HR87 g, 769 . 30JU
L 2003 WD 00/ 46221 PCT/ US00/ 03061 -495 Part |: The protected hydroxamate of
part H (01687 g, 1.18 nmrnol) was treated with a solution of 4

Part 1: Preparation of

0, 0O
HyC SN
T o
H
CH? 3
20 To a solution of the N-(t-butoxycarbonyl)-4,4'-

bipiperdine (prepared using Preparation 22 in patent
application WO 94/14776) (32.3 g, 120.0 mmol) and
triethylamine (30.1 mL, 216.0 mmol) in

dichloromethane (330 mL) at zero degrees Celsius was



N HCO in dioxane (2.95 nL) and nethanol (0.500 nL). The resulting m xture
was stirred at ambient 5 tenmperature for 1.5 hours and thenqdjgtipyl ether

was added 1$§%¢Hfﬂﬂ pitate was collected by filtration, “a§ETR§0¥%ﬁE
sol'i VB30 g,

di et hyl epﬁé , L0 give the title conpound as an off-white

79% . MS M+ cal culated for Cz3H39NAO6S144299, found 499. 10 Exanple 39:
Preparati on of

N- hydroxy-4-[[1' - (2met hoxyphenyl ) [ 4, 4" - bi pi peridin]-1yl)sul fonyl] -1-
(phenyl net hyl Jaddedispelditneca-dfoxesthaoee gli fairnydc didrdmialed OLeHo2 1st o ~N
~NHHC-ONHC. NHCO 15 Part 1. Preparation of eoc~ N _H3C ~ N To

N- ( t - but oxycar B8ty 13)P- 4,04'm-rrl5ﬁqﬁi pet icgi PR egl o Mscr i Tn

W94/ 14776; prepay aldued 32 arbidht IQdPiide dnd Soi Wallvditt aad de
(Aldrich, 1.8 ml) 110 mmol), 2-bronoanisol e(Aldrich: 2 g, mmmol), Bl NAP

(Al drich; 150 mgmovieal |iadiviaaushl orTioe (v sirdush, was partgigioned@po3 WO

00146221 5 between ethyl acetate (1 L) and water (0.5 L). The
agueous layer was extracted twice with ethyl acetate
(300 mL), then the combined organic layers were
washed with brine, dried over Na,S0,, filtered, and
concentrated in vacuo. The residue was triturated

10 with diethyl ether to give the methyl sulfonamide N’ -
t -butoxycarbamate as a white solid (33.31 g, 80%). 'H
NMR and mass spectrum were consistent with the
desired compound.

Part 2: Preparation of

15

o)
o, 0
H3C‘O)J\/\S‘N

erOW<CH3
o) CH§H3
In dry equipment under nitrogen, the methyl
sulfonamide N’ -t-butoxycarbamate from part 1 (28.0 g,
81.0 mmol) was dissolved in dry tetrahydrofuran (160
20 mL) and cooled to minus seventy-five degrees Celsius.
The resulting solution was then treated with a 1 M
solution of lithium bis(trimethylsilyl)amide (210 mL,
210.0 mmol) at a rate such that the temperature
remained below minus sixty five degrees. After
25 addition was complete, the reaction mixture was
allowed to warm to zero degrees Celsius. After 1
hour, the éblution was cooled to minus seventy-five
degrees Celsius and treated with a solution of methyl

chloroformate (8.2 mL, 97.0 mmol) in dry



-496 PCT/ US00/ 03061 50 ng) were slurried in toluene ( 22 n) zangjhgped to '
80C. After the disappearance of the starting material, the solvent

wasr enovedwendiséle resi due was taken up in ethyl acetate (188rab0o/036y] HzO
(30 mL). 5 Once separated, the organic |ayer was washed with 50 KHS04
(3x-50 nL) and brine (Ix- 50 nL). The orfd®mic |ayer was then dried over
Na2S0qg, filtered, and concentrated to afford the N-aryl Boc bipiperidine as
an oil (6.5 g). 1H NMR and nass spectroscopy showed 10 the desired

conpound. Part tdtrBhg@aicduiran qboHgeL) HNwHOCe~mBiNthinTaga t3@ ution of the
product (6 g) of Part 1 in 1 ,4-diox~ne (10 nL) was added 4 N HCl in di oxane
(50 15 nl, 200tAMBEFAtYHe REAPUr BiWAS SEVEREY SLIFE8R-t eMidreR tre unti |

starting ”aterhghrwggu%gﬂﬁsb¥ﬁb§hé2b9§%e1dQ§E§%se§E§siﬁgveQﬂﬁ%wﬁre then

renoved and the residue was slurrred i1n die er and filtered. The
solid was washedaettibndwatshylieathed R0th2xablratpdandmdniiedhi n vacuo to

afford the N-aryl bipiperidine as_a white solid (6 . 1H NMR and nass
spect r oscopy sﬁgﬁéalgﬁeaﬂBEPP§d586Hﬁbaﬂd?§9 Wﬁg'HﬁfgéﬁpthRﬂWb¥ﬁnt

Preparation of emde@atuel agB03oMELARPL4E241in49hNo1~/ &HE GedilNedh~ O N
PCT/ US00/ 03061

residue was partitioned between ethyl acetate (500
mL) and 5% aqueous KHSO, (500 mL). The agqueous layer
was extracted with ethyl acetate (250 mL), then the
10 combined organic layers were washed with water (250
mL), twice with brine (2 x 50 mL), dried over Na,SO,,
filtered, and concentrated in vacuo to give the
methylene sulfonamide N’'-t-butoxycarbamate as a
yellow solid (32.6 g, 99.9%).'H NMR and mass spectrum
15 were consistent with the desired compound.

Part 3: Preparation of

0o 0

HJC\OH\N

© NTOXCHS
o) CHC:,:Hs
To-a solution of the methylene sulfonamide N’ -t-
20 butoxycarbamate from part 2 (15.0 g, 37.0 mmol) in
dimethylformamide (75 mL) was added bis- (2-
bromoethyl)ether (10.3 g, 44 mmol), 18-Crown-6 (400
mg), followed by potassium carbonate (15.4 g, 111.0
mmol) . The heterogeous mixture was stirred at sixty
25 degrees Celsius. After 48 hours, the reaction was
concentrated in vacuo, and the resulting oil was
partitioned between ethyl acetate (300 mL) and water
(200 mL) . The organic layer was washed with 5%

aqueous KHSO; (50 mL), twice with water (2 x 50 mL),



The HCl1 salt of Part 2 (Sg, 14 mmol) and 5 10 15 20 trietﬁﬁbﬂHiW@ (Aldrich
4.4 nmL, 42 mol) were slurried in CHzC z (50 nL) and cooled to zeroC. A
sol ution Qfo fidstane sul fonyl chloride (Aldrich, 2 g, 50 Mmpéraisbdlozsti2CL2 (
20 nL) was slow y added, maintaining the tenperature below 10C. After the
addition, the ice bath was renoved and t4f¢/Teaction stirred 1 hour as it
warnmed to anbi ent tenperature. After the di sappearance of the starting
material, the solvent was renoved and the resi due was taken up in ethyl
acetate (100 mbriaved (BROM{L30Q dir)edOovers¥pad@fedilteredgamad | ayer was
washed wi th 5% KHSO4 3x-gO,nL) and brine %Ix- 50 nL). {gg 02%?nic | ayer
was then dried SOPEERA38E4, 11 IVREHE] FCaHYVEohBENPYALEY & H&n oily
solid that wasye¢rystakii sethyhiekher1igaf fardiqg 4-he Nyaryl

met hyl sul fonamNEie(Ebi)sgi ge?Fé?%gﬁgg@agbo%f -\l;\lk]iie%e%géllidg (%égj)d.q' 1§Iml\/§}gnd mass
spectroscopy shidRednthmadesspedtrompeend. cBasti sgéenPr epartattiten of 0 0l H C

~S /| ~O e H~C~ .0 N Oven-dried glassware was charged with the conpound
from Part 3°(39%S3Ie{0CRABPI8nd 3 0 J U | 2003 WD 00/ 46721
PCT/ US00/ 03061 Part 4: Preparation of

O o, 0

© NH HCI

The pyran sulfonamide N’ -t-butoxycarbamate (17
g, 36 mmol) from part 3 was dissolved in 4 N HCl 1,4-
10 dioxane solution (90 mL). After 2 hours at ambient
temperature the clear yellow solution began to form a
precipitate. After 4 hours, the reaction was diluted
with diethyl ether and vacuum filtration of the
resulting white suspension provided the pyran
15 sulfonamide hydrochloride salt as a white solid (13.4
g, 91%). 'H NMR and mass spectrum were consistent with
the desired compound.

Part 5: Preparation of
Q o, 0
HSC\O%Q/\S\N

A suspension of the pyran sulfonamide

N\/\/\CH3
20

hydrochloride salt from part 4 (3.5 g, 8.5 mmol) in
tetrahydrofuran (26 mL) was treated with sodium
acetate (0.7 g, 8.9 mmol), valeraldehyde (0.9 mL, 8.5

25 mmol), followed by sodium triacetoxyborohydride (2.2
g, 10.0 mmol). After 96 hours at ambient

temperature, the reaction mixture was concentrated in



-498 tetrahydrofuran (20 nL,) and cooled to -75C Lithium 3 0.JUL 2003
bis(trinmethylsilyl)amde (Aldrich) 1.0 Min tetrahydrofuran, 036 Lnf_ﬂf] 33
mol ) was Giblgadded, keeping tenperature |ess than -60C pEpgiso®@eti On
was 5 stirred fox 30 mnutes after the addition, and was then charged with
a solution of methyl chloroformate (Al dr#éf- 1.1 mol, 11 nmol) in
tetrahydrofuran (1 nL) again keeping the tenperature at |ess than -60C
After stirring for 1 hour at -75C, the reaction was 10 quenched with

sat ur at ed NHaClvadweepi nthd ergel bi Ui tesidudamas 20&ct Theoagdebaswpent i on
froze into a solid chunk of ice. After rm ng to 5C, t%?e m_xt ure was

extracted via &WMl f{ RS (8XQ0 2t mhe oY &F c§7eP V\B’é‘ﬂgﬂrﬁi“?ﬁd
sat ur at ed ch%&&?f(‘)‘%@%r‘%%%%@@ﬁrﬁ"é SHdre d 00Fkdous NeB1 4L 6 Over Na2S04

and concentrate or e N-aryl bipiperidine nethylene as a tan
oil (4.0 g, 90%uwrtude pH & . IFh&MRwemlhsessyspeessossopgcirdi watkd desired
conpound. Part 5. Pr epar ation of 0 a solution

200 0,11) H c~ s~ N O N N
of compound®fr &h¥Er 2 EEF Y, (421 ’Pﬁ‘r)olﬁn%n#‘%i%ST]E}SE?\SO?BE?H&F) I@H?W ani ne

( 2.7 nm, 15. 1 o Jwddghel nptdw ! foramnige 80, nbtimas (addad) 18G-oun- 6
(Aldrich) 500 ng, cat.), followed by 25 potassium carbonate (Al drich, 5 g,
27.4 mol ). ThewsxiN#60uast héherddat 2BOC-PBFEN6 TAGELs IITHEAGHOEECt was

(- 300 ) Egan ol DRF RSt G5 B8bE 9T B etk BYR00r 03061
wer e washed wi tlhdid nel(12x HDidi)3. drdg edopyver HNakB0hsndmbagoncentrated to
afford the_am no ester an oil (3?12 that solidified on séandi n 'H NMR and

nmass spect +BscFRF MR I e LEoouhdc RS PEF T8 ﬁPE‘BgPBFi‘on of 00

| s~o HO ~N Part 6: Preparation of

O o 0

HO)%jS\N
© N
\/\/\CHg

In dry equipment under nitrogen, the pyran
sulfonamide N’ -n-pentyl amine from part 5 (3.2 g, 7.2
15 mmol) was dissolved in dry tetrahydrofuran (36 mL)
and potassium trimethylsilanolate (3.1 g, 22.0 mmol)
was added at ambient temperature. After 21 hours,
the reaction was concentrated in vacuo, and the
resulting residue was dissolved in water (20 mL) and
20 . treated with 2N HCl until pH = 7. The white
suspension was vacuum filtered, washed with water and
dried in vacuo to give the carboxylic acid as a white
solid (2.36 g, 76%).'H NMR and mass spectrum were

consistent with the desired compound.

