WD 2007/ 067615 PCT/ US2006/ 046545 -1- Organic
Conpounds The present invention relates to

w0 kicae®mzdl | di none derivatives, pharnmaceuti cal PCT/US2006/046545
conmpositions containing such conpounds, nethods of
maki ng such and net hods of-{teating conditions
nmedi ated by protein tyrosi ne phosphatases by enpl oyi ng
such conmpounds. Accordingly, the present invention

Or angrgvi dﬁidconpounds of the formrula R3 R2 Q0 / OR4
5 (1) "O ORL wherein Q conbined together

with the carbon atons to which it is attached form an
aromatic, or a partially or fully saturated
The praserdirventiorc refates to Biadisablslirenecieribatigs) pharmaceutical compositions
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contauﬁ]@ %)J%h%é@rnd_gd?%h&%ofl rﬁaw@ %ﬁ%dawgﬁg;ggg ter’eatlng conditions
mediafied dy peote ity foginerphos plzatasesthiyempléyny sumngompoeindal kyl |

aryl, heterocyclyl, aral kyl, heteroaral kyl or alkyl

[ t stituents

Rocor 0}k ol o8 BB o U oA

cycl oal kyl cycloalkoxy,

am no, al kyl am no, dlalgyl

heterocyclyl; R8 and RO 4

ot her, cycl oal kgl , aryl

het er oar al kyl or NaFkyi

to four substijfyénts d Rxomthe group

consi sting of hal og¢n, cycCloalkyl, cycloal koxy,

al koxy, al kyl ox OXYy, M no, alkylan1no

di al kyl am no, afyl, Bf/'oxy and heterocyclyl; R2, R3,

R4 and R5 are, independently from each other,
wherdiydrogen, hydroxy, hal ogen, cyano, nitro, alkoxy,

al kyl thi o, al kylthiono, sulfonyl, free or esterified

Q EHIRNAKY togefiRF mﬁ@wé carﬁ&h E@ARD whipl it @%Jabwecsféhﬁtdntéa&ﬁanc ora
am no, cycl oal ky yl het er ocycly al k

atpatwgwor&"y(seiuret)eamwromws Sntel wemh%%c# F%IP@%VCW phhejgrecyclic
t,q},gf our substituents selected fromthe group
consi sting of hal ogen, hydroxy, cycloal kyl,

R ¢s/lnydnad doo x@(O)&e yHC(O)NR/Rs or -C(O)ORg in which

Rs and R; are, independently from each other, hydrogen, cycloélkyl, aryl,

4 koxy, aIkonxyaIkoxy,
o, aryl, aryloxy and

i mdependently from each
G 4 yl, aral kyl,
) Iy substituted with one

heterocyclyl, aralkyl, heteroaralkyl or alkyl optionally substituted with one to four
substituents selected from the group consisting of halogen, cycloalkyl,
cycloalkoxy, alkoxy, alkyloxyalkoxy, amino, alkylamino, dialkylamino, aryl, aryloxy
and heterocyclyl;

Rs and Rg are, independently from each other, cycloalkyl, aryl, heterocyclyl, aralkyl,
heteroaralky!l or alkyl optionally substituted with one to four substituents selected
from the group consisting of halogen, cycloalkyl, cycloalkoxy, alkoxy,
alkyloxyalkoxy, amino, alkylamino, dialkylamino, aryl, aryloxy and heterocyclyl;

Rz, Rs, Ry and Rs are, independently from each othef, hydrogen, hydroxy, halogen,
cyano, nitro, alkoxy, alkylthio, alkylthiono, sulfonyl, free or esterified carboxy,
carbamoyl, sulfamoyl, optionally substituted amino, cycloalkyl, aryl, heterocyclyl,
alkenyl, alkynyl or (C4.s)alkyl optionally substituted with one to four substituents
selected from the group consisting of halogen, hydroxy, cycloalkyl, cycloalkoxy, acyl,
acyloxy, alkoxy, alkyloxyalkoxy, amino, alkylamino, dialkylamino, acylamino,



acyl oxy, al koxy, al kyl oxyal koxy, am no, al kyl am no,
di al kyl am no, acyl am no, WO 2007/ 067615

WA/ EB006/ 046545 -2 carbanoyl, thiol, alkylP¢i/ws2006/046545
al kyl t hi ono, sulfonyl, sulfonam do, sulfanmoyl, nitro,
cyano, free or esterified_¢arboxy, aryl, aryloxy,
aryl thio, alkenyl, alkynyl, aral koxy, heteroaral koxy,
heterocyclyl and het er ocycl yl oxy; or R2 and R3
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resent 1 Rven
oattamhed &rm a 9 osi- merrmezwbﬂuaedasw or( PTPas es), in
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t Bttesche 8PNMDE 3E1P1-MeRtbetdY sgifdeydlie eiagment of conditions

nmedi ated by PTPase activity. Accordingly, the

or a pharReENaIVACIptBM €allthpreshy be enpl oyed for
e treatnment of insulin resistance, glucose intolerance,
obesi t
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' tunors and (ﬁarc no

d
treatmit BARSUE Teeistafel Biitadh noidaRes ShRal. AFBsfER palitypdygertension
and istiernik iditebess Sittha @gé and sdalt Bloed veéselﬁ;’tddmdlllm adcbmpanylng type 2

unds, o he. p i.nvention ed to
aiabeies BTG B IP I Tiehe & THPRUPH R AL P RRLR S osTRB Y.
, atherdselb&ﬁlww&u&r resnewmlergabw lfﬂwel/ eyr&lminf I enpactaatitls, adlpose cell
ases, an seases involving infla t|o
tumorf g AR S REE AHEh AR o Ruiae NVB et ARa e ieafts Whee
Jinsulir@eistahcé eindioatgau daddifior, ﬂfet‘ﬂdnaoo(uhhis bﬁ&ebﬁeseﬁmpivem&ﬁh may be
Ifor ttr agt nment of i nsul |tn rez} 2 e, ?
employgd i) 17 Galcer (SHRD a5 RiPERig: A dregst faficer ﬁ§t8f)P?r8P'8ncy
neuroﬂ@be@bﬁtwe aad thfecioud idiskases: and disasssi iovandpdindipaintation and the
. %_} nfrul onephritis, glonerular sclerosis, proteinuria
immu Sfary renal disease, diabetic retinopat hy,
obesity, all types of heart failures including acute
The peesdnichvemtioc atsomgesdzr’nsr thehesar df theacdrapands ef formetd ) may be

emoicif 581 i B0 A ESBORE, b HEERRE, U e For
insuffiaiendy (diabetis andmom-dlabéild‘)r dibbetici repheopdthgt glbaierlﬂlbmﬂp.mns,
aomd B ERSH i PR YR8 e SRR RO Kty cbesty,
types df/isédrplaiiess ancludirtghaautes ahdclosnis pomgﬂ:slnwheardfaleas et ehtricular
dysfur%crtllgn Iar‘%‘d ?pea rgphlg%.larldlo%y%%gth\yﬁe & gt?et% 'cafdl gc myogaqﬁy, supraventrlcular
and ventricular arrhythmias, atrial fibrillation and atrial flutter, hypertension, primary and
secondary pulmonary hypertension, renal vascular hypertension, dyslipidemia,
atherosclerosis, ischemic diseases of the large and small blood vessels, angina pectoris
(whether unstable or stable), myocardial infarction and its sequelae, ischemia/reperfusion

injury, detrimental vascular remodeling including vascular restenosis, management of other



(whet her unstable or stable), nmyocardial infarction
and its sequel ae, ischem a/reperfusion injury,
waledorioemsns al vascul ar renodel i ng i ncl udi ng vaseCi/E82006/046545

restenosi s, managenent.of other WO 2007/ 067615

PCT/ US2006/ 046545 -3 vascugar di sorders including

m graine, peripheral vascular disease and Raynaud's

di sease, irritable bowel syndrone, pancreatitis,

canc r ost at e. r as .
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r's, .Parkins ut anmi ne di sor '
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nmat i on gﬁ“systemaddl

Sp'”°°F‘FRP8ﬁ %’?i‘f"?rﬂ%%?@”&é’@%ﬁ%‘?%ﬂ“ SEPSt BYe'Hes aHl’%atm” and the

immuriéedystaint hitNGis@dsed avioRiry hasd® degatritiondescri be the
conpounds of the instant invention. These definitions

ter,ns .as the t hr oughout t he .
Listed BB arb Sl o drTudE BEY uaErofREm b8 tPrmblns e instant
mventllspecr hésecdéfimitions apply & theaermsas thegl wad hsemrkcatghpatr the @pedification
rger I.n eneve a rou
untessBp Sfte cifie iR I B indagoeR Ahar BoRigbly o Sl o 2 terger
group. Su'bgetrlefajt\ﬁlﬁbr%:vklyén alﬁyl roup |B(rjnéh‘e:‘rseitb ad\a ]Epertdzlf e structure, an
0 substituted alkyl" refers to

°pt'°n@ﬁ's%19§€tﬁ{ 3@8' B’raliodﬁé ted straight or branched

chai n hydrocarbon groups having 1 to 20 carbon atons, -
Accorgingly ethaldrin "bpi]@ally%smimtltm‘d alkyil'mafer‘éXe opswrstituted or substituted

straigl'gr;;%égbﬂsf\fci'nec?J élze)agr;; ﬁ)bct%{carﬁcgrg% )|7|Ps ?wﬁg“?)ﬁsb %éf%)ﬂﬁ}?%s preferably 1 to
8 carbpe atons. Bemplary iuasiiestijited aleptgroypsdndude methyl Ieﬂgﬂhtp};bpyl
tsorof oy bt e 9P 3okl e b S b

and the fike.oBubstitwed blkylgzodips ihcudedbug ammﬁ limitad g elkyl drpdpe syhstituted

B e I e T I
acyloxw alkdoyl alityloxyalkary,| edicanoglpxy, ca,mlmamﬂwllammbnd)élkylahkvpl, ad:ylammo

carbalﬁgﬁ thFollq,'faﬂgghlgféiL)gtgu{%lﬂ ?lﬁ@&{llggﬁg%ﬁ%&ldo gvﬁa%”?quutr@'c&a% free or

estenf@d}daﬂtuxg,, argll, Eeytoxly,, araltﬂfcyraw{anyalaadyhﬁxa}ralkbm, detgioarbloxy,,

h t vl
nterol B e rb DR SRR gt S b o,
pyrrohﬂylrpyxtydm pymidpi dlpérldymlrpm'phdyiyl anmﬁhphibda.i nyl and the

like. The term"lower alkyl" refers to any of the

The te@ga ﬁ/e? {%ll i&%rglfﬁgngé%glgsag {/Q gl@yl%E&Ypfs &aaésﬁgyéd E&)ve?havmg 1to

erab
7, prefehadilyo? to € tanbenatonid. uori ne, chl ori ne, brom ne and
i odine. The term "al kenyl" refers to any of the above .

ki s, hav, t r : d
e R RS e PR R R P
of attachmsnt Groups having 2 to 8 carbon atons are

The tepndalsenydrefernéo amt %thaakwlkyl edups haviog @hieast 2 cagon atoms
and coHtNfig ¥ ¥ orBo QR NBYbRG A 2t BRSPoihts aﬁgémﬂéhtaté}gﬁps having 2

to 8 carbon atoms are preferred.

The term "alkyny!" refers to any of the above alkyl groups having at least two carbon atoms
and containing a carbon to carbon triple bond at the point of attachment. Groups having 2 to
8 carbon atoms are preferred.



and containing a carbon to carbon triple bond at the

poi nt of attachnent. G oups having 2 to 8 carbon
wartonmeemie preferred. WO 2007/ 067615 PCT/ US200B¢DUSHI&G046545

-4 The term "al kyl ene" refers to a straight-chain

bridge of 1-6 carbon atons.gonnected by single bonds,

e.dg., -(CH2)x-, wherein x is 1-6, which may be

|nterrupted with one or nore heteroatons selected .

The teﬁfg d%@gﬂ rgFa&@ ca s%g?%h%&gllal{%ndgg%gﬁ%e :;:pgpg? 6@ag%|%%ﬁnected by

single BbAds lg., Jnet-lg);(qamafdwk is B6YWhicle a’fdya:rmmerruﬁwblfvmh}dne or more
al koxycar bonyl , Exl oxycar bon or aral koxycar bonyl

heterogfoms wéeqte%rom&mﬁ t ()1 @ nﬁ\ghereura Rharayike hydrogen, alkyl;

cycloawp%yl tHdéﬁtcg‘écdel tadF%IWe'l ﬁhé?érog%g@jl PF’ EéFbHﬁ\BE/IS sﬁﬁ:'n?lc EI‘RQxycarbonyI
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with orfbR%M s%ﬁt’&@ﬁ[@%hbec@kl'ffo%‘ﬁ%’ rox;plwélogﬁﬁl &y¥n§q@§6 i@ Slkyithio,
am no, cycl oal kyl, erocycl yl

alkylthgqn;@yqsf.yfonmlr freeer estarifiegl ca&ﬁwmpamoguwﬁaw[ @gtlcwa@ly] substituted

ammogcgy;cga&ylf %Wl I?ét@:%&)bdh}i‘ edﬂe?ﬁ)yl/ﬁ 8lk§Ry & ((f.‘.{ B%TWI BFtlcg'faW Bubstituted with

' -one todg %’&FW@Q?"S sa@yted%@eyih@woumpmmg@w R#p@e@ A eiexy; cycloalkyl,

cycloamg%cylalalfwb%mexy QIk?I’oK%AII@d?yn&mnoaQM{/IQmHBOdla%kylarrilno

hi ono
acylamjpe, fcz'smﬁm% th@ula%awwlalkmmon@ sul%yﬂnwlfona@éio@sulfamoyl nitro,

cyano! eﬁéé:-‘&'y éét@rﬁle‘a%a%ky arﬂré( on?réfylﬂﬁc‘/ allél-;rnw biRLAy, eﬁ’biﬁ@ﬂy |

, aral et éroar a koxe(/ eterocycl yl
heteroﬁéﬁ"@’%c%ﬁﬁﬂcwxﬂ Qﬁiﬂoﬁl‘?éy'@wl@i‘d trgdike.er m * cycl oal kyl
refers to optionally substituted nonocyclic, bicyclic

The tefh "E)leé'éﬂ@JI" r‘éfer@%&@ﬁél@%bgﬂ‘ t%%&foc?clkoblé?ch@ ?F BRYclic
at ons, each may be substitu one_or

hydrogaghen grapes Pt %m?sc%%a @5 PR Of \wa%mabs%s SURstiytgd py one or

more ﬁl%ﬁ%énts%u&ﬁ%@ﬂkyl ﬂ§|)z$| @IB H?droﬁ@réil@ﬁ?y&kanoﬂ léWIéi’ﬁlnﬁocarbamoyl,
yl am no, thiol nitro, cyano, carboxy

alkylaremObélﬁgka\anvmo “%iP'kB'WE"éﬂ @Bf?y eyarics GRRBgNY caTkapAlsYlgieryEarbony,

sulfonPlubdiRABiido, REIFAHAE Hetetboy@flahdithel likke. Exenpl ary
nDnocycllc hydr ocar bon groups i ncl ude but are not

Exemib ey Sy M b Ak et e A e eropyt,

cyclobhtyk%ycloﬁémgnpl:@ldpehteﬁylcwdror’@x rfdeiadybloRedhgLa thefikelde
orny i ndyl , hexahydr0|ndy tetrahydronaphthyl

Exem;ﬂ 3}1%/)10[18 Hgﬁht h%ﬁ @rolgg%/ ﬁlbstbgmyﬂ ]lrlquey)l(%ekahydrg y?[z 2.1
tetrahﬁjrﬁnébkimﬂ fdétcbhylmty)@ﬁap[hl&yﬂ, biby]:l?ﬁmh y]h{exylll bicyclo[2.2.1]heptyl,

, -t i cyclol 3. 1. ‘A :
vioycigp &5 dhestans. o SeRg BRI TR SR el Thepty.
bicycld[g Grx)6éyleamd tgé ikeps | ncl ude adamantyl and the |ike.

The term "al koxy" refers to alkyl-O. The term
The

refers to alk
exemn B iEGY s by bonb @By i esieteraptignd Fielkeo,
"al kyl am no" and "di al kyl am no" refer to al kyl -NH and
The tefrl "kkbxy? Nefers esgiled-O-vel y.
The term "alkanoyl" refers to alkyl-C(O)-.
The term "alkanoyloxy" refers to alkyl-C(O)-O-.
The terms "alkylamino" and "dialkylamiﬁo" refer to alkyl-NH- and (alkyl),N-, respectively.

The term "alkanoylamino" refers to alkyl-C(O)-NH-.



The term "al kano-yl am no" refers to alkyl-C(O-NH. WO
2007/ 067615 PCT/ US2006/ 046545 -5- The term
wO 200kp6t63 0" refers to alkyl-S-. The term PCT/US2006/046545
"al kyl am not hi ocarbonyl " refers to al kyl-NHC(S)-. The
term"trialkylsilyl" referssto (alkyl)3Si-. The term
"tri al kyl si | yI oxy" refers to (alkyl)3SiO. The term
"al kyl t hi ono" refers to alkyl-S(O-. The term

The terny Ry BB O ARUBEr s Lo al byl 050 . The term
The teprg ARG ﬂzz%m;&hyéfefsﬁé%a{vﬁ N A0 O . The
el i 0L
The te et'ﬁr'ﬁﬁ‘w&mygj%fe s "8|(?3{}3h%§§;1e Iqe/{ ;) alrru)él()O) Ncg%_i he Iike.
he e g kARG e BRI ORS, 0 5- | aryl” NHS( O 2-

The teal K%I @ '%&N&E}%d*ﬁ amyfﬁ?@L;IZNﬁHg(gz- het er oar al kyl -

the |ike The rm "sul fonam do" refers
The te(fB ékzlwcaQOOy 1% Iiers to al“yﬁ‘gﬁ(éﬁ ar al kyl - S(O) 2- NH-,

The teg‘p k@l[(é))ag%é h@%}{ag%s to aﬁ?y?boé{(%})zy N( il( E) |2 e
ar g

| k 1 -S(0O) 2- N( al kyl
The t‘eﬁr@t %ﬁ‘%g’fyg yISE X?\I%'Q Q%tc‘?bgﬁgyt he( I |) ke. (aThg % erm

"sul fonyl" refers to al kyl sul fonyl, aryl sul fonyl,
The tehﬁt“&lrbanh;ayls tdférrsny IH,ZNG(@)I- kajtys-MHG{OY, (alkyl),NC(O)-, aryl-NHC(O)-,
eroar al kyl sul f on and t

alky (B GLNE G, ROETGA- g{m%hy P'Byéghet«?re?rﬁé“‘%@’%al%@@'%@)v-

alkyl(afdId)-RCED R aRd thedfikdl Kyl - S(0) 2-0-,  heteroaryl - S(0) 2- 0-,
heter oar al kyl - S(0) 2-0- and the like. The term

The tegrggtal:q%g?l II”e{ “b%a'#%@@%ﬁ%?ﬁﬁa@g (glg&lgqr\@égg;naa&l}f\ll-?é(O)z-,
aIkyl(a‘ﬁyIPNB(CDHI eshy INSTOSH it rb Ag PINHS(O))-, 2salidgINHS (O-f Iestgrbaralkyl-

oxycar bonyl cycloalkoxycarbonyl aryl oxycar bonyl ,
NHS(@@T %’?‘%’%W‘Pﬁxycar bonyl , aral koxycar bonyl ,

heteroaralkoxycarbonyl car boxycar bonyl, carbanoyl,
The teink ylifomamidd’ irefess toGitiyl- S(O)@HMH awhscm)er bxrarkyl-sa))gm—he

B R T e R e

aralkyh$(@)o-dkalkyl), lystoroasy-S4D).iNfalBylj-phdiBroaralkyl-S(O).-N(alkyl)- and the like.

The term “sulfonyl” refers to alkylsulfonyl, arylsulfonyl, heteroarylsulfohyl,-aralkylsulfonyl,
heteroaralkylsulfonyl and the like.

The term “sulfonate” or “sulfonyloxy” refers to alkyl-S(0).-O-, aryl-S(0).-0-, aralkyl-S(O),-O-,
heteroaryl-S(0).-O-, heteroaralkyl-S(0),-O- and the like. A

The term “optionally substituted amino” refers to a primary or secondary amino group which
may optionally be substituted by a substituent such as acyl, sulfonyl, alkoxycarbonyl,
cycloalkoxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl, aralkoxycarbonyl,
heteroaralkoxycarbonyl, carboxycarbonyl, carbamoyl, alkylaminothiocarbonyl,
arylaminothiocarbonyl and the like.



carbon atonms in the ring portion, such as phenyl,

napht hyl , tetrahydronapht hyl, biphenyl and di phenyl
w@emapeisiach of which may optionally be substPCT/USZHOEYH6545

one to five substituents such as al kyl,

trifluoronethyl, halo, hydrgxy, alkoxy, acyl,

al kanoyl oxy, optionally substituted am no, thiol,

aIkyIthio nitro, cyano, carboxy, carboxyal kyl,

The 1o S et RS PloybioAToRohs [P aaoSh Bl pE baving g to 12
carbort 8fofis lﬁﬂmmgqbdrﬁorafsmbh as ph&iys rfa@hmpl‘; 'témfaiht/cHMnaphthyl biphenyl and
substi t ut ed esc[lbed u

diphers LGRS 192ch af WG (raaPUaPglY 5 i HHATLENS tp AU Sybstiients
such dshaﬂlcw gffiuRForatkyll halb tiroxs1 8R0S achl eélka(doylo'ﬁheoﬁtlehmy substituted

aminoy Bl AIOMEH Wit s PBR <C poR: S POTELY] g/ aipdp, Carbamoy,
alkylthichoablforyl, sulohamsdo, Sultdhaty, Ytegbsyall Srangediel rect |y
thr ough an al koxy group. The term "aryl sul fonyl"

The teélpy %%%oéy%ll%l tr%%am) to&p&gnglylsgggﬂ]gteg 6%3?53 s é(sgrfb [:I r aryl.
" " to h t
- The 1 G ey G oo Bl Pl Bep sty 5&%% Uon as

benzyl. het erocycl yl" or "heterocyclo" refers to an
optionally substituted, aromatic, or a partially or

The terml“bnalkaadylt &fard toarskybGé)-c cyclic group, for exanple,
which is a 4- to 7- nenbered nonocyclic, 7- to

The tet?-"aeikytthietrelfiérs ya bratkyl-8¢. 10- to 15- nmenbered tricyclic
ring system which has at | east one heteroatomin at

The tdried'stalkong' refard tmaraayhgoop tandeddjreciiy throudtaamalkoxyogroép.
the heterocyclic group containing a heteroatom nmay

The teaverylsulfenyrre®erhits ayb3tQps sel ected from nitrogen
atons, oxygen atonms and sul fur atons, where the

The tenint"aykin" efets soibfylsS-. het er oat ons nmay al so optional | y
be oxi di zed. The heterocyclic group may be attached at-

The team "beily refatsamnapyl-GYOyar bon at om - Exenpl ary nonocyclic
het erocyclic groups include pyrrolidinyl, pyrrolyl,

The tepyr"amylaino"osferatoydryl-C{@)eNtd-ol | nyl , i m dazol yl ,

i m dazolinyl, imdazolidinyl, oxazolyl, oxazolidinyl,
The termdreyrxycarhonyl” refox bzalylyO;C(ON. azol yl , t hi adi azol ylI
thi azolidinyl, isothiazolyl, isothiazolidinyl, furyl,

e WhFLLERYAONEY e B b Dbty ORI Atiatc oo
‘ partiall?@f/fujsmmaiedwnsroma'llczydpccgyom forcixayiple, which is a 4-to 7-

memb%réa(rﬂg%' 8]‘00‘?' 2-rn§nfﬁ?épeadzt9§}cﬂ¥ lqr 162{%01§We81ber?d tricyclic ring

eri on y|
systerpywmldahaantl Ieast@ne dnlagmiqoajpmrlaayleastmemwormtbm contalnlng ring.

. | [
Each {i { %éﬂ }'MS{'XI? %rBP¢ gﬁ@ﬁﬂ%‘&é Iﬂé%l;?gro'#ﬁ Ln%é h%@e 1, 2 or 3 heteroatoms
selectedafmmhymgpnlammm @xygeinatomd andisulfudatoms, where the nitrogen and sulfur
heteroatoms may also optionally be oxidized. The heterocyclic group may be attached at a

heteroatom or a carbon atom.

Exemplary monocyglic heterocyclic groups include pyrrolidinyl, pyrrolyl, pyrazoiyl, oxetanyl,
pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl, oxazolyl, oxazolidinyl, isoxazolinyl,
isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl,
tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl,



trioxo-1,2,5-thiadiazolidin-2-yl and the I|ike.
Exenpl ary bicyclic heterocyclic groups include

wOo paaloyie1s di hydr oi dol yl, benzot hi azol yl, benzPXEESIW96/046545
benzoxazol yl , benzot hi enyl, benzot hi azi nyl,
qui nucl i di nyl, quinolinyl,_7tetrahydroqui nolinyl,
decahydr oqui nol i nyl, isoquinolinyl,
t et rahydr oi soqui nol i nyl, decahydr0|squ|noI|nyI

2 oxo I MRS B B S L BB LB e,
pynmndzhyl neridagihyl, t@trarw@dyré\wfl unrwdénpdalml muampwhbmiyqnmatrﬂpﬂhonnyl
suIfOX|ﬁ%,rtgF\é102&1ﬂrl}X)ﬂ>§pl?qj‘|en9 Z§]S-d|8>,(ol§1r£j.=r %sztegrgﬁ%% r%ﬁlﬁ§?t5‘llenyl, 1,1,4-

trioxo- 82 BLthiizz0jidislolyy bnd thedikéi 0xo- 1, 3- di hydr oi soi ndol - 2-yl ,
di hydroqui nazol'inyl (such as

Exemilay ORI RIS PrLpe T dreoty BRI O1EieRF |, Hhee hrdie
benzoxdi mmhydixazdylbbémﬂi@nﬁl menzotiliakzinly e noiaaeidinyy lquinolinyl,
tetrahygRGURAIRY! dioRPrORRBEy L AHY o Bh b isisqgpinoliy.

decahYc&Blsb@uﬂwll,nylc Bélﬁ@hidayc(iglylabﬁiobgrahylkmdbrﬂml ,tengafuryl, chromonyl,
ncl.udes

coumagiigh BeEabjiby! berPeE R R og gy SpETEY Bgron pyrolopyricy.
furopyh@hﬂr(ms forogz zmmntjinw; furofs, Shipsridingt] edfusbRfs- H]pyrﬂjmyl)
anycrgignggy o f ST Eiesid PP iy e Stbk e s,

3,4- dlﬁyﬂﬁﬁ-@m)(o(qornamlmyﬁoﬁmﬁhlmm any the likec) hal o; (d) oxo
(i.e. =0); (e) optl onal I y substituted am no,

Exemp?@rg%gcgﬁnh%,ﬁetem(:yﬁhc @gﬁl 3)!96 ucac? S:E(rﬁé%o ,oég§éér’28é%plnyb)dithienoazepinyl,A
benziralblyh yheaaritianoiply), aecidinylaphenemthyiiniyt, phetoXaaingl, phenothiazinyl,
C an k) nmercapto; (I) nitro; (m cyano;
Xa”the(”P{t Céﬁﬂﬁ'yﬁﬁw ng"kéul fonami do: WD 2007/ 067615
PCT/ US2006/ 046545 -8- (0) al kyl carbonyl oxy; (p)
The teamy'hetardoyeiyll' xldes substituted heterocyclic groups. Substituted heterocyclic

groups refer to heterocyclic groups that are substituted with 1, 2 or 3 substituents selected
from the group consisting of the following:

(a) optionally substituted alkyl;

(b) hydroxy (or protected hydroxy);

(c) halo;

(d) oxo (i.e. =0);

(e) optionally substituted amino, alkylamino or dialkylamino;

(f) . alkoxy;

(g) cycloalkyl;

(h) carboxy;

(i) heterocyclooxy;

(j) alkoxycarbonyl, such as unsubstituted lower alkoxycarbonyl,

(k) mercapto; )

() nitro;

(m) cyano;

(n) sulfamoyl or sulfonamido;



(g) arylthio; (r) aryloxy; (s) alkylthio; (t)

fornyl; (u) carbanoyl; (v) aralkyl; and (w) aryl
waeamsnetouwt ed with al kyl, cycloal kyl, al koxy, hRCF/U%2006/046545

am no, acylam no, alkylam no, dialkylamno or halo.