25 Part 7: Preparation of
Q9 0
[OJ/O\N/%jS\N‘
H
o)



HO NN To a solution of the conpound fromPart 5 (2 g3 0@UmBI3) in
tetrahydrofuran (20 nL) was added potassiumtrinethylsilonate (Al drich, 2.
g, 18 mm he reaction stirred overnight (about 18 hggt oom
terrperazth?e %Q%Twhl ch time LC showed | ess than 3% starting rrlgtk%“r?(lbgfl
remai ned. Work up conprised renovi ng t het¢¢@trahydrofuran and taking the
residue up in HZO ~ ( 100 nL) . The solution was washed wth 15

di et hyl ether (50 nmiL). The aqueous was then cooled to zeroC and 10% HC aq

was sl owy added untid dil¢ ®gdipheatacinder Midrddgenyas heheardokiadied wth
ethyl acetate (3x-150 nmL). The organics were washed with brine (1x- 100
m), dried oveRCNA-$PM BaFt26 ddndestr &t-dd W Lf MRS 94 SRALVES) il The

solid was dri egr,‘J_P,n d@’%ﬁg’iﬂf%@%%%h%o’uﬁﬂﬁ N%tn% a){:le%| dj; g, the( am no acid

as an orange soO o yI €l d) mass spectroscopy showed
t he desired coﬂﬁmemdxyl%ﬁula@r-pr%py&r)eaarezﬁhydrtaifbodﬁn&dé UL 2003 wo

ool asz2l -500 PCT/ USOQI 03061 0 0 ~~N~NHHC- ONHC. wHTo a

sol ution of>t hBYEERF3egddet (itn 5P§r' 76 533 “@“015? 2o N by @emACcet ani de

(20 ni) was added shJTRt deartahghl B8 A & im0 Mrnbs r@&h)u%gf ol | oned
by by N-hydroxybenzotriazole hydrate Al drich,1.0'g, 5

0- (t et r ahydr o- 2Hsp@raioR- Peraimpedroxyiea naenk(elr 1S<Ij.ut7lC51 mﬁﬂe)r and

1- (3di net hyl am ropyl ).- h ar bodi i dr chl. ori Sig 1.5 g,
9.4 mmol). The® Eﬁ% d'lné 26 \ﬁéét&t I%Iel‘ gﬁefve‘% f:fa)lc’r)rod“[ 513’%‘%& s;mfg‘r?d was
then stripped Qf'-za8:@|1\beznﬁvasT|ﬂﬁehe$:h:@uQe\&ﬁ&llttﬂ'k@ (Lﬂbumh@/tifw 2acetate (250

m.) and washed with 5% NaHS04 (1x150 nl), saturated potassium.carbonate
(I x-150 m30 aRYTBFIHe Y( PYdIBGYﬁ‘EfnlnPhe( Gorfyéhi ¢ 158y 8MMes ERéACHSdr i ed

over Na2S04 a”ﬁgcﬂﬂﬁ‘é'ﬂﬁu%h%@p%l@ﬁeorq 3 WSCaus ild1) %Hﬂéwm%%t@%ss

spectroscopy showed the desired conpound. The VISCOUS crude ol 0 g, 6.2
mol ) was di ssébved i nTaeetrenrttiphe wab0 srirreaw agt ifféq wiethre2s 10% HC aQ

(15 M) for 2 Boyrs.,caftglouhi € LG ShOWSd NQ.JI0rs o GLLT RO aLerial . The

acetonitrile i énoved &5 over the SUrface of the sol ution
affordi ng a sohgdihhatithas - ccol-liﬁzmbeehylmhﬁdpmdﬁywlz@ -(1x-20 m_) and dried

in vacuo to affodthe 25 uct satan solid (950 60% ield). 1H
NMR showed % he®H ¥|1Fé‘6 beghy 8& g~ §§C§*|&é’crﬁdc?sc<c9p¢9sﬁoagd 2N405S

- 2HC1; MrHgoung. ry@f8xiMenkbat€i5281@) nydrate (0.34 g, 2.6 mmol),

- (tetrahydro-2H-pyran-2-yl) hydroxylamine (0.30 g,
2.6 mmol),, followed by N-methylmorpholine (0.28 mL,
2.6 mmol). After 98 hours, the reaction was

20 concentrated in vacuo. The resulting residue was
partitioned between ethyl acetate (100 mL) and water
(40 mL). The organic layer was washed three times
with saturated sodium bicarbonate aqueous solution (3
x 25 mL), twice with brine (2 x 25 mL), dried over

25 Na,80,, filtered, and concentrated in vacuo. The
resulting oil was recrystallized in methanol (4 mL)
to give the THP hydroxamate as a white solid (1.28 g,
48%) . 'H NMR and mass spectrum were consistent with
the desired compound.

30 Part 8: Preparation of
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2.AF. AU A @A F. ALT.All.AF. Ali AYf. AF. A: L. A3. A y. Al @. AUBe. A
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ca] a] ] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]
HCE .F}Eﬁgql

E?%g?£9?Lf?gfggfggfggfggfggfcg]cg]ga?cg]ca]ca ca]ca.Qﬁﬂca]ca]c“a]c“a]c“a]ca

]Ca]Ca]Ca]Ca]Ca]CaLWﬁKﬂ‘ﬁﬂﬁ*ﬂ%&ﬂd%ﬂd&%e from part 7

Hl Uagvf g' (op| wmhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca ca] ca] ca] cajcalJcalc

a] ca] ca] ca] ca] cwjda] C'aa}%a?‘tﬁiefﬁq%q%a‘]%é‘]a@@]lca“%cs mL) a“d the
B ] et
5 21 mmol). After 2 hours at ambient temperature, the
reaction was concentrated to half the reaction volume
and then diluted with diethyl ether (200 mL). The
white suspension was filtered under nitrogen and
dried in vacuo to give the title compound as a white
10 solid (0.%94 g, 94%). MS(ES+) m/z calculated for
C31H3sN30s5: 445, found (M+1) 446.

Example 27: Preparation of N-hydroxy-4([[1'-(4-
methoxybenzoyl) (4,4’ -bipiperidin]) -1-
15 ' yllsulfonyl] -tetrahydro-2H-pyran-4-
carboxamide

O 0o 0

%,,%Y@

Part 9: Preparation of

%,,%p

A suspension of the pyran sulfonamide
20 hydrochloride salt from part 4 of Example 26 (3.0 g,

7.3 mmol), in dichloromethane (15 mL) and
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The THP hydroxamate from part 10 (1.44 g, 2.43

mmol) was dissolved in acetonitrile (25 mL),

diluted

with water (15 mL), and then treated with agqueous 2N

5 HCl (2.5 mL, 4.85 mmol). After 2 hours at ambient

temperature, the acetonitrile and excess hydrochloric

acid were removed with a stream of nitrogen.

The

resulting white suspension was filtered under

nitrogen, washed with water and dried in vacuo to

10 give the title compound as a white solid (0

X\

found (M+1l) 510.

.67 g,
56%). MS(ES+) m/z calculated for C,H;sN3;0-;S:

509,

Example 28: Preparation of N-hydroxy-4-[[4-[4-

15 (trifluoromethyl)phenoxyl] -1-piperidinyl]-

sulfonyl] ~4-piperidinecarboxamide,

mon roch ide
9 Q0
HO\N/%?XiT\T:::l\ CFy
H l ]
o
N ua

Part 12: Preparation of
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& ()- ! trimethylsilanolate (11.8 g, 91.6 mmol) was added at
10%1d& () - 1) 2*2+2, 2<2H2N2] 2uV7! | "310%&' () - 10%&' () - Y3109%&' () - #109&' () - 10%/0
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i) b kb R e e e

88838<8A8A<NV"Was diﬁ%bﬂ&eﬁ)1ﬁ|%ater1®%&b(mLm1@nd treated with 2N
10% : & () - n&lo%&' Sw&f() # 10%&'(& A8P889: ; ; zXeM/!I'l 1 X 10%&f‘%-|
10983& ()-'y 109F &“(’)tl PH1Gwek el YRbeE RUFPENZ1gYpMEP. vacuu
N\ <\ =] =N=_ =l =x=} oPL &Y &wE L1 BRI QY&h( vater and dried in vacuo to

10 give the carboxylic acid as a white solid (15.45 g,
96%) .'H NMR and mass spectrum were consistent with the
desired compound.

Part 13: Preparation of
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IsieVen
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15 In dry equipment under nitrogen, the carboxylic
acid from part 12 (15.45 g, 29.3 mmol) was dissoclved
in dry dimethylformamide (147 mL) and treated with 1-
(3-dimethylamino-propyl)-3-ethylcarbodiimide
hydrochloride (8.44 g, 44 mmol) and N-hydroxybenzo-

20 triazole hydrate (5.95 g, 44 mmol). After 1 hour and
20 minutes at ambient temperature, the suspension was
treated with O-(tetrahydro-2H-pyran-2-
yl)hydroxylamine (5.15 g, 44 mmol), followed by N-
methylmorpholine (9.7 mL, 88 mmol) three minutes

25 later. After stirring for 16 hours at ambient
temperature, the reaction was heated to fifty degrees
Celsius for 3 hours, and then treated with 1-(3-
dimethylamino-propyl) -3-ethylcarbodiimide
hydrochloride (1.41 g, 7.4 mmol), N-hydroxybenzo-
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Na,80,, filtered, and concentrated in vacuo to give
the THP hydroxamate piperidine N-benzyl as a brown
0il (18.4 g, 100%). 'H NMR and mass spectrum were
consistent with the desired compound.