The term "het erocycl ooxy" dgnotes a heterocyclic group

‘bonded t hrough an oxygen bridge. The term

"heteroaryl" refers to an aromatic heterocycle, for.

exanpl e nocyclic or bicyclic aryl, such as
p@?r 6"9’!0%91%% yl, imdazolyl, oxazolyl, isoxazolyl,
t () azpliddrbonyisxihi azol yl, furyl, thienyl, pyridyl,
% azi n%l . pyrimdinyl, pyridazinyl, indolyl, -
zGMN% 0l yI , benzoxazol yl, benzot hi enyl , '

q(lplj ngmm, i soqui nolinyl, benzim dazolyl, benzofuryl,
and the like, optionally substituted by e.g. |ower .
aBky PIKY[tRer al koxy or halo. The term 4
"tet esr@apyl sul fonyl " refers to heteroaryl-S(OS . The
term "heterparoyl” refers to heteroaryl-C(O-. The
t & mCeHREMPYbar oyl ani no" refers to heteroaryl - (O NH-
'g@;adtaggm%"m (ﬁr oar a: Ey: " refers tg a heteroaryl group

onded throu an a roup. . The term .
8t @ sHastiaRe pitn sl evdoalis itk oavdip Ry mispepeviamng.
t er maldyRingih® aiakyianiay baRapo" refers to
het eroaral kyl -C(O NH-. The term"acyl" refers to

al kanoyl , cycl,ocal kanoyl, aroyl, heteroga I .
The tef REISY P05 deesioar SFIEEHOIe BiRPERRo [ERofAD Pupsp bridse.
"acyl oxy" refers to al kanoyl oxy, cycl oal kanoyl oxy,
The tearm Ogdteroarylheffers taamulomatic hetaratych) dyrl exsmple monocyclic or bicyclic

ary, st & S R iR B ranmgyts iRyt o,
thienyla paydya ayrazinyl, pgtiraidirgt, pytidavind),indolyl) bemaothisaoiyh benzoxazolyl,
et eroaral.kanoyl ami.ng and. t.nhe |ike. 007/067615 ..

benzofbieri S RUG IR Exanbfra gt ard e % potionally

substituégdeisyse poloapt alkylabivgr sikdvst orthaieed al koxycar bonyl , ,
cycl oal koxycar bonyl, aryl oxycar bonyl ,

The teamdhéteroargsdifonyll' reférstie heteyadrage(ar bonyl and the |ike.
Phar maceuti cal |y acceptable salts of any conpound of

The tebMeheRSROI" lefare s hadroapfi-e(0f-0 salts forned with
bases, nanely cationic salts such as al kali and

The teinkBéteFRareadrhinonN®fat (chdtbfangGID)NEs sodi um [ithium
pot assi um cal cium nagnesium as well as ammoni um
The tesml“hétercrtsiRylaefers to a heteroaryl group bonded through an alkyl group.
" The term “heteroaralkanoyl” refers to heteroaralkyl-C(O)-.
The term “heteroaralkanoylamino” refers to heteroaralkyl—C(O)NH-.

The term “acyl” refers to alkanoyl, cycloalkanoyl, aroyl, heteroaroyl, aralkanoyl,
. heteroaralkanoyl and the like.

The term “acyloxy” refers to alkanoyloxy, cycloalkanoyloxy, aroyloxy, heteroaroyioxy,
aralkanoyloxy, heteroaralkanoyloxy and the like.

The term “acylamino” refers to alkanoylamino, cycloalkanoylamino, aroylamino,

heteroaroylamino, aralkanoylamino, heteroaralkanoylamino and the like.



amoni um tri nmet hyl ammoni um di et hyl anmoni um and
tris(hydroxynet hyl)-nethyl- amoni um salts, and salts
wWowRh/oersihio acids. Simlarly acid addition sal PGT/US2061046545
as those formed with mneral acids, organic carboxylic
acids and organic sulfonic.gcids e.g. hydrochloric
acid, maleic acid and nmethanesulfonic acid, are
possi bl e provided a basic group, such as pyridyl,
constitutes pari the str escri bed
The toFg, gtk RS RabOUh T aq Enforilty siftsfisted Rise R aaton
cycloakotyddirisonyt, hryloXychiboayl] arakbxybarbohyl, BB ey tiovatcar@ayiaind the like.
formula (1), pharnaceutical conmposi ti ons containrng

PhamageyE AL s3cBpIbt Falls AR GBI LUCH e Bres RO FEer o satts

formediwiilmbaaésedamletyfba%rﬁ%aseltmloh\astarkalnamdmﬂkaﬂme abahi meRalBalls, such
(E r@?H PTtP act i vI ﬁ (‘/"é str L it h
as soqiyr, Iifyu, pRARFIUIMeF3lHy gaﬁmasowe a%SWBl%‘H'a“ 575 fiech as
ammopiu@g aﬂhethwumMOn‘wrm disth@amptoniunms caditiis@l drogyrmetaylj-methyl-
are t e conmpounds of fornula (I),

t h f. Pref
amm°8%‘§1r§’=ﬁ‘§t %'?JJg@tes ?ﬁmaf’@ﬁ "wherein Q conmbi ned toget her

. with the carbon atons to which it i s attached form an
Similady aciﬂb'dditlorm salgs, spetr &s thbbe fapmet! unhﬂhymsextauaadsacbr@amct carboxylic

acids i HIRRE NG BOFY €la. Bydrbentod PSR ReH fidbeosutronic
acid, arélposﬁsllge ptmndmiva bagid gmubosum‘alaa pyRyl, dabsBiul@s adt of he-difucture.
NN | (A R--O0 wherein R is hydrogen,

As dessihéd Egn;&%%%@ﬁég 51%@98%%&@%2 15fox) 2 5-thiadiazolidin-3-

one deérivatiyesmd dormuja (1), phmesadeuticah eiomnwdipogemtammlthmbme,, methods

or o PRGN M T BRIl
associtsdewitheldT Passnadtividy, gr parpcudam Bl Bt 1Bhgnd T CHATRgetity, by administration

ofa th%}’éi)leﬁﬁléelﬁy fcht%CAn?&Jn¥8r{c?rﬁh1Wof tﬁéyh%élsgﬁ%ﬁvéﬂﬂéx or

pharmeelﬂtcobgmmgds;tloﬁé}h@’adf RO are, independently from each
ot her, cycloal kyl, aryl, heterocyclyl, aralkyl,

Preferred are the compounds of formula (1), designated as the A group, wherein

Q combined together with the carbon atoms to which it is attached form an aromatic, or a

partially or fully saturated 5- to 8-membered carbocyclic ring;

or a pharmaceutically acceptable salt thereof.

Preferred are compounds in the A group having the formula

(IA)

) RO

wherein

R, is hydrogen, -C(O)Re, -C(O)NR;R or -C(O)OR in which



het er oaral kyl or al kyl optionally substituted with one

to four substituents selected fromthe group
w@oensstsing of hal ogen, cycl oal kyl, cycl oal koxBCT/US2006/046545

al koxy, al kyl oxyal koxy, am no, al kyl am no,

di al kyl am no, aryl, aryl oxygand heterocyclyl; R2, R3,

R4 and R5 are, independently from each other,

hydr ogen, hydroxy, hal ogen, cyano, nitro, al koxy,

kyl t al kyl t hi on free or ified
e S e ARSI Bom R PIMer TRl PRI APyt ec
am n@ter&yelyloa}dﬂwl he@druéralkbﬁdr%ﬂmyﬂidﬁblly sullskiited with one to four
aI ky ]f?%%‘ﬁ% %I opti onal | ¥ sub | t ut ed tik |
"‘%’b%% ram the JERUPSEN PRI lagegygycloalkyl,
CO”&yé’téélmyOélkM amgelaxydwﬂyoammocamyl@alnbyhlalkylammo aryl, aryloxy

cycloalkox acyl oxy, al koxy, al kyl oxyal koxy, .
ani RBY aewéwg no di al kyl am no, acyl ani no,

CRY SrtPRy4re, fhbégdndeatikitbintdaeh oaiekydybbamwoarwwiefeﬁawclyl aralkyl, -

| f i do, f amoyl
o R omaRil g oo Sy s ang o ety selectc
ﬁ' rmm the ?rwmstun@ ot ﬁé:@g?dnabyma;kyl rugbleramsw: lajox@nd
eterocyc ned are
i alkviok Xwnphal?ﬁemmqala&e/@n%nq Sty A8 Felgovoly
ReRa %@Q&%&%ﬂ@%@é@*@ (ERBEEF Giner, Bche hyae Haldhen
a¢s@nomm@mﬂd>3<ymlk)ﬂﬂmmlkaltmom suﬁmwéufwee qkﬁsmniﬂemsarbpw,

h ; | G t
YRGBy DRSTRIP Al wRECHIARG), Pl netprocyon,
(allegnyh alkyny or ke akyhaptionaity sulgstiited Rih\ons te4fgor sMbgtitugts

F%el%téééqr&ﬂ‘?ﬁé 8@%%%5%@%%%&%@4W&y&g05@" e V\EIKB(R/ acyl,

, R@cyénxm a:u?oxar@lkylbxmmmmmpyallﬁsﬂammea@ﬁlkyiammo acylamino,

PRGBS GRBH e, oA i, crano
tﬁneé olgsterfied sarkouy, rﬂl’sﬂ e@l@m@rmltm ciiteniyle aliy oyl paralkoxy, .

gﬁ%}%&:@dll{bﬁ% Qfeté}%k Rind RSO %JCMGKK nyrC ycl oal koxy,

oxy am n am no,
R.@inalRg\coaitirzd, ar@bbklyl,enaN\}Hl@?&)ﬂgetaéld\mheﬂ%rrmg)atd)mb to which they are

attached form a 5- to 7-membered fused ring; or

or a pharmaceutically acceptable salt thereof.

_Preferred-are compounds of formula (IA) wherein
Rsand Rs are hydrogen,;

or a pharmaceutically acceptable salt thereof.

Further preferred are compounds of formula (IA) having the formula

(IB)




R8 and R9 are, independently from each ot her,
cycl oal kyl, aryl, heterocyclyl, aralkyl,
whedenemial kyl or al kyl optionally substitut edP@i/Uk2o061@16545

to four substituents selected fromthe group

consi sting of hal ogen, cyclgal kyl, cycl oal koxy,

al koxy, al kyl oxyal koxy, am no, al kyl am no,

di al kyl am no, aryl, aryloxy and heterocyclyl; R2 and

R3 are, independently from each other, hydrogen,
whergil g oxy, hal ogen cyano, nitro, aI koxy, al kyl thi o,

f d b
Ry o COUQ) R LMo B @RS ERNER ¥ et arm o,
c@caraﬂaRkyne mdemndehtéx @ar@mh;ﬂtherdwd&gﬂn cygdlagfinlarylor
- (C,
Sub SRRy, SRS A SPceh SRk e to four
hal syestituanisiseissied trowml tbalgkqup cwy@tlmﬂaoﬂm@gena@mloalkyl
acyl k
g Zlcg&ﬁ?alk&}!r\/oglﬁé{)g F@k‘ll@(yeﬁ ﬁﬂ}tﬂhl o, @llalkg‘aam&%’ryl aryloxy
aI k}ahdthletﬂmycbﬂ,ll fonyl suI fonam do sul fanoyl, nitro,

f
a?ﬁ’%R 5r%e %@rﬁ‘eﬁ ¥f<r§)/ﬁ1y acﬁ%ﬁl#l{?k%/clo%rk% gﬁaélrtégfﬂé/c )éll aralkyl,
het é‘qetﬁfwlalyyl or@ﬂ@l cpmtoaakb(:WSyﬂutquNItrb@neato four subst|tuents 'selected
h d
af;@gﬁ%g#%?&df&é%sg %fﬁé\? % %%Balkﬁeéy%%rkoxfra%%r e
- Y- (amﬁ@yvalmyomm@mzylﬁmmq dlamwemmnw ary, @Jy@gaean@heterocyclyl

RN Eh oy OReRREs Ity oy e Qe fyreR SR i dlodsin. Blang, nitro,
1a|k@xy6 alk{Rthio, aing/ithidao, aymonymw@@mbﬂmﬁley chibory,eaetamoyl,

o oRl S afesheSamine Pusealivurirdt HERRE Y lsepy, sty

abrO(KD1 balkyhoptibnillyaybsttu@datithasrized fémrsmb@tltﬁentk eelected from the

g apesiy s Raiegen dyBrod RiFtoa) & kel s Ay, Skony
a@lyylm_lkoaﬁrdnaﬁmdlkylwaaOdlalkylamfriouacyhafmhbyd:arbémeﬁ thiol,

Bl kg B0 Sk RRRE S e o P8 bt o
pb@rbﬁiqp ap, |aEy’:lb)lyy ap/dthiepaiabhye, siainyl, blekoxgf heténoatdiiaixy, heterocyclyl

r&({ rred econpounds of formula (IB) wherein R3 is
h§ ﬁtgﬁmy Yo% phar naceut i cal |y acceptabl e salt

°rap‘P?fFlrﬁeﬁgﬂt'°€r‘g§°Rﬁ§@b§%r fi8hsgdsare al so conpounds. o

Preferred are compounds of formula (IB) wherein

Rz is -Y-(CH,):-CR1oR141-(CH2)m-X in which
Y is oxygen or S(O), in which q is zero or an integer of 1 or 2; or
Y is trans CH=CH; or
Y is absent;
n is an integer from 1 to 6;
R1 and Ry, are, independently from each other, hydrogen or lower alkyl; or
R+ and R, combined are alkylene which together with the carbon atom to which they
are attached form a 3- to 7-membered ring;

m is zero or an integer of 1 or 2;

X is hydroxy, alkoxy, cycloalkyl, cycloalkoxy, acyl, acyloxy, carbamoyl, cyano,
trifluoromethyl, free or esterified carboxy, monocyclic aryl or heterocyclyl;



nis an integer of 2 or 3; RO and Rl1 are,
i ndependently from each other, hydrogen or | ower
wa@bkdoghe761im i s zero or 1; X is hydroxy, carbanoR€T/US2006/046545
cyano, trifluoronethyl, free .or esterified carboxy,
nonocyclic aryl or heteraggclyl; or a :
phar maceutically acceptable salt thereof. Mre
preferred are conmpounds of formula (I1B) wherein Yis
sent : a phay mac [ |y acceptable salt thereof.
Ofaphe&'aﬂ"%'fs%' ypchggt@[ﬂg&agtﬂéerg hpounds of formula (1B).
wherein nis 3; RIO and R11 are lower alkyl; mis
Furthez priefertyd dre cmipsuliedsfdaynula YIBhwhereirf ree or esterified
carboxy; or a pharmaceutically acceptable salt
R; tshtedemzfen; Most preferred are conpounds of fornula (1B)
wherein RIO and R11 are nethyl; or a pharnmaceutically
or a phacoedudiohily sabptableesatt tiereéfspeci al | y pr eferred are
conmpounds of fornula (1B) wherein R, is hydrogen or

Further ﬁ{e%{a%?e% | ig%i o%pgggg%?ﬁ{éﬂg g‘é{)wq%éér%of Vo -
n ISZQ,QM%%Z%}? o??” US2006/ 046545 -13 Preferr ed are al so

he A group having the formula R3 R2 )p

R105arﬂ4R11|d% Nﬂde Rddrit )rronrleéz%th@mﬂy@bgemr lowehaRyl0gen or
C( O Re, ) NR7R -C(OOR9 In which R6 and R7-

m iazero tDrn‘dependent ly f r om each ot her, hydrogen,

cl oal k
Xis Xydroxy, )érbamoy}/ cyano, trifluoromethyl, free or esterified carboxy, monocycllc

aryl or heterocyclyl,

or a pharmaceutically acceptable salt thereof.

More preferred are compounds of formula (IB) wherein
Y is absent;

or a pharmaceutically acqeptable salt thereof.

Even more preferred are compounds of formula (IB) wherein
nis 3;
R10 and R, are lower alkyl;
m is zero or 1.
X is hydroxy, cyano or free or esterified carboxy;

or a pharmaceutically acceptable salt thereof.

Most preferred are compounds of formula (IB) wherein
R0 and Ry; are methyl;

or a pharmaceutically acceptable salt thereof.

Especially preferred are compounds of formula (IB) wherein
R+ is hydrogen or -C(O)Rs in which Rg is monocyclic aryl;

or a pharmaceutically acceptable salt thereof.



het erocycl yl, aral kyl, heteroaral kyl or alkyl

optionally substituted with one to four substituents
wa@edoeosmas f rom t he group consi sting of hal 0genpCT/US2006/046545

cycl oal kyl, cycl oal koxy, al koxy, al kyl oxyal koxy,

am no, al kyl am no, dial kylaygno, aryl, aryloxy and

heterocyclyl; R8 and RO are, independently from each

ot her, cycloal kyl, aryl, heterocyclyl, aralkyl,

et er oar al k or, al kyl optionall substituted with one
erte g 57 -l e T 5. B0k B FsobRal 0
: consi sting of hal ogen, cyclmal kyl, cycl oal koxy,

al koxy, al kyl oxyal koxy, am al kyl am no,
di al kyl ami no, aryl, aryRexy an¥ heterocyclyl; R2, R3,

R4 and RS are, Dndegende o)m each ot her,

hydr ogen, hydr oxY«“hal g nitro, alkoxy
al kyl thi o, al kyytRiqoodssuiffony
car boxy, carbakoyl aroyl |, °

I,‘free or esterified
optionall§ substituted

am no, cycl oal ggg‘/aryl heterocycl yl, al kenyl,
al kynyl or (CD’5)al IW-I/thl onal Iy substituted with one

to four substituents selected fromthe group
wher&ﬂns' sting of hal ogen, hydroxy, cycloal kyl,
cycloalkoxy, acyl, acyloxy, alkoxy, alkyloxyal koxy,

Ra¢"hytRoget Wtbaﬁmprgoc )Nll?ﬁd @rrrt;(tlo)komng\mmo " |
car | O 1 O \ | ONo n ,
SB1 R pifo IntlenpAdERYY Trom Hath ghasy Bcgosery FudoRify B
est %té‘rb@élyc l@réﬂ@‘l)’heté‘ﬁoﬂalkyﬁbl&’él@ibptlcﬂfa‘ili/ shbitutéd KRN Yhe to four
alr a

ot SRERIJUATIE BSote roRohg LB B e PP

whi Q;bclbéal@;tyharkox«y takyldxgalkdxyJairmREIkyIamHY, alaiKyeYind Ry, aryloxy
attacH%Iioel for - to /-nmenbered fused ring; or R2 and
HRERCYSIYE aI kyl ene which together with the

cag BRNRabRIride puhdeHily Flofyeaththet! & R84, faaﬂ Mcterdeydy, aralkyl,

200 n%g%%%g?%@égewpgﬁ%%@g&tei\ﬂ eér?e tgrfour su\gs)tltuents selected
phammacetdrea@ tonsating ok abgers @l éloilikar 8efoalkdkefaHdxgd

PSRV i Akt S erﬁé&wbe@%gieﬁi heferocycly;
P
Re oy i gy o8he, PorT Saif BRGH roen, SRS Cndloddn.
- hovanogeitio, allkdxygekylthio, (atkyitiaipad, wlfOMtfrw gsjerified carboxy,
t .
otBabil el oplioily <G8y B, oo ary, heterogyci
al{gewl ﬁ(mhqfd@m@bglkmlfomlgmﬂwsgbﬁitaj)ed whitaramerto four substituents

selected from the group consisting of halogen, hydroxy, cycloalkyl, cycloalkoxy, acyl,
acyloxy, alkoxy, alkyloxyalkoxy, amino, alkylamino, dialkylamino, acylamvino,
carbamoyl, thiol, alkylthio, alkylthiono, sulfonyl, sulfonamido, sulfamoyl, nitro, cyano,
free or estérified carboxy, aryl, aryloxy, arylthio, alkenyl, alkynyl, aralkoxy,
heteroaralkoxy, heterocyclyl and heterocyclyloxy; or

Rz and R; combined are alkylene which togethér with the ring atoms to which they are
attached form a 3- to 7-membered fused ring; or

Rz and R; combined are alkylene which together with the carbon atom to which they are
attached form a 3- to 7-membered spirocyclic ring;

pis zero or 1,



pi sl; or a pharmaceutically acceptable salt thereof.
Further preferred are conpounds of formula (1C having
wob@7hemnrul a R2 R3I R4 O\ 7C HN '"S'N' R5 (PO)/US2006/046545
R--"OC wherein R is hydrogen or -C(OR6, -C(O NR7R8
or -C(O ORI in which R6 andigR7 are, independently from
each ot her, hydrogen, cycloal kyl, aryl, heterocyclyl,
aral kyl, heteroaral kyl or alkyl optionally substituted
with one to four, su ituents selected fromthe group
or & pisindpitcaly S oHEbSCRAL MISEE oal Kyl cycl oal Koxy,
-al koxy, al kyl oxyal koxy, am no, al kyl am no,
Prefertidedrs ybmpourals arfyrimula(Ig) akgreirand het er ocycl yl ; -R8 and
RO are, independently from each other, cycloal kyl,
R;andIR; dnehwdrogarg| yl , aral kyl, heteroaral kyl or alkyl
optionally substituted with one to four substituents.
or a pissehmacédidaMac2epiabResHf therecil/ US2006/ 046545 -15 from
t he group consisting of hal ogen, cycloal kyl,
Q 0 I .koxy, am no,
Preferge%’d%yr?giﬁ%nc)éﬁpgﬂé{fiéflyfgw@g?Pﬂa‘ﬁvﬁé ?A"Jgr yl oxy and :
. n _
R i tdeppnachty fbh <0t BHEr o866, HeLCER SR 1C el optonally
n$ubstituteal byoat yeashbkeg helogen; al kyl t hi ono, sul fonyl, free -
or esterified carboxy, carbarnoyl, sulfanoyl, :
or a plgytiaceidtichly anceptabtesaltdheneoho, cycl oal kyl, aryl,
het erocycl yl, alkenyl, alkynyl or (C, _$)alkyl
' I ' i o0 four substituents
Preferé%‘éerg{égg ‘%P’z’%gf'ﬁéé%@ﬁ%'yé?g%’?‘%ﬁ'ﬁg of hal ogen, ‘
piE‘Mdr oxy, cycloal kyl, cycl oal koxy, acyl, acyl oxy,
al koxy, al kyl oxyal koxy, ami no, al kyl am noj
or a pilrlak¥ltREN KoceplapledHittRereof 87 Pamyl,  thiol, al kyl thio,
al kyl t hi ono, sulfonyl, sulfonam do, sulfanoyl, nitro,
cyano, free or esterified carboxy, aryl, aryloxy,
Furtheg praferiedare gorweynds af floymyle (G haviRg he formeleer oar al koxy,
heterocyclyl and heterocyclgyl oxy; or R2 and R3
conbi ned are al kyl ene which\toggt her with the carbon
atomto which they are :

(ID)

) R—O

wherein
R, is hydrogen or -C(O)Rs, -C(O)NR;R; or -C(O)ORg in which

Rs and R; are, independently from each other, Hydrogen, cycloalkyl, aryl,
heferocyclyl, aralkyl‘, heteroaralkyl or alky! optionally substituted with one to four
substituents selected from the group consisting of halogen, cycloalkyl,
cycloalkoxy, alkoxy, alkyloxyalkoxy, amino, alkylamino, dialkylamino, aryl, aryloxy
and heterocyclyl;

Rs and Rg are, independently from each other, cycloalkyl, aryl, heterocyclyl, aralkyl,
heteroaralkyl or alkyl optionélly substituted with one to four substituents selected



attached forma 3- to 7-nmenbered spirocyclic ring; or

a pharmaceutically acceptable salt thereof. Preferred
wae@roeispounds of fornula (1 D) wherein R4 andP@BUS2086/046545

hydrogen; or a pharmaceutically acceptable salt

thereof. Preferred are al sojsconmpounds of formula (1D),

desi gnated as the B group, wherein R2 and R3 are,

independently from each ot her, hydrogen, hal ogen or

t onal | ubstit dDb I eas one
hai SRS Grod dsnab R Eondlodn, Yol Al oPaofi alkos
t heaigloxyalkxgf &nine dalrylemiraRIKYREiHG) akh, %rﬁow gttPheterocyclyl;
wherein R is hydrogen or -C(OR6 in which R6 is
Rznits &e por iRe asg. yimdepepderdly o ﬁa@*eqthert;avqiryg@mdfefgtoaw lalogen,

53:2: f% eeﬁ‘(ox Peg og E@y@l@n sﬁﬁ’or&ﬁ gﬂr%glb'?n %atfﬂfieé Q%UJ(}?
’ femavlkymtmellmhﬁhtm@g@nlmer cysloatiyt, laeyl dateronyclyl,
aélf?é'ﬂn\f!) Rgﬂill%'?' (&h gtlor?atl @G'B@ﬂjtgé’&ﬁfh 3ndto fo?lr svtfstltuents

spiro ; or a rmaceut
a&ﬁt@m%ora th@gltow nensatfng amrﬂ/m@lvmscycloalkyl cycloalkoxy, acyl,

YR e R oxp. o H b Y G AR, ol fin

R@rb@ﬂ%rtb@y@llﬁytthlarqlkylthlqmp, suliohylr swltosamidsabulfamoyl, nitro, cyano,

A£G e i Pk B SOV S5, B3 AR
REtﬁanEWMﬂOMRmQhG@FmYWNXY rorvvhl ch Y]c is oxygen
1
R. g P hifnina e Skulne SipfcR0gGhe i he SHop Hhorh S ivofeb they are

fattaghdd fopm6d 3-Rb - raanhbaﬂeh éyirecydhﬂﬂﬁ@,endent l'y from each
ot her, hydrogen or lower alkyl; or Ro and Rl1

or a prenimbcegidaiiy #ccapiapleasatt thdveoth t oget her with the carbon
atomto which they are attached forma 3- to

; S ro or an integer of 1 or 2; X
Preferr%d%%?@ﬁgur{ds{}gg(g{ﬁdl%géf\gg?rl?ﬂ cycl oal koxy, acyl,
cyano, trlfluoronethyl, free or
R“%ﬁ é%ll e@gggggxy nmonocyclic ar yI or heterocyclyl;
or a pharmaceutically acceptable salt thereof.

Preferred are also compounds of formula (ID), designated as the B group, wherein

Rz and R; are, independently from each other, hydrogen, halogen or (C,.)alkyl optiohally
substituted by at least one halogen;

or a pharmaceutically acceptable salt thereof.

Preferred are compounds in the B group wherein
Ry is hydrogeh or -C(O)Rs in which Rg is monocyclic aryl;

or a pharmaceutically acceptable salt thereof.

Preferred are also compounds of formula (ID), designated as the C group, wherein

Rz and R; combined are alkylene which together with the carbon atom to which they are
attached form a 3- to 5-membered spirocyclic ring;

or a pharmaceutically acceptable salt thereof.



or a pharmaceutically acceptable salt thereof.
Preferred are conpounds in the D group wherein R3 is
whyarogeny or a pharmaceutically acceptabl e saP@T/US2006/046545

t hereof. Further preferred are conpounds in the D

group wherein n is an integer of 2 or 3; R o and Rl1
are, independently from each other, hydrogen or |ower
alkyl; mis zero or 1; X is hydroxy, carbanoyl,

tr|f ree.or esterified carboxy,

Preferr.%??g%’ﬁeinf’eun '9%‘%& %@{pe MOEFR I or a

B ﬁ@%&wﬁwﬁ?%%ﬁ%@ht Pilip wherein Y is

2007 7 PCT/ US2006/ 046545 -17- ‘
oraprmqrg?ﬁ%{gg\éﬁ %%ﬁef)(?%%ciaitgl?%fﬁf’e salt thereof. Even ?nrar:

preferred are conpounds in the 'D group wherein nis3;
PreferfeidaraatsoRongroantouiiornalla YD), dasignatetieasotheD droupX wiserein
hydroxy, cyano or free or esterified carboxy; or a
R, - (tg o Re® -(CHakeX it abick salt t her eof . I\/bst

ahF B85 o2 STk ATPRHEH e ol by B B B Y 2B ot b

SYlst trartseldeCH; &speci al |y preferred are conpounds in
t up wherein R is hydrogen or -C(OR6 in
Wbt

is nmonocyeclic aryl; or a pharnmaceutically
an:tseqmtia@berﬁraﬂnﬂ toter eof . Parti cul ar enbodi nents of the

n
L N O S SV U T
i Rg@nd dRmeanlned are alkylene which together with the carbon atom to which they

5- (% Jﬂ%g(gﬁ@/g}gpwﬁ%eﬁ%ﬁﬁ/ r]g';l’ 1-di oxo-1, 2,5-thi ad

i az8[ tassi u

Ern(sh@pmmn:inthgeimj)dym&pht hal en-2-yl)-1, 1-di oxo- 1, 2,

5-t hi adi azol i di n-3-0

X {STMErPX)} alKOKY, &V@Rﬁ}'ﬂﬁﬁf’ﬁﬁik@ﬁl ?9% geyloxy. eArBxmorl; 9yanot
hi agifReRdrhéthi: Be®Bssterified carboxy, monocyclic aryl or heterocyclyl;

or a pharmaceutically acceptable salt thereof.

Preferred are compounds in the D group wherein
Rs is hydrogen;

or a pharmaceutically acceptable salt thereof.