15 Part 14: Preparation of
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The THP hydroxymate piperidine N-benzyl from
part 13 (1.0 g, 1.6 mmol) was dissolved in methanol
(4.5 mL) and then treated with ammonium formate (302
20 mg, 4.8 mmol) followed by palladium on carbon
(Degussa catalyst, 400 mg of 10 weight % on activated
carbon, 50% water). The black heterogeneous mixture
was stirred at ambient temperature for 30 minutes,
diluted with methanol (4.5 mL), and then stirred for
25 another 3 hours. The reaction was then filtered
through a methanol washed pad of Celite under
nitrogen, and the filtrate was concentrated in vacuo
to give the THP hydroxamate piperidine as a white
glassy foam (0.73 g, 85%). ‘H NMR and mass spectrum

30 were consistent with the desired compound.
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10 (0.34 g, 0.64 mmol) was treated with methanol (0.2
5 mL) followed by 4 N HC1l in 1,4-dioxane solution (2
mL, 8 mmol), which formed a white precipitate. After
1 hour at ambient temperature, the reaction diluted
with diethyl ether (5 mL), and the white suspension
was filtered under nitrogen, washed with diethyl
10 ether and dried in vacuo to give the title compound
as a white solid (0.18 g, 58%). MS(FABMS) m/z

calculated for C;sH,sN3OsSF3: 451, found (M+1l) 452.

Example 29: Preparation of bis(2-chloroethyl) -
15 , mi 16

Cl\/\N/\/CI

O

A suspension of bis(2-chloroethyl) amine
hydrochloride (Aldrich, 500 g, 2.8 mol), sodium
acetate (229.8 g, 2.8 mol), and benzaldehyde (270.5
mL, 2.66 mol), in tetrahydrofuran (2.5 L), was cooled

20 to ten degrees Celsius, and treated with sodium
triacetoxyborohydride (712.4 g, 3.36 mol) at a rate
such that the temperature did not exceed eighteen
degrees Celsius. After stirring the white suspension
at ambient temperature for 25 hours, the reaction was

25 quenched with the addition of ethyl acetate (4 L)
followed by 2.5 M sodium hydroxide (3.5 L), which
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10%°P& () - a?MBfhMe the mixture pH = 9. The mixture was partitioned

with the addition of water (3 L). The aqueous layer
was extracted with ethyl acetate (1.5 L). The
combined organic layers were washed twice with brine
5 (2 x 1 L), dried over MgSO,, filtered, and
concentrated in vacuo. The crude yellow 0il was
purified on silica gel (hexanes) to give a clear,
colorless oil (482.6 g, 78%). !H NMR and mass
spectrum were consistent with the desired compound.
10
Example 30: Preparation of 1-(2-furanylmethyl)-N-
hydroxy-4-[[4-[4-(trifluoromethyl) -
phenoxy] -1-piperidinyllsulfonyl]-4-

idinecarboxamide
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To a solution of the piperidine methyl ester

20 from Part 1 of Example 42 (3.91 g, 8.7 mmol) and 2-
furaldehyde (0.79 mL, 9.6 mmol) in dichloroethane (58
mL) was added glacial acetic acid (0.5 mL, 8.7 mmol)
followed by sodium triacetoxyborohydride (2.4 g, 11.3
mmol) . After 64 hours, the reaction was concentrated

25 1in vacuo and partitioned between ethyl acetate (75
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brine (2 x 25 mL), dried with MgSO,, filtered, and
concentrated in vacuo. Recrystallization of the
crude cil in methanol yielded a brown, tan solid,
which was suspended in tetrahydrofuran (17.4 mL) and

10 treated with potassium trimethylsilanolate (3.34 g,
26.0 mmol). After 20 hours at ambient temperature,
the reaction was diluted with tetrahydrofuran (10 mL)
and charged again with potassium trimethylsilanclate
(2.22 g, 17.3 mmol). After 7 hours, the reaction was

15 concentrated in vacuo, and the resulting residue was
dissolved in water (100 mL) and treated with 2 N HC1
until pH = 7. The white suspension was vacuum
filtered, washed with water and dried in vacuo to
give the carboxylic acid as a white solid (4.4 g,

20 97%). 'H NMR and mass spectrum were consistent with
the desired compound.

Part 18: Preparation of
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In dry equipment under nitrogen, the carboxylic
25 acid from part 17 (3.93 g, 7.61 mmol) was dissolved
in dry dimethylformamide (38 mL) and treated with 1-
(3-dimethylamino-propyl) -3-ethylcarbodiimide
hydrochloride (2.2 g, 11.4 mmol), N-hydroxybenzo-
triazole hydrate (1.54 g, 11.4 mmol), O-(tetrahydro-
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agueous socolution (100 mL), water (100 mL), brine (100

10 mL), dried over Na,50,, filtered, and concentrated in

vacuo. The resulting vellow oil was recrystallized

in methanol (6 mL) to give the THP-hydroxamate as a

white solid (2.48 g, 53%). ‘H NMR and mass spectrum

were consistent with the desired compound.

15 Part 19: Preparation of
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The THP-hydroxamate from part 18 (2.41 g, 3.91
mmol) was dissolved in methanol (1.0 mbL) and 1,4-
dioxane (15 mL), then treated with 4 N HCl in 1,4-
20 dioxane solution (10 mL, 392 mmol), which formed a tan
precipitate. After 1 hour at ambient temperature,
the reaction was diluted with acetonitrile (3 mlL),
and the suspension was filtered under nitrogen,
washed with acetonitrile and dried in vacuo to give
25 the title compound as a white solid (1.68 g, 81%).
MS(EI) m/z calculated for C;3H;sN30¢SF3: 531, found
(M+1) 532.

Example 31: Preparation of 4-([4-[4-[4-
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Part 20: Preparation of

In dry equipment under nitrogen, 4-[4-
(crifluoromethyl)phenoxy]phenol (Aldrich, 6.0 g, 23.6
10 mmol) was added to a dimethylformamide (53 mL)
suspension of sodium hydride (60% dispersion in
mineral oil, 0.95 g, 23.6 mmol), which was pre-washed
in hexanes, while at zero degrees Celsius. After
addition, the cold bath was removed and the J::eaction
15 was warmed to ambient temperature. After 30 minutes,
the reaction was cooled to zero degrees Celsius,
charged with 4- (methylsulfonyl)hydroxy-1-
piperidinecarboxylic acid, 1,1-dimethylethyl ester
(Example 23, part B) (5.5 g, 19.7 mmol), then heated
20 to eighty degrees Celsius. After 17 hours, the
reaction was again treated with sodium hydride (60%
dispersion in mineral oil, 0.95 g, 23.6 mmol), and
then 10 minutes later with 4- (methylsulfonyl)hydroxy-
l-piperidinecarboxylic acid, 1,1-dimethylethyl ester
25 (5.5 g, 19.7 mmol). After 47 hours, the reaction was
cooled to ambient temperature, quenched with water
(10 mL), concentrated in vacuo, and partitioned

between diethyl ether (100 mL) and water (100 mL).

10

10uu
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mL) . The combined organic layers were washed with
water (25 mlL), twice with brine (2 x 25 mL), dried
5 over Na,SO,, filtered, concentrated and dried in vacuo
to give a brown oil.

The crude o0il was treated with 4N HCl in 1,4-
dioxane solution (47 mL, 188 mmol) at ambient
temperature. After 2 hours, the reaction was

10 concentrated in vacuo, and partitioned between ethyl
acetate (100 mL) and water (50 mL). The agueous
layer was made pH = 8 with the addition of saturated
sodium bicarbonate agqueous solution, then extracted
twice with ethyl acetate (2 x 25 mL). The combined

15 organic layers were washed with saturated sodium
bicarbonate aqueous solution (50 mL), water (50 mL),
brine (25 mL), dried over Na;S0,;, filtered,
concentrated and dried in vacuo to give a brown oil.
The crude product was purified on silica gel

20 (hexanes/ ethyl acetate) to give the amine as a
yellow, orange solid (5.5 g, 69% over 2 steps). 'H NMR
and mass spectrum were consistent with the desired
compound.

Part 21: Preparation of

N/
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To a solution of the amine from part 20 (4.5 g,

13.3 mmol) and triethylamine (3.72 mL, 26.7 mmol) in
dichloromethane (12 mL) at zero degrees Celsius was
added a solution of methane sulfonyl chloride (1.55

30 mL, 20.0 mmol) in dichloromethane (15 mL). After 2.5

hours at ambient temperature, the solvent was removed
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100%) . 'H NMR and mass spectrum were consistent with
the desired compound.

10 Part 22: Preparation of
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In dry equipment under nitrogen, the methyl
sulfonamide from part 21 (5.62 g, 13.5 mmol) was
dissolved in dry tetrahydrofuran (27 mL) and cooled

15 to minus seventy-five degrees Celsius. The resulting
solution 'was then treated with a 1M solution of
lithium bis(trimethylsilyl)amide (40.6 mL, 41.0 mmol)
at a rate such that the temperature remained below
minus sixty five degrees. After 30 minutes, the

20 reaction was treated with a solution of methyl
chloroformate (1.05 mL, 13.5 mmol) in dry
tetrahydrofuran (13 mL), while maintaining the
temperature below minus seventy degrees. After 3
hours at minus sixty degrees Celsius, the reaction

25 was quenched with saturated ammonium chloride agueous
solution (100 mL), warmed to ambient temperature and
concentrated in vacuo. The resulting residue was
partitioned between ethyl acetate (150 mL) and water
(100 mL) .

30 The organic layer was washed with water (50 mL),

brine (50 mL), dried over Na;S0O,, filtered, and
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sulfonamide as a yellow oil (6.32 g, 98.6%). 'H NMR
and mass spectrum were consistent with the desired
compound.

5 Part 23: Preparation of
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To a solution of the methylene sulfonamide from
part 22 (2.56 g, 5.41 mmol) 1in dimethylformamide (14
mL) was added bis- (2-bromoethyl)ether (1.38 g, 5.95
10 mmol), 18-Crown-6 (250 mg), followed by potassium
carbonate (2.24, 16.2 mmol). After the heterogeous
mixture was stirred at sixty degrees Celsius for 22
hours, more potassium carbonate (0.75 g, 5.4 mmol)
was added to the reaction. After another 17 hours,
15 the reaction was charged with more potassium
carbonate (0.75 g, 5.4 mmol). The reaction was
concentrated in vacuo after 30 hours, and the
resulting oil was partitioned between ethyl acetate
(150 mL) and water (150 mL). The aqueous layer was
20 extracted twice with ethyl acetate (2 x 50 mL), then
the combined organic layers were washed with water
(50 mL), brine (25 mL), dried over Na,S0,, filtered,
and concentrated in vacuo to give the pyran methyl
ester as a white solid. (2.84 g, 97%). 'H NMR and
25 mass spectrum were consistent with the desired
compound.