Further preferred are compounds in the D group wherein

nis an integer of 2 or 3;

Rio and Ry, are, independently from each other, hydrogen or lower alkyl;

m is zero or 1; |

X is hydroxy, carbamoyl, cyano, trifluoromethyl, free or esterified carboxy, monocyclic
aryl or heterocyclyl;'

or a pharmaceutically acceptable salt thereof.

More preferred are compounds in the D group wherein

Y is absent;



5-{3- Hydr oxy- 7-[ 2- (4- met hoxyphenyl ) - et hyl ] - napht hal en-
2-yl}-1,1-dioxo-1, 2,5-thiadiazol idin-3- one;

WG 2¢0306%60F OXYy- 7-[ 2- (4-trifl uoromet hyI PCT/US2006/046545
phenyl ) - et hyl ] - napht hal en- 2 yI} 1, 1-di oxo-1, 2, 5-
t hi adi azol i di n- 3- one;
5-{3- Hydroxy-7-[ 2-( 3- nethoxyphenyl) et hyl ] - napht hal en-
2-yl}-1,1-di oxo-1,2, 5-thiadiazolidin-3- one;

ora PF?%EZ%C!{M%;@'X%%EQ& - nethnﬁl?r%egt gana_ napht hal en-2-yl]-1, 1-d

{3-[6-Hydroxy-7-(1,1,4-trioxo-1, 2, 5- thladlazolldln 2-y
Even mpreapbiehet ane 2empduntizdmiHel D gesipi vitheagind;

5- ( 3- Hydr oxy- 7- phenyl napht hal en-2-yl ) -1, 1-di oxo-1, 2, 5-
nigBj adi azol i di n- 3- one;

3-[6-Hydroxy-7-(1,1, 4-trioxo-1,2",5-thiadiazolidin-2-y
R« 30hBpHare iaves a3 | - benzoi ¢ aci d; WD 2007/ 067615

PCT/USZ )06/ 046545 - 18

mE. roxy-7-(3-trifluoromethoxyphenyl)-naphthal en-2

X lsWyliro%r_N]cggh@QSPfrée ér ostbime@dapzRli di n- 3- one;
roxy- 7- ,4-trioxo-1,2,5-thiadiazolidin-2-y

ora pﬁérnﬁ@@tmcaw S&:‘e%tdﬂld saﬂhﬁ@ﬁéb} acetoni tril e;
Fwdroxy (3 hydr oxynet hyl phenyl ) - napht hal en- 2-yl

1-di oxo- 5-thi adi azol i di n-3- one;
Most ef{egefj 8"?—%‘96%}"5? iR $heD graupiesRIR hi adi azol i di n-2-yl)-n
alen -phenyl }-propion ic acid;
R%Qﬁ/gﬂ&(‘? ) 1, 4-tri oxo- 1, 2, 5t hi adi azol i di n-2-yl)-n

ht hal ene- 2- ca nitrile; ~ :
°raP@£F@°@W&?E¥<§°G?PE3?’?ﬁS%f4‘?“98&0 1, 2, 5-t hi adi azol i di n- 2-yl
-napht hal en- 2-yl ] -benzonitrile;

Espec&ﬂ{( prefétredt Alenaminpdubds il the B-drpals ekgmirpht hal en-2-yl1]-1,1
-di oxo- 1, 2, 5-t hi adi azol i di n- 3- one;
R19s hyirdtyar on{ @RI whidhi Rids erombbydiphey| ) - napht hal en- 2-
yl']-1, 1-di oxo- 1, 2, 5-t hi adi azol i di n- 3- one;
or a pliarfriacétitbathk geckplablelsalt thereok 0- 1, 2, 5-t hi adi azol i di n- 2-yl
) - napht hal en- 2-yl ] -benzoic acid ethyl ester;

Parﬁcé?,][&Eﬁ%ﬁ@%ﬁt}é'o¥1ﬂ%i‘ng§§tﬁﬂ%? ul f onyl phenyl ) - napht hal en- 2-

‘azol i di n-3- one;

5-(3, 633nﬁ@n£>@nhwh§1ém?yn( 1,1Jd|ékotfzenﬁuaahazolw-iaioadl azol i din-2
hth | en-2- L hen progl PLri
5-(3, 7133/ I[qgirw sal§n-(23ylm,t ffg%?n%g }F})}hladla olidin- 3-one potassmm salt;
- 5-(7-BROBEBLhyd @R gith&8n-2-y)L 1, t-diokodi DB Shiddidzdidinas-adé:azol i di
n- 3- one; . 5 thiadiazalidi
5-(7- Eﬁl\/f? hydroxwraphihalen-gylirlokgiexgi dmthiadiazqifin-3rone;qi oxo- 1,

5-{3- dxyLads-azhbdibRe [l-naphthalen-2-yl}-1,1-dioxo-1 25—th|adlazolld|n 3-
b H& y[6 Hydr oxy)@l? (l?gaﬁy]trlpoxo 1, 2, 5-t hi adi azol i di n-

one, -yI ) -napht hal en- 2-yl ] - phenyl } -
5-{3-Hydroxy-7-[2-(4-trifluoromethyiphenyl)-ethyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-

thiadiazolidin-3-one;
5-{3-Hydroxy-7-[2-(3-methoxyphenyl)-ethyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-
one; |
5-[3-Hydroxy-7-(4-methylpentyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
{3-[6-Hydroxy-7-(1,1,4-trioxo-1 ,2,5-thiadiazo|idin-2-yl)naphthalen-2—yl]-phenyl}-acetic acid,;
5-(3-Hydroxy-7-phenyinaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-benzoic acid;



met hanesul f onam de;
5-[7-(2-Fl uorophenyl) - 3- hydr oxynapht hal en-2-yl ] -1, 1-di

W@2@®7/06715- t hi adi azol i di n- 3- one; PCT/US2006/046545
5- (3- Hydroxy- 7-o-tol yl napht hal en-2-yl )-1, 1-di oxo-1, 2,5
-t hiadi azol i di n- 3- one; -18 -

5- (3- Hydr oxy- 7- pent yl napht hal en-2-yl ) -1, 1-di oxo-1, 2, 5-
t hi adi azol i di n-3-one; 5-(3-Hydroxy-7-propyl napht ha
|l en- 2- : ,1-di oxo-1, 2, 5-thiadiazolidjn-3-qone, .. ..
o-{o-Hy P b o Rl U AR S 52 T oo aiadigrofcin-3-
one; -1, 1-dioxo-1,2,5-thiadi azoli di n-3-o0ne;
4-1 1.2,5- Fdin-2-y
(36 n‘»sdr%q-f%hL%%oxs [P pielegpidazapmiephbelen LVikphendpgstonivie
5-[3-HgeroRy- 43 Hydiogyryiethylphedylindphtiien-4-yB-1,1-dioxo-1,2,5-thiadiazolidin-3-
_ 5-thiadiazolidin-2-yl)-napht hal en-2-yl]-phenyl }-propio
ON€ nhic acid et hyl ester;

3-(3- [GSHD&OWW(DX)A-t?okdetl‘ﬂacﬂfaztdhdlﬁ@yl)lngplﬁhélé'h aﬂ] pESHVIYRrBpidni¥ lacid;

6- Hyd%)e%-? (g%ll%gg' g,%ﬁ/ %Jg?g% gﬁgl Cbhaler\{e-z carbomtrllewD

3-[6-HeeroRy-Fy(tir xtyioXo 2, ﬂtfﬂadnézfdudlﬁ 21yI52n§3I‘Itl|ibléﬁiQ%/I]CHéndblﬁltrﬂ’e yl

St @%@P%Q?BW 35'1%(33‘)@5*?%5 'a-%»é xe ?t%?o %ﬁﬂﬂaﬁ'@ﬁo'@ "y3-poe;

5-[3- Hgtdrbxydvquﬂfﬂ.lo%rﬁethiﬂpﬁ&iy@ﬁdphtﬂialén& -gIne;1-dioxo-1,2,5-thiadiazolidin-3-
4-[6-Hydroxy-7-(1, 1, 4-trioxo-1, 2, 5- t hi adi azol i di n- 2- yl
ON€: ) _napht hal en- 2-yi ] - 2-net hyl butyronitril e

3-[6-HpdrioRy-Fy tlr1 pixtyioXo-{l 2, S-tHladisdondin- 21yl,9naphthalen 2—yl] benzoic acid ethyl
_5-thiadi azol i di n-2-yl)-napht hal en-2-yi ] -2-net hyl pent an

ester gi ¢ aci d et hyl ester;

5-[3- Hﬁdr[osy-wsunceﬂyarfesoﬁonyqiﬁewlpnawthalerapfmhah Ao@-1yb ethiadiagblidin-3-
oxo-1, 2, 5-t hi adi azoli di n- 3- one;
one; 5. [ 6- Hydroxy 7-(1,1,4-trioxo-1, 2,5-thiadiazolidin-2-yl

3-{3-[6-Hydrph- Nl e A-tPioyd-1i; %-hamhmnhamp)emapmmﬁ Qlyl]fbhenyl} ‘
6- Hydroxy-7-(1,1,4-trioxo-1, 2,5-thi adi azoli di n-2-yl

prop'oﬁ“t'h%pht hal en- 2-yl ] - pent anoi ¢ aci d:
5-[3-HpdroRy- wﬂmmfwoxz/n(eww@nsw/«yapmthanbh 2r3aqphmmi>@m 2 sythiadibzdiidin-3-

~dioxo-1, 2,5-thi adi azol i di n- 3- one;
ON€ 2. Hydr oxy- 6- { 2- [ 6- hydr oxy- 7- (1 1,4-trioxo-1, 2, 5-thiadi

5-(7- FamgLS yhaqhﬂiny)lyhaﬁlahhlbha-ﬁm 2-0ibxoxy D 5-thiaEREYIdimE-one;
| mst

NS HRRs 0 A ot e rtiageasliio-Zyrmentbslen- - Bhebag

methaaémllfbdamrda yl ) - napht hal en- 2-yl ] - but oxy}- N,

s 7- TR e RS A otepez et g - b Sy PR e

5-(3-Hy@roxy-¥ -oltohrdiphthateh-2yh-1{ hiliaxh- & 2¢8-ihtHdezoRdias3eone;

s+t PR GBI B gl anaRe hal en-
5-(3-Hydroxy-7-propylnaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-[3-Hydroxy-7-(tetrahydrofuran-3-yl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
{3-[6-Hydroxy-7-(1,1,4-trioxo-1 ,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl}-phenyl}-acetic acid
ethyl ester; ,
3-{3-[6-Hydroxy-7- (1,1,4 -trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-phenyl}-propionic
acid ethyl ester;
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic acid ethyl
ester;



5-[ 3- Hydr oxy- 7- ( 5- oxohexyl ) - napht hal en-2-yl ] -1, 1- di oxo
-1, 2, 5-thi adi azol i di n- 3- one;

W®G2q07/0§81% 3, 5- Di net hyl pyrazol - 1-yl ) - propyl ] - 3- PgTUS2096/046545
apht hal en-2-yl }-1, 1-di oxo-1, 2, 5- thiadiazolidin-3-one;
5-{3- Hydr oxy- 7-[ 3- ( 2- oxocygcfgahexyl ) - propyl ] - napht hal en
-2-yl}-1,1-di oxo-1, 2, 5-thi adi azol i di n- 3- one;

5-{3- Hydroxy 7 [4 hydr oxy- 4- (t et rahydr of uran- 2-yl ) - but

4-[6- H{#{L)‘%?g}& &ﬁuadﬁazoﬁdm )é-yl) naph?halen 2-yl]-2,2-dimethyl-butyric

acid; 5- { 3- Hydr oxy- 7 [1-(2- oxopyrrolldln 1-yl)-ethyl]napht ha
0X0 di n-

5-13-Hyl e 73 o RO U RO PP BBY BV AL drsitar b7 SR @fezglcin-grone:

4-[6- Hy&&@-%@n 45tribkd-a Qi a&ﬂdusﬂondla-zoﬁ)enaphthalen 2- yI] -2- methylbutyronltrlle

sty 1413 s SRl B Y Bh RO Boianor

acid etByl{etdrb- Hydr oxy-7-(1, 1, 4-tri oxo-1, 2, 5-thi adi azol i din-2

hth | 2- | b trile
5-{3-Higd phi- Py m@v@qx'kﬁpfﬁhaﬁﬁw%ﬂ}yb Py i esiarliino3-ons.
5-[6- Hﬂdr&xyiVQXO Altridxd4 I8 ﬁﬁhoﬁ?&@hdlﬁl ?nmalen -2-yl]-2,2-

x -7- (4 hydr oxypenty napht hal en- 2- yl]-1, 1-

d'methéflpgfat?%“'ﬁ &  t hi adi azol i di n- 3-one; WD 2007/ 067615
5-[6- HW&WOQW t@iéﬁﬁ45 5 ﬂ%lazohdm-Z -yl)- naphthalen -2-yl]- pentanonc acid;

5-[3-Hy4" %:xﬁ%g Varesieens l)g%’qpﬁ%ra% T cioxe- s HiaRain - Gre:
2-Hydrfoxy-8- {aniﬁwmky-ﬁwdt -@RsX 205 thiddionaieppasHIRdIen-231kdy]-

t hi adi azol i di n--3- one;
ethoxy%l\{llgdmatg&l%nz?ntl 2 hydr oxyhept yl ) - napht hal en-2-yl]-1, 1-
2- Hyd@k%c{42{6-ﬁy@rowll74¢“1 arilokéli1 e, StaBazolidin-2-yl)- naphthalen-2-yl] -butoxy}-
é’wt;ydro%jy 7-[3-(1-hydroxycycl ohexyl ) - propyl | - napht h
NN'd'Ele NEgMIde: 1.1, 2, 5-t hi adi azol i di n-3- one;

5-{3-Hbdrb DXydréxyethoky Fpitof @pHthAeh-2tyniadidael 1,2 50hiddkolidin-
3 ?dng%z%{ﬁgl e% r2x3§/ ] - %’)45 g?@nqgt %yl pgnt a)}r‘?m c acid; o

3-onei5_r 3. Hydroxy-7-12- ((1
5-{3- Hﬁdr3R)—7QZM—dTe@W9W@9%MLﬁapﬁEH%rﬂ-2-Q@-ﬂ ht-bisk&n;225-Hiddidzolidin-3-

di oxo-1, 2,5- thiadiazolidin-3-one;
one; 5 [ 6- Fydroxy 7-(1,1,4-tri oxo-1, 2 5-t hi adi azol i di n- 2-yl

5-[3-H)draﬁgphi(mmiex%-ysbbhtﬁﬁlah@nﬁpi H Idid>>©r1 2,5-thiadiazolidin-3-one;
s DM ko bk e e AR o2
thiadia2olidin-BYemeoxy- 7- (1, 1, 4-tri oxo- 1, 2, 5- t hi adi azol i di n- 2- yI
5-{3- Hgégrpé¥-9-[g-?% ggq_cfya L%’Qﬁ pfo?)grga@\%eﬁqer? -?IH 1C d|o§8-|1 2, 5-th|a(¥|azolld|n 3-
one; UOr o-4-hydroxy-4-net hyl pentyl)-naphthal en-2-yl]-1, 1-di
-{3-H%(r%%yl-ﬁﬁ}droxy-4-(tetrahydrofuran-z-yl)-butyl]-naphthalen-2-y|}-1 1-dioxo-1,2,5-
thiadiazolidin-3-one;
5-{3-Hydroxy-7-[1-(2-oxopyrrolidin-1-yl)- ethyl]naphthalen 2-yl}-1 1-d|oxo-1 2, 5-th|ad|azolld|n-
3-one;
5-[3-Hydroxy-7-(3-phenylpropyl)-naphthalen-2-yi]-1,1-dioxo-1 2,5-thiadiazolidin-3-one;
5-[3-Hydroxy-7-(3-pentafluorophenylpropyl)-naphthalen-2-yl]-1,1-dioxo-1 ,2,5-thiadiézolidin-3—
one;
2-{3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-propyl}benzonitrile;
5-[3-Hydroxy-7-((R)-4-hydroxypentyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-[3-Hydroxy-7-(4-hydroxypentyl)-naphthalen-2-yi]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;



t hi adi azol i di n-3-one; Acetic acid
4-[ 6- hydroxy-7-(1,1,4-trioxo-1, 2,5-thiadi azol i di n-2-yl

w0 200apbt6ha| en- 2-yl ] -2-methyl butyl ester; PCT/US2006/046545
5-[ 3- Hydr oxy- 7- (5,
5,5-trifluoro-4-hydroxypentyl.) - napht hal en-2-yl ] -1, 1 -di
oxo0-1, 2,5- thiadiazolidin-3-one;
5-[ 3- Hydr oxy- 7- (4- hydr oxy- 4- nethyl

5-[3-H rgxyy z % h?gr%&p §1n$erlﬁ$%634tg/l])-h%br¥tﬁgller? I]l‘l % d|o ,S,g-thlaglazcﬂldln 3-
one; 5-(7-Cycl opentyl - 3-hydroxynapht hal en-2-yl)-1, 1-di oxo-1

o7 (45€tb$5%b¥¢r§%l(§azfﬁ -3 &égﬁ%ﬁﬁgﬁfﬁnﬁ%ﬂ%ﬂﬂﬂi%g{l 2,5rthipdiagglidin-3-one;

5-[3-Hyirbxyt- W(@%y&bwhdﬁtyﬂ) ré&p@ihlen-2-yi}-1,1-dioxo- 1 ,2,5-thiadiazolidin-3-one;

5-(3- qurtiy-ﬁ%(ﬁﬁgdrgx%yggﬁﬁ@ &?ﬁ@ﬁﬁq%}nﬁma@n Rk &) Lhalen:2 Vina.
one; 5-[3-Hydroxy-7-((E)-4- hydroxy 4 nmet hyl pent-

5-[6—H¥1d;§$>§é1(%1_z,3a IT&I}:DE(? g%g':né Qéllelzoﬂ'dm 2- I) naphlhalen-z-yl] 2,2-dimethylpentanoic

acid; 5-[6-Hydroxy-7-(1,1,4-trioxo-1, 2,5- thladlazolldln 2-yi
rbonitr

th ophene-2-
- S-{adBRE A S 2 i aroneni st BaRpalen 2ob | ciexoh 2.5
thiadiakglidirapdohbal en- 2-yl ] - benzyl } -carbami c acid nethyl

516-“?%&'}'1(61 HyPYy-2- (ipdipzglidin2aglanaphshaten- gy e atppenitile:-

5-{3- Hﬁdrykwipamlhvc&bmyaowéx}mwﬁyﬂ41aepnﬂfa1e1nt2 g1, Moxo-1,2,5-
67615 PCT/ US2006/ 046545 -

th'ad'af‘gbd 52198 Hy dr oxy- 7- (1, 1, 4-t ri oxo- 1 2, 5-t hi adi azol i di n-
5-[6-Hybryky) 708 0 [at-fhiake n,25-thiddiaZordiie L yweid phihal Ry §-236 Highe@hyentanoic

. ester: .
acid m?@F%éf?% Hydr oxy- 7- (1, 1, 4-tri oxo- 1, 2, 5-'t hi adi azol i di n-
5-[3- H)Riw)bb-'n«‘@@ Bis@fllicas %Mdey%—ﬁi@tHWﬂeh%tna‘bhtr%m#Ey@ﬂ|1dd|oxo-1 2,5-

- Hydroxy-7-(1, 1, 4-trioxo-1, 2,5-thi adi azol i di n-
th'ad'a%‘%'?rﬁ B6ht hal en- 2-yI | - pent - 4- enoi ¢ aci d:

Acetic Seill @-[Bytelideosy=72¢1( 1l 4-trickot T 2, exmaalazol&mmyadiaaﬁmbleellznyl]Zz Yhethyl
butyl %t napht hal en-2-yl ] -pentanoi c acid isopropyl ester;
utyl e8fef.6_ Hydr oxy- 7- (1, 1, 4-tri oxo- 1, 2, 5-t hi adi azol i di n- 2- y|

5-3- Hgqupmma]5emf|Qorw}hyardmbémylpaapmﬁgeﬁ 2-AK1 ,4-digsiohy2, 5-

thiadi es,'t er. _

ladiagohdi-$108Poxy - 7- (1, 1, 4-t ri oxo- 1, 2, 5-t hi adi azol i di n- 2- y|

5-[3-Hydrowgp i haleoxe4yhdthloamy Pirdgrendlenoiy-1, fdiosto-1,2,5-thiadiazolidin-3-
5-[7-(4, 5- D hydroxy-4, 5-di met hyl hex-

1-enyl) - 3- hydroxynaphthalen 2-yl]-1,1- dIOXO 1,2, 5-

5-(7-Cydibpshtyd-BcHyided xynSpHangen-2-yl)-1, 1-dioxo-1,2, 5-thiadiazolidin-3-one;
5-(7-Cyclohexyl-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

one;

5-[3-Hydroxy-7-(3-methylsuIfanyIphenyl)-naphthalen-ZQyI]-1 ,1-dioxo-1,2,5-thiadiazolidin-3-
one;

5-[3-Hydroxy-7-((E)-4-hydroxy-4-methylpent-1-enyl)-naphthalen-2-yl]-1,1-dioxo-1 ,2,5-
thiadiazolidin-3-one;
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-thiophene-2-
carbonitrile;
{3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-benzyl}-carbamic acid
methyl ester: '
(E)-5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl}-pent-4-enenitrile;



5-[7- (4, 5-D hydroxy- 4, 5-di met hyl hexyl ) - 3- hydr oxynapht h

al en-2-yl]-1, 1-di oxo-1, 2, 5- thiadiazolidin-3-one;
wW®2(07/06%1%- Di et hyl pent yl ) - 3- hydr oxynapht hal enPQF/}JSz]ooazo46545

1-di oxo-1, 2, 5-t hi adi azol i di n-3-one; Benzoic acid

6- ( 3- cyano- 3 met hyl propyl L23-.(1, 1, 4-tri oxo-1, 2,5-thiad

i azol i di n-2-yl)-napht hal en- 2-yl ester;

2, 2-Di et hyi propionic acid

BB ROt T LD e a2 Y dpehtaiP s bare -+
enmcaﬁnc(&hym 3-net hyl propyl )-3-(1, 1, 4- trloxo 1,2,5-thiad
(5)-5-[5.%%3)(91?1(1,1,){4,) oxon1a ﬁ) gztﬁlgdlggol% r¥ &-yﬁnap thalen yHyZ nblgtti'uwpent 4-
enoicé_i:ic(3| Céano 3-nmet hyl propyl )-3-(1, 1, 4-trioxo-1, 2, 5-thi gd
b S e ook gl B S e ot

5-[6-H9c&6>@) 7-‘(11 N 42trigk-1 , 2N diEb Rdin-2=W-n@shitiedién-2-yi]-pentanoic acid
Acet oxy- benzoi ¢ aci d

isoPro@"F%teEyano 3-nmet hyl propyl )-3-(1, 1, 4-tri oxo-1, 2, 5-t hi ad
5-[6-HydrdQ)-7-¢1 0 42trigko- ‘I,ZTEMHd’ﬁbﬁmn-Z W-nstiedlen- E’@l]tzamewpaﬁﬂadouc

noBmsthyIpropyI) 3-(1,1,4-trioxo-1,2,5-thia
acid mﬁg&g‘ﬁ% ’n 2-yl)- naphthal en-2-yl ester; Acetic acid

5-[6-H{dr03/- LY BN 2-1Biok®t [Py8-thiadiazolidin-2-yl)-naphthalen-2- I]-2 meth Ipentanoic
propyl)-3-(1,1,4-trioxo-1,2,5-thiadiazoli yl')-nap

acid, hihai en-2- yl ester; 3-Methyl benzoic acid
5-[7-(465- Dihyar;o&?-a 53d|W@II’EWHIGB<E‘D@WI))-B-Bydirbxyﬂnafbhtlffaléhleyll-1 A-Giokdl ag-

0 n-2-yl)- naphthal en-2-yl -ester; WO 2007/ 067615
th'ad'aé@‘f‘ ’L%?@BG/ 046545 -22 2-Met hyl benzoi ¢ acid

5-{7-(45-OyGioRpa: SRRy By Hrcy bdprihaent-2iygpot dioRo ;2 61 ad
th'ad'aéglda”édl n-2-yl)- naphthal'en-2-yl ester; 4-Butylbenzoic

5-[7-(464- Dﬂnélbly?lp@tﬂ)-HBiybdeméﬁhﬂa)erﬁz-@[}ﬂ 1-dioké 1 2B tHladlalitiRizaéhe:;
Benzowﬂc{ﬁw&%@a# E’ggv?qe%yg%-gp 1 %—tyoxo—? ,5%thladlazolld|n 2-yl)-naphthalen-

2-yl esfer( 3- cyano- 3- met hyl propyl ) -3-(1, 1, 4-trioxo-1, 2, 5-thi ad
napht

2.2- Dm%g‘p{op&%%éhg&cg Dot ﬂrlne‘?ﬂilgrb\é{/l)-g?’(ﬁ 5" 4-trioxo-1,2, 5-thiadiazolidin-2-
yl)- napﬁtr(a%n;g-qn@st&- met hyl propyl )-3-(1, 1, 4-trioxo-1, 2, 5-thi ad '

Proploalp@cb# %‘#lpya{y é%-[n&%y rr]ct)phy |3e?1,‘?,4 ’crloxoS 5—th|azc||azol%|n geyE
naphthaten32-gyesterphenyl ) - 3- (1, 1, 4-tri oxo- 1, 2, 5-t hi adi azol i din
2-Ethyibaiytic acid PRS0 S i loraby 51,1 4-trioxo-1,2, 5-thiadiazolidin-2-yl)-
naphthalen-2-y| ester;

Hexanoic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yI)-
naphthalen-2-yl ester; '

2-Acetoxy-benzoic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4-trioxo-1 ,‘2,5-thiladiazolidin—2—yl)-
naphthalen-2-yl ester;

Pentanoic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
naphthalen-2-yl ester,

Acetic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-
yl ester;

3-Methylbenzoic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
naphthalen-2-yl ester,;



Benzoi c acid
6- (4- et hoxycar bonyl butyl)-3-(1, 1,4-trioxo-1, 2,5-thi adi
wa@2mbhiogioms 2- yl ) - napht hal en- 2-yl ester; Benzoi BCHUBI06/046545
6- (3-nethyl butyl)-3-(1,1, 4-trioxo-1, 2, 5- thladlazolldln
- 2-yl ) - napht hal en- 2-yl equm_ Benzoi ¢ aci d
6- ( ( E- 4- hydr oxy- 4- net hyl pent -
1- enyI) 3-(1,1,4-trioxo-1, 2, 5- thladlazolldln 2-yl)-
Benzoj

2 e RS il BT RIS S B s 2 g
naphtr[aléﬁ.n@l?ferz yl ester; Benzoic acid

-(5
O e T e e SR e ot

napht@e{rszJW@btaxy 7-(5- hydroxy 4, 4- di et hyI pentyl) - napht hal
Cyclor@xe@eqvqﬁ% & 8>?$-cyano ét}tn]ylgrglpﬂf3 -(1, q|4r]tn%xo 1, 2 5-thiadiazolidin-2- .
yi)- na;ﬁﬂﬁﬁéﬁ-g.ly}/@gt@rnapt hal en- 2-yl )-1, 1-di oxo- 1, 2, 5-t hi adi azol

4- teﬂ-éuty@eézqrﬁ AYAPdRyvane 3methyleiopylinidl Irinepd 2 Rtiagipgaligin-2-yi)-
naphthlalgH-2% peslerz 5-t hi adi azol i di n 3- one;

- 2,2- Dl@e{r@{p% %ﬂgﬁ%ﬁyﬁ@%{gl’@nw )=, 14-Wioxerl . §-thigdiazolicin-2-yl)-
naphtﬁiﬂémzz Uesaé'rol i di n-3- one;

Benzomaold g (tgpg%éyc?r Ml)a%?%z grtpctaﬁ%tq{ %r}sytg{?gipa%glrl] |rr1] % -yl)- naph%/halen-
2-yl ester{ 3- Hydr oxy- 7- rret hyl -5, 6, 7,

Benzo?q_qtﬁ?%é-g? X%hgl%alﬁﬁ)t Q?% ?rlt-tno}(/o )l 2, 5-th|addlla?z)(()lldl% 22yl) naphhlthaa en- 2-yl ester;A
Benzofe- 4okt Yox{-Ameiyipeht-b-eBy Y-381 [1ed-trly Ar Do amBdiBAIaR-2-y1)-

oneo %%ﬁ*ﬂ@'} oixg 1, 2, g.%éhl’?l adi goﬁl di n- ' 3- one; S -
naphtrgae( &Wﬁ’?fxy 7-trifl uoronethyl -5, 6,7,

Benzoﬁrédﬂi M’fémvwr(anhd frxe 1 25 hiddidzolidfh-DypndpiRthBlen-2-yl ester;

Benzols Rl §y PO S BBR BN -6, b tapiosh g rbRaisRPIH 3D
naphth&iat-2-yllesterdli oxo- 1, 2, 5-t hi adi azoli di n-3- one; WO

2 15 PCT/ U 20 6/ 04654 - 2 .
SO R e WP
thiadigzolldid-3@dnexo- 1, 2, 5- th| adi azol i di n- 3- one;
5-(3-Hyidbfy 5 ko @WET%%%I% RN AR ML R
5-(3, 6®nﬁﬁrcwct @m& tétrahycﬁb.ﬁummdlerﬁ:z@t)ﬂ ﬁdtogbnamws@mama:hai ne;
5-(3-Hydiow)5) §’$tth "’L‘fr'lﬁé :ﬁf diazojidin-3

(aHgSren Sl gngs § PP P g i SpEr P dedizaiein--
one; napht hal en]-7' -yl )1l ,2,5-thiadi azoI i di n- 3-o0ne

]Hl-%iOéide; e
5-(6-Ethoxy-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-
one; ‘
5-(3-Hydroxy-7-methyl-5,8,7,8-tetrahydronaphthalen-2-yl)-1, 1-dioxo-1,2,5-thiadiazolidin-3-

- one;
5-(3-Hydroxy-7,7-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-
3-one;
5-(3-Hydroxy-7-trifluoromethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one;
5—(3-Hydroxy-7-isopropyl—5,6,7,8-tetrahydronaphthalen-Z-yI)-1 ,1-dioxo-1,2,5-thiadiazolidin-3- .

one;



5-((S)-7-Ethyl -3-hydroxy-5, 6,7, 8-tetrahydronapht hal en-
2-yl)-1,1-dioxo-1, 2,5-thiadi azol i di n-3- one;

WG 2(40606%60F oXy- 7- (1, 1, 4-trioxo-1, 2, 5-t hi adi azol PCI/MSRDO§46545
)-1, 2,3, 4-tetrahydronapht hal en-2-yl ] -2, 2-
dlnethylpentan0|c acid netlpd. ester;
5-[6-Hydroxy-7-(1,1,4-trioxo-1, 2, 5- thladlazolldln 2-yl
)-1, 2,3, 4- tetrahydronaphthalen 2-yl]-2, 2-

s-(7-ER B VARG DS ey PLonagbitelepcd-dlsdrl Aiptsy L A opinciizglig-3-one;
5-(7,7)Didth{l-Thyxexyls, 8,7:8-ichiapgdraAaprititkien-3-y onedioxo-1,2,5-thiadiazolidin-3-
one: Sé(G-FNdroxylndan-5-y|)-1,1-d|oxo-1,2,5-th|ad|azol|d|n
» -3-o0ne;
5-(3-HydioRy-Aydipeopyld, 8,7 B-1eaRydrongliindlentb iyt 1, L-dbixeX 2, 8-tiladiatolidin-3-
~ hi adi azol 1 di n- 3-one;
ON€, 5. (6-Hydroxy-2-net hyl i ndan-5-yl)-1, 1- di oxo- 1, 2, 5-t hi ad

5-(8'- H;@z@dylsdum@rda@ﬂ H-sij]&@ldpeding-1,2'-naphthalen]-7'-yl)1,2,5-thiadiazolidin-
q ggthy 3(114tr|oxo125th|ad|azolld|n2yl
3-one 15"'8"' t et rahydr onapht hal en- 2-yl ester; Benzoic

5- ((S)&’CEtﬂyl 3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-
(S)-6-ethyl - 3(114tr|oxo125th|ad|azolld|n2yl)

one, _5 6,7,8- tetrahydronaphthal en-2-yl ester; Benzoic

5-[6- H@@ﬂoﬂ -7- (1 ,1,4-tr|oxo-1 2,5-thiadiazolidin-2-yl}-1,2,3,4-tetrahydronaphthalen-2-yl}-2,2-
1 4-trioxo-1, 2, 5-1hiadi azoli di n-2- yl)-5,6

dlmethy;pe@t%/ng{cr HPbWLeHehal en- 2=yl ester; Benzoic acid-

5-[6-Hd@x@i7 gt N-tridxd-1, 215 fniddibANand- ﬂ) 5,—2t,mhwrme&dndblﬁthalemlz)yl]-z,2-
7, det rahydr onapht hal en- 2-yl . ester; Benzoic
dlmetlyiqe@’canmc aci

5-(6-HYdidxgi2rméthyll2, $-d(hydrbbénid[bEhiephknds-Hh-t NiLdieka7 2l 5-thidtiazolidin-3-
)-indan-5-yl ester;

» 5-(3-Alyl oxy-6- hydr oxybenzo[ d] i soxazol -5-yl)-1, 1-di ox
5-(6-Hydroxdin&ari-biypdi ﬁd@kb—dlm&fﬂu@cﬂlgzolldm 3-one;

5-(6-HiRHONa A eV B o X b el oM B o el 1
5-(6-F&jli‘dﬁ¢-lzws‘thﬁm6én$ry4)l-’ltgl-cg?fb‘llZ%rtﬁlaﬂmzaliﬂlrazfﬂnbdls n-2-yl)- 1
Benzoit %ng?@wme’f%y'r S Y aeodrod S B R aos Sty ) - 1
tetrah&d&rbﬁtﬂﬁﬂtlﬂ&r— dwdryl i c acid isobutyl ester; .

L t 2-
Benzojg 5%%Lﬁ?—@%@%@o@ﬁv&%ﬁ?é?thﬁacﬂ%ze@&%ﬁ?%%%%l” -
tetrah%ﬁéﬁm @4’5&4& -24 .
Benzojc éc@g%ﬂlyﬁééa k?@— %/g é—tlﬁ%ﬁazohdm- -ylsz'g,%:fé-)(étza_h%lal%_ngIpr?tﬁalen—Z—
yl estép; [ 3- Hydr oxy-7- ((E) - I p:rj_openyl ) - papht hal en-2-yl]-1,1-dio
Bene ol P S AL A B Giezoin 2058480 1 1,2, 5
tetrahﬂydrbna?}sﬂitraaz@i 2.6l é6t& one;

Benqu Lq\%g%tchrgp@l 1}“]]“@9{‘%/}]% g{;ﬁl(%gzﬁﬁ lﬂgry%-m azr? %Iy?eg}er |

5-(3-Allyloxy-6-hydroxybenzo[d]isoxazol-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

one;

5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic acid ethyl ester
potassium salt;

5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic acid 3-methyl-butyl
ester; ‘
5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic acid isobutyl ester;
5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic acid; and



ester;
5-{3-Hydroxy-7-[3-(2,2,2-trifluoro-ethoxy)-propyl]-nap
woehwabemni2-yl } - 1, 1-di oxo-- [ 1, 2, 5] t hi adi azol i di PEBUSIVEG/046545
4-[6-Hydroxy-7-(1,1, 4-trioxo-[|
, 2, 5] thi adi azol i di n-2-yl ) -.papht hal en- 2 yl]-butyric

aC| d;

5-[ 3- Hydr oxy- 7- ( 3--phenyl - propyl ) - napht haI en-2-yl]-1,1-

dioxo-[1 ., 2, 5]thiadi azoli
5-(7-H B Blhe ke BT icTaer P T ads 2 dhrdipreliging o
5-[3- quﬁbt;hal(@ p?o‘ddnymneﬁmhélemzoya] 1JﬂLd30>ébﬁ[l1dZ. 5]’%I"ﬁh"d_ll_%olldm-3 -one;

ar ngceu er eo e

5-(-HE ARG LY AT T AT Erk | OIP- Gk b TR G A st ur e of
4-[6-HydrexysBiys H 4t tiexd-Bl, 2, SEYadi@ssia ms2-y Rapthal BBy sty HERAdid Methyl

{ centers. The resulting diastereoi soners, enantioners
€Stel, and geometric isoners are enconpassed by t he instant

5-{3-HydreRpisHR, 2@@1@@@@&0&?) -brepihapHthalemRy1be1igxpar ed
i zi ng conmpounds of the fornula

by cyc
[, 25]%drng{]‘%@]§l°21%(l I )y HyH O wherein Pg is an appropriate
4-[6-HNIrbXRT €T 1 j4ngioRs- p@smfmam?ﬁ Zt?f!)ihafibt{aﬁlﬁﬁml-yl] -t c aC|d
i me e i s
S Hi B G PPV EPTO e BB T oo il 4 HTag gl one:
3-{3-[6Raydwaxy=N , 1 A=trioxc=thlddidzbliheryd)- mthmndre%ﬁzﬁ] mw}@ao;ﬁ@nc acid;

defined herein above, by treatment with a coupling

or a prag@ateutisally acgeptdblesaptiegrgds. car bodi i m de (DI C) or
1 et hyI 3-(3-di met hyl am nopropyl ) car bodi i m de

d de th
e oS P Y B PR B A iy posses
one ormnbreragﬂnnmetr&:cde‘mmni Thie I‘ewﬁmg @ﬁdsﬁétgdé@ﬁelrfsaéna(n'ﬁbﬁ)ers and
or ma i.chor onmet hane (DCM .

geomeﬁc '58@5 tq" ﬁ“ﬁ%wpﬁfée%gwﬁ%ﬁseﬂf 'nvﬁntioﬂe presence of an

addi tive such as of hydroxybenzotriazole (HOBt). WO
CompR00E /o BreLE (P@T B2 pEpateEEating -€5., B oyutizing sompounds of the
formul%or mula (11) wherein R12 is hydrogen may be obtained

rom conpounds of fornmula (Il) wherein R12 is an

al kyl group according 4o nethods well known in the
art, e.g. co oundéfo formulg. (1) in which R12 is

met hyl or ethy bﬂw%\eN(/r%WG Wit h an @hjueous base
such as sodi um oH pot Hssi un hydroxi de in an organic

sol vent such as THF, 1,4- ©O V
wherein Pg is an appropriate N-protecting group such as 4-methoxybenzyl, 2,4-
dimethoxybenzyl or 2-trimethylsilylethyl, and R, is hydrogen to afford compounds of the
formula

N4
S\

N NH (i)

wherein Pg has a meaning as defined herein above, by treatment with a coupling agent such
as diisopropyl carbodiimide (DIC) or 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (EDCI) in the presence a base such as triethylamine (TEA) or N-methyl-
morpholine (NMM) in an organic solvent such as tetrahydrofuran (THF), N, N-dimethyl-
formamide (DMF) or dichoromethane (DCM). The reaction may be carried out in the
presence of an additive such as of hydroxybenzotriazole (HOBt). |



di oxane, nethanol (MeOH) or ethanol (EtOH) to afford
conpounds of fornmula (Il) wherein R12 is hydrogen, or
weopoerses of formula (I1) in which RL2 is t-bREUSI006/046545
be treated with an acid such as hydrochloric acid
(HA) or trifluoroacetic aggl (TFA) in an organic
sol vent such as DCM or ethyl acetate (EtOAc) to
af ford conmpounds: of formula (I1) wherein R12 is

. f f I [ 1)" wh in R12 i
Compaliichi? itz U8 lotetn e Gy cTous ey b it rom sppouts o
formulki(kewheray Fg@ isodH &ky) @eb@ﬁgemmgtsw?émpas JN.Ié—“Ie 'ﬂ{o'%\tn_uih%e art, e.g.

: . vetica
compeRiis SEETRHEAT fogdich B2 < Bt Sratblican g eBinsorin Baueous
base sbioh &l sadi(i dr)potdseruei Rydrexideim #h crganic Relvas s@:@l? iag qHF, 1,4-
ol RoS R S R DB S ekt heri
Ri2 is IRirgdev) or Ebkbdinds\oh egr@iul (R in witiéh R1ﬁ§'t-bulgﬁnaggé| tréated with an
., _have neani ngs as fined herein for Rl, R2, , R4 and '
acid SL@’ as Iyrdrq@?o’%cwid’( or tifiiorogrgtiggeid éTléA)glp&qugamc solvent such ‘

as DCNIoNegiiyll abétate (EtdAc) tBAffofdSsonti¥bunts oRrmUBSMERkr¥RI Y., is
and R and R are hydrogen or lower'alkyl, or R and R

hydrogefnhi ned are al kyl ene which together with the boron
and the oxygen atons forma 5- or 6-nenbered ring, in

Compéurels pif esanie(lpivharsoRpEs an akyedrsad s6erchs MethgRRAST éd dbutyl, and

. h 11 bonat _
e 18 GEH o8 rRRRERL B Tairee Bipbie Bt Srmery etal. i
HelveticadsHimizs dvta, a999@d, ta3d.or m conpounds of the formula

R3 R3O O OR4 Pg--NSNN I R5' (v) R,-OO0OW

2007/ 067615 PCT/ US 6/ 046545 -26 wherein, Pg, i
Resultg SR lndggt s Al Whers g e AQUSEReTacet deq0d Rl fen ther
be coupizd vith, a RrjetyR3f bdréniaadid derivatives of the formula

Ry

RO
B
/
o

R,

(V)

Rl

—0

wherein Ry, Ry, Rs’, Ry’ and Rs’ have meanings as defined herein for Ry, R,, Rs, R4 and Rs,
orR¢, Rz, Ry, Ry’ and Ry are groups convertible to Ry, Ry, R, R, and Rs, respectively, and
R and R’ are hydrogen or lower alkyl, or R and R’ combined are alkylene which together with
the boron and the oxygen atoms form a 5- or 6-membered ring, in the presence of a copper
cétalyst such as copper(ll) acetate and a base such as cesium(ll) carbonate (Cs,CO3) or
TEA in an organié solvent such as THF, 1,4-dioxane or DCM to form compounds of,th'e
formula



R5, or R', R, R3', R4'" and R5' are groups

convertible to RL, R2, R3, R4 and R5, respectively.
wa\edoenemsts vel y, conmpounds of fornula (I11) nmayP@BEUS2006/046545

coupled with a boroxine derivative corresponding to a

boronic acid derivative of_Jgprmula (1V) as descri bed,

e.g., by Chan et al. in Tet. Lett. 2003, 44, 3863.

Corrpounds of formula (IV) are known, or if they are

g;e y, be ﬁéared usi ng nethods well known
whereiP b ReoRY 20014 GAYE RPN SeReiaings Nerein ok BrpRze K Ra and

Rs, or &, RP,dRi | R@b\?\ﬁ'ﬂ@ arb @%Lfb@fcom%rﬁlﬁé WRE‘F@' Rs, %‘Hﬁ@i%n%%pe&lvely
erein

f or pul
A"femﬂt@rsmﬂﬁgé%w%d%ff?rﬁ%ﬁ Wé)rr@?lhb? 69uniad witpa bRsaxmzﬂealHatMas

corres@bncﬁig to ﬂoronl@aold &ivafiitdoffermdds aveae H@&r%@&v@{;t bPCRan et al.
4 and R5, respectively, may be .

R
in Tetd-kﬁtta??fgd 46y3$%”act| ng a conpound of formula (I111)
wherein Pg has a neaning as defined herein with

Comp6GHaR RskuR (IVDarelitioi! & iRhdy ard¥ove), ey ey B2 p(e\ﬂlé}ed using
wherein Lg represents a | eaving group such

methHaMeﬁgénwn frthe o Pbﬂ%ﬂ'ﬁ%tf?é%hqrswan the Exaranles, a%lngpdlﬂcatlons
thereofl uoride or chloride, and RlI', R2', R3', R4'" and RS
have neani ngs as defi ned herei n for Rl R2, R3, R4
nd R5, or R', R2 ", R4 _and RS are group
A'fem%a'ﬁlyemmm@%ﬁ&f fer ml‘if@ﬁ% V) phergig Ry aﬁ@l’ iR, Ry @%%B@tha\‘/% ganings as
defmeu:ﬁef@m fwml Ri, WASR){\@M erww, Rt RE, rar bn@ Rs’té?ré @%d’p‘%tcbﬁwémble to

herei n i cat i ons thereo
Ri, ch w%{s E%ﬁ respretiyel mavigf q*?am&ebwreﬁetfngﬁ e%mawr\ﬂh qfrﬁormula (i

wherelpeREhassal fteahgCa2defiBed ABrefORitHIEBMbIUNAE BRtHIfoRAlIAS ST UM
bis(trinmethylsilyl) amde,in an inert organic solvent
such as THE or 1, 4-dioxaNe foll owed by reaction with a
conpound of forrrul a (®wl)s/atQ a tenperature ranging
fromroomtenperature A210C. Conpounds of
formula (VI) are kno they are novel, they nay

be prepared using, v w8l'l knowd)in the art, or

as illustrated hergl n t he Exanpl es, or
nodi fi cati ons thereofG Compounds of for mul a (V)
wherein Pg; R', RF® R3', R4' and R5' have neanings

as defined herein for Rl, R2, R3, R4 and R5, or R ',
whereR1:g, reR@'sentR4dl leaviog @Biupaaueh gs balize cnrdriﬂwrd)mbﬂhenewlfaiate

prefer%%cﬁgj d?%P%?ﬁ F% r%ﬁge% %%ﬂdﬁﬁ@i\% mggﬁlxgesr gse flned herein
for Ry, PGTRLFRCOG/ RABBRS, Ry 2R=, Ry and Rs' are groups convertible to Ry, Rs, Rs, Ry
and Rs, respectively, using conditions well know in the art or using methods described herein
or modifications thereof, e.g., a compound of formula (lll) may be first treated with a base
such as Cs,COs3, or sodium, lithium or potassium bis(trimethylsilyl) amide in an inert organic
solvent such as THF or 1,4-dioxane followed by reaction with a compound of formula (VI) at
a temperature ranging from room temperature (RT) to 110°C.

Compounds of formula (VI) are known, or if they are novel, they may be prepared using
methods well known in the art, or as illustrated herein in the Examples, or modifications
thereof.

Compounds of formula (V) wherein Pg; Ry, Ry, Rs', R/’ and Rs' have meanings as defined
herein for Ry, Rz, Rs, R4 and Rs, or Ry, Ry, Rs', Ry’ and Ry’ are groups convertible to Ry, R,,
Rs, R4 and Rs, respectively, can be converted to compounds of the formula



R3 RaQ O i0ORM SR (~) HNNOR-0 by
renmoval of the N-protecting group accordi ng to nethods
wowedoz/okisoswn in the art, e.g. in particular WhRCT/P§00&046545
4- met hoxybenzyl or 2, 4-di met hoxybenzyl group using
hydrogen in the presence gfy.a catalyst such as
pal | adi um on carbon in a polar organic solvent such as
MeOH or EtOAc,' or by treatnent with an acid such as
TFA in an organi c sol vent %uch as DCM preferably in
the presence of an additivedsuch as
t - butyl di net hyl si | ane orR, yl silane, or in
particular when Pg is trinpeth id yl ethyl group using
a fluoride reage N a- n-
but yl amoni unf | viSde, i or gani ¢ sol’vent such as
THE or 1, 4-dioxane. kn addition, conpounds of formula
(1") wherein R1', , Ry, R4 and RS' have neani ngs
as defined hera’n foR‘'RI, R2, R3, R4 and R5, or R1',
R2' ', R4’ and R5' are groups.convertible. t v
by remgyal qghe popraingTiRcrob eRETTa S retinds el kppup i B ay ea i
particlezprvd%hVISﬁgli 4ﬁrlﬁéRtgewomHzgfl orlzgmdinfeﬂfdxylb@lg?zg'}ﬁup Being Ryébgen in the
z ~ erein as a mneani
presengg of éf"ial?@yét At EeasPalBgLE! ofFRrROR I 3 BN ProBRE SPIVRY Slichi %s MeOH
or Etomabrqg/&;]@gmélhtemiﬂ‘f a arcuﬂ suéH & EM IWHE¥. SrgaMicl sojvenhsuiohi & DCM,
3.1 rogen. or al.koxycar uch a . . .
prefergbig it P Stk gh aradch B SR R S PUbIPrethyBTasey e spibigiane, or in
particuldr viHed Hyielsmﬁemyleﬂylﬁhw@@@wmg afiudride r(@égéﬁl‘t’l&bblﬁ[;gﬁ/ltetra-n-
organi ¢ solvent suc as acet oni ]e CN) | or
butyla SRS BoinaaARs sGReRich g FhFonied I00h0e7015
PCT/ US2006/ 046545
In addition, compounds of formula (I') wherein Ry, Ry, Rs’, R4’ and Rs’ have meanings as

defined herein for Ry, R, Rs, Rs and Rs, or Ry, Ry, Ry, Ry and Rs’ are groups convertible to
Ri1, Rz, R3, Ry and Rs, respectively, may be prepared by condensing compounds of the
formula ’ '

Ry

R1./O

~wherein Ry, has a meaning as defined herein above, with sulfamoyl! chioride analogs of the
formula '

CIS(0);NHR 5 (Vi)

l

wherein R,; is hydrogen or alkoxycarbonyl such as t-butoxycarbonyl or 2—trimethylsilyl-
ethoxycarbonyl in the presence of a base such as TEA or NMM in an organic solvent such
as acetonitrile (MeCN), DCM or THF to form compounds of the formula



-26R3 R QRa R12 (IX) NR5 (IX) 0O H11 0 OR

1' R13 wherein R12 and R13 have neani ngs as defi ned
whergieneland R1', R2', R3', R4’ and R5' have PEHORNGS046545

as defined herein for Rl, R2, R3, R4 and R5, or R1',

R2', R3', R4 and R5' are _gigaups convertible to Rl,

R2, R3, R4 and R5, respectively. Conpounds of formula

(MI'11) wherein R13 is al koxycarbonyl nmay be obtained

by reacting chlorosulfonyl |socyanate with the

appropriate al cohol in an organic sol vent such as.

MeCN, DCM or THF. Conpourgd

prepared usi ng net hods wel |

according to hods desg N\ebr &t n or di fications
thereof, e.g., u cong s af reductive
an1nat|on or rdi O e met hod described by |

Tohr u Fukuyarra etO al,s—-Fﬁ Tet. Lett., 1997, 38 (33),

5831; or by react |Hﬁ'g m né)&of t he fornul aR3 RQ
RA'" H2N R5 (X) wherefn Rl', R2', R3', R4 and
R5' have neani ngs a% defined herein for Rl, R2, R3, R4

whereid 18, 5 R13(H'av81°nean|ﬂ%s,as%éfmeﬁdrereﬁﬁgnﬁﬁ , RUERIIRY Qﬁd Rs have
convertible and R5i respectively

' -meanings #s d%fweaé@feam feorb% 'BhéRsf Br ﬁ'ﬂﬂ' Bs19'RicR2. & dj« @ﬁﬁz are groups
convettile)to R, Rz, Rs, Ry and Rs, respectively. : .

Compounds of formula (VIII) wherein R;; is alkoxycarbonyl may be obtained by reacting
chlorosulfonyl isoéyanate with the appropriate alcohol in an organic solvent such as MeCN,
DCM or THF.

Compounds of formula (VII) may be prepared using methods well known in the art or
according to methods described herein or modifications thereof, e.g., under conditions of
reductive amination, or according to the method described by Tohru Fukuyama et al. in Tet.
Lett., 1997, 38 (33), 5831; or by reacting amines of the formula
. g
R, Q

Ry X)
R1|/O

wherein Ry, Rz Rs’, Ry and Rs’ have meanings as defined herein for Ry, Ry, Rs, R4 and R,
or Ry, RY, Ry, Ry and Ry’ are groups convertible to Rq; Ry, Rs, R; and Rs, respectively, with

an acetate of the formula
Lg’-CH>-C(0)-0-R;> : (Xn

wherein Lg’ and R, have meanings as defined herein, in the presence of a base such as
TEA or NMM in an inert solvent such as THF or 1,4-dioxane.



wherein Lg' and R12 have neani ngs as defined herein,
in the presence of a base such as TEA or NMMin an
w0 p@roe®ed vent such as THE or 1, 4-di oxane. WD PCT/US2006/046545
2007/ 067615 PCT/.US2006/ 046545 -29 Ami nes of formula
(X) are known, or if they _age novel, they may be
obt ai ned according to nethods well known in '"the art,
or as described herein in the illustrative Exanpl es,

SI n di ficationg thereof ounds  of formul
Amineg oS A5FE () A5 BN ARS A NRRTIEN DG ClErRecACagine to
methof¥lwell R?own R3he artRdr asadedcitbed e iMeaNillngitias ERghpIBs cor using
fo Rl, R2, R3, RA'and R5, or Rl', R2', R3',
m°d'f'?§g"°"sg}‘? are groups convertible to Rl, Ri R3, R4
and R5, respectlvely, and R13 is al koxycar bonyl may be

. Comp@omeuf fc&dwaaa(mpmwaamdaz hés é@rﬁdﬁmir@ 4d d@fmwhémnm and R, Ry, Ry,

di t
Ry and Ko R S AR aETREL Bt B s ottt Bhgw e Re. Ry
and RJf bm gmﬁps eoryyertictoi VR RHR, BAd Ry r%s;édd‘i)/ely\ﬁwfdﬂihe isR13

ut oxycar bon may be treated w an .a
alkoxy§obpd eyl COpoRen i FobraEnis Perognyan bl wifkd R s Biifoeen
accordirgy tBGMthOdis zmwromnl@sambr using Mstifods| désciiderl eiréin Bi&ddﬁlcatlons
thereog gﬁ;&ﬁﬁg l SI | }Eﬂ? %ﬁﬁ%i@%‘?&x Ris lsy—bu?oxtycr;e?r onyq may be treated with
an acidl @MfﬂameAltr)éammmﬁx&ﬁnswmd@mc Bolaentcyugaas OG\W/| sredpounds of
formula glm %re(lT :_| s Wé\ |€1@W@‘§§Qaﬁﬂ§xﬁ?§5§‘%&& ay EBEE d\gthg fluoride
reagerE@UﬁhJ bﬁte(tia:jé): -butyinehonikbfudrae I@aﬁbﬁgdriitgscﬁtﬁanﬂ efich®dTHF or 1,4-
. _herej and R1' ave meani ngs

aioxandb GltPrc, S mrines Al PopuRIDO wicrgin Ros TisiadRs. or R1-

R2', R3', R4A" and R5' are groups converti bI e to Rii
Comp@hds@iﬂfor%laaﬂlﬂ) \R&reme&pbas avadaningaaddd®had iherdiry, cdinddah Ry, Ry,

; n.be cyclized t 0 )
R/ anf B0 Rl s R R BB HEI ety el . Ry Re
and RAard groups carivedible tolRERa Y, Bs ahe Re| respectinelyg driddRy; isoimgirogen
ca 5 12 80! RGPS RPN Bl B obt we koour
in the &2 or aRBustra®dd with EExBbplek dneccimeamiodifisatams diefreofed her ei n
for RI, R2, R3, R4 and R5, or R1', R2 R3', R4'" and

Alternﬁ&el}xgécﬁngéﬁﬂgsof ?o‘?%%s(%%?%ré gr déha& mé%@g%@bfeqﬂeﬁge%em R1 ,
R2, R4, iRssanccBsi dhems megniags aeslefniedf hwreinifor F@o()?zvﬁa; Rss00 ﬂ%mm& R2,
v, R ndRy PEUERES BNIPER A0% B, LSS RABEG b BoRERS i
hydrogesnmery dewnbéaingd by insttdndeasing bainssi df ifergnyteo(X) twitbfsutfamide in an
aqueo%?lsﬁhflﬁpaﬂ?\'_tg%}%{ %P%SW%%SSU% as s|38|ufnot§ E%fk&'nﬁg’ ](Nal-%oa) at an
elevated temperature, preferably at the boiling point of the solution, to afford compounds of
the formula

Ry’

] >?L R
O 4
N (X1



H R1, ~10 WD 2007/ 067615 PCT/ US2006/ 046545 -30 wherein
RlI', RR', R3'", RA&'" and R5' have neani ngs as defi ned
wheogiosreidvr R, R2, R3, R4 and R5, or Rl', R2PCT/BS2006/046545
R4' and R5' are groups convertible to Rl, R2, R3, R4
and R5, respectively. Conpgund of fornmula (XII) may
then be converted to conpound of formula (I1X) in which
i's hydrogen by the reaction with acetates of

h f b h di
o LR AR seEncs o g bane Sl 2o soqun

or Ry, R-3Ry| RY ahdrRodRIgroaislcdrbribRae IRt RS R’WR% En&R? respectlvely
I nvent i on

conv rted,t he ¢ unds of the n
Compgiigh oz ﬁf'béﬂash@“ng%ﬁ COPW.tBﬁamp@waﬂJafsfowg éw in which Ris
is hydrdgem b thea@adifon With 8tstate§ 8f oMb (XBMItHRYSHESNEe B AWRaSe such as

t.i onal | rot ect ed b conventional protecting
SOd'un@L &'nﬁﬂé'fe%?‘ﬂ"%ﬁﬂﬁhaq-ﬁ brepMFat i ve organic

chenmistry. Protected anino, thiol, carboxyl, and

In starl’llr)gdcmp’durgls @mﬁSntafrﬁedlét% @hichake 6avehed wméetrohﬁ%uﬁa'éd@frthe
condi ti ons. m no t hi ol car boxyl and

'“Ve““ﬂg}m 3 NG dgrgdogg 7 bt Reao R Breuie 2résept R Ay 50T gpiol,

, carboxweshd oy@dxpgr@ﬁob edre opfcRAll brleGbd By ESMENtIONS pFR&dting groups
' ose of. |ntroduc rotecting group
that orB B P T e Faiie PRRARY: BIRERRS BTo RIS PABAR, and

hydroxyB@gtlpsDa@ thbéehtdh‘afaéﬁ b&® Borvere® Uﬁdﬁr&mlﬂkﬂﬁﬁtbﬁ@ mﬁo free aTnmo thiol,

ndj tions used fo ired chemnica

carborg PSR S P WHRo i detaRauBH bpaevam R RETIoHgS o other

undesiggdsis réaetions PRINgiptadear reaction is known to those
skilled in the art and depends on the nature of the

ti I aro rot cte d ro

The pURE 1 R iao G Biethg Golibe I hitteciF GRGRNPoP:B: rome
undesina reacicnsofithweiactiort dvenpunbsts ivhdenthe iconditiGhy tisedfor éahf@mg out a
e ERFh AR rabor o S SREAD B SR Ao - Dbt
reactlonesrbmad/n tosthesalsldited ih etk art and aemmak ©n thé nMufTbfthe functional
oroup T B Ay G018y W MRy or e
molecul@obwkich ithees Erstitugst isra garigani the réyctibheshditionsJohn W | ey

and Sons, Inc, New York (1999). The above nenti oned

ot G B B Sl SRS R o s remove
are degxribdrfabeyarspie hinadcQmie, 1AretettiteoGtdups e ggmicsCherdisay'e Plenum
e RAGT b 108 08F Bl ERURE AR Sy 03B Broen
Synthesis" | Joln tWilgyearst Soress Jnc; New oekpkd08).ur e or el evat ed
tenperatures (preferably at or near the boiling point

The ab%(/e Hé%tlél%a’ %%eﬁoncése?rg )carr%H %uf"%%c?&mg g'%%b«iegg i‘?ﬁt\]/oe Y g1 the

super - at nos I'ess
Presengatoalawr‘@e@fﬁdllwmcﬂref@mtd}oswthtascans ir@rtdosled rfagents and ardisolvents

thereo@BP@:ﬂQ@gts,i &Ha%héu% ioY §aid %%%?Bb&%s respectively and/or inert atmospheres,

at low temperatures, room temperature or elevated temperatures (preferably at or near the
boiling point of the solvents used), and at atmospheric or super-atmospheric pressure. The
preferred solvents, catalysts and reaction conditions are set forth in the appended illustrative
Examples.