Part 24: Preparation of
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methyl ester from part 23 (2.55 g, 4 69 mmol) was
suspended in dry tetrahydrofuran (10 mL) and
potassium trimethylsilanolate (1.81 g, 14.1 mmol) was

5 added at ambient temperature. After 28 hours, the
reaction was charged with more potassium
trimethylsilanolate (0.3 g, 2.3 mmol). After 21
hours, the reaction was again charged with more
potassium trimethylsilanolate (0.3 g, 2.3 mmol) .

10 After 3 hours, the reaction was concentrated in
vacuo, and the resulting residue was partitioned
between ethyl acetate (50 mL) and water (50 mL).

The agueous layer was extracted twice with ethyl
acetate (2 x 25 mL), then the combined organic layers

15 were washed with brine (30 mL), dried over Na,;SO,,
filtered, concentrated and dried in vacuo to give the
carboxylic acid as a tan solid (1.71 g, 69%). 'H NMR
and mass 'spectrum were consistent with the desired
compound.

20 Part 25: Preparation of

9 Q0
SilsioNe !
H
0] CF
0

In dry eguipment under nitrogen, the carboxylic
acid from part 24 (1.44 g, 2.72 mmol) was dissolved
in dry dimethylformamide (14 mL) and treated with 1-

25 (3-dimethylamino-propyl) -3-ethylcarbodiimide

hydrochloride (0.78 g, 4.1 mmol), N-hydroxybenzo-
triazole hydrate (0.55 g, 4.1 mmol), O-(tetrahydro-
2H-pyran-2-yl)hydroxylamine (0.48 g, 4.1 mmol),
followed by N-methylmorpholine (0.90 mL, 8.16 mmol).

30 After 26 hours at ambient temperature, the reaction
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10hh was partitioned between ethyl acetate (50 mL) and

water (50 mL). The aqueous layer was extracted with
ethyl acetate (20 mL), and the combined organic
5 layers were washed with 5% KHSO; agueocus solution (30

mL), brine (30 mL), dried over Na,S0O,, filtered, and
concentrated in vacuo. The resulting yellow o0il was
purified on silica gel (1:1, hexanes:ethyl acetate)
to give the THP hydroxamate as a yellow oil (0.96 g,

10 56%). 'H NMR and mass spectrum were consistent with
the desired compound.

Part 26: Preparation of

9 O\\/,O
H
o 0 CF

The THP hydroxamate from part 25 (0.82 g, 1.3
15 wmmol) was dissolved in acetonitrile (10 mL) and then
treated with agueous 10% agueous hydrochloric acid
solution (10 mL, 12 mmol). After 25 hours at ambient
temperature, the acetonitrile and excess hydrochloric
acid were removed with a stream of nitrogen. The
20 resulting white suspension was filtered under
nitrogen, washed with water and dried in vacuo to
give the title compound as a white seolid (0.39 g,
55%). HRMS m/z calculated for C;4H3sN;0,S: 545.1569,
observed 545.1586.
25
Example 32: Preparation of tetrahydro-N-hydroxy-4-
[[4- (4-pentylphenyl) -1-piperazinyl] -
sulfonyl] -2H-pyran-4-carboxamide,

neonohydrochloride
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Part A: To a solution of tert-butyl-piperazine

(5.00 g, 26.84 mmol) in toluene (50 mL) was added
sodium tert-butoxide (3.01 g, 31.32 mmol). After

5 stirring at ambient temperature for 5 minutes, 1-
bromo-4-n-pentylbenzene (5.08 g, 22.37 mmol), 2,2'-
bis (diphenylphosphino)-1,1'-binaphthyl (BINAP) (0.418
g, 0.671 mmol) and tris(dibenzyldeneacetone) -
dipallidium (0) (0.205 g, 0.224 mmol) were added to

10 the reaction mixture. The resulting mixture was
heated to eighty degrees Celsius for 22 hours. After
cooling to ambient temperature the reaction mixture
was filtered through a pad of Celite®, washing with
tetrahydrofuran and methanol. The filtrate was

15 concentrated in vacuo to give the aryl Boc-piperazine
as an orange oily solid (9.60 g, >100%).

Part B: The aryl Boc-piperazine of part A (9.60

g, ~ 22.37 mmol) was treated with a solution of 4N
HCl in dioxane (56 mL). The resulting mixture was

20 stirred at ambient temperature for 2 hours then the
reaction was concentrated in vacuo. Diethyl ether
(50 mL) was added and the precipitate was collected
by filtration to give the aryl piperazine as a tan
solid (8.49 g, 100 %).

25 Part C: To a solution of the aryl piperazine of
part B (4.00 g, 13.10 mmol) in dichloromethane (50

mL), cooled to zero degrees Celsius, was added
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ethyl acetate. An emulsion formed and the solids
were collected by filtration. The solids were
triturated with ethyl acetate to give the methyl
10 sulfonamide as a tan solid (3.99 g, 98 %).

Part D: To a suspension of the methyl
sulfonamide of part C (3.35 g, 10.79 mmol) in
tetrahydrofuran (50 mL), cooled to minus seventy-
eight degrees Celsius, was added lithium

15 bis(trimethylsilyl)amide (24.00 mL, 1.0 M in
tetrahydrofuran, 24.00 mmol) at such a rate that the
temperature of the reaction mixture never exceeded
minus seventy degrees Celsius. Once the addition was
complete, the cooling bath was removed. After 30

20 minutes, the cooling bath was replaced and a sclution
of dimethyl carbonate (1.09 mL, 12.95 mmol) in
tetrahydrofuran (5.0 mL) was added. After 30 minutes
additional lithium bis(trimethylsilyl)amide (5.40 mL,
1.0 M in tetrahydrofuran, 5.40 mmol) was added

25 followed by additional dimethyl carbonate (0.273 mL,
3.24 mmol). After stirring at minus seventy-eight
degrees Celsius for 1 hour the reaction was gquenched
by the addition saturated NH,Cl and concentrated in
vacuo. The residue was diluted with H,0 and extracted

30 with ethyl acetate. The combined organic layers were
washed with 5% KHSO,, saturated NaCl and dried over
Na,S80,. Chromatography (on silica, ethyl
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5 dimethylformamide (10 mL) was added K,CO; (1.35 g,
9.78 mmol) and dibromoethyl ether (0.430 mL, 3.42
mmol) and the resulting mixture was heated to forty
degrees Celsius. After 21 hours additional K,;CO;
(0.450 g, 3.26 mmol) and dibromoethyl ether (0.102

10 mL, 0.815 mmol) were added and the resulting mixture
was heated to forty degrees Celsius for 4 hours.
After cooling to ambient temperature the reaction was
diluted with H;0 and extracted with ethyl acetate.
The combined organic layers were washed with

15 saturated NaCl and dried over Na,SO4. Chromatography
(on silica, ethyl acetae/hexanes) provided the ester
as a pale yellow solid (1.23 g, 86%).

Part F: To a solution of the ester of part E
(1.23 g, 2.80 mmol) in tetrahydrofuran (10 mL) was

20 added potassium trimethylsilanolate (0.718 g, 5.60
mmol) . The resulting mixture was stirred at ambient
temperature overnight (about 18 hours) and then
diluted with H,0 and acidified (pH-7.0) with 1 N HCl.
The precipitate was collected by filtration. The

25 solids were suspended in acetonitrile and then
concentrated in vacuo to give the acid as an off-
white solid (0.910 g, 76%).

Part G: To a suspension of the acid of part F
(0.910 g, 2.14 mmol) in N,N-dimethylformamide (10 mL)

30 was added l-hydroxybenzotriazole (0.347 g, 2.57
mmol), N-methylmorpholine (0.701 mL, 6.42 mmol), O-
(tetrahydropuranyl) hydroxylamine (0.752 g, 6.42
mmol) and 1-3-[(dimethylamino)propyl] -3-
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saturated NaHCO;, saturated NaCl and dried over

Na;S0;,. Chromatography (on silica, ethyl
acetate/hexanes) provided the protected hydroxamate
as a clear oil (1.11 g, 99%).

10 Part H: The protected hydroxamate of part G
(1.10 g, 2.10 mmol) was treated with a solution of 4N
HCl in dixocane (5.25 mL) and methanol (0.851 mL,
21.00 mmel) and the resulting mixture was stirred at
ambient temperature for 2 hours. Diethyl ether (20

15 mL) was added and the precipitate was collected by
filtration to provide the title compound as an off-
white solid (0.972 g, 97%). MS MH' calculated for
C21H3,05N38: 440, found 440.

20 Example 33: Preparation of tetrahydro-N-hydroxy-4-
[ (4-phenyl-l-piperazinyl)sulfonyl] -2H-
an-4- xami

Oo0o0

Part A: To a solution of bis(2-bromoethyl)ether
25 (1.55 g, 6.70 mmol) in acetone (30 mL) was added K,COs;
(9.26 g, 67.00 mmol), 18-crown-6 (500 mg) and the
sulfonamide ester of part B for SC-81434A (2.00 g,
6.70 mmocl). The reaction mixture was heated at

reflux for 15 hours then filtered through a pad of
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sixty degrees Celsius for 6 hours. The reaction
mixture was concentrated in vacuo and the residue was
partitioned between H,0 and chloroform. The agqueous
layer was further extracted with chloroform. The

10 combined organic layers were washed with H,0 and dried
over Na,SO;. Chromatography (on silica, ethyl acetate
with 5% acetonitrile/hexanes) provided the cyclized
ester as a pale yellow oil (1.34 g, 54%).

Part B: To a solution of the cyclized ester of

15 part A (1.34 g, 3.64 mmol) in tetrahydrofuran (15 mL)
was added potassium trimethylsilanolate (1.40 g,
10.92 mmol). The resulting mixture was stirred at
ambient temperature for 24 hours and then the
tetrahydrofuran was removed by blowing N, over the

20 reaction mixture. The residue was dissolved in H,;0,
washed with diethyl ether, then acidified (pH-3.0)
with 1N HCl and extracted with ethyl acetate. The
combined organic layers were washed with saturated
NaCl and dried over Na,SO4. Concentration in vacuo

25 provided the acid as an off-white solid (1.20 g,
79%) .