The invention further includes any variant of the present processes, in which an intermediate
product obtainable at any stage thereof is used as starting material and the remaining steps



The invention further includes any variant of the
present processes, in which an internediate product
wobiaiemd e at any stage thereof is used as stBCT/USZP06/046545
mat erial and the remai ning steps WO 2007/ 067615
PCT/ US2006/ 046545 -31 are.gqarried out, or in which
the starting materials are forned in situ under the
reaction conditions, or in which the reaction
conponents are used | e.form f the r.salts
are cop R e S SISy Bl Bl P eion
condlt@nﬁl drivi @hich theateasticricorapshentdeare @BY¥E It the fort 6f tA&iE Balts or optically
h O{ according to nmethods generally known per se.
pure a2pHRO%€Svent i on al so relates to any novel starting
“materials, internediates and processes for their
Compuua‘fusfdmmlheent@a ped dhtlgnélihhtéﬁ earchied oe cegvé'te@ﬁhﬂgr@ch other
t he_new conpounds may be in
accorc{%e%f'g%h?%sf g%nr?gg@]tk”towg R568Si bl e i sonmers or m xtures
thereof, for exanple, as substantially pure geonetric
The ingent®naisot nelaies) toiahg mevsl, startid Materiakp imbsriediztenandpetesses for
. ' s), racemates, or mxtures thereof. The ,
their "ga?%'t%g’ggd possi bl e i soners or m xtures thereof are
within the purview of this invention. Any resulting
Dependiingtairtbs cbbice sbstartmgoamietials apgp areticeld, the remecdrasiundsmay be in
RFy [ C he constjtuents
the forH‘?f d?tl’?e ?84%%;%%38 relrscblf rgﬁgj??s t@%feoff férn%ﬁagnprfe as substantially
pure gdomstrer(eelosUaes)ssomeracmmalesqmérsr(em:rmem laptipodes), racemates,
: I I ; I I | z i on
or mixfpEE BB B HorRREN Bl RIS or RS M R AR bt
purviegaf tHiginvestminved i nto the opti cal anti podes by known
nmet hods, e.g. by separ ation of the diastereoisoneric
Any reSRE b RREER! eopBX Bur6C'soiehaleR By bAGE b Bl Bl
differepegs @f the apnstitvgntsT ngo Ummm&geomemlc iod optiad isoadirs tdisstaresisomers,
| ' ' e.g. by
racem%!régi‘forgﬁeg Qbé%ﬂrqnﬁtg%rraplgﬁn c?&%é%@bnal%%’s‘tﬁ%ﬁgn.
al pha- met hyl benzyl am ne, ci nchoni di ne, cinchonine,

Any reaulam FRsematasrif dinakprodyie ar intesmedietep dao disi resglveshintecthe optical
antlpog’ééJW Ko méﬁfh&f%%r@)seﬁa attlﬁn of B@%&eﬁ%gﬂgﬁé §algsa\ﬂﬁreof

| so be resol ve chronmat ogr ap
Obtamw wiik gn epti¢aiyjagtivecanid anbasgr aphlijbanatinggha oemaﬂalactlve amdlc or

basic &ﬁr%?fuh@ntl'he cé%&ylﬁé acﬁag ﬂ%‘r?ﬁgg&?teg cahfifud t;l%’gﬁg%l'vgﬁ ﬁ}elr optical

. either obtained 1nt orm as a S
antipodes ¢.9f by figqlignalrasysiallizatien of Bs@rﬁr(adnhaa@eibwtb@nugamme cinchonidine,

cmchoﬂﬁu’é' q@ﬁlh¥ eq%lﬁlalﬁé eéHhedL %@Eg&?é’%é{xla&{ e ki BPé’trﬁfmme) salts.

-di oxo-1 ornie noi ety
Racemti@ proei@ﬁtmaﬂ &#50i et reselued by ohitah ciyiemategraphyl, €. |hggh pressure liquid

chroma©§EPh Qkﬁgbclacﬁﬁ%hadg%me% tmay be formed using

conven i-onal advant ageously in the presence
of an ethereal or alcoholic solvent, such as a |ower
'F'na"yaP%EMndS of Bie inYRntigpaER ithes oblrinelldn the: free formhas 8 sl thereof if

salt foffidg BRUBS BFd PlebehteS a¥drblirug derivatives thereof.

In particular, the NH-group of the 1,1-dioxo-1,2,5-thiadiazolidin-3-one moiety, may be
converted into salts with pharmaceutically acceptable bases. Salts may be formed using ‘
conventional methods, advantageously in the presence of an ethereal or alcoholic solvent,
such as a lower alkanol. From the solutions of the latter, the salts may be precipitated with
ethers, e.g. diethyl ether. Resulting salts may be converted into the free compounds by



ethers, e.g. diethyl ether. Resulting salts may be
converted into the free conpounds by WO 2007/ 067615

WA SB006/ 046545 -32 treatnment with aci ds. ACEES2006/046545
other salts can also be used for purification of the
conpounds obt ai ned. Conpourgis. of the invention having
basi ¢ groups can be converted into acid addition
salts, espeC| ally pharmaceuticall y acceptabl e salts.

veamB, 856 205 e oSS Si0 b boe 5 o7

compduinds pbtzined. or hydrohal ic acid, or wth organic
carboxylic acids, such as (C, -4)al kanecar boxylic aci ds

compdieiTt s v B Mafing Begc sttt ah e donterti RE 20 il sats.
especially phmmbamt&b@a@bpﬁb@hahbl Thasd g, foifinddd, €orasxahmle, with inorganic
acids, ﬁvﬁ} %&9‘"2%? %1'8@?? OE e)é%p%lg supggcu%gé:?gq@%bﬁg;goqrﬁydro%allc acid, or

with oﬂgambloerbdxylld arjdst auidhadd ((C&}all{‘arfebarfbomhb@mds WHicha$or eXBINPR, are
Iutamc acid, or

onsoo G5 SO RLRT BoBRER o Sl Ao i

unsatuaatied slidafaxyexaogs, eorrbmpreesialit, ®0tceinid Cidlkicdr fumaric acid, such as

oo Gl Bl PSS e o R S gt uch o

amlnoisaldssfof example aispdrtic by gluteit atit coragithdorgamit Bamane héied)istch as
acid Pr dru er| V%(Sg ves

C any ... .
okl Fos b it mePRUesiPEh AR ot S iblioft daitshich are
unsubstitutdd o snftituieks (fW’E)@i’nrﬂ@ bi' h%@@)a%fﬁrréﬂ apd Séltl?_r. fHPhePWwith

£NL,c0 a chemi cal or
hydrocﬁp"p({/r"é?la&f o&eé%”ng@%é‘&s%c'd @n%ma}leéc %‘?‘@dr ug on being
brought to the physiological pH or through enzyne
Prodrugoderivativies of any esrhealindoof e preaestritvention ate"mbnvﬁﬂ\mmif 3aid

compolo 5 Wt ETdalfY adtFisR afon Giekish P85 K-l visg vigrsome

. chemi¢dhioopbysicaidgicH fpro:cess edea plrcsj,Fr)ug\Afm belng bgm;ght twathie physiological pH
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or oA A Re b8 Q5eNER TS B oL SRRy ) CErqrmary prociug

derivatives\eee ta.@pl estbrs d@ieeadaycmxyhaﬂmtw armhs-s:byilangl@abyl derivatives of

thiols, %ﬁa%lg oppfz?nso?s &A@g e?rg?%%aggirﬁ%) nq %%/\g‘?%meglhﬁéq%@/l Pre?erred are
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u n the art t he cl ose rel ationshi
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In viewsef the closh esigtithship beavaeMLtng fies coRfpBlRd®s] tﬁeopﬁoﬂrdgrtle?lvatlves and

derivative and a correspond
the coBRPURgedh J1igNT A B SaTe REUEA SRS BB i 18his context,
a prodﬁ.@l!éméh@t ahdthﬂdcﬁl‘es bedifg ESUREISYIERRded, HRoREEPOMRAS possible or
including their salts, can al so be obt'ained in the

PPIORFa T HHfeF LR SP s, or

The compounds, including their salts, can also be obtained in the form of their hydrates, or
include other solvents used for their crystallization.



i ncl ude ot her solvents used for their crystallization.
WO 2007/ 067615 PCT/ US2006/ 046545 -33 As descri bed
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are inhibitors of PTPases and, thus, nay be enpl oyed

for the treatment of condi.tggans nedi ated by the

PTPases. Accordi ngly, the conpounds of fornula (1) nmay

be enpl oyed for treatnment of - insulin reS|stance
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?t i C ti no [ es of

at hy, . qb t Jot
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s 345 3 e BB e P Pors
polyglutdnaixe aljsorddre smrmsHurdingEﬁﬁHa@';d ﬂﬂrﬁbdét@?ﬂiﬁﬁahélviﬁiewldl@
ne system an eas

: i nfl tio .
aiseasi] o R R RGBT AR Vs SRR Oilert AdRrares
involvirfguntibee dpgeneration. phar naceut i cal conpositions :

corrprl sing a therapeutically effective amount of a

The pr@se% %gﬁtllo%gfjuﬁﬁelrl [%OVZ?'C?GS %armaggu%ca co%flpc}snlgns Qg’mprr?sflng a
therapeutically effective amount of a pharmacologically active compound of the instant

invention, alone or in combination with one or more pharmaceutically acceptable carriers.



i nvention, alone or in conbination with one or nore

phar maceutically acceptable carriers. WO 2007/ 067615
WA/ EB006/ 046545 -34 The pharmaceuti cal conpOBUS10061646545

according to the invention are those suitable for

enteral, such as oral or .rmgctal; transdermal and

parenteral adm nistration to mamml s, i ncluding man,

for the treat ment of conditions mnedi at ed by PTPase

The pt%?r%ﬁcécl%%%l %o alrtltoH% %%ﬁ?)&dnégpgﬁh% H%v&pp ion aped pg%rez al@Hevflor é/nteral
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idem. a, and ot her disor ders. wh
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o BB TR B rOPLe e BB ko,

compodndseaisths preaseet idiverdion eﬁag bmbmyétgtd thddlt aam@r i(QUthaRGrédiste or
stem t he

ar rra ical]y active
breast G AREOBS o e RORAETB R G BB flohades, Elfbciseases
involvingainfiéraniatior and thehimhomeaystel conpositions conpri sing
an effective anount thereof in conjunction or

ex0|p|ents sui table for .

hus, B9 Bgirec gl & Ciolitolnds of B iveito Way Boelmdeg n the
manufgattarem!phemsacmnticagebmposﬁnmmdmmng@mmffe&u\mgam&mmfdrémen
conjun 0¥ toﬁgésdgﬂ%g[?g \&igrié{]c?q&%{ﬁmﬁm %qrngrg glugﬁlﬂﬁ%tfor eétEan%nt%rggor parenteral
applicatinnl/ Brefeirget arectablets)arldujeidtioanbsules comprising theactiteingtetient
" togeth R,ﬁml c acid, its magnesiumor calciumsalt and/or

g ol'yét hyl enegl ycol ; for tablets also c) binders, e.g., .
a) dnluarﬁgraaeg;; lantoaé, Udeixirase subnosa,traanrsmalsol‘bltpasélﬂuos@éﬁrﬂtdr rglycme

th
o) b7 s A0 BT 40 TG m SRS UM on svm pbanter
polyethytasl!eglgdold)or tialmtmalsgrants e.g., starches, agar,
o ncBLE . udtelff PG Shn Bl SR 3558k«
methyleelidioseestdame carbokymethylediiupse ang os Ipblyolnylpmcﬂldbheflﬁde%béd
0 s SRS b A0IR, 3L PRI or i B 805 or Bihepcent pivres:
and/orenul SI ons or suspen5| ons. Sa! d conpositions may be
o s S8 SR B R ety ap reerey
aqueowsgewtbsic sshitions omsuyspemadrar and SlairIOSItcﬁriHs dre gl aitagdublprepared

PI &S uL e and/ or buffers. In addition, they
from faﬁi%ﬂlsg%nsc 3‘??{1 Ser t her apeutical ly val uabl e

Said compositions may be sterilized and/or contain adjuvants, such as preserving,
stabilizing, wetting or emulsifying agents, solution promoters, salts for regulating the osmotic
pressure and/or buffers. In addition, they may also contain other therapeutically valuable
substances. Said compositions are prepared according to conventional mixing, granulating
or coating methods, respectively, and contain about 0.1-75%, preferably about 1-50%, of the
active ingredient.



subst ances. Said conpositions are prepared accordi ng
to conventional m xing, granulating or coating
woreaohoes1s respecti vel y, and contai n about 0. 1-FSRGIS2006/046545

preferably about 1-50% of the active ingredient. WO

2007/ 067615 PCT/ US2006/ 046545 -35 Suitable

formul ati ons for transdermal application include a

therapeutical Iy effective amunt of a conpound of the
ous, carrier

entlon th carrier. Adyanta
sutableSERYENe TorsFRARRET GaPIERoy nLog A LpceeUBALPEEtyE moun
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preceBRIRSS ebe gy o PPoe oL RS, R RS0 SPEVE dissdevice to the

skin. pharmaceutical conpositions as described above for
the treatnment of conditions nediated by PTPases,
i.nsulin res
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st Or osi s rodegenerative and
prostas witEek: S2hckn, S51eoBaBRE. e besHERar e ParAIE SRS disgesase ond
diseasiem'lﬂmﬁll@Mﬁﬂa?ﬁmm@@maxﬁcdihﬁghmunéisgstpmesent i nvention
provi des phar maceut i cal conposi ti ons as descri bed

Accor g ot Bresein GTED PR as LpAR PO Gt ad fesoribes
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Raynaud's disease, irritable bowel syndrome, pancreatitis, cancer (such as prostate orA
breast cancer), osteoporosis, multiple sclerosis, stroke, spinal cord injury, neurodegenerative

diseases such as Alzheimer’s, Parkinson’s and polyglutamine disorders such as
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peri pheral vascul ar di sease and Raynaud's di sease,

irritable bowel syndrone, _pgncreatitis, cancer (such

as prostate or breast cancer), osteoporosis, multiple

scler03|s, stroke, spinal cord injury,

rode enerativ seases. suc
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each at an effective therapeutic dose as reported in
a) antitdiabedie BgergB,cHich eh drsaiieinsWinlgevatiyes and mimetics) insulin

, ‘secretgggﬁqueg 580eLd ﬁme%gﬁ&h@reéycéb agj |288|%%urIHQ%Hh'A%awI insplinotropic

vatives an ecr et agogues
sulfonysreaivecepidrfigaydssueass raegjltlnld@ |qog znategllrg:iww iegeglinide;

thlazomﬁ%gnvéng%us%cﬁlu so@ﬁ)éz%neg ué 6 ngeégh{ f@qe{}a&%&ﬁ%ﬁﬁta%r%?@ﬂl%okinése |
actlvahoa)@mr('tyeogertWnﬂmblkdmse-iic)lmhlbrtats sueb as RIS 88955, SB-4195052,

ss-z1§f%%§ﬁ\98‘?654ﬁ g R é’i%é&z%s%gﬁ( &%ﬂdé SEéhgéé REBISH and AGN-

I hase actlivators n syn
19420Kk] mn-%pendbnbg;mm&e csaulmnsasr’tSBnﬁlﬂzT@%uch& F1199658lycogen

T

glucosifase ribitocs $ur>hrw|watlmse1 GhPHi (glucsgsniie reptide-1D 951, P-1 analogs

| such %ﬁglﬁr}l arpdjeflgq%h(rlleQ%g rﬁoéhﬂ%\]p 3fq5F§Al§ﬁ @Er&%o% proliferator--

bl guanrdes such™as e
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dosa i IUBHBETF RakT pod D3y PRI olicai T olilenstergse 1 ana 2
inhibitésis: 2623 (dketyl DdAKERXDYlasBRPINYikitdisp epd brspkesed AGE GrivaMded
i nhi bito uch as LAF237, MK-0431, saxagliptin and

glycatiggigss R ‘%85?1 (stearoyl - CoA desaturase-1) inhibitors;
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mazindol, phentermine, phendimetrazine, diethylpropion, fluoxetine, bupropion, topiramate,
diethylpropion, benzphetamine, phenylpropanolamine, ecopipam, ephedrine, and



JTT705; Apo-Al anal ogs and m netics; squal ene synt hase
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wo2e0epeptdr) |igands; chol estyram ne; fi brat esSPCT/US2006/046545
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such as phenterm ne, | epti.g7 bronocriptine,
dexanphet am ne, anphetam ne, fenfluram ne,
dexfenfluram ne, sibutramne, orlistat,
nfl ur a ent e
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cannabiHgit 0eteptor dntadionRtEsueh adirphdndbanphen, benzphet am ne,
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ers uch as I'ne,
Drugsd20Q3, 42k 623e335d Inghe dgunes daedi, whn@ are |hﬁ@m ppwora’fed by
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’ i ¢ conmpounds
scminBSKSEF QBN Bt BRghidcouiiorhageh! o compoun
Drugs, 2003, 12(4) 623-633, in the figures 1 to 7,
The sttere of the therapertid agentspigentilied hyycodﬁémmgb@rﬁ: geneic or trade names
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her simul taneously, before or ter the _other

datab@ags; 0@ .iRejenisl Internatiosiol (ee9- IMS\iode Eupligaiiopsie ToaperesPonding
conteﬂ'tﬁér@BﬁcheFé% tlﬁcoﬂ;orat@g Nefetdrilei On or together in the

sane pharmaceutical forfulation. The structure of the
t herapeutic agents identified by code nunbers, generic
Accorginglyr theresant vention ARVidendiRrMABRNtCACORMASAIP NS BPMPITING @

'therap%‘htl&é]g éﬁeéﬁ?}éain%uﬁ\@ﬁpéB%HﬁﬂjndTJSﬁhé/ﬁfvEKtldr?ﬂ%QSmb%N’%M @ith a

Ses .g., Patents |nternational
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diabette! SR¥oldRHiP 9h&tE dati ob&Jit§ 'RBAR or anti-hypertensive agents, most

preferably from antidiabetics or anti-obesity agents as described above.

The present invention further relates to pharmaceutical compositions as described above for

use as a medicament.



Accordingly, the present invention provides
phar maceuti cal conpositions conprising a
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PTPase act|v1ty in particular, PTP-1B and TC PTP activity, comprising a compound of
formula (1), or a pharmaceutically acceptable salt thereof, in association with a
pharmaceutically acceptable diluent or carrier therefore.



di seases such as Al zheiner's, Parkinson's and
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wapioewiebel | ar ataxia, infectious di seases, BEIHUS2006/046545

di seases involving inflammtion and the inmune system
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Preferably, a compound of the invention is used for the treatment of a disease which

responds to modulation of PTPase activity, in particular, PTP-1B and TC PTP activity.

Preferably, the condition associated with PTPase activity, in particular, PTP-1B and TC PTP
activity, is selected from insulin resistance, glucose intolerance, type 2 diabetes, renal



adm nistration, e.g., concomtantly or in sequence, of
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present invention nmay be enpl oyed to treat cancer

(such as prostate or breast cancer), osteoporosis,
woeuwroesgener ati ve and i nfectious di seases, anpiCT/US2006/046545

di seases involving inflanmation and the i mune

system Finally, the presemnqdnvention provides a

met hod or use which conprises adm nistering a

compound of forrmula (1) in conmbination with a
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of a pharmaceutical conposition as described herein.
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therapeutically effective anmount in vivo may range

. Chemg2havHgl83R1108k. route of administration, between
about 0.1 and 500 ng/ kg or between about 1 and 500
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activity of a conpound according to the invention may
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_phospRbESHHAE RuBdtrdle {ERNBDFRMBISPKS), and the test compound. After 10 min, 180

pL. malachite green reagent (0.88 mM malachite green, 8.2 mM ammonium molybdate,
aqueous 1 N HCI, and 0.01% Triton X-100) is added to terminate the reaction. Inorganic
phosphate, a product of the enzyme reaction, is quantitiated after 15 min as the green color
resulting from complexing with the Malichite reagent and is determined as an Agzo USINg A
Molecular Devices (Sunnyvale, CA) SpectraMAX Plus spectrophotometer. Test compounds
are solubilized in 100 % DMSO (Sigma, D-8779) and diluted in DMSO. Activity is defined as
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fluorescent Di FMJ which can be readily followed in a
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Compounds are incubated with 1 nM recombinant human PTP-1Byy505; OF PTP-1Bj1.327) in
buffer (50 mM Hepes, pH 7.0, 50 mM KCI, 1 mM EDTA, 3 mM DTT, 0.05% NP-40 (or
0.001% BSA) for 5 min at room temperature. The reaction is initiated by the addition of
DiFMUP (6 pM final concentration) and run kinetically on fluorescence plate reader at 355
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and cofiettedag bafme sToe twp superrgtants are ¢onkieed and ceitefggechfos 30 min at

100088, § 5B o370 865 AL g AL ol or v
purificatipgi Didfilrateom mmaancmka@nwao mMn‘ﬁrarﬂe lH@Bed tchloufferieer@nge the
ooteir el RIS EATAUE BirthEolde falls B aRiFagry
Dlaflltram buffexspntaingd BOONY/MES, DiSas® NaCIThenM ETT, pHA.2. Bolsblg

| superr%)/a\?? %gt'g%lﬁlidagl%d %)@t&% %Bﬁ%ﬁf%ﬂ que Irxlsfeot crﬁyécll%rﬁ 19 \g@{;ﬁékérd%itd%th cation
excharg® [Q0fer xX5@mM MESsanevdodMi N\a(ZSPhH@ Hfat layrsiesof @0frhigminisimg
analytléal c%|u¥11ir{ gﬂ? xa}Bg rr?n?)l L?l% ﬁ:} %ﬁég}q‘ggﬁ@n FI&?&E%IOV\&@& was reduced

conblne centr
to 10 ralt/mlﬂ.oecom@t) I&elgtedTmm thelcabinen Usinga d;nefmﬁaﬂ gn@ll@ttcﬁ?@doﬁmM

e 25 P95 Mo L ind ARG R

SDS-PFAGHE enalgsash dringd putnfe:atnm istpeirfiorraed usind Sephadrg NAQ HR

Pra DT HETEI A B8 Rap B Lo b G VA0, GO IR SO @AM e o

mM DBT, il DEBndotin @f B flo8watelsf @ mL/min. The final protein is pooled and
concentrated to ~5 mg/mL using an Ultrafree-15 concentrator (Millipore) with a MWCO

10,000. The concentrated protein is stored at -80 °C until use.

Competitive binding to the active site of the enzyme may be determined as follows:

Ligand binding is detected by acquiring 'H-">’N HSQC spectra on 250 pL of 0.15 mM PTP-

1Bp1.20g in the presence and absence of added compound (1-2 mM). The binding is



supernatant is then | oaded onto a POROS 20 SP (1 x 10
cn) colum equilibrated with cation exchange buffer

w@ 2@ 7/006MES and 75 nmM NaCl, pH 6.5) at a rate PET/BS2006/046545
m./mn. An analytical colum (4.6 x 100 nm) is run in
a simlar fashion except thgflowrate was reduced to
10 mL/mn. Protein is eluted fromthe colum using a
linear salt gradient (75-500 nM NaC in 25 CV).

: detemg%%qc 5 i g%@gg‘&% | n| PTH 1@1@%1&%%1816;@ rei‘ft Iﬁﬁentes in g/vo (? mensional
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v T e e R . i

can bg dele@éd at fﬁlbbmmﬁb@]wéorﬁeﬁ&dtmhﬁ Cohmolihdwhigh @bedadl 4 pattern of
centrated to [

- / usi an .
chemify! hifehBSer-TRIRIB S cHI0%E RPET WHbREWR P Fpiingers are
considéfdsi3itivdhe concentrated protein is stored at -80 C

until use. Conpetitive binding to the active site of
Al proteives &ra zyxpress@y/inlE: odi BeR M(DES) cstditthg plasmidd @mefiucted using

pEﬂg%'nv%%éga%ﬁaSee@e%weﬁw%Tﬁf e Mt o aRiiddutn of
' “bacterargh ralbireaiceedi cantdipthgC OEbed e(rﬂmamgizo cdhk?l"hi% bi\llrrdjnﬂ@tioﬁ steps
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7/ Q 1 US2006/ 046545
are peffg %’S%fe‘*r gatqegﬁ Q% Py Rre thAweqPre YR 3&%&935@%@%%“ in 50 mL
of Iysn@!blﬁf&%&ntblhlr{g\/\w @\MTENSHGPGIS({ gﬂ@l@ﬁ\t? lR?lfﬁM tBTTFPﬁH 8td‘|ébntammg one
0 abel protein

nd
. tablet %&Cem@letfs(ﬁD%fé%ft)rpaPtee%ﬁ £qqktpil (ﬁeefglr@ﬁaMaﬂnmw OO b PMSF

. and 1dd ;lemﬁ DNasRls aihked)is 9 Iysewk@ts%nrbaﬁérg nﬁhé pelTnJﬂ WSeollected at 35,000
binding can be detected at "high

X g, regnpeaed \t3onk of tyéﬁﬂmfﬁd%smma mly@ao@sd CQ"?S&‘?Q a9 hefore. The two
supenfé’t?rﬁé S@ commbifdd Mﬁfu é{g ap nfif ot 60 @@@gg ds’fﬁt?ﬁlon using a

known aCtIVG Slte rs are consi

10kD MWCQ pembgne ig H%ﬁObiOri%Jffsr exchrpee thedqotein #nd welpe BeNaCl

t
conperﬁ/té&?%é rp@@?fﬁ?\ﬂb@%ﬂ(maﬁémcﬂl%nﬁ?@éﬁw alglg llﬂghg_?_%ufié'?é%ﬁtg gd 50

mM MES, r sl Nagl, Wur%w tpHb$.5. %@i@bléﬁuaer@ﬁtamt isithen logded anto a
POROROSH b M RY okrd}-doftSH 85LiIERY Mmc%%rpé*éﬁm%n%éﬂaffer (50 M ;\/IES

urlflcatlon steps are performed

and 75mM NaGlweld 6:9)i atfa) rptesef 2070-/ay  Peodein jrepibited fram B@ qﬂumroﬂsmg a
linear LéﬂsdbrﬁdlgHtf @S%O@Qﬂﬂﬂ%éﬁlWZ@@WNHQChéns"QMaulr@g PW mgare identified

cont ai ni ng one

and pQUISTRRCPI (I SAE Bedieent PTPER e FJerhatwivRed by anion
exchaﬂgg@c%r% ?ra;ﬁ\?%sﬂa@oa ﬁbﬁbmﬁéo%olur;mﬁ f@b'c&%a"rﬁe p)ééﬁ%m

soni catl on et is c | ect ed %
cation ﬁé@ﬁ'ﬁ@ﬁb@ﬂnatm@shm concenyratesl ansk busier gxehianogd by mb fris-HCI,

pH 7. Baé?ﬂta(?ﬂhé 2519d NaZ1 BRE 8rav D-Flhle BrdRin %QGSJM%E&UI%B% 20 mL/min

onbi ned and centrifuged for 30 mn

and elmedfumng redineahNas| grgdignt 76- ﬁ@@ mhmﬂﬁémr é:maal pgnfwgé@n iSo
perforfAb L?h ?Hé&gﬁs 4 bE HAY @h%hﬂaéé)gd @.ﬂ/PﬁEPE@%dN?mﬂ NaCl, 3 mM

concen lon prior to cation

xchange chronat 0
DT, 1y B8y VIR DA arg samapAs 5o ol KRGoRBd P (0.15
mM) aﬁ% iﬁy@wm-@ By iR-a 0L BRYE0RHES BRRTAY, btfbP &I e L 6 5)
solution containing NaCl (560 mM), DL-1, 4-Dithiothreitol-d;, (5mM) and Sodium azide
(0.02%).