Part C: To a solution of the acid of part B

(1.00 g, 2.82 mmol) in N,N-dimethylformamide (6.0 mL)
was added 1l-hydroxybenzotriazole (0.457 g, 3.38

30 mmol), N-methylmorpholine (0.924 mL, 8.46 mmol), O-
(tetrahydropuranyl) hydroxylamine (0.469 g, 4.23
mmol) and 1-3-[(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (0.757 g, 3.95 mmol).
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Part A: To a solution of 4-amino-1-
benzylpiperidine (10.0 g, 45.82 mmol) in
tetrahydrofuran (100 mL) was added di-tert-butyl
5 dicarbonate (30.0 g, 137.46 mmol) and a catalytic
amount of N,N-dimethylaminopyridine. The resulting
mixture was heated at reflux for 5 hours. After
cooling to ambient temperature the reaction mixture
was concentrated in vacuo. The solids were washed
10 with hexanes to provide the carbamate as a white
crystalline solid (13.7 g, >100%).
Part B: To a solution of the carbamate of part
A (10.0 d, 34.43 mmol) in methanol (200 mL) was added
ammonium formate (6.51 g, 103.29 mmol) and 4% Pd/C.
15 The resulting mixture was heated at reflux for 1.5
hours. After cooling to ambient temperature the
reaction mixture was filtered through a pad of
Celite®, washing with methanol. The filtrate was
concentrated in vacuo to provide the piperidine as an
20 off-white solid (6.90 g, 100%).
Part C: To a solution of the piperidine of part
B (6.90 g, 34.43 mmol) in dichloromethane (100 mL),
cooled to zero degrees Celsius, was added
triethylamine (5.28 mL, 37.87 mmol) followed by
25 methanesulfonyl chloride (2.79 mL, 36.12 mmol). Once

the addition was complete the cooling bath was

removed and the resulting mixture was stirred for 15
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tetrahydrofuran (40 mL). Once the addition was
complete, the cooling bath was removed and replaced
after 0.5 hours. To the resulting mixture was

15 quickly added methyl chloroformate (1.37 mL, 17.74
mmol) . After 0.5 hours, the reaction mixture was
quenched by the addition of saturated NH,Cl and then
the tetrahydrofuran was concentrated in vacuo. The
reaction mixture was diluted with H,O0 and extracted

20 with ethyl acetate. The combined organic layers were
washed with saturated NaCl and dried over Na;SO,.
Concentration in vacuo provided the sulfonamide ester
as an off-white solid (5.29 g, 97%) .

Part E: The sulfonamide ester of part D (5.27

25 g, 5.67 mmol) was treated with a solution of 4 N HCI
in dioxane (40 mL). After stirring at ambient
temperature for 1 hour the reaction mixture was
concentrated in vacuec. The resulting solids were
washed with hexanes to provided the amine as a tan

30 solid (4.19 g, 98%).

Part F: To a solution of the amine of part E

{(1.50 g, 5.50 mmol) in dichloromethane (10 mL),

cooled to zero degrees Celsius, was added
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H,O0 and diethyl ether to provide the amide as a tan
solid (1.78 g, 80%).
Part G: To a solution of the amide of part F
10. (1.52 g, 3.72 mmol) in N,N-dimethylformamide (10.0
mL) was added K,CO; (1.54 g, 11.16 mmol), l8-crown-6
(0.50 g) and bis(2-chloroethyl)benzyl amine (0.864 g,
3.72 mmol). The resulting mixture was heated to
sixty degrees Celsius of 22 hours, at which time
15 additional K,;CO; (0.514 g, 3.72 mmol) and bis(2-
chloroethyl) benzyl amine (0.216 g, 0.93 mmol) were
added. The resulting mixture was heated to sixty
degrees Celsius for 14.5 hours at which time
additional K;CO; (0.514 g, 2.72 mmol) was added. The
20 resulting mixture was heated to sixty degrees Celsius
of 14 hours, at which time additional K,CO; (0.514 g,
-3.72 mmol) and bis(2-chlorocethyl)benzyl amine (0.216
g, 0.93 mmol Prepared by Darren Kassib) were added.
The resulting mixture was heated to sixty degrees
25 Celsius for 24 hours. After cooling to ambient
temperature the reaction mixture was diluted with H;0
and extracted with chloroform. The combined organic
layers were washed with saturated NaCl and dried over
Na,;S0;. Chromatography (on silica, ethyl acetate with
30 5% methanol/hexanes) followed by trituration with
diethyl ether provided the cyclized ester as an off-

white solid (0.950 g, 45%).
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- Mk<=>?wWU3xY7 The filtrate was concentrated in vacuo to provide the

amine as a gray solid (0.760 g, 95%).

10 Part I: To a solution of the amine of part H
(0.760 g, 1.59 mmol) in N,N-dimethylformamide (5.0
mlL) was added K,CO; (0.330 g, 2.39 mmol) and 2-
bromoethyl methyl ether (0.225 mL, 2.39 mmol). The
resulting mixture was stirred at ambient temperature

15 over the weekend then additional K,CO; (0.055 g, 0.398
mmol) and 2-bromoethyl methyl ether (0.037 mL, 0.398
mmol) was added. After stirring at ambient
temperature for 24 hours the reaction mixture was
diluted with H;O and extracted with ethyl acetate.

20 The combined organic layers were washed with
saturated NaCl and dried over Na,S0O,. Chromatography
(on silica, ethyl acetate with 5% methanol/hexanes)
provided the alkylated amine as a white solid (0.550
g, 65%).

25 Part J: To a solution of the alkylated amine of
part I (0.540 g, 1.01 mmol) in tetrahydrofuran (5.0
mL) was added potassium trimethylsilanolate (0.388 g,
3.02 mmol). The resulting mixture was stirred at
ambient temperature for 18 hours then the

30 tetrahydrofuran was removed by blowing N over the
reaction mixture. The reaction mixture was diluted
with H;0 and neutralized (pH-7) with 1IN HCl. The

resulting aqueous reaction mixture was concentrated
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10%b& () - WRIS] JngJKngH7 }o a solution of the crude acid of part
J (0.610 g, -~ 1.01 mmol) in N,N-dimethylformamide
5 (5.0 mL) was added 1l-hydroxybenzotriazole (0.164 g,
1.21 mmol), N-methylmorpholine (0.331 mL, 3.03 mmol),
- (tetrahydropuranyl) hydroxylamine (0.177 g, 1.52
mmol) and 1-3-[(dimethylamino)propyl] -3-
ethylcarbodiimide hydrochloride (0.271 g, 1.41mmol).
10 After stirring at ambient temperature for 0.5 hours,
additional N,N-dimethylformamide (5.0 mL) was added.
After stirring at ambient temperature overnight
(about 18 hours) the reaction mixture was heated to
forty-five degrees Celsius for 24 hours. The
15 reaction mixture was then diluted with H;O and
extracted with ethyl acetate. The combined organic
layers were washed with saturated NaHCO;, saturated
NaCl and.,dried over Na,S0,. The resulting solids were
washed with diethyl ether to give the protected
20 hydroxamate as an off-white solid (0.300 g, 49%).
Part L: To a solution of the protected
hydroxamate of part K (0.300 g, 0.483 mmol) in
. dioxane (3.0 mL) and methanol (1.0 mL) was added a
solution of 4N HCl in dioxane (1.2 mL). After
25 stirring at ambient temperature for 1.5 hours the
solvent was removed by blowing N; over the reaction
mixture. The resulting solids were washed with
diethyl ether to give the title compound as a pink
solid (0.193 g, 70%). MS MH" calculated for
30 Cy3H3;06N4S;Fy: 537, found 537.

Example 35: Preparation of N-hydroxy-1l-phenyl-4-[[4-
[4- (trifluoromethoxy) phenoxy) -1-
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5 Part A: To a solution of commercially available
4 -hydroxypiperidine (46.3 g, 458 mmol) in
tetrahydrofuran (300 mL) was slowly added
triethylamine (67.0 mL, 481 mmol) followed by a
solution of di-tert-butyl dicarbonate (100 g, 458

10 mmol) in tetrahydrofuran (200 mL). After stirring at
ambient temperature for 17 hours the reaction mixture
was concentrated in vacuo. The residue was dissolved
in ethyl acetate (500 mL) and washed with 5% KHSO,
saturated NaHCO,;, saturated NaCl and dried over

15 Na;S0;. Crystallization with hexanes provided the
carbamate as an off-white solid (87.8 g, 95%).

Part B: To a solution of the carbamate of part
A (5.00 g, 24.84 mmol) in dichloromethane (50 mL),
precooled in an ice-bath, was added triethylamine

20 (3.81 mL, 27.32 mmol) followed by methanesulfonyl
chloride (2.02 mL, 26.08 mmol). Once the addition
was complete, the cooling bath was removed. After
stirring for 2 hours, the reaction mixture was
concentrated in vacuo. The residue was partitioned

25 Dbetween ethyl acetate and H;0. The aqueous layer was
further extracted with ethyl acetate. The combined

organic layers were washed with saturated NaCl and
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phenol (2.00 g, 11.23 mmol) in N,N-dimethylformamide
5 (25 mL), cooled to zero degrees Celsius, was added

sodium hydride (0.449 g, 60% oil dispersion, 11.23
mmol) . Once the addition was complete the cooling
bath was removed and then replaced after 0.5 hours.
To the resulting mixture was added the mesylate of

10 part B (2.61 g, 9.36 mmol): The reaction mixture was
then heated to forty degrees Celsius. After stirring
at forty degrees Celsius for 15 hours the temperature
of the reaction was increased to eighty degrees
Celsius. After 8 hours at eighty degrees Celsius the

15 reaction mixture was cooled in an ice-bath and
additional sodium hydride (0.225 g, 60% oil
dispersion, 5.62 mmol) was added. After 30 minutes
additional mesylate of part B (1.31 g, 4.68 mmol) was
added and the resulting mixture was heated to eighty

20 degrees Celsius. After 15 hours at eighty degrees
Celsius the reaction was cooled to ambient
temperature and concentrated in vacuo. The residue
was partitioned between H,0 and diethyl ether. The
organic layer was washed with saturated NaCl and

25 dried over Na,S0O,. After concentration in vacuo the
residue was treated with a solution of 4 N HCl in
dioxane (30 mL). After stirring at ambient
temperature for 2 hours, the reaction mixture was
concentrated in vacuo. Water was added and the

30 reaction was extracted with ethyl acetate. The
agueous layer was then made alkaline (pH-10} with 2.5
N NaOH and extracted with ethyl acetate. The

combined organic layers were washed with saturated
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11.5 g, 44.1 mmol) in dichloromethane (125 mlL),
precooled in an ice-bath, was added triethylamine
(12.3 mL, 88.1 mmol) followed by a solution of
methanesulfonyl chloride (5.1 mL, 66.1 mmol) in
dichloromethane (20 mL). Once the addition was
complete, the cooling bath was removed. After 1 hour
at ambient temperature, the reaction mixture was
concentrated in vacuo. The residue was partitioned
between H;0 and ethyl acetate. The organic layer was
washed with saturated NaCl and dried over Na,SO;.
Recrystallization from ethyl acetate/hexanes provided
the sulfonamide as an off-white solid (10.77 g,
72%) .

Part E: To a solution of the sulfonamide of
part D (10.77 g, 31.8 mmol) in tetrahydrofuran (64
mL), cooled to minus seventy-five degrees Celsius,
was added lithium bis(trimethylsilyl)amide (80 mL, 1M
in tetrahydrofuran, 80.0 mmol), at such a rate that
the temperature of the reaction never exceeded minus
sixty five degrees Celsius. After stirring at minus
seventy-five degrees Celsius for 30 minutes, a
solution of methyl chloroformate (2.45 mL, 31.8 mmol)
in tetrahydrofuran (32 mL) was slowly added at such a
rate that the temperature of the reaction never
exceeded minus sixty five degrees Celsius. After
stirring at minus seventy-five degrees Celsius for 30
minutes the reaction was quenched by the addition of
saturated NH,Cl and extracted with ethyl acetate. The

combined organic layers were washed with saturated

g'glLJEVnW\hnt nzn~ @ 10! ! XFyy10%& () - GLOYK& () # 10%<& ()- 10
7%
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NaCl and dried over Na,S0,. Concentration in vacuo
gave the sulfonamide ester as a yellow oil (12.69,
100%) .