The "H-""N HSQC NMR spectra are recorded at 20°C, on Bruker DRX500 or DMX600 NMR
spectrometers. In all NMR experiments, pulsed field gradients are applied to afford the
suppression of solvent signal. Quadrature detection in the indirectly detected dimensions is



POROCS 20 SP (1 x 10 cm) colum equilibrated with

cati on exchange buffer (50 MM MES and 75 mM NaCl, pH
W®@2®y/06t61R rate of 20 nmL/mn. Protein is el utelCT/ORNG6/046545

the columm using a linear salt gradient (75-500 mv

NaCl in 25 CV). Fractions ¢ggtaining PTP-1 B's are

identified and pooled according to SDS-PAGE anal yses.

PTP-1 B1 298 is further purified by anion exchange

chr.onmat ogr. a sin P colum (1 10 .
accontle I AL SLEier J L RN E o R R Pspap g Bilker
softwae® aA¢ BhalgtedLstiONIMRToaipaex ebrargre MSH ROSIdnIGsphldelcomputers.

pH 7.5 containing 75 MM NaCl and 5 nM DTT. Protein is
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- cC i S .
are aralpde P QicRss, NeSn IR eitg. Y5 R L R e BlesBmisty
Analyz¢s i(Yig)loBr Sikizgs Iisstiuinsat €oaqrveilow Spyiags] QM) angl iNNIRE@Bpessrations

. SO re (Msl) on Silicon Graphics conputers. The
usIng a?%‘%aﬁs%& insulin lowering activity in vivo may be

evaluated as follows: Adult nmale C57BL ob/ob nice
The fofldwing $oamiples, ar8ateridediio illusivdip tlae invérationgendadre hat todekednstrued

. : ' ' T ev. Light . I
o oo B e Shr, PR A0 ed (VR B8 P i o
menticredadierivise Palt evaporadides recperformad undéraedaskd pressunen préerably
t,ai I I 00 ..
veruedfody' dra AP TE B5 R B e R PP
'intermediatbsrdng starting gratatiatsds chefirmedthyataratadd soatytiwahaethods,psg.
. . of '
micros{HysiEe fng ool BRETarR| R SsckPlo ool (P4 AP CRENRIR). 1
generglal3syeGatidne upet tireythose edrvehtisreal i the aét. 2% Tween- 80) or
conmpounds (at 30 ng/kg) in vehicle. The m ce are dosed

Ly, 0 s l._bl oqd ,
Metnof 2 g ol 8 chfle reSarad s s Bard b s g o oracient
of 10-9@%%6 MdGN/eater (Bmbleammabiuoriscarsomede)eovéBaDea6d Bi2imin at a flow rate

" ann BLochem.str r_(.Yel ri ngs
of 4 mERRALARre CoAE Tiseupi, ARGV Redid 2T hm s
concentrations wusing an ELI SA assay. The follow ng
MethotbBaaiB @@ a6 em Of 8 relecsel ghask| 315 Lhapartitibeizenueiihdg ayradisht of 5-

r ot t e construed
95% I\?eC?N/Uvater (ngJ/I ammonium formate) over a period of 3 min followed by 2 min of
isocratic elution at 95% MeCN/water (5mM ammonium formate) at a flow rate of 1 mL/min at
room temperature. DAD-UV detection, 190-400 nm.

Example 1
5-~(3,6-Dihydroxynaphthalen-2-yl)-1,1 -dioxo-1 ,2,5-thiadiazolidin-3-one potassium sait



as being Iimtations thereon. Tenperatures are given
in degrees Centrigrade (CO. If not nentioned

w@ehengics®e, all evaporations are performed undeCT/US2006/046545
reduced pressure, preferably . between about 15 and 100
mHg (= 20-133 nbar). The _ggructure of final products,
"internedi ates and starting materials is confirned by
standard anal ytical methods, e.g. mcroanalysis,
melting point (np) and spectro CS:opl Cc characteristics
(e.g. M5, IR NWR). In generalj abIQJew ations used
are those conventional. in tlaf;%’{\' Met hod A 4.6 mm x'
5 c¢cm C-8 reverse phase_col ticle size

running a gradient ¢@f 1§-90% MeCN wat er (5mM anmoni um
bi car bonate) over a p d

2 mnat a flowrate of
4 mb/mn at 50 C (@ L ™nj ecti o®H DAD UV detection,

0- 600 B, 4.6 mmx 5 cm C18 reverse phase,
A. é ?WPB%S'?%E‘\/E'egQggqlunni ng a gradient of 5- 95%
Toa sw@«smtcﬁn d—&ﬁﬂbﬁhﬁiﬁﬁplﬁthdﬁhé@fﬂabEMBW\G%{ 163mrmmdl) QHel9. Chim.
C

I { { at 5%
Acta, By TA721 205 hHES RO T 05 AR It ePed. Jk7 2rwmg in portions.
 The mmrmmstﬁtted \ﬁ'gwmslﬁém%lﬁtté'rhﬁera@ﬁ@fw HetrRe td=Rtion foPMs 4q%hste

and is ﬁt'r(%d @rgﬁwgewm Adp Rt whick point fibpcames glogilg,again. Stikringdy
contmu@llé\}én‘igﬁl' Fhenfixtae i@jﬁ)bkéﬂ inR Wat%ﬂ%%?/d@&?r@étéd with EtOAc The
PCT/ US2006/ 046545 o
organia layenisgirigraMeife Qs | 'Eﬁf@d?”?‘ Caanewtfpéedafosaj@aéﬁ@t'@w kgtige solid.
The scihd% S RAAIIG 1 28 fikerdd fo AFfeld £- ﬂ%ﬂ&a?hth&@?ae% -B75PA3 a fluffy
) lv. Chim Acta, 78, pp. 1037-1066, 1995) in
beige 'éH/HCl is added tin (17.48 g, 147.21 mml) i n
portions. The mxture is stirred vigorously at room

B. 36-IBJ§‘Jb%hﬂﬂ6xyf 2!bromdnapghhalénct i on forms a paste and
irred for addi tional 4 at which poin

3- Brong) leR§tA: { gloggaz}q.]g 88 mmq{blslcgssoblsmq 20 &y of DMF L Potassium

carbor@w(zrmbt 17.8 hrmog |§bu6@d éﬁd pRUNRELIré R reatd ©re0fd. B)snan #romide
t OA organic | ayer is dried over

d
(2.10 'T\‘/E {Zig‘{ feﬁmCWé? éﬁd%%l“dc'aﬁ?é'@iﬂt@ eRriiguedioafthy afferwhich tirg the

reactiopgs gsur@almtd wate-Fféﬁd %eré@led with MTRE.ates cc\!\hblhe@@daﬁ&g are dried
ord br ompnapht hal ene- 2, 7-di ol as
~ and evppaqa%;i togéfo&gB SIS Benzgloxy -2-bromonaphthalene as a brown sohd which is

of suffi@ieht Pirsty Beaky bRxy the-rexes@papht hal ene

C. Benzhydrylidene-(3,6-bis-benzyloxynaphthalen-2-yl)-amine
3,6-Bis-benzyloxy-2-bromo-naphthalene (2.47 g, 5.89 mmol), benzophenone imine (1.19
mL, 7.07), Pdx(dba); (0.013 g, 0.015 mmol), BINAP (0.027 g, 0.044 mmol) and sodium
methoxide (0.445 g, 8.25 mmol) are added to a dry flask over nitrogen. Toluene (10 mL) is
added at ambient temperature and the reaction heated to 110°C for 15 h. The reaction
mixture is poured into water and extracted with ethyl acetate. The orgarﬁc layer is dried and
evaporated to afford a brown oil, which is chromatographed over silica, eluting with a
gradient of 100:1 to 20:1 hexanes/MTBE, to afford benzhydrylidene-(3,6-bis-
benzyloxynaphthalen-2-yl)-amine.

D. 3,6-Bis-benzyloxynaphthalen-2-ylamine
Benzhydrylidene-(3,6-bis-benzyloxynaphthalen-2-yl)-amine (0.628 g, 1.208 mmol) is
dissolved in 15 mL of THF. A solution of 1IN HCI (15 mL) is added and stirred for 30 min.



3- Brononapht hal ene-2, 7-diol (1.40 g, 5.88 mmol) is

di ssolved in 20 nL of DMF. Potassium carbonate (2.44
wW@200186815M0l ) i s added and the m xture i s heaP@HUSW06/046545

60C. Benzyl bromde (2.10 nL, 17.64 mmol) is added

and heating is continued far.5 h, after which tine the

reaction is poured into water and extracted wth MIBE.

The conbi ned organics are dried and evaporated to

afford., S benz | ox apht hal ne as

The crilly (ctioqh PR s Saeads PHC e AT Bpd Peestes il EIOAC.

The cdﬂwdwd«baftaﬁyers@re drle% and ke)vapor?ted to affcr>]|;dhanI orange 0|I The oil is
enzh i den i s-benz na al en-

purieah e, ShSOBTY T BRTAMSIHORE 2AG SHA b SREEES PG, o Shord 36-

bis- ber&y&&yrﬁﬂﬂl’ﬁﬁalerbz-?mﬂﬁ@none imne (1.19 n, 7.07),
Pd2( dba) 3°(0. 013 g, [0, 015 mml), BI NAP (0.027 g. 0.044

di d . 445 ¢, 8.25 |
e R ey SR Elen BTNt SHE IR ESET0 ) i s
3,6- B.sa@&ﬁvloa nawnfmawﬁz y@mﬁ; @t3sey, b4 rhﬁuoneﬁe%s&%mﬁ@nmd (5 mL).

C for reaction mxturelsEJoure
Ethyl by; W\%{P%?C%G (%ﬂﬂ‘ﬂ 561 é&3mmﬂl> éPﬂ?Ptaéé'ét“a‘iaébonﬁt% 001%91|1c40 mm°')
are ada@df €The feadfibreid haaféd t@smapfoataeﬁaﬁdath@ﬁfp@wédantermmcpadd
A‘G‘g échromato Qhed over silica, eluting with a
extractgd WihFIPAGE Thgombingd siganiclayersess psked wigh B’F’feoFEIed and
evapon’@%ztb%ﬁ|fb@|ﬂﬂﬁhlér3bs§mhﬂ§d over sullca elutlng with 8:1 hexanes/MTBE, to -

| o ht hal en-
afford @ %bé r% g Wﬁgﬁ%ﬂ g}q)-gc?qcaqﬁlq@thyl ester as a yellow solid.
Benzhydryl i dene (3, 6-bi s-benzyl oxynapht hal en- 2-yl ) -am

F. (B,G-Eﬁ-mlyﬂ:xyﬂlaﬂﬁﬁam Y1)iNs(t-lite R a\fsdnylauﬁéinaw)-aéeuc acid
THF. A solution of N HCl (15 nL) is added and
ethylesten rod for 30 nin. WD 2007/ 067615 PCT/ US2006/ 046545

Chlorosé‘l?o#?hSoéVaHQ@ © @@@HLO'O g@S)ftrMhSIg i§d|§§b$¢éd' if O (ﬂo‘ﬂnﬂ-ﬁ and cooled

o extracted w .. The conbi ned
to 0°C.o}-Bulanie! (ORSomb, &5 HahTen I%a@dmnhstr@atuf%stamﬂasardsqawm (36-

Bis- be@iy%@ﬁa&ithaleﬂh%/lé}‘hlh §cetl9'dblhfét|%ﬂ eStr £0.0é5° g, 0.6484 |4nﬁ‘ﬁ>l) and
hexanes/ ¢ and 1:1 hexanes/ Et OAc,

tnethylgqnfr&(@ 3@06'“'- 7-38 @@}pi)ﬁrg)ggﬁ% h]'lp%[r@ﬁurg ig pligyyaddo warm to amblent

temper@ﬁ.ur@ oFbs2 Flel‘l'ﬁﬁ |ré’é€t’ BRRTMGR i§ @vgpdfét@[i‘dﬁ@)thép&érhﬁbn@@ idtween 1N
est er - Bi s- benzyl oxynapht hal en- 2-yl am ne

"HCl an(idEt - dh e(pog'@meﬁrﬁgge)mq layefs a5 washed WItIDW gagliym picarbonate,
dried Rl @bp&b@ma%ﬁbﬁﬁ &f@wﬂrﬂé‘fd&‘m 'ﬁh@%afﬂ@'pﬁnﬁé&%@@ﬁ@%ﬁdt%phy

car bonat e are a

on siicao8RRGNITD & GrRAEEST 53 B0 Porngsiriaha IREATEEEE i nt o
benzyléx;JNabFi'haFéﬂqz-yIPNt(E-Bth%aYBdnK}IsEﬁ‘QﬁGyI) g&&lc%@mmﬁ@ster

organic layers are washed with brine, dried
evaporated to a red which is purified over

6. (GERRerayRaP Al D AR UEP Y st awhpater
Toa sélamﬁT & (gmﬁ%xh%@mmrea-aﬁé-NJ(@mf&@/)ca%ﬁy:g@fa%yﬁ-aceuc acid

t |
cthyl epis! W B5E0RRS] MBI SRER R EAILY- Siapidd TEAKA by The BRyTS i
stirred gt oA per AGRL fof 3G /i TIRS Mtu@ﬁé 8bncentrated to remove CH,Cl, and

the TFA is azeotroped with toluene (4x). The residue is dried under high vacuum for 3 h to
afford (3,6-bis-benzyloxynaphthalen-2-yl)-N-sulfamoyl-acetic acid ethyl ester.

H. 5-(3,6-Bis-benzyloxynaphthaIen-2-y|)41,1-dioxo-1,2,5-thiadiazblidin-3-one
potassium salt

To a solution of (3,6-bis-benzyloxynaphthalen-2-yl)-N-sulfamoyl-acetic acid ethyl ester (0.131
g, 0.252 mmol) in THF (3 mL) is added potassium tert-butoxide (0.252 mL, 0.252 mmol).



Chl orosul fonyl isocyanate (0.084 nL, 0.9681 mmol) is
di ssolved in DCM (7.5 nL) and cooled to OC. t-Butanol
w@ 203067844, 0.9681 mMmol ) is added and t he m xtRCEUS2006/046545
stirred for 50 mn. (3, 6-
Bi s- benzyl oxynapht hal en- 2-ydgam no) - acetic acid ethyl
ester (0.285 g, 0.6454 mmol) and triethylamne (0.360
m., 2.58 nmol) are added. The mi xture is allowed to
war mto. anbi tenperature over 2 h. The reaction
The regBian it g Rugissh i SoPYRBHE pYartiat. oHeBBkcRds RiopRe
complételbyamivBt Ghe. mikfife ROBBALARELST Sadlifed @RI Highhacu@h ke dfford 5-
i um_bi car bonat e dried and _evaporated to

(3.6-bigheBr i ReR e oW T iorha 5ftB'§HﬁaF%"%?|°PPé’8te\?P'Hm salt. The

crude flateiERic @@frRphover @theinekicaep.€l Uuting with a gradi ent of
5:1 to 1: ‘l hexanes/EtOAc to afford {3, 6-bis-

§) ‘ﬁ;éﬂ- rg{ rg}%hypnég{lg] 1 (@S)g(o bluzt g-)’(t%aggagg mnﬁi’l»J loﬁigl r&)) assium

salt (3, 6 Bi s- benzyl oxynapht hal en- 2- yI) N sul fanmoyl - acetic
acid ethyl ester To a sol ution

To a goiutigniff 9=(BEMIPERIMIRYARRIEiNalen-2- MJM 1diqe= 1&56‘9@9\@3?%@@-%6

. potasskith EQIU}D”!%EQ?%ZCWI)% HbNB |mLE35FIL%'he6 ?ntilafr@) g ad@e&fré% Pd/C

I's ad

010 gh %ﬂﬁsm@ﬂi%e 'Sél’JﬁP?‘éW‘”&}\‘z aa@manéﬁlam@@mdeurfd@r ae@trmsfphere of H,.
The muuﬁere sﬂnterdeng&owfbe Aty Rbedrd @elﬁg mag;Sd @bl%ge?e %E’C/Nﬁ‘ €The

is azeotroped with _tol uene (4X he residue is

reacthgmrm@@r% ifddieras Qer Gedigy ﬁl;hp(j\ltrage i$ w@shegf\m@rl%;OH and the aqueous
layer i§ @oﬁhnﬁ&e@l @%Hﬁ%{ﬂtoﬂ'}‘@@@a&m%&wlg'ré/dlésoNea% HooRwb vésiRtdLover

Celite. 5Tb%g@eeufﬂ§r%% [ZYPRMizRA gaRIAAVETIght y The Tesidug; isRyufiedviaprep

HPLChiTAd Wagirdd P dfiods BREconBSNAHtSd Hia aa&&w@maa rﬁmm#&m%d%t of EtOH.
IS benzylg:as)I(\%/napht hal en- 2- fanoyl -acetic

To th's(a%‘?"&'%t'?@ﬁdeé’s% gplytipn of iKHGO f-;vfzﬁom%w the@d#men@éHe@) The
react.dnSmam#@cé ﬂiﬂ‘é@i’réﬂzlmlﬁ 8fd iiRel dRedih it laffdrd %52 4
% WO 2007/ 067615 PCI/ US2006/ 046545 - 48 4
dinydrpephtBAleRZ i d-diaxast, Prortbigdiggolidisfong motasalunt %ﬂt 'HNMR
(Dmsc@wfm 95%s, 1H)€0.682€ 1IN 78 (d, Uflgetier e 846, 'PIIM) EG1NE: 1H),

xture i's concentrated and dried under’

6.86 (ma%'ﬂhﬂ'\“@dsaw)ord 5-
(3, 6-bi s-benzyl oxynapht hal en-2-yl ) -1,

Examgled 0X0- 1, 2, 5-t hi adi azol i di n-3-one potassiumsalt. The
crude material is carried over to the next step. 1.

5-(3,7-Rihrgxynapiihalepr2ayl Hadieno 4. 2;pthindiazglidino3-eneg petassium salt
i azol i di n-3-one potassium salt 4&q a solution of
5- (3, 6- bi s-benzyl oxynapht hg 2-yl)-1,1-di oxo-1,2,5-t
hi adi azol i di n- 3-one pot ass salt (0.129 g, 0.252
nmmol ) in H20 (5 nl), flughiedywith N2, is added 10%
Pd/C .(0.10 g). The m xt s flushed with N2 again
and then placed underH@n aynosphere of H2. The
m xture is stirred vigoroullygﬁor 1.5 h before being
j udged conpl ete by LC M. Tha> reaction mxture is
filtered over Celite. Th Hkt@ate is washed with EtCH
and the aqueous |ayer h% |yophilized overnight. The
residual solid is redissolved in H2O and refiltered

A. 3V dis-benzyloxynaphthalene-2-carboxylic acid benzyl ester

A mixture of 3,7-dihydroxynaphthalene-2-carboxylic acid (2.04 g, 10 mmol), benzyl bromide |
(5.98 g, 35 mmol) and potassium carbonate (6.9 g, 50 mmol) in 20 mL of DMF is stirred at
60°C for 18 h. The mixture is cooled to room temperature, poured into water and extrécted
into EtOAc. The organic phase is washed with water (3x) and saturated NaCl (1x). The



Celite. The green filtrate is |yophilized again

overnight. The residue is purified via prep HPLC. The
waele®irnem1$ racti ons are concentrated and di ssol REHUSW0E046545

m ni rum anount of EtOH.  To this solution is added a

0.5M sol ution of KHCC3 follgwed by the addition of

H2O. The reaction mxture is stirred for 2 mn and

| yophili zed overnight to afford 5- (3, 6-

di hydr oxy. ht hal 2- t a
organip PSRN B P RaRm St 308 fiereohehiveies gy e afes et
pressuké]) Th® r&ﬁﬁ(aﬁsolﬂ;lhﬁ dlsgoW@d insa milt'}n|)1um7oAfr @fsl\ﬂ énd fitered thrdugh a pad of

silica qg@ﬂag g)%%ll 0 eluteH?1e product 'l(he so%v@n’[ is removédS undzer reduced pressure to

afford 3; 7Ris-beRtyny@hapitRalens-d afibxdlicyddid BerkyésdOasla fanSsolidhti gl = 99-
|azoI|d|n30nepotaSS|umsaIt /| HHON O ii S~ 0O

102°Cnk O A 3, 7-Bi s- benzyl oxynapht hal ene- 2- car boxyl i c
aci d benzyl ester A m xture of

B. §713-§Jbbhﬂlyle ﬁilahé-rzeca?rbswlmal c acid (2.04 g, 10

, enz brom de 35 mmol ) and pot assi um
Toa SH%‘?%WHP@ ¥ bs? *genzz@xm?@hshaieﬁ\ez%caﬂeowc BR)Fi begzy ester ¢40 9, 8.4

mmol)aﬁ EtGRQ &S AL, @a&'ﬁedﬂ”@m@ of LUI\PNb@HﬁQQ' &) 5 theWkture is stirred at
70°C fEf ger ature, poured into water extracted into

B. The éolaiargtaﬁ remouedsmdesregiieerbereasyrn angdiles resipl solid is

ti v
sS4 e o 8 GRS g0 g s

aCIdIfl%dawﬂmaNsLlﬂlf dbe regwlfingHsegpifaie it filieged; wiashediwitimwater and dried to
18_ LNg3.
s GBS LSRRI ) Al ol b e
185°Cs(M+er 83 using DCMto el ute the product. The sol vent
is renoved under reduced pressure to afford

C. §S7t7 gl} ﬁeagr&%hggmgm&mreg@q%%géﬁ Sufifi'ededrenzy!
To a sgspenBios orbér?zvmyamd@fynamtbaienﬁmrMXm 3aid €E768 G2 mmol) in
anhyd?ddgl?g“u?l-g@ rﬂ[ and anha/ﬁ{qnaltoluen e, (8 mL)is adfied triethylamine g{.fso:s g, 3

nzy oxyna ene- Z-car I C acCl
mmol)e fiogthe (esuling soBtian isnadsleyl DRPAS(COH & §.32. Grn)mol) anchitheeraixturedis

e Sl LR S B8, G oo

“to cooplogesutemperdturdend ﬁmnchmlredsmtq wlates Thik ssdure éslextracRmidnto EtOAC

and thggo{g%\lijéé@aﬁé is wgghe%l% kﬂ éa(mralted M@élh eﬁl\e\@o \}%nﬁg%gv Old lﬁr%%r

ase’rs
reduced pressure and the resulting residue is purified by flash chromatography, eluting with

DCM to afford (3,7-bis-benzyloxynaphthalene-2-yl)-carbamic acid tert-butyl ester as a white
solid: mp = 179-182°C.

D; 3,7-Bis-benzyldxynaphthalen-z-ylamine
‘The deprotection of the amine is performed analogously to Example 1, step G, to afford 3,7-
bis-benzyloxynaphthalen-2-ylamine.. t

E. 5-(3,7-Dihydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one potassium
salt :
5-(3,7-Dihydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one potassium salt is
prepared according to the general procedures outlined in Example 1, steps E-I, to afford a
brownish solid: mp = 220-230°C; (M-H)™ = 293.



acidified with 2N HCl. The resulting precipitate is
filtered, washed with water and dried to afford
W@200706®1benzyl oxynapht hal ene- 2- car boxyl i c aci PICT/EHS2086/046545
pal e-yell ow solid: np = 163- 165C, (M H" 383. C
(3, 7-Bi s- benzyl oxynapht hal egge- 2-yl ) - car bam c acid
tert-butyl ester To a suspension of
3, 7- bi s- benzyl oxynapht hal ene- 2- car boxyl i ¢ aci d (0.768
g, 2 nmol) in anhydrous t-BuOH (8 nL) and anhydrous
Examplg 3 ene (8 nL) is added triethylamine (0.303 g, 3
5-(7- B'FHﬁlbls hJ&o&Yﬁamﬁﬁa«bhwgnaoi -HidxeM, 2, 8-tARARE oI 8 -ohe 715
and the mxture is stirred at room
tenperaturefor 5 mn, - ad _at 100C for 18 h.
The m xture is aIIovved to oom t enper at ure
and then poured into t ept lure is extracted.
into EtOAc and Ph&<‘4@ ni ¢ phase’is washed with
saturated NaCl . The sol ent I's renoved under reduced
pressure and the resﬂltnng residue is purified by
fl ash chromat ography, ePuting with DCMto afford

7b|sb | ox hi h ee--I.-ca am c, aci
A (bdmpyrt Bidmondanha ot 1-al-capranic di EribinTgster o
' " (3-Ber Voxgumrbmaaa/ﬂrmwmmt)twrwnnaa\tldaamlbatyTbﬁeﬂle@réﬁee@d BRdglogously
e arr%Re is perforned anal ogously to Exanple 1

to EX?@?F&%ZGGQ Hford 3,7-

bi s- benzyl oxynapht hal en- 2-yl ami ne.. E.

B. [i3{Benzylokirdsromoiiphtiabr2-yly-1dri- blltoi(ydambﬁy-hnﬁnE]-bet&damd
I azol i di n- 3-one potassium salt

methy ester7_ b hydr oxynapht hal en- 2- yl)-1, 1-dioxo-1, 2, 5-thi ad

Toa éoﬁﬁu@h lofl{3behzQIBRy-P B @HEhAIRLISREA- 21y§ camammabad taeeafydeéter (38.65
to the general procedures outline

g, 90 Emmolt 5 S 6309 1BL) 45,05t s SHORbNAH (573 3=58 8gbmalb CTo the Solution s
added(%t'Fﬂlrbromggé’etatW @@QXL 01@6@%%@&‘148%9%4&@@%4% forA®-min and

then oslenqheyr\wwoﬂé HG)oF o Golafian i axiracted yith E{OAC anéwgshedwith {N HCI
(3x) aﬁél §Qﬂ ﬁé@l 'ﬂ%e%r@ar‘ﬁl’:‘?ayel"@ drfediovBF Nags%% filtdréd an@ceﬁfacegtrated The

nzyl oxy- 7-br onbnapht hal en- 2-yl ) - carbam c
resndupéq; feo&;}%}lpzeggqog} EtOAc to afford [(3-benzyloxy-7-bromonaphthalen-2-y!)-tert-

butox;(c%rtﬁﬁ@%nﬁéﬁk‘c@ﬂ@é&mﬁ’ﬂ%@@ren 2-yl)-carbam c acid

t-butyl ‘ester is prepared anal ogously

C. (3-Benzyloxy-7-bromonaphthalen-2-ylamino)-acetic acid methyl ester
(3-Benzyloxy-7-bromonaphthalen-2-ylamino)-acetic acid methyl ester is prepared
analogously to Example 1, step G.

D. 5-(3-Benzyloxy-7-bromonaphthalen-z-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
5-(3-Benzyloxy-7-bromonaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one is prepared
analogously to Example 1, steps F-H.