Part F: To a suspension of dibromotriphenyl-

5 phosphorane (50.0 g, 118.45 mmol) in dichloromethane
(200 mL), cooled to zero degrees Celsius, was added
N-phenyldiethanol amine (10.0 g, 55.18 mmol). Once
the addition was complete, the cooling bath was
removed. After stirring at ambient temperature for

10 17.5 hours, the reaction mixture was concentrated in
vacuo. The residue was then treated with warm ethyl
acetate and the resulting precipitate was removed and
the filtrate was concentrated in vacuo.

Chromatography (on silica, hexanes/dichloromethane)

15 provided the dibromoamine as a light yellow oil
(5.85 g, 35%).

Part G: To a solution of the dibromocamine of
part F(5.60 g, 18.24 mmol) in N,N-dimethylformamide
were added K,CO3; (6.87 g, 49.74 mmol), the sulfonamide

20 ester of part E (6.59 g, 16.58 mmol) and 18-crown-6
(1.66 g). The resulting mixture was heated to eighty
degrees Celsius for 14.5 hours at which time
additional K,CO; (3.44 g, 24.89 mmol) was added.

After stirring at eighty degrees Celsius for 7.5

25 hours the reaction mixture was cooled to ambient
temperature and then concentrated in vacuo. The
residue was dissolved in ethyl acetate, filtered
through a pad of Celite ® and the filtrate was
concentrated in vacuo. Chromatography (on silica,

30 ethyl acetate/hexanes) gave a yellow solid that after
washing with hot methanol provided the cyclized ester

as an off-white solid (3.15 g, 35%).
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10 was added potassium trimethylsilanolate (2.24 g,
17.43 mmol). The resulting mixture was stirred at
5 ambient temperature for 24 hours and then H;0 was
added. After neutralization (pH-7) with 1 N HCl, the
tetrahydrofuran was removed by concentration in
vacuo. After readjusting the pH of the agueous
reaction mixture (pH = 7) the precipitate was
10 collected by filtration of give the acid as and off-
white solid (2.97 g, 97%).
Part I: To a solution of the acid of part H
(2.97 g, 5.62 mmol) in N,N-dimethylformamide (20 mL)
were added l-hydroxybenzotriazole (0.911 g, 6.74
15 mmol), N-methylmorpholine (1.85 mL, 16.86 mmol), O-
(tetrahydropuranyl) hydroxylamine (1.98 g, 16.86
mmol) and 1-3-[(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (1.51 g, 7.87 mmol).
After stirring at ambient temperature for 18 hours
20 the reaction mixture was concentrated in vacuo.
Water was added and the agueous reaction mixture was
extracted with ethyl acetate. The combined organic
layers were washed with saturated NaHCO;, saturated
NaCl and dried over Na,S0O4. The resulting solids were
25 washed with hot methanol to give the protected
hydroxamate as a white solid (3.09 g, 88%).
Part J: The protected hydroxamate of part I
(3.09 g, 4.92 mmol) was treated with a solution of 4
N HCl in dioxane (12.0 mL) and methanol (1.99 mL,
30 49.23 mmol). After stirring at ambient temperature
for several minutes additional dioxane (10 mL) was
added. After stirring at ambient temperature for 1.5

hours diethyl ether was added and the precipitate was
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an off-white solid (2.67 g, 94%). MS MH' calculated

for C24H2905N351F3: 544, found 544.

5 Example 36: Preparation of N-hydroxy-l-phenyl-4-([[4-
[4- (trifluoromethyl)phenoxy] -1-
piperidinyl]sulfonyl)]-4-

ridine oxami monohydroch
O Q\ //()
HO\N S\r\(/\L /©/CF3
H
(0]
N

f HCI
10

Part A: To a solution of the carbamate of part
A for Example 35 (6.03 g, 30.0 mmol) in N,N-
dimethylformamide (60 mL), were added Cs;C0O; (9.77 g,
15 30.0 mmol) and 4-fluorcobenzotrifluoride (3.8 mL, 30.0
mmol). After stirring at ninety degrees Celsius for
. 19 hours, additional Cs,C0; (3.26 g, 10.0 mmol) and 4-
- fluorobenzotriflucride (0.95 mL, 10.0 mmol) were
added. After stirring at ninety degrees Celsius for
20 46 hours, the reaction mixture was concentrated in
vacuo. The residue was dissolved in ethyl acetate
and the organic layer was washed with H;0, saturated
NaCl and dried over Na;S0O,. Chromatography (on
silica, ethyl acetate/hexanes) provided the Boc-amine
25 as a white solid (6.0 g, 58%).
Part B: The Boc-amine of part A (4.10 g, 11.87
mmol) was treated with a solution of 4N HCl in

dioxane (20.0 mL). After stirring at ambient
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concentrated in vacuo to provide the amine as a white
solid (3.54 g, >100%).
Part C: To a solution of the amine of part B
5 (3.34 g, 11.87 mmol) in dichloromethane (40 mL),
cooled in an ice-bath, was added triethylamine (3.31
mL, 23.74 mmol) followed by methanesulfonyl chloride
(1.38 mL, 17.81 mmol). Once the addition was
complete the cooling bath was removed. After
10 stirring at ambient temperature for 2 hours, the
reaction mixture was concentrated in vacuo. The
residue was partitioned between H;0 and ethyl acetate.
The organic layer was washed with 5% KHSO,, saturated
NaCl and dried over Na;SO,. Concentration in vacuo
15 provided the sulfonamide as a pale yellow solid
(4.25 g, >100%).
Part D: To a solution of the sulfonamide of
part C (5.00 g, 15.46 mmol) in tetrahydrofuran (30
mL), cooled to minus forty degrees Celsius, was added
20 lithium bis(trimetylsilyl)amide (31.0 mL, 1 M in
tetrahydrofuran, 31.0 mmol) at such a rate that the
temperature of the reaction never exceeded minus
thirty five degrees Celsius. After stirring at minus
forty degrees Celsius for 30 minutes, a solution of
25 dimethyl carbonate (1.56 mL, 18.55 mmol) in
tetrahydrofuran (10 mL) was added at such a rate that
the temperature of the reaction never exceeded minus
thirty five degrees Celsius. After stirring at minus
forty degrees Celsius for 30 minutes, the reaction
30 was quenched by the addition of saturated NH,Cl. The
resulting mixture was slowly permitted to warm to

ambient temperature and then the tetrahydrofuran was

removed in vacuo. The aqueous reaction mixture was
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washed with 5% KHSO4, saturated NaCl and dried over

Na,S0O4. Concentration in vacuo provided the

5 sulfonamide ester as a thick yellow oil (5.75 g,
97%) .
Part E: To a solution of the dibromoamine of

part F of Example 35 (7.00 g, 22.80 mmol) in N,N-

dimethylformamide (45 mL), was added K,CO; (9.45 g,

10 68.40 mmol), the sulfonamide ester of part D (8.70 g,
22.80 mmol) and 18-crown-6 (2.28 g). The resulting
mixture was heated to eighty degrees Celsius for 15
hours and then additional K,CO; (4.73 g, 34.22 mmol)
was added. The resulting mixture was then heated to

15 eighty degrees Celsius for 6 hours. After cooling to
ambient temperature, the reaction mixture was diluted
with H,O0 and extracted with ethyl acetate. The
combined,organic layers were washed with saturated
NaCl and dried over Na,;SO,. Chromatography (on

20 silica, ethyl acetate/hexanes) followed by washing of
the resulting solids with boiling methanol provided
the cyclized ester as an off-white solid (4.50 g,

. 37%) .
Part F: To a solution of the cyclized ester of

25 part E (4.50 g, 8.55 mmol) in tetrahydrofuran (40 mL)
was added potassium trimethylsilanolate (3.29 g,
25.64 mmol). The resulting mixture was stirred at
ambient temperature for 22 hours. The reaction
mixture was diluted with H,0 and neutralized (pH-7)

30 with 1N HCl. The tetrahydrofuran was removed in
vacuo and the precipitate was collected by

filtration. The solids were suspended in
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G: To & solution of the acid of part F
(4.05 g, 7.90 mmol) in N,N-dimethylformamide were
5 added l-hydroxybenzotriazole (1.28 g, 9.48 mmol), N-
methylmorpholine (2.59 mL, 23.70 mmol), O-
(tetrahydropuranyl) hydroxylamine (2.78 g, 23.70
mmol) and 1-3-[(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (2.12 g, 11.06 mmol).
10 After stirring at ambient temperature for 16 hours
the reaction mixture was diluted with H;0 and extraced
with ethyl acetate. The combined organic layers were
washed with saturated NaHCO;, saturated NaCl and dried
over Na;S0O;. The solids were washed with boiling
15 methanol to provide the protected hydroxamate as a
white solid (4.12 g, 85%).
Part H: The protected hydroxamate of part G
(4.12 g, 6.74 mmol) was treated with a solution of 4N
HCl in dioxane (12.0 mL) and methanol (1.99 mL, 49.23
20 mmol). After stirring at ambient temperature for
several minutes, additional dioxane (10 mL) was
added. After stirring at ambient temperature for 1.5
hours, diethyl ether was added and the precipitate
was collected by filtration to give the title
25 compound as an off-white solid (3.32 g, 87%). MS
MH® calculated for C,4H;90sN35:F;: 528, found 528.

Example 37: Preparation of 4-{[4-[4-(1,1-
dimethylethyl)phenyl] -1-piperazinyl] -
30 sulfonyl] -N-hydroxy-1- (2-methoxyethyl) -
4-piperidinecarboxamide,

monohydrochloride
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Part A: To a suspension of 4-bromopiperidine

hydrobromide (30 g, 122.5 mmol) and N-

(benzyloxycarbonyloxy) succinimide in tetrahydrofuran

(250 mL) was added N-methylmorphoine (15 g, 148.3

mmol) followed by a catalytic amount of N,N-

dimethylaminopyridine.

After stirring at ambient

temperature for 17 hours, the reaction mixture was

concentrated in vacuo.

between ethyl acetate

The residue was partitioned

and H,0. The organic layer was

washed with 10% HCl solution, saturated NaCl and

dried over Na,S0,. Concentration in vacuo provided

the carbamate as a clear oil (33.0 g, 90%).

Part B: To a solution of the carbamate of part

A (30.4 g, 101.96 mmol) in N,N-dimethylformamide (200

mL) was added potassium thiocacetate (12.75 g, 111.64

mmol) and the resulting mixture was stirred at

ambient temperature.

mixture was heated to

Afrer 23 hours, the reaction

sixty degrees Celsius. After

heating at sixty degrees Celsius for 3 hour the

reaction mixture was concentrated in vacuo. The

residue was dissolved

in ethyl acetate and filtered

through a pad of Celite®. The filtrate was then

concentrated in vacuo.

The residue was redissolved

in ethyl acetate and the organic layer was washed

with saturated NaHCO,,

saturated NaCl and dried over
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part B (22.8 g, 77.71 mmol) in carbon tetrachloride
(240 mL) and ethanol (60 mL) was bubbled Cl,. Once
the exotherm was complete the bubbling of Cl, was
discontinued. N, was bubbled through the reaction
mixture for several minutes then the reaction was
concentrated in vacuo to give the sulfonyl chloride
as a brown oil (25.5 g, >100%).

Part D: To a solution of tert-butyl piperazine
(5.24 g, 28.15 mmol) in toluene (50 mL) was added
sodium tert-butoxide (3.16 g, 32.84 mmol). The
resulting mixture was stirred at ambient temperature
for several minutes and then l-bromo-4-tert-
butylbenzene (5.00 g, 23.46 mmol), BINAP (0.438 g,
0.704 mmoil) and tris(dibenzyldeneacetone)dipallidium
(0) (0.215 g, 0.235 mmol) were added. The resulting
mixture was heated to eighty degrees Celsius for 16
hours. After cooling to ambient temperature, diethyl
ether was added and the reaction mixture was filtered
through a pad of Celite® and the filtrate was
concentrated in vacuo. The residue was dissolved in
diethyl ether and washed with H,0, 5% KHSO,, saturated
NaCl and dried over Na,SO,. Concentration in vacuo
provided the phenyl-piperazine as a brown solid
(7.80 g, >100%) .

Part E: The phenyl-piperazine of part D (7.80
g, 24.49 mmol) was treated with a solution of 4N HC1
in dioxane (61 mL). The resulting reaction mixture
was stirred at ambient temperature for 1 hour and

then concentrated in vacuo. The solids were washed
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10114 1 1o’ () TN 1T o (1081 150 (o8 28%ee ()- 1
10%&' () - MO} "<t AfEE N1 drfie (). 81 ML, 12.96 mmol) in
109 ()- -1 @ 1 SO (At fhne T0& 07 Q) 1n 10 ice-vath, was
added the sulfonyl chloride of part C (1.82 g, 5.73
mmol) . Once the addition was complete the cooling
bath was removed. After stirring at ambient
10 temperature for 2 hours the reaction mixture was
concentrated in vacuo. The residue was partitioned
between H,O0 and ethyl acetate and the aqueous layer
was further extracted with ethyl acetate. The
combined organic layers were washed with 5% KHSO,,
15 saturated NaCl and dried over Na,S0,. The resulting
solids were triturated with methanol to provide the
sulfonamide as a light brown solid (1.41 g, 49%).
Part G: To a solution of the sulfonamide of
part F (1.40 g, 2.80 mmol) in tetrahydrofuran (10
20 mL), at ambient temperature, was added lithium
bis(trimethylsilyl)amide (6.20 mL, 1 M in
tetrahydrofuran, 6.20 mmol). After stirring at
ambient temperature for 1 hour, dimethyl carbonate
(0.283 mL, 3.36 mmol) was added. The resulting
25 mixture was stirred at ambient temperature for 3
hours and then additional lithium
bis(trimethylsilyl)amide (3.10 mL, 1 M in
tetrahydrofuran, 3.10 mmol) was added. After 2 hours
at ambient temperature additional dimethyl carbonate
30 (0.140 mL, 1.66 mmol) was added. After stirring at
ambient temperature overnight (about 18 hours), the
reaction was gquenched by the addition of saturated

NH,Cl. The reaction was diluted with H,0 and
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dried over Na,S0,. The resulting solids were
triturated with methanol to give the sulfonamide
5 ester as a tan solid (1.29 g, 83%).
Part H: To a solution of the sulfonamide ester
of part G (1.29 g, 2.31 mmol) in tetrahydrofuran (20
mL) and 10% Pd/C (0.300 g) was bubbled H,. After
bubbling H; through the reaction for 17 hours, the
10 mixture was purged with N; and filtered through a pad
of Celite®, washing with tetrahydrofuran. The
filtrate was concentrated in vacuo to give the amine
as a dark brown sticky solid (0.950 g, 97%).
Part I: To a solution of the amine of Part H
15 (0.940 g, 2.22 mmol) in N,N-dimethylformamide (7.0
mL) was added K,CO; (0.614 g, 4.44 mmol) and 2-
bromoethyl methyl ether (0.313 mL, 3.33 mmol). The
resulting mixture was stirred at ambient temperature
for 3 days. The reaction mixture was concentrated in
20 vacuo and the residue was dissolved in ethyl acetate
and filtered through a pad of Celite®.
Chromatography (on silica, ethyl acetate/hexanes)
provided the alkylated amine as an off-white solid
(0.595 g, 56%).
25 Part J: To a solution of the alkylated amine of
part I (0.595 g, 1.24 mmol) in tetrahydrofuran (8.0
mL) was added potassium trimethylsilanolate (0.318 g,
2.48 mmol). After stirring at ambient temperature
for 17 hours the tetrahydrofuran was removed by
30 blowing N; over the reaction mixture. The residue was
dissolved in H;0 and the aqueous reaction mixture was

neutralized (pH = 7) with 1 N HCl. The precipitate
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10 The resulting reaction mixture was stirred at ambient
temperature for 17.5 hours and then heated to sixty
degrees Celsius for 6 hours. To the reaction mixture
was added triethylamine (0.427 mL, 3.06 mmol) and the
resulting mixture was heated to sixty degrees Celsius

15 for 21 hours. After cooling to ambient temperature,
the reaction mixture was concentrated in vacuo. The
residue was suspended in H;0, acidified (pH = 1) with
1 N HCl and then concentrated in vacuo. To a
solution of the resulting solids in N,N-

20 dimethylformamide (5.0 mlL) were added 1-
hydroxybenzotriazole (0.119 g, 0.881 mmol) and 1-3-
[(dimethylamino) propyl] -3-ethylcarbodiimide
hydrochloride (0.197 g, 1.03 mmol). After stirring
at ambient temperature for 1 hour, N-methylmorpholine

25 (0.400 mL, 3.67 mmol), O-(tetrahydropuranyl)
hydroxylamine (0.258 g, 2.20 mmol) were added. After
stirring at ambient temperature for 2 days the
reaction mixture was diluted with H,0, then
neutralized (pH = 7) and extracted with ethyl

30 acetate. The combined organic layers were washed
with saturated NaHCO,, saturated NaCl and dried over
Na,S0;. The crude protected hydroxamate was treated

with a solution of 4 N HCl in dioxane (1.8 mL) and



10w
10WV- >>?@\BcOMUBML! I s! 10% / & ()-.!n! 10%*& ()-.!s!110% /& ()-.! 60104R0)-.1s
110% / & %,/ & () -.cCdCeCf CuCCCCCXY7! !y CT/USO0/03

109%& () - § pbis () - y10%G& () - 10968 () - #3100%G& ()- 10// 10/ <1 0S0003061

10/ | CPD@ENFEG3H&I WU3XY7! 109 ()-3! 10%&4913! 10%& ()-3'y 109%&' ()-3!y%
109%&' ()-3'y 10%& ()-3& 1111JJ3,JJuS1! S10% (& ()-'# 10% (& ()- @, 10% & () -
10% & ()- 1000 1000 1000 10%008 () - 3IXKKKK LwL}[9uS1!104 10% (& ()-$!s9P4

1098\ S\ & () - $! 4 U1 ) (02304 Y& (hrdlr stlrrln t aq?ie t
F109% & () - USLO%&' () - wL{ M NNNNKNN} oP1, 109%& () - Y09 ()= Lov(V{~ 10v(v(
10v( V(! x4 10% ( HesReragusrel 6% & - 6) f@uaslo%p@{t(h&l( JetHNOMRRORBePL | S

%88& "1'S 1Q% '1aS k&' 1093 ' '1S 109383& I #
18%&' ) ()TRSZT( U%éﬁﬂ%gﬁ &h é%%@«&' %‘% 'C(é)e(gs%laglfé@ﬁ% sO 1(916
1098B& ()- & 0 1@UBSES( wed® washed with acetonitrile

the
109&' () -' =U U\ VWWWKWU3r S4! xFS& 10922&' () - 3! FS& 109%& () 3% P& 100&: ()- 3! #FS&
' 10%e& ()-3%; FS&ti@o/«&‘Owﬂamﬁ" 8B0REEN- X¥XLA[ [ [( [Ox\lraamgx HP%). MS

10! FS& 10%&: S
i FS& 1 00/##&'8 ?F{Es%‘%gh%%% St Pe el 9 11430 1 PR 28 % 100 ()- 31, &
10%b& ()-3! . & 109 ()-3!" &10%Dg () - SLOWE () - 10%0&'()
*__w va>b?b@yucddte & 10 ey
igbb! Y \é?iow(? (‘?mQF‘% %PIO%B&PEFE!‘-?&! 2598p 4 (¢y-(G-buscromirayy L st x, & 10%

bbé& () - 3@AbPbgbbc5cl coM 4! Ypiperazinyl] sulfonyl) -N-hydroxy-1- (2-
10 methoxyethyl) -4-piperidinecarboxamide,
dihydroc ride

0
HO. s’
PN

N
Ve L
2HC
N
o, \
CH CH;y

Part A: To a solution of n-butyloxybromobenzene
(5.00 g, 21.82 mmol) in toluene (50 mL) was added

15 tert-butyl piperazine (4.88 g, 26.18 mmol) and sodium
tert-butoxide (2.94 g, 30.55 mmol). After stirring
at ambient temperature for several minutes, BINAP
(0.408 g, 0.655 mmol) and tris(dibenzyldeneacetone) -
dipallidium (0) (0.200 g, 0.218 mmol) were added.

20 The resulting mixture was heated to eighty degrees
Celsius for 21 hours. After cooling to ambient
temperature, the reaction mixture was filtered
through a pad of Celite®, washing with diethyl ether
and dichloromethane. Chromatography (on silica,

25 ethyl acetate/hexanes) provided the phenyl-piperazine
as a tan solid (5.56 g, 76%).
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g, 16.62 mmol) was treated with a solution of 4 N HCl

in dioxane (42 mL). The resulting mixture was
stirred at ambient temperature for 1.5 hours and then
5 concentrated in vacuo. The resulting solids were
washed with diethyl ether to provide the amine
hydrochloride as an off-white solid (4.60 g, >100%).
Part C: To a solution of the amine
hydrochloride of part B (2.24 g, 8.26 mmel) and
10 triethylamine (2.41 mL, 17.31 mmol) in
dichloromethane, cocled to zero degreees 'Celsius, was
slowly added a solution of the sulfonyl chloride of
part C of Example 37 (2.50 g, 7.87 mmol) in
dichloromethane (20 mL). Once the addition was
15 complete, the cooling bath was removed. After
stirring at ambient temperature for 4 hours,
additional triethylamine (1.25 mL, 8.97 mmol) was
added. The resulting mixture was stirred at ambient
temperature for 2.5 hours and then concentrated in
20 vacuo. The residue was partitioned between 5% KHSO,
solution and ethyl acetate. The organic layer was
washed with saturated NaCl and dried over Na,;SO,.
Chromatography (on silica, ethyl acetate/hexanes)
provided the sulfonamide as an off-white solid (3.21
25 g, 75%).
Part D: To a solution of the sulfonamide (3.18
g, 6.17 mmol) in tetrahydrofuran (30 mL), cooled to
zero degrees Celsius, was added lithium
bis(trimethylsilyl)amide (13.6 mL, 1 M in
30 tetrahydrofuran, 13.6 mmol). Once the addition was
complete, the cooling bath was removed and replaced
after 1 hour. To the resulting mixture was added

dimethyl carbonate (0.624 mL, 7.40 mmol). Once the
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addition was complete the cooling bath was removed.