E. 5-(7-Bromo-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

A solution of 5-(3-benzyloxy-7-bromonaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

(1.22 g, 2.75 mmol) in dichloroethane (300 mL) is cooled to 0°C. To the solution is added
BBr; (1M in CH,Clz, 3 mL) and this is stirred for 10 min. The solution is portioned between
EtOAc and 1N HCI. The organic IayerAis washed with saturated NaCl, dried over Na,SOy,,

filtered and concentrated. The crude material is purified via HPLC to afford 7-bromo-3-



to Example 2, steps A-C. B.
[ (3-Benzyl oxy- 7- br ononapht hal en- 2-yl ) -tert-but oxycar bo
wmgeoansmeed - acetic acid nethyl ester To a sol up€DOSWN6/046545
(3- benzyl oxy- 7- br ononapht hal en- 2-yl ) -carbam c aci d
tert-butyl ester {38.65 @,5120.2 mmol) in DVF (300 nl)
at 0C is added NaH (3.79 g, 99.3 mmpl ). To the
solution is added nethyl brom)acet ate (10.3 nlL, 108.2
mol ). The mixture is stirred for }n and then
PyroX YRR AT Ik S TR ST BN TR NOL b 10.39
(ors, 154)%\05?\16% H@SJ&GdHWﬁéve’b N—Ib"@l 68 chZ‘l)— @B@'H&aiH) Pﬂa@(ddTMessg
n ayer dri ed over ™, filtered
2.02 Héoﬁ?‘)eﬁt%dﬁew) 8 (Srakdi Betenﬂ%“ F‘@&ry%?%mm Q\@%th‘# 6\%1('\" H)" = 357.
EtOAc to afford
[ (3-benzyl oxy- 7- bromonapht hal en- 2-yl ) - tert-
but oxycar bony-ami no] -acetic acid nethyl ester. C
Example 430112y| oxy- 7- br omonapht hal en- 2-yl am no) - aceti ¢ aci d

5-(7-E{R1-3\y dPSkiifaphthalen-2-yl -1,1.dioxo-1,2,5-thiadiazolidin-3-one
( "? Ber¥zy| of(i{/ p7 brormnya)pht hal en- 2°yl'am no) - aceti ¢ aci d

nmet hyl ester is preds)ared &hal ogously to Exanple 1,

step G D
5- (3- Benzyl oxy- 7- broﬁ\v/\
-t hi adi azol i di n- 3- oN~&- ( 3-\Be

| en-2-yl)-1, 1-di oxo- 1$%th|ad azg
prepared anal ogously to Exanple 1,
5- (7- Brono- 3- hydr oxynapht hal en- 2- yI
hi adi azol i di n-3-one A sol ution of

A. 55(:( BehﬂlaW-EwyhyTnépmnﬂBamym-al1edr020yl| 2, 51hihdthzolidml3-3n5

To a migralBgs Ga{senrind 50 ey NederBlonipregn el d-dioro-1.2.5-
thiadiagolidiri-8 @nei(Exadple 3, sBBICY (0.211d, Dm%@)&lnﬁbmr)lc abd dithuty ester
(0:20 tE, G i, ekt PAatFaR s BRso SR et 56 . 0.046 mmol
in DME\I{i@ﬂm&;ﬂlsvaddbds\mzoogtzi‘WM@E mlgrig&mmoebr TN&2§Q4r,red in the
microwlpiaf 1 O 1 FAe: Ay LS ERtsals SRBPAUp soRRiamto the
desiredPEOAUER 01 @éinSband palladium is removed by filtration and the filtrate is
concerbat i VARBAAGIR ARy IS et oBs Bigipge BPLE BeRE 5us "

benzyl(ux& 7-dinylinaphthaleh-2)1)-1.1- c9(7xo( $,2, ﬂthié)d;az%hcﬁtﬁiB(dﬂwe ak alight 8fbwn oil.
1 H, 7.49 (dd, J = 8.59, 2.02 Hz, 1 H), 7.26 (s,

B. ésﬂm-ﬁ)ﬁ?yuﬁowf%u@%ﬁ%@ o dibRE 1 2,9-th.§d@zc'>‘|iéii'\’§-'&?éj

5-(7- Eﬂhy( ?mwmxyna@hmamwmapmmbm &/2; 2thjddiazblidind-aneos prepabed
analog@ugé t%émr{)pllg)gy stfp{]‘ Ww%ae&ﬁ?%tgn(?hg Iﬁd(OH)?_ is used in place of Pd/C:
'H NMRemeD ) § 7.18 1s, diH) X044 (5= 8 5oal, app|7.44 @; $Hpn’ez1 (dd, J = 8.46,
1.64 Hz, 1H), 7.11 (s, 1H), 4.51 (s, 2H), 2.67 (q, J = 7.78 Hz, 2H), 1.19 (t, J = 7.58 Hz, 3H).
(M-H) = 305, |

yI) 1,1-dioxo-1,2,5
y- 7- br ononapht ha
I|d|n30ne|s
steps F-H E.
-1,1-di oxo-1, 2, 5-t

Example 5
The following compounds are prepared using appropriate starting materials and general

procedures described in Example 4, using either Pd(PPhs), or resin bound PS-
tetrakistriphenylphosphine palladium. For Example 5-12, CuCN is used in place of a boronic
ester. For Example 5-24 and 5-25, triethylamine is used to replace 2M NaCOs For
Example 5-26, 10% Pd/C is used to replace Pd(OH)..
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JUITIER
%97 1.2

=thy|]- (
5. 440 A

0/es)
51 4449

M H) "

58"

A= L~ ran =~

naphthalen-2-yl]-1,1-dioxo-1,2,5-
thiadiazolidin-3-one

(M—H)' =
437

{3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yl)-naphthalen-2-yl]-
phenyl}acetonitrile

(M-Hy =
392

1.08

5-10

5-[3-Hydroxy-7-(3-hydroxymethylphenyl)-
naphthalen-2-yi}-1,1-dioxo-1,2,5-
thiadiazolidin-3-one

(M-H) =
383

0.93




t hi adi azol i di n-3-one 5-4
5-[ 3- Hydroxy-7- (4-net hyl pentyl)- (MH- = 1.55
woaphobmid en- 2-yl ] -1, 1-di oxo-1, 2,5- 361 A PCT/US2006/046545
t hi adi azol i di n-3-one 5-5 :
{3-[6-Hydroxy-7-(1,1,4-trige-1,2,5- (MH- = 0.87
t hi adi azol i di n-2-yl ) napht hal en-2-yl ] -phenyl}- 411 A
acetic acid 5-6
5-(3-Hydroxy-7-pghenyl na_p_h_t_h_al en-2-yly-1 1- (MH.- =
Example | di oxo- 1, 2°BemigahNpBigol i di n- 3- opdMS4m/2) | 5:Retention

37[6-I—Iydroxy7(114tr|ox0125- (M H" = 0. 8he (min)
t hi adi azol i di n-2-yl)-napht'hal en-2-yl |-benzoic|397 A
acid|5-8 5-[3- Hydroxy 7- (3 trifl UOI‘OTEt hoxyphenyiMethod
s I'I_I 2r1al oot I C _J.J.UIU)\U ,_ﬁ 5__:._ 4.\_’

5t1r\11| adi a{?&?i di'n )g}d? ﬁ Tg%éxb fM(H) 0.92
{3-] bihigdjaznhylm?z gll-naphthalen-@yippherdyl}s- | ¢R&H) - =| A 08
t hi ad 2 yl)-napht hal en-2-yl]- 392 A
phenyl p?(gbce on| rile 5-10

551 3 Eytdiydwegy-7-1, $4Hyidm3ﬂ(y2rfet hyl pheny| {M-H)MH) 1 = 0. 93
napht 1] oxo-1, 2,5- 388 .
e Meg i A kaanll 5007 oov610 BEA? US2006/ 046545
- 53 khalepke-cdthemirikal Nanme M5 (nf z) Retentipn tine
[ Nat had o1 QA [ I LhiAer AN, 7 (1 1 + v AN A
\ LI = _ VBLIIU- _ E «J 1_ \_J ||y\.|| Ul\_y N J.iJ., - UT 1T UAU

5(1;3f H) 36 I-Ey_dé%y”? (171,34-tridxo- 1,215 (M-H)

t hi aditdadibzadidim-2yNdnp- napht hal en- 2y1]  phgnyl } - | 425 A
propifanic acid. 5-12 @-Hydroxy-7-(1, 1}4-trioxot1l, 2, 5-
(M H) Phirgiele XQS’F?@W%E' “yl)-napht 309 .

5h‘m| eNé&-[2-(8 BrDiensthiylbutg)-3- 13 (M-H) = 1.36

3-[ 6 Wgroxyr}/ap?\tl-gajrén-zyl] 1, 18521 ’2,25—5_ - |A
thladlazolldln 3-one

5-16 | 5-[3-Hydroxy-7- (3-tr|fluoromethylphenyl)- (M-H) =
naphthalen-2-yl]-1,1-dioxo-1,2,5- 421
thiadiazolidin-3-one ‘

5-16 | 3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5- (M-H) =
thiadiazolidin-2-yl)-na 425
phthalen-2-yl]-benzoic acid ethyl ester ‘

5-17 5-[3-Hydroxy-7-(3-methanesulfonyiphenyl)- | (M-H) = 1.13
naphthalen-2-yl}-1,1-dioxo-1,2,5- 431 A
thiadiazolidin-3-one

5-18 3-{3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5- (M-H) =
thiadiazolidin-2-yl) | 406
-naphthalen-2-yi}-phenyl}-propionitrile

5-19 5-[3-Hydroxy-7-(3-methoxymethylphenyl)- (M-H) =
naphthalen-2-yl]-1,1-dioxo-1,2,5- 397
thiadiazolidin-3-one 4

5-20 5-(7-Furan-3-yl-3-hydroxynaphthalen-2-yl)- | (M-H) = 1.11
1,1-dioxo-1,2,5-thiadiazolidin-3-one 343 A




t hi adi azol i din-2-yl)-na 378
pht hal en: 2-yl ] - benzonitrile 5-14
W®G2(4074068138- Di et hyl butyl)-3- (MH)"

1. 36 PCT/US2006/046545

hydr oxynapht hal en-2-yl ] -1, 1-di oxo-1, 2,5- 361 A
t hi adi azol i di n-3-one 5-15 _

54 -
. 5-[3-Hydroxy-7-(3-trifluoronethyl phenyl) -

(MH" =
naphthalen 2-yl]-1,1-dioxo-1,2,5- 421
—  thiadiazolidin-3-one 5-16
Exagiflg | Hy dr oxy- 7-¢hemical Namexo- 1, 2, 5- ( WI$)m/z) | - Retention
t hi adi azolidin-2-yl)-na 425 phthal ep-2-yl]-bengqi ;
acid|ethyl ester 5-17 .ﬁmec(mm)
5- [ 3{Hydr oxy- 7- ( 3- net hanesul f onyl phe 1y| )- (M H) " Method
B8 T waphtda- ey e exo=12 AST—A
S adi aE o ooy Gk Etjexo- 12,5 WH 093
3- { 3 [itdadigztiidiny2-y)-captithdlen2iydpqhebyP, 5446 M H) - | A
t hi adi 406
- naph rI(?Aer{r?%lll%r\%f-l%l%enyI }-propionitr{le 5-19
582 34 By{dr( 2B uoretEnyipBHoxiyoryhépHtidiemy | IM-H)M H) + 1,12
napht e : 39y
naphi Baiens giokbls 2 sdridlid¥ St FoRe 39371 A
583( 7 BuBtydBoxyl ~-8-tblyidaphtpaiaptyal, en- RayIn)-= (M Heo =
1.11 I,L,0xQ-1 55t hi adi azolid one33AV\D
2007 8%’9(811521% SesBiriatede o E(gﬁil i cal
5ikire | BB 3{Hydrgxy-7-peitginapithaleb2a@)-1,m n (M—H)Mst had 375- 21
N-{3 4-trioxo-1, 2, 0.93
t hi adli 52(811%$ﬁ¥§&9{3]"d%?)'ﬂ%al en- 2-yl faﬁenyl} A446 A
5¥B§E gcme(suwd&n@m ﬁl@p§m2ﬁhthalgn—2-yl) -1, 1-h (I\lll H) = (Mt 1. 19
S-[ 71 r oxynapht en-
1.12 E’Wﬂ?%% %P%/B! '“13 2?4% tht adi azpPi%ii n- 3- bfte 371 A
59623 | 5=[BHydyuxy xtetratydictireh Bt hal enedHyi3 - 1f 8.87
(MH haaht%é%n?-z-yl]-1,1-dioxo-1,2,5- 347 A
thiadiazolidin-3-one
5-27 5-[3-Hydroxy-7-((E)-propenyl)-naphthalen-2- | (M-H) = 1.32
yl]-1,1-dioxo-[1,2,5]thiadiazolidin-3-one 317 A
5-28 5-(3-Hydroxy-7—vinyl-naphthalen—z-yl)-1 - (M-H) = 1.23
dioxo-[1,2,5]thiadiazolidin-3-one 303 A
Example 6

{3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-y{]-phenyl}-acetic

acid ethyl ester

O CO,Et

HO I
:N Y

NL7
A
0

P30
N
H




di oxo-1, 2, 5-thi adi azol i di n-3-one 367 A 5-24

5- (3- Hydroxy- 7- pentyl napht hal en-2-yl)-1'",1 (MH)- =
wa287/06@1DX0- 1, 2, 5-t hi adi azol i di n- 3-one 347 A BCRBS2006/046545

5- (3- Hydr oxy- 7- propyl napht hal en-2-yl)-1,1- (MH" =

1.19 dioxo-1, 2, 5-thi adi azgki-di n-3-one 319 A 5-26

5-[ 3-Hydroxy-7-(tetrahydrofuran-3-yl)- (MH- = 0.87

napht hal en- 2- yI] 1 1 di oxo 1,2,5- 347 A

i azolidjn-
A s Eagiony - oL 26 piadiazplining amaphthpleny2-yil-phenyl)-
acetnc%cﬁﬁ yl]1-1, 1 -dioxo-[1,2,5]thiadiazolidin-3- one 317
- 28 5-(3-Hydroxy-7-vinyl - napht hal en-2-yl) -

The tlﬂe lopmpou&d 3 pzspaﬂe@ﬁaalpgow_slﬂptﬁﬁaaml%ﬂ,oqtemﬁnugn@E?:e(%é 5A
tetraméﬁﬁf['ﬁ’lﬁ]éloxaborolan 2-yl) -phenyl]-acetic acid.

{3-[6-Hydroxy-7-(1,1,4-tiioxo-1, 2, 5- thladlazolldln 2 y

l.) - napht hal en- phenyl }-acetic acid eth est

2-
B. (3pEaneylosy-7- %Xm)smﬂm% iasige iicin Gedboepipaame yiphenyl)-
acetic I ethéle%szter oxy-7-(1,1, 4 trioxo-1,2,5-thiadiazolidin-2
Toa solyﬂlgn wdﬁﬁﬁibanzydpmjyﬁ]l piviaxpt 2 54blediagoliaén-2-yivmephinales-2-yil-

phenylﬁQ&@e"éF:? @o FM%HZJ ﬁ&é{r}pg:%t? dgfd) m})% é:d%%gpﬁr—% @5 mi&hdhe
mixturg @*@gtﬁdﬁtaﬁ) Q.fyr 3 hp Fé@Igndalde are raaioded Ba vacuum and the residue
o i oxo- 1, 2, 5-t hi adi azol i di n-2
s pu”féa %y nap ﬁgl%é#ezt't% ﬁﬁé%u acetic acid ethyl ester
Toasolutlonof_ o
C. {p46{Hydsexy-y1(blyi-trioxe-112,5-thigdigeelidin2 yl)tnanhdhaleniZ-y]-phenyl}-
| en-2-yl]- phenyl}-acetic acid (600 ng,
acet"‘f@%@'@f’?@ﬁ EtOH (50 mi-) is added TFA (25 m-) and
The titlelgempourd isrrrepared eaaleglolaﬂy wEx@nfide 4 2sté BE(OH) ahd3IFA
are renoved via vacuum and the residue is purified by
Exam L,C to give the title conpound. C
6- Hydr oxy-7- (1,1, 4-tri oxo- 1, 2, 5-t hi adi azol i di n-2-y
3-{3-[6Fhlydraphii7hi| bartidoxd- ]ﬁpﬂwﬁnwl}azolache{Z-yi)-aaphithetdmy'I-yﬂmfenyl}-

propionic acid ethyl ester

The title compouhd is prepared analogously to Example 6: (M-H) = 453.

Example 8
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2 5-th|ad|azolld|n-2-yl) -naphthalen-2-yl]- pentanonc acid
ethyl ester



The title conpound is prepared anal ogously to Exanpl e
4, step B: (MH = 439. Exanple 7
wW@2¢o30pB1Hy dr oxy-7- (1, 1, 4-trioxo- 1, 2, 5-t hi adi ar©l/U81006/@46545
-yl)-napht hal en- 2-yl ] - phenyl }- propionic acid ethyl
ester CO2Et HON O N O Hgghe title conpound is
prepared anal ogously to Exanple 6: (MH" = 453.
Exanpl e 8
5-[6- Hydroxy-7-(1, 1, 4-trioxo-1, 2, 5-

i adi azol i di n-2-yl
) - napht hal en- 2-yl ] - pentan0|c aC|d

hyl ester WO
) HON. s, O

SAO N OHA
5-[ 6- Benzyl ozy-7- (1,
yl ) - napht hal en- 2-yl ]

i adi azol i di n-2-
knt anoi ¢ acid ethyl ester To a
stirred sol ution S | -4-pentenoate (0.25 g, 1.95
mol) in THE (3 H%) ig added 9- BBN (0.5M 2.50 ni,
1.25 mmol ). This is shirred at roomtenperature for 2
h. The resulting s utFe@ is added directly to a

m crowave vial cont

5- (3- benzyl oxy- 7- bmbnnkhaphthalen-

A, %{%Beﬁyl%@g Izg')l( ,3 41@?63% %%ﬁ{a%ngoh |n-2-yl)ol$aeph(tﬁ)igml-ﬁ]-3’
pentaﬁ@iﬁ:ra%kd §{|{y|| pSeRpY! phosphi ne paI | adium (0.60 g, 0.17-

oM
To a sHsdbeI NN PIGHENATPNATREL © 458 df 95 R Agged o
BBN (@Bﬁh betad 1.95 Wifol). TS RVEMEd @f ro%h@@nipyrat&é fét D h. LT%NSsuitmg ;

anal SI s of the reactl on reveal s corrg_ﬁete conversi o

solutiopds pARECHUEICHtP priRowave viglesoptaining B &nwwidp@mq-%aphfha'en-

2-yl)-11 RaBY&Y, Dy tﬁuém&i&ialhfaﬂoﬁw@xbh@lé‘ 3 Isfté P(o 35 g, 0.56 mmol), PS-
concentrated in vacuo, and purif g rever se I\%)hase
tetrakigiyighepyérhoppling palgdiyp 1P.60 pel-17 mmol) and Na,COs (2.0M, 1.40 mL, 5.60

mmol). The resulting reaction mixture is diluted with DME (2 mL) and heated in the
microwave at 110°C for 15 min. LC/MS analysis of the reaction reveals complete conversion
to the desired product. The resin-bound palladium is removed by filtration and the filtrafe is
concentrated in vacuo, and pufified by reverse-phase Biotage MPLC to afford 5-[6-
benzylozy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic acid ethyl ester

as a brownish-white solid.

B. 5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic
"acid ethyl ester
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic acid ethyl
ester is prepared analogously to Example 4, step B: 'H NMR (MeOD) & 7.93 (s, 1H), 7.56
(d, J = 8.59 Hz, 1H), 7.51 (s, 1H), 7.24 (dd, J = 8.46, 1.64 Hz, 1H), 7.18 (s, 1H), 4.46 (s, 2H),
4.09 (q, J=7.07 Hz, 2H), 2.73 (t, J = 7.07 Hz, 2H), 2.34 (t, J = 7.07 Hz, 2H), 1.61 (m, 4H),
1.22 (t, J = 7.20 Hz, 3H). Retention time = 1.31 min (Method A); (M-H)" = 405. |

Example 9

The following examples are prepared using appropriate starting materials and general
procedures described in Example 8, steps A-B. For Examples 9-8 and 9-10, an additional
hydrolysis step is used as described in Example 11.



benzyl ozy-7-(1, 1, 4-trioxo-1, 2,5-thiadi azolidin-2-yl)-n

apht hal en-2-yl]-pentanoic acid ethyl este

whe@reshs white solid. B.

r as a

PCT/US2006/046545

5-[6- Hydroxy-7-(1,1,4-trioxo-1, 2,5-thiadiazolidin-2-yl

) - napht hal en- 2-yl ] - pent anQigy . aci d et hyl

ester

5-[6-Hydroxy-7-(1,1,4-trioxo-1, 2, 5-thi adi azol i di n-2-yl

) - napht hal en-2-yl ] -pentanoic acid ethyl ester is
nrepated—anal ngousl vt o Cvanﬁl e A st ep ' H NMR
Examplgch) 8 7.93 (s, ChemjcalNane (4 "3 = 5. 5oMSAmiz) |y Retention
7.51(s, 1 H, 7.24 (dd, J = 8.46, 1.64 Hz, 1 H), Timi(min)
(s, lH) 4.46 (s, 2H), 4.09 (q, J = 7.07 Hz, 2H),
2.73 J =7.07 Hz, 2H), 2.34 (t, J = 7,07 He, 2H)Method
64T i i =t -|_‘i )
ti e “W?V"r’ﬁ” e U S T L A I
The f wi-nepithgleaslarip?, eslimetbyldubysigrasttl usi ng %Eplpr opr|Bte
R R T e AR
addi nyﬂalm dlwdﬂo? ﬁ-smlsdlazod!pln'r%omsed as des3dd bed | A
bl R N R () 2N e | ORF 11 mE07
(m n yl)-naMHhaled- -39]—2Lmethylbutyron|trlle 358 A
Q?M | 375 Hé"(’éhﬁ)é(y-?(ﬁ,1*,4-tr|o‘x'o'1”2‘5—th|aé'azolrd'"—f“‘” R ERT
yl ) - hglphaplathalen2-yi-2-ri2tiBApdintarioltydcidethylr | ¢| 408 d 39[1AB
9-2 egtgr Hydr oxy-7- ((S) - 4- hydr oxypent yl ) -jnapht hal gn-
(MH "= 1.05 :
9-5-%/I 51%I -Hydroy-a-(B- rﬂeihylbhﬁyadnbaﬁmlaiedimyg]s gne(IVBEI;? OTA 04.32
4-[ 61 0X -trigxo-1,2,5-thiadi i di np2-
(M H) F'ty] o] %)é*ﬂi‘ Fﬂzﬂcﬁ"é “09e1 1. 2-met hyl b a%‘f)yrom t’%i le
9-25? ElM [%—H@droxy -7-(1,1,4-trioxo-[1,2, 5]th|ad|azolldr|]n 2& (M-H) = by 0.92
r trio t hi adi I di nf2-
Wnaﬁﬁ%%'egﬂ g\‘f{mmﬁ'ﬁ‘e&wﬁﬁéeﬁ et hﬁent anoﬂgc
Q-gCI[g e Byydibky- 7:4{3 -@ Bfrifllofe-ethoxy)- propyI]I (M-H?']= 1.25
ro en- 2- -
) ™ &1‘[}1%%@-5 3}4 1d'°d‘¥c;£g %tk%’d B@H‘%\ P azo‘%ﬁ%i n- 3} ®ne
347 n@ 6
ey 4 i dih-2
v H) a6- yde Y/l %\HHXHEL 3 15 |a§1|a]zo i ﬁrl VB & K9
este yl?»ﬁé’pb&hal@n -2-yl]-butyric acid \363 y
9Br 14 B-1a-Hydfoxy-7-(3-phenyr- R N vt N M Y 4T S EWT,
Q?Sh In,aLcﬁ@xthyi,k]tmadiaan&ﬁ%-Me 2, 5] thi adi azgdg di n-Ba
9-10 3-{3-[6-Hydroxy-7-(1,1,4-trioxo-thiadiazolidin-2-yl)- | (M-H) = [ 0.52
naphthalen-2yl]-phenyl}-propionic acid 349 A
Example 10

5- [6 -Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)- naphthalen-2-yl] -2,2-

dimethylpentanenitrile




ne 9-8
[ 6- Hydroxy-7-(1,1,4-trioxo-[1, 2,5]thiadiazolidin-2-
kaoHpe7685 0. 72yl ) - napht hal en-2-yl ] -butyri c arCTUSBB6/#6545
5-[ 3- Hydr oxy- 7- ( 3- phenyl - pr opyl ) - napht hal en- 2-yl ] -
MH- = 1.40 1, 1 -di oxo-[s8,-2, 5]t hi adi azol i di n- 3- one
A 9-10
-{3-[6-Hydroxy-7-(1,1,4-trioxo-thiadiazolidin-2-yl)-
MH" = 0.52 naphthal en-2y1]-phenyl }-propionic acid
49 A Exanple 10
-Hydroxy-7-(1,1, 4-t , 5t hi adi azol.i di n- 2-yl
phthal en-2-yl]-2, ¢ et hyl peat anenitril e WO
/ 067615 PCT/ US2008 6545 -58 HO/ N O ~So N'O
2, 2- Di net hyl i - 2¥@nenitril eXYo a -78 C sol ution
of isobutylacetonitril 593 72. 4 ) in THE (25 .
m-) is added LHVDS = § Rf,sQ%4.1 m., 94.1 mmol) slowy.
After it is stirred f h>” allyl bromde (7.35. mi,
86.8 mml) is addedgSl oW y. The mixture is stirred
for 18 h. Et20 is added to extract and it is washed
A. 2R{Dimethylpidit-4-GmenitEil@0 | ayer i s concentrated gently to

- o a-B Gl P BRBRI 58 724 mmed iR THE Q3 1L i sedpe DS
(1M, 9)4:-1niapm4]ah'emr}l)23Iy\lvl}/.- After it i§ stieteldyfopeht allyEloriotidd .35l 86.8
o S S ISRy TSP AR BB

washeRetithntN biC].t TmeELOlat istaonceMesthd ey, to(dikeHhe title 38@pound.
Exanple 11

- _ _ _ _ _ . - i _ i . . . : -l
5. FIEEUGATAN D ufote dd i Giapota-d0h BpAGRIGF 2 SpP2 7
dimethylp&ifanefitiie : ‘

The title compound is prepared analogously to Example 8, steps A-B, from 2,2-
dimethylpent-4-enenitrile: Retension time = 1.21 min (Method A); (M-H) = 386.

1
O
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Example 11 .
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic acid
0

l "
HO
O

N\ /y

S~
>0
;‘N
H

O
5-[6-Hydroxy-7-(1,1,4-trioxo-1 ,2,5-thiadiazolidin-2-y|)-naphthaIen-2-y|]-pentan9ic' acid
To a solution of 5-[6-hydroxy-7-(1,1,4-trioxo-[1,2,5]thiadiazolidin-2-yl)-naphthalen-2-yl]-
pentanoic acid ethyl ester (Example 8, 0.025 g, 0.053 mmol) in MeOH/H,O (3 mL) is added
KOH (0.009 g, 0.159 mmol). - This is stirred at 50°C for 18 h. LC/MS reveals the desired
product, so the reaction solution is acidified using 1N HCI, extracted with EtOAc. The
organic layer is washed with brine, dried over MgSO.,, filtered, and concentrated in vacuo to
afford 5-[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic acid



5-[6-Hydroxy-7-(1,1,4-trioxo-1, 2,5-thiadiazolidin-2-yl

) - napht hal en-2-yl ] -pentanoic acid To a solution of
W®G2(40606M60F oxy-7- (1, 1, 4-trioxo-[1, 2, 5]t hi adi azoPCTU2086/§46545

| ) - napht hal en-2-yl]- pentanoic acid ethyl ester

(Exanple 8, 0.025 g, 0.053sgn0l) in MeOH/ H20 (3 ml-)

is added KOH (0.009 g, 0.159 mmol). This is stirred

at 50C for 18 h. LC/ Ms reveals the desired product,

so the reaction solution is acidifi du'n ,
as & w3l o AR (EOBRE 7 Shis. T8 Gat @ § Sed Mt dipade: 1H). 7.51
(dd, J 98B, hisnes 1AS,i72Eh QVER), WﬁQf%l 2ﬂ) lztm@d/ Ay Hz, 2H), 2.32 (t, J= .
concentrated I'n vacuo
7.07 Hg 2t hypd Bk ¢t Reiefllonimq 09(§71m@ (Methadfei M40 TR 2- yiI -
) - napht hal en- 2-yl ] - pentanoi ¢ acid WO 2007/ 067615
Exampggbuszooal 046545 -59 as a V\,hl te soI id: 1H NVR ( MeOD)
(% 7.59 (d, J = 1H%!, 7.54 (s,,.1
5-[3-Hygroxy-73 h)(q;gxyppnﬂlgnqghthflqmz-gqg 1 1-$I|q15q-1, thflﬂgzoildln-&ong

H, 4.61 (s, 2H), 2.75 (t, J = 7.33 Hz, 2H), 2.32 (t,
J = 7.07 H, 2H), 1.61 (m 4I—|) Retentlontlme:O.87
mn (Method A; (MH \

[ 3- Hydr oxy- 7- ( 5- hyd pentyl) na'pht aI en-2-yl]-1,1-
I oxo-1,2,5-thiadia n- 3- one i N!1O S~ O
OHA

[ 6- Benzyl oxy- ¥ 4-trioxo)-1,2,5-thiadiazolidin-2
yl ) - napht hal en- yI ] pgntanoi c acid
[ 6- Benzyl oxy-7-(1 \Asfztrloxo) 1,2,5-thiadiazolidin-2
yl ) - napht hal en-2-y\] - perpanoi c acid is prepared

anal ogously to Exa 11, starting with

5-[ 6- benzyl oxy-7-(Q, 1, 34-trioxo)-1, 2, 5-
4B oL etz

pentaeicacBenzyl oxy- 7- (5- hydr oxypent yl ) - napht hal en-2-yl ] -1,

stoab SIS, CaRp SIS e Sl s
prepareyl lahalogpldintd Exantple/ i ,-stanting avitb Ee[GaIelnayl())(y DU g;trioxa) 3R, 5-
et ok 3RS AR b e
bubbling of the reaction solution and after 20 "mn,
LC M5 reveal s conpl ete reduction. The solution is

R Ly IR e S e R
thladldidlﬁﬁln-cvﬁfe My SAAi
To a solution of 5-[6-benzyloxy-7-(1,1,4-trioxo)-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl}-
pentanoic acid (0.014 g, 0.030 mmol) in THF (1 mL) is added borane-THF complex (1.0M,
0.089 mL, 0.089 mmol). There is immediate bubbling of the reaction solution and after 20

5
d
N
5-
5

min, LC/MS reveals complete reduction. The solution is diluted with EtOAc and 1N HCI.
The aqueous layer is removed and the organic layer is washed with brine, dried over MgSO,,
filtered, and concentrated in vacuo to afford 5-[3-benzyloxy-7-(5-hydroxypentyl)-naphthalen-
2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one as a white solid. '

C. 5-[3-Hydroxy-7-(5-hydroxy-pentyl)-naphthalen-2-yi}-1,1-dioxo-1,2,5-thiadiazolidin-
3-one
5-[3-Hydroxy-7-(5-hydroxy-pentyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one is
prepared analogously to Example 4, step B: "H NMR (MeOD) & 8.48 (s, 1H), 7.92 (d, J= 4



filtered, and concentrated in vacuo to afford

5-[ 3- benzyl oxy- 7- ( 5- hydr oxypentyl ) - napht hal en-
W@2007pe7b1al- di oxo- 1, 2, 5-t hi adi azol i di n- 3- one asPET/UAIDE046545

solid. C.