. After stirring at ambient temperature overnight

(about 18 hours), additional dimethyl carbonate
(0.260 mL, 3.09 mmol) was added. After stirring at
ambient temperature for 2 hours, additional lithium
bis(trimethylsilyl)amide (3.09 mL, 1 M in
tetrahydrofuran, 3.09 mmol) was added. After
stirring at ambient temperature for 2 hours, the
reaction mixture was cooled to zero degrees Celsius,
and quenched by the addition of saturated NH,Cl. The
tetrahydrofuran was concentrated in vacuo and the
agueous reaction mixture was diluted with H;0 and

extracted with diethyl ether. The combined organic

" layers were washed with 5% KHSO,, saturated NaCl and

dried over Na,S0O,. Chromatography (on silica, ethyl
acetate/hexanes) provided the sulfonamide ester as a
pale yellow gum (1.76 g, 50%).

Part E: To a suspension of the sulfonamide
ester of part D (1.76 g, 3.07 mmol) and 10% Pd4/C
(0.307 g) in tetrahydrofuran (25 mL) was bubbled H,.
After bubbling H; through the reaction mixture for 23
hours the mixture was purged with N; and filtered
through a pad of Celite®, washing with methanol. The
filctrate was concentrated in vacuo to give the amine
as a pale yellow gum (1.19 g, 88%).

Part F: To a solution of the amine of part E
(1.19 g, 2.71 mmol) in N,N-dimethylformamide (10 mL)
were added K,CO; (0.749 g, 5.42 mmol) and 2-bromoethyl
methyl ether (0.382 mmol, 4.07 mmol). The resulting
mixture was stirred at ambient temperature for 21
hours. The reaction mixture was concentrated in
vacuo and the residue was dissolved in ethyl acetate

and filtered through a bad of Celite®.
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3.10 mmol). After stirring at ambient temperature
for 3 hours additional tetrahydrofuran (5.0 mL) was
added. The resulting reaction mixture was stirred at

10 ambient temperature for 24 hours and then the
tetrahydrofuran was removed by blowing N, over the
reaction mixture. To the residue was added
acetonitrile (20 mL) and 1 N HCl (5 mL). The
resulting mixture was stirred at ambient temperature

15 for several minutes and then concentrated in vacuo to
provide the crude acid as a tan solid (0.806 g,
>100%) .

Part H: To a suspension of the crude acid of
part G (0.806 g, ~1.55 mmol) in N,N-dimethylformamide

20 (7.0 mL) were added l-hydroxybenzotriazole (0.251 g,
1.86 mmol) and 1-3-[(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (0.416 g, 2.17 mmol).
After stirring at ambient temperature for 1.5 hours,
N-methylmorpholine (0.847 mL, 7.75 mmol) and O-

25 (tetrahydropuranyl) hydroxylamine (0.545 g, 4.65mmol)
were added. After stirring at ambient temperature
overnight (about 18 hours) the reaction mixture was
diluted with H,O and extracted with ethyl acetate.
The combined organic layers were washed with

30 saturated NaHCO;, saturated NaCl and dried over
Na;S04. Chromatography (on silica, ethyl acetate with
5% methanol/hexanes) provided the protected

hydroxamate as a yellow sticky oil (0.687 g, 76%).
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compound as an off-white solid (0.530 g, 79%).
MH* calculated for C;3;HisN4O¢Si: 499, found 499.
10
Example 39: Preparation of N-hydroxy-4-[[1'-(2-
methoxyphenyl) (4,4’ ~bipiperidin] -1-
yllsulfonyl] -1- (phenylmethyl) -4-

iperidinecarboxami dihvdr ri

o 2 5
\ s
HO_ S
N N
H
HyC
J \0
N
HCI N
HCI
Part 1l: Preparation of

Boc
SN
HaC
o
N\W::f:]

To N- (t-butoxycarbonyl) -4,4’-bipiperidine

15

20 (prepared as described in W094/14776; preparation 22;
(3.5g, 30 mmol) and sodium t-butoxxide (Aldrich, 1.8
mL, 110 mmol), 2-bromoanisole(Aldrich; 2 g, mmol),

BINAP (Aldrich; 150 mg), palladium chloride (Aldrich,
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50 mg) were slurried in toluene ( 22 mL) and heated
to 80°C. After the disappearance of the starting
material, the solvent wasremoved and the residue was
taken up in ethyl acetate (100 mL) and H,O (30 mL).

5 Once separated, the organic layer was washed with 5%
KHSO; (3x-50 mL) and brine (1lx- 50 mL). The organic
layer was then dried over Na;S0O4, filtered, and
concentrated to afford the N-aryl Boc bipiperidine as
an oil (6.5 g). ‘H NMR and mass spectroscopy showed

10 the desired compound.
Part 2: Preparation of

HCI HN

HaC

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

1,4-dioxane (10 mL) was added 4 N HCl in dioxane (50

15 mL, 200 mmol). The mixture was stirred at room
temperature until starting material was gone by LC
(about 1 hour). The solvents were then removed and
the residue was slurried in diethyl ether and
filtered. The solid was washed with diethyl ether

20 (2x-50 mL) and dried in vacuo to afford the N-aryl
bipiperidine as a white solid (6 g). 'H NMR and mass
spectroscopy showed the desired compound as the HCl
salt.

Part 3: Preparation of
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The HC1l salt of Part 2 (5g, 14 mmol) and
triethylamine (Aldrich, 4.4 mL, 42 mmol) were
slurried in CH,Cl, (50 mL) and cooled to zero®°C. A

5 solution of methane sulfonyl chloride (Aldrich, 2 g,
50 mmol) in CHpCl, ( 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.

10 After the disappearance of the starting material, the
solvent was removed and the residue was taken up in
ethyl acetate (100 mL) and H;0 (30 mL). Once
separated, the organic layer was washed with 5% KHSO,
(3x-50 mL) and brine (1x- 50 mL). The organic layer

15 was then dried over Na,S0,, filtered, and concentrated
to afford an oily solid that was recrystallized from
diethyl ether , affording the N-aryl
methylsulfonamide bipiperidine as an off-white solid
(4 g). H NMR and mass spectroscopy showed the desired

20 compound.

Part 4: Preparation of

o o
[\
H,c\o S

Oven-dried glassware was charged with the

compound from Part 3 (3.5 g, 10 mmol) and
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tetrahydrofuran (20 mL,) and cooled to -75°C. Lithium
bis(trimethylsilyl)amide (Aldrich, 1.0 M in
tetrahydrofuran, 30 mL, 33 mmol) was slowly added,
keeping temperature less than -60°C. The reaction was
5 stirred for 30 minutes after the addition, and was
then charged with a solution of methyl chloroformate
(Aldrich, 1.1 mmol, 11 mmol) in tetrahydrofuran (1
mL) again keeping the temperature at less than -60°C.
After stirring for 1 hour at -75°C, the reaction was
10 gquenched with saturated NH,Cl, keeping temperature
less than -20°C. The aqueous portion froze 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)
15 and brine (1x-100mL), then dried over Na,SO, and
concentrated to afford the N-aryl bipiperidine
methylene as a tan 0il(4.0 g, 90% crude yield). 'H NMR

and mass spectroscopy indicated desired compound.

Part 5: Preparation of
[o] Q
e \7°
o N
H)C\

20
To a solution of compound from Part 4 (3 g, 11
mmol) and bis-(2-chloroethyl)benzyl amine ( 2.7 mL,
15.1 mmol) in dimethylformamide (30 mL) was added 18-
Crown-~6 (Aldrich, 500 mg, cat.), followed by
25 potassium carbonate (Aldrich, 5 g, 27.4 mmol). The

mixture was heated at 60°C for 16 hours. The product
was isolated by pouring into water (200 mL) and

extraction with ethyl acetate (3x- 300 mL). Organics
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were washed with brine (2x- 200 mL), dried over
Na,S0,;, and concentrated to afford the amino ester an
0il (3g) that solidified on standing. 'H NMR and mass

spectroscopy showed the desired compound.

5 Part 6: Preparation of
°o o
(W
HO Y
HiC_

To a solution of the compound from Part 5 (2 g,

7 mmol) in tetrahydrofuran (20 mL) was added
potassium trimethylsilonate (Aldrich, 2. g, 18 mmol).

10 The reaction stirred overnight (about 18 hours) at
room temperazture, at which time LC showed less than
3% starting material remained. Work up comprised
removing the tetrahydrofuran and taking the residue
up in Hx)WlOO mL) . The solution was washed with

15 diethylether (50 mL). The agqueous was then coocled to
zero®C and 10% HCl,q 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,;S0Q,, and

20 concentrated to afford a wet solid. The solid was
dried in vacuo with phosphorous pentoxide yielding
the amino acid as an orange solid (2.4 g, 72% yield).
'H NMR and mass spectroscopy showed the desired
compound.

25 Part 7: Preparation of
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To a solution of the acid product in Part 6 (3
g, 5.2 mmol) in dimethylacetamide (20 mL) was added
N-methylmorpholine (Aldrich, 3.0 mL, 15 mmol)
followed by by N-hydroxybenzotriazole hydrate
(Aldrich,1.0 g, 5 mmol), O-(tetrahydro-2H-pyran-2-yl)
hydroxylamine (1.1 g, 7.5 mmol) and 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide
hydrochloride (Sigma, 1.5 g, 9.4 mmol). The mixture
was stirred overnight (about 18 hours) and was then
stripped of solvent. The residue was taken up in
ethyl acetate (250 mL) and washed with 5% NaHSO, (1lx-
150 mL), saturated potassium carbonate (1x-150 mL),
and brine.(lx-lSO mL) . The organic layer was then
dried over Na,S0; and concentrated to afford a viscous
0il. M NMR and mass spectroscopy showed the desired
compound.

The viscous crude oil (3.0 g, 6.2 mmol) was
dissolved in acetonitrile (10 mL) and stirred with
10% HClag (15 mL) for 2 hours, after which LC showed
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 (950 mg, 60% yield). 'H NMR
showed the desired compound. Mass spectroscopy

Showed: C30H42N4058 -ZHCl,‘ M+Hfound = 570 (M+Hcalc = 570) .