5-[ 3- Hydr oxy- 7- ( 5- hydr oxy-gent yl ) - napht hal en- 2- yI] 1,1

-di oxo-1, 2, 5-t hi adi azol i di n- 3-one

5-[ 3- Hydr oxy- 7- ( 5- hydr oxy- pent yl ) - napht hal en-2-yl]-1,1

hi adi_azol i di p-.3-= [ re
iz, it S Gt s Eh rabns Bhep T AR RB . 448 Gt
2.69 (m( 5H), 2.26) (m, 2H)21.6T (mJ414). ReldBtia® BeCEF 82 min (Method A); (M-H) =
PCT/ US2006/ 046545 -60 Hz, 1 H), 7.55 (dd, J = 4 Hz, 1
363. H), 7.50 (br s, 1 H, 7.23(m 1 H, 7.17 (m 1 H),
4.46 (s,” 2H), 2.69 (m 5H), 2.20 (m 2H), 1.67 (m
. xamﬂg) 3 Retention time = 0.82 min (Method A) (MH" _

2- Hvd@%f%-iﬁ%grwﬁr@ hetriong 2§ thigdiazelidigsZ:vl)-naplthajen-2-yloxy]-
ethox{PNeaRthethfiendardidd ) - napht hal en- 2yl oxy] - et hoxy} - N
met hy[ benzamide OH OSNO /I f OI\ \ NI/

HO O OH 0 NA 2, 6-D methoxy-N, N- & methyl benzam de
To a sol ution of dinethylanine (42)4?[ 84 mmol) in THE
at 0 Cis added 2 pen I\)'ﬁporlde(S 58
g, 27.8 mol) and RT and stirred for
18 h. The m xHo O~Et Odr, washed with
water, 1 N HCl solution and brine. The solvent is
removed and concéhtrfited to give the title conpound
and it is used in the next step. B.

A. 26% PIJEN&E;PNW irhbefl ﬂS%BEé/:hRFenzam de .The title

und I's prep are based on the sane procedure
Toa Sdlwem pbénmatmylmnaamzemg 84 mepp!) iE THE at 0 °C is added 2,6-

dlmett?ox é]’?z%gloc?ﬂfor@qu a8 27 B r\[hlhgfg {j TR X WS@@&WO%T %H& stirtdd @r 18 h.

re ar ana
The mD;turs lgpmu‘ngldw Ei@/na;msh%d wrtlexn@tafa‘r%bbcyrsbbtlmarw hrmehyThe solvent

T
s rem eSS AR P i comAgsng and Ristepa i p et tep

19.6 nmmol ) in McOH (80 nl) is added thionyl chloride
B. 2.8ihydroxyeN,Nndimethyibienzamidestirred at RT for 48 h.

.The titﬂ@orﬁﬁ’éu\ﬁ%% prepared based on the same procedure described in Example 3, step
E.

C.  2-Benzyloxy-6-hydroxy-N,N-dimethylbenzamide

The title compound is prepared analogously to Example 1, step B.

D. . 3,7-Dihydroxynaphthalene-2-carboxylic acid methyl ester

To a solution of 3,7-dihydroxynaphthalene-2-carboxylic acid (4.0 g, 19.6 mmol) in MeOH (80
mL) is added thionyl chloride (10 mL, 136 mmol) and it is stirred at RT for 48 h. The solvent
is removed and purified to give the title compound.

E. 7-tert-Butoxycarbonylmethoxy-3-hydroxynaphthalene-2-carboxylic acid
methyl ester

A mixture of 3,7-dihydroxynaphthalene-2-carboxylic acid methyl ester (3.32 g, 15.5 mmol),
bromoacetic acid tert-butyl ester (2.29 mL, 15.5 mmol) and potassium carbonate (4.28 g,
31.0 mmol) in DMF (20 mL) is stirred at 60 °C for 18 h. The reaction mixture is poured to



is renoved and purified to give the title conpound. E.

7-tert-But oxycarbonyl net hoxy- 3- hydr oxynapht hal ene- 2- ca
WO bwggéiets acid nethyl ester A mixture of PCT/US2006/046545

3, 7- di hydr oxynapht hal ene- 2- car boxyl i ¢ aci d net hyl

ester (3.32 g, 15.5 mmol),_g4bronoacetic acid

tert-butyl ester (2 29 nL, 15.5 nmol) and potassium

carbonate (4.28 g, 31.0 nmol) in DMF (20 nL) is

A S s Ko B RS o st to e e

title cdrifetdd. wash wi th water and brine. It is then dried
with I\/gSO4 and concentrated to give the title

EHEBRMpriT e hupry s PRy SRR IS A SRR s
methgpégt@.xyl ic acid nethyl ester The ti tI e corrpound s .
repar ed anal ogously to
The t'& BEPRIHNY X@perééﬁcﬁﬂWﬂM‘i/nEéﬂﬂP'ﬁél é’ﬁ@ BZ car boxyl i ¢
acid nethyl ester

G. & ﬁe@i&flvh&'ﬂ%@fﬁéﬁﬁﬁébﬂo@hi}ﬂ*ﬁaﬁnbméé}bbﬁﬂilhédﬂa|n@é’tﬁyl2e§té1r
ic acid met h}/myql est er 611 35

-tert%nomqgr%mymnqtsow3 rexygephthalgng2- ¢@rb9>a(."c QC'H The

' methy!"'éé@éﬂ(ﬂeaﬂ $ 3. Pﬁﬂﬁ(ﬂ}jmlf&‘iﬁc vl Q!S mLf iid étﬁfe@cbt ﬂ'ldfowafhh aﬂﬁe mixture is
wat er . it is air dried f

poureinig ypiRstersy m@eshearw'%ww AfRydcn Al CRY AT BT s plgoolved
in Etd)lcVSnéd"WltH My®, Ceineentrsled td give the title compound.
3- Benzyl oxy-7- ( 2- hydr oxyet hoxy) - napht hal ene- 2- car boxy!l
ic acid neth ester. The tit conpou

H. gT%gnajleg}gﬁy(%W@géyﬁ}pgx@?apggllggegeafargoxyl|c deid R‘nethﬁ ester
The t.@e ESAgr%Y p FGpE?ec(é’néR@%}élg@dExé’mglbm@ bi¢p@r banoyl pheno

Xy) - et hoxy] - napht hal ene- 2- car boxyli'c acid net hyl
ester A m_xt

. §Et?éﬁ!&ﬂxbss?ylzﬁ(‘iewm"é!s&%'f‘rﬁikwaFP&&W*\BH‘%’?@WFMBxy|

naphih‘&le@ﬁ'—ﬁcmyhc g&idahet ?3&eF‘Q 0.68 mml ), t
tri phenyl phoSphi ne (44 1.70 mmla) and DI AD (0.334
A mixigre ofi3- benzyiﬁxmﬁ(%wdtme@mwrnaprth%n@t -FATREXVAE aR meihyl ester

(239 n1|§ GTB@ mnTJlﬁEhp%ehﬂBﬁa@gwaé (ﬁz@ﬁ@f X0 anBlr) and DIAD (0. 334 mL, 1.70

di et hyl benzam d in THE ( Fgf
momli)dn ZHE4H0 Mmldfs stired aém fPhé5 ARt Uﬂ@ 21 §n@ﬂq>%6e'awdé?xy N-
dlmetﬁy%erflzgmhje (EB@ n§d3|1meﬁ1n‘loB i ?FIFV(Q%IQWQaM@i dr8p Wikarldthe mixture

dt
s singg SBETAOY b5y ThE SO SORTE TSR 10T RSt 5 RPHiasg ObRdRe fitle

comeBfﬁb) et hoxy] - 1,
, 2-di hydronapht haI en-2-yl }-carbamcacid tert-butyl

ester The title conpound is prepared anal ogousl 0
1. GrBeprdony-TdeuSpeprriony 2-BoeGaTRAMAIRNSSORY PRV,
2- dlhﬁldl%'ng?fﬁfh%mpfuyi}aéa‘%al%légcm(i@ﬂ -BhifyPé¥ter 6- benzyl OoXy-

met hyl bénzam d
The title compound is prepared analogously to Example 2, steps B-C.
K. 2-[2-(7-Amino-6-benzyloxy-7, 8-dihydronaphthalen-2-yloxy)-ethoxy]-6-benzyloxy-
N,N-dimethylbenzamide -

The title compound is prepared analogously to step G.

L. 2-Hydroxy-6-{2-[6-hydroxy-7-(1 ,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-
yloxy]-ethoxy}-N,N-dimethylbenzamide



The title conpound is prepared anal ogously to step G
L.
WQ20dgM6 Xy - 6- { 2- [ 6- hydr oxy-7-(1, 1, 4-tri oxo- 1, 2PGFUkI0861046545
azol i di n-2-yl)-napht hal en- 2-
yl oxy] - et hoxy}- N, N- di net hylgbenzam de WO 2007/ 067615
PCT/ US2006/ 046545 -62 The title conpound is prepared
anal ogously to 1, steps E-1, except using form c acid

The titlt(-:‘gc’om_rp(j:"gBnl;qs]’jl fs?pf;;ga%%g?lﬂaligg?_ﬁstlﬁ%g,ef&%m ?e?ce%?lﬁ%‘]g ?%ﬁmkg'a_é)lg to
replacd TPA/HCM in steiG: NMR 8, DMSOJ12)90 @, B3), 787, (dddH, J=40.1 Hz),

28, 71, 4. ' L 20" (s,
714 3, 388 130T, S5 3eb P i) I2260053 Bl dam. 4n
4.20 (s14H),2- 88/ @ 8M), 267 &; BB).ivmaH) = 500.
roxy-7-(1,1,4-trioxo-1,2,5-thiad iazol idi
- 2-yl ) - napht hal en-2-yl]- butoxy}-N, N-d inethyl
—&sf?éa'fxam mide O OHONOH JN~O O NH OA
2-Hy drox5e6  fa/feonptrbxpat(1 3 ; £eidxxo<y, 28 -tHistiazdl fih-2anE aapistaaithe-yi]-
title conpound is_ prepared anal ogously to Exanple 1,
butoxgr Mp-methhenzasaidey | oxy- 6-
hydr oxy- N, N- di net hyl benzani de pl 8 13, step O :
except using 4-brong ace benzyl
brom de. B.

- 2-Benzyl oxy-6-{(E)
5-thi adi azol i di n- N
naphthalen-2-yﬁf{but-37enyloxy}-N,N—dinethylbenzanide
To a microwave vi al-Mis,/Added : :

5- (3- benzyl oxy-7-b onﬁﬁﬁphthalen-2-y|)-1,1-dioxo-1,2,5
- thiadiazolidin- (36 ng, 0.082 nmmmol),
2- benzyl oxy- 6- but©93- enyl oxy-N, N-  di net hyl benzam de (53

. 0..163 I Pd . (5 0. 02 I d
A SBenriiot s RIS slnvIsh NN Firieihentanfie T00h: o).
The titTB‘t_fbnmﬁ)Xllt'\dl I‘s_epr'esarg'd Ignbmdn{)u&ly tbllaxmmg 0] :1t st'ei_T_ f (rﬂmﬂ)be_nayicb:jy-B-
tr] , ne (0. . is is stifr
nyarofyiu i hnefSlBiedTioP (B 15 Sap g edent hEng dipigrbdt Tene to
replacgibshayl Brontidd.i | t ered, acidified with 1 N HC sol ution
and extracted with Et OAc.

'B. 2-Benzyloxy-6-{(E)-4-[6-benzyloxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
haphthalen-2-y|]-but-3-enyloxy}-N,N-dimethylbenzamide

"To a microwave vial is added 5-(3-benzyloxy-7-bromonaphthalen-2-yl)-1 ,1-dioxo-1,2,5-
thiadiazolidin-3-one (36 mg, 0.082 mmol), 2—benzylbxy-6-but-3-enyloxy-N, N-
dimethylbenzamide (53 mg, 0.163 mmol), Pd(OAc), (5 mg, 0.021 mmol) and 2-(di-t-
butylphosphino)bipheny! (6 mg, 0.021 mmol). The mixture is diluted with acetonitrile (2 mL)
aﬁd triethylamine (0.023 mL, 0.163 mmol). This is stirred in a microwave for 30 min at 100
°C. The reaction mixture is filtered, acidified with 1N HCI solution and extracted with EtOAc.
The organic layer is concentrated and used directly in the next step.

C.  2-Hydroxy-6-{4-[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-
yl]-butoxy}-N,N-dimethylbenzamide
The title compound is prepared analogously to Example 4, step B: (M-H) = 512.



The
t he

organi c | ayer
next step. C

Is concentrated and used directly in

WQ20dgM6 Xy - 6- { 4- [ 6- hydr oxy-7-(1, 1, 4-tri oxo- 1, 2PGFUkI0861046545

azo

yl]
i's

512.

l'idi n-2-yi)-naphthal en- 2-
- but oxy}- N, N- di et hyl b_eggm d
anpl e 4,

prepared anal ogously to
WO 2007/ 067615 PCT/ US2006/ 046545

(MH"
-63- Exanple 15

e The title conpound
-step B:

The foll ow ng exanpl es are prepared using appropriate

Exampde 36t i ng materi al s and gener al

procedures descri bed

The folh @%@Aﬁes&ﬁf}?%?e@u%ﬂn? %&%Fl%&%@‘n&@%{eﬂ@@%n@%meral
procedbref leBigribedyy EXarhple (12-stgrir B3 et hoxy) - propyl - (MH™"
0. 85
naphthalen-2-yl}-1,1-dioxo-1.2.5-thiadia Olldln-?gnnp
Exampls8f9 A 15-2 Chemical Name | ~Retention
Ei g% Hydr oxy- 7-[ 2- ( 2- met hoxyphenyl ) - et hyl|] (n{IM H) fime (min)
napht haI en 2 yI }-1, 1-di oxo-1, 2, 5-t hi adi azol i di n-|{3-dethod

151_4- [ :;5|=6§d1‘36’%g)<¥77 B 2dwarRNsIhPX NSRRI en- 2- MY 4 085

ﬁ,'\;” IhapMth&idn-2110% @=dloxé- b2 Bthrdisasmin-dione 3- 0689 = (W5 A
- A _

158 { 7 5ig-Hysrosyri-Re@rpethoresnyi-eiwil- or opyi | Mty drb% -
(M H)naph’che\len 2 I};1 1-d|oxo—1 2,5-thiadiazolidin-3-one | = 411 A .
napht hal en- di 0x0-1_2 5.t hi adi-azelidi-n-3-—gne

153 41%- [@5—.I351roxy - (5- oxohexyl) -naphthalén-2-yl}-1,1- - 0.87
i- {2 J-didALOx Btiadidzdidir03@p¥Cl ohexyl ) - propy] F 376 M {H -

15rfaptSrEH8r3.2-Bimethylpyrarobt o)) ropvl-3-Rydiaraz pfM-6V n- 13- one
= 4] - - =413
s (3 AR il 25 adem D e T2

15¢3vt Hyy5-{3tHyigoxy-7- 13 (2-oxocyclohexyl)-propyl}- ~ My 36 |
but 'y ha Yo-1, sl dazRridind-dret PEadbazjoAi di n
g R ER eagto-t “ |

1555 { 3-GHadygigxy77{4chydronxdrietrabydrefurant2y - | (MaH)) - | H086
et hyl 1,1-dioxo-1,2,5-thiadiazolidin- | = 419 A
napht R BB o e 1 % S hi adi azbl i di n-| = 388
A 3-Bboee 15-8
5713 AT RGN Eraphtnarenad % 11 0.86

15(7\/# H) 51{31“%‘3&)/7({ngﬁg&%wgﬁﬂy)t hi adi azol <(3I| ?1-»3- pne =
395 ﬁetth\aphthalen -2-yi}-1,1 -dioxo-1,2 5-thiadiazolidin- | =388 |A
5-13- é—l&qlé oxy-7- ( 3- pent af | uor ophenyl propyl )- (M Hb -
1.49 :

15a@ p hit S+E8-Hydraxy 74 3-phanyiprory)-naphtsalemadi az o(Mdin- 31S8e
= 485, A .. 15- -395 | A
2-{3-1@-"»‘4&%? gz qlid o8 v0- 1. 2, 5-t hi Adi azol | din-

1504 H) 5-[3LHZ& oxy-7-(3-pentafluorophenylpropyl)- (M-H) | 1.49

naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-one | =485 | A

15-10 | 2-{3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin- | (M-H)" | 1.28

2-yl)-naphthalen-2-yl]-propyli}benzonitrile =420 | A

15-11 | 5-[3-Hydroxy-7-((R)-4-hydroxypentyl)-naphthalen-2- | (M-H)" | 0.88

yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one =363 |A

15-12 | 5-[3-Hydroxy-7-(4-hydroxypentyl)-naphthalen-2-yl}- (M-HY

1,1-dioxo-1,2,5-thiadiazolidin-3-one = 363




2-yl)-napht hal en-2-yl ] -propyl } benzonitrile = 420 A
15-11
W®G2(40306%60F oXy- 7- ((R) - 4- hydr oxypent yl ) - napht hal BCF/BS2006/046545
KI\/H—I) - 0.88 yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one
= 363 A 15-12 -84 -
5-[ 3- Hydr oxy- 7- (4- hydr oxypent yl ) - napht hal en- 2-yl ] -
MH 1, 1 -dioxo-1,2,5-thiadiazolidin-3-one = 363 WD

7615 PCT/US2006/-046545 64 Exahpd _Chem-cal
r

067

M5 - Retent |%'hem(°ﬁ‘§ 5'?"1‘% me. (i n) " MetMSd | 1Beteation
- Hydr oxy- 7- (4- hydr oxy- 3- net hyl butyl ) -| ( ,Iz—p

tha len-2-yl]-1,1-di oxo-1, 2,5-thi adi agol i di n- 3- one

3 A 15-14 - Method

ELV 1= AAVAREE Ty 1 VA8 ey = 3Ty O OXy Ta P e er
‘7‘1'4 15331 H);Trqﬁ&ldéwyzm RyEBRLS RSt BUA) (W eM0.05
-di E)(@Pmthzl%'l 2- hlil Adidioxs-1 aiﬁﬂth@di%elidiﬂ-ﬁemeﬁ\ 35635 | A
e S T L L T TARBE
391 /2 yI]Ltr; 11cBoxo 1,2,5-thiadiazolidin-3-one =405 A
15-21"];/}; S“PSUI-I)‘@&% p%{h%q’roﬁ)hgbw n"é?h%‘é!é?l"é’ w P h\h‘JH)'J' 11.14

, 2,{8k 1-Hload+1aZ54thlddlazdﬁdmfﬁaone 417 A 15-17|=391 | A
Rr e 7 3T hyar bk cPaiShesyoropyll: o LaH) | 1.96
nmphtﬁawne:hylmw-h s225-fhiatliamtitipt ems anoi p=advd FA405
AL L) Lo | P gy | W | 096
[y})-rregoiptitaienl-29H-2;2vdinethylpetitamoi- deic®, 5- t hFd0bazpAi di n
s (5 2N 2 DR e K9 98
1)e’thy1]I -REphthdign-2ap1t hdiors1 2, ytHiadieadlidinen=13881 e| A 358

e 16

% oxy-7-[3-(2-hydroxycycl ohexyl) - pfopyl ] -hapht h
-2f6yHydraxyl7-g1, 04aridx521 3-5-thiddrebordini2- di hev-+Hyne| Ho®H
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Example 16
5-{3-Hydroxy-7-{3-(2-hydroxycyclohexyl)-propyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-
thiadiazolidin-3-one

H_ OH

O
S\\
S

0 H
The title compound is prepared analogously to Example 45, step A, from 5-{3-hydroxy-7-[3-
(2-oxocyclohexyl)-propyll-naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-one (Example 15-
5). Retention time = 1.20 min (Method A); (M-H) = 417.

Example 17



O H The title conpound is prepared anal ogously to
Exanpl e 45, step A, from 5-{3-hydroxy-7-[3-
w@ 200061y | ohexyl ) - propyl ] - napht hal en- 2-yl } - 1, ReTUS2006/046545
, 2, 5-thi adi azol i di n- 3-one (Exanpl e 15 5): Retention
time = 1.20 mn (Method A g MH - = 417. Exanple 17
WO 2007/ 067615 PCT/ US2006/ 046545 - 65
5-[ 6- Hydroxy-7-(1, 1, 4- trioxo 1, 2,5-thiadiazolidin-2-yl

ht hal en- 2-y nmet hyl pent anoi ¢ aci d net-hyl
516 HUAR0- 10 b ot 4. Bthiackeee Mins B nagiain son-B.2
dimetRylpEnfandicOxdid néthyiledtef i 0x0- 1, 2, 5-thi adi azol i di n- 2-yl

) - napht hal en- 2-yl ]y , 2- di met hyI pentanoi c acid:

(Exanpl e LCE840, 63 ng, L3 in MOHat 0 Cis
added - DI EA (0.032 i, J After is stirred
for 2 m'n, trimet hyl si At azonethane (2M 0:07 i),
is added drop wise. Th i xture is stirred
for 15 min and cond@ntrated give”“the\ title conpound:

Retention tine = 1-285;7“{18/9'\/Eth0d A; (MH- = 419.

Exanpl e 18 ~<o
5-[ 3- Hydroxy-7-(5,5,5 r”f | uor o- 4- hydr oxy- 4- net hyl pent
yl ) - napht hal en-2-yI] 91, 1.'- di oxo- -

"Toa éol&roﬁ Jf%ttéﬂi¥a?&}/'7d i1 31&&8 1%-“95&1 Aﬂ@in'ib-gli) n?phthlal\epz -fi-2,2-

uor.o- 2- met pent - en- 2

dmetfy&negtqn@h'; aoid (Example kCEB40 ﬁ@ pirrlg) Fatd 'Z'I‘ftﬂl*)én MeQH g1 0 °Giszsided
DIEA {?ﬁéz)ml_ . Té"ﬁ’m@ip )Slﬁter)ls @ﬁrred7f§r Enﬁlﬁ’ trnﬁ%ﬁ?ﬂdﬁhﬂa%rﬂ@tﬂghéw 0.07

mL) ISa?dé%dmp Wlsf-' e'efhgurwm@n mﬁ@rgrlg stlnmbfor damin @nd aPnqeniretedgive the
title cONHOURE: R&ehllorpiitfe S11.58 Rfh ARithdBAP (M3t Uyabed

Example 18
5-[3-Hydroxy-7-(5,5,5-trifluoro-4-hydroxy-4-methylpentyl)-naphthalen-2-yl]-1,1-dioxo-

1,2,5-thiadiazolidin-3-one
OH
O ¢,

A. 111 -TrifIuor6-2-methylpent-4-en-2-o|

To a solution of 1,1,1-trifluoropropan-2-one (0.5 mL, 5.36 mmol) in THF (10 mL) at -78 °C is
added allylmagnisum bromide (10 mL, 10 mmol, 1.0 M in Et,O) drop wise and a cloudy
precipitate appears. The reaction mixture is warmed to RT and stirred for 18 h. Saturated
NH,4CI solution is added and 1N HCl is used to adjust pH = 2. The mixture is extracted with
Et,O, wash with brine, dried with Na,SO, and concentrated to give the title compound.

B. 5-[3-Hydroxy-7-(5,5,5-trifluoro-4-hydroxy-4-methylpentyl)-naphthalen-2-yl]-1,1-
dioxo-1,2,5-thiadiazolidin-3-one

The title compound is prepared analogously to Example 14, steps B-C: (M-H) = 431.



NHACI solution is added and 1 N HCl is used to adjust
pH = 2. The m xture is extracted with Et20, wash with
wheionee76t¥ i ed wi th Na2SO4 and concentrated to PECT/ESI00€046545

title conpound. B.

5-[3-Hydroxy-7-(5,5, 5-triflggro-4-hydroxy-4-net hyl pent

yl ) -napht hal en-2-yl]-1, 1-

di oxo-1, 2, 5-thi adi azol i di n-3-one The title conpound is

repared anal ogously to Exanple 14, steps B-C. (MH)"
Examble/t8) "\ 2007/ 067615 PCT/ US2006/ 046545 - 66- Exanpl e
Acetlclgclﬁ‘q L k7 - - 2. -2-y[1-2-

QAT IREKET (11 trioxo:1,2 &thiadliazolidin Z-y1) naphthalen 2 yil-

meth)o'bﬁbﬂﬁﬂ%il en-2-yl]-2- methyl butyl ester O0 HOJ f;

sOo A Acetic acid 2-nmethyl-byt-3-enyl ester To a

sol ution of but-3-en-2-ol .1 mL5 1.6 mmol) in

pyridine (1 nmL) is adgecka i anhydri de (0.28 L,

1.6 mol ) and the mx is heated gt 50 C for 18 h.

Pyrirdine is renmoved washing with Et20 and 1 N HC

sol ution, f0||0\/\§8 S . CuS™4, water and brine.

The organic layer-is dried with NaSO4 and concentr at ed

to give the title cﬁ d. B. Acetic acid

4-[6-hydroxy-7-(1,1 Ti®xo0- 1, 2, 5-t hi adi azol i di n-2-yl

) - napht hal en- 2-yl ] 472-Ret hyl butyl ester The title

compound i s prepared anal ogously to Exanple 14, steps
A. Bedlic &¥id 2anethyl-butB8-enyl ésté8 mn; (M H) - = 405. Exanple

To a sglfian pf ' 5739 £0.46 ek 118 TSP &2 BV kiR EGS Al

anhydtiaé €282my| 1.6Imrhot)iabr dthd miktire ig heasted azs0 ¢l fon-18 h)lﬁ’@néh‘n&&
remov(e)&| bl)7|(v)va|§|hi(n)g wl}%ﬁ'\étg(a) aﬁd 1?‘1’ I-1|CIlso-l|[th||ofn foHc?mr/eod l?yeg]att éu§84, wa?er and

brine. The organic layer is dried with NaSO, and concentrated to give the title compound.

B. Acetic acid 4-[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-
2-methyl butyl ester

The title compound is prepared analogously to Examplé 14, steps B-C: Retention time =
11.18 min; (M-H)" = 405.

Example 20
5-[3-Hydroxy-7-(5,5,5-trifluoro-4-hydroxypentyl)-naphthalen-2-yl}-1,1-dioxo-1,2,5-

thiadiazolidin-3-one
CF3
(T

A. 1,1,1-Trifluoro-pent-4-en-2-ol

To a suspension of indium powder (2.3 g, 20 mmol) in water is added allyl bromide (2.5 mL,
30 mmol) followed by trifluoroacetaldehyde ethyl hemiacetal (1.3 mL, 10 mmol). The
reaction mixture is stirred for 16 h and then extracted with t-butyl methyl ether (50 mL). The



To a suspension of indiumpowder (2.3 g, 20 mmol) in
water is added allyl bromde (2.5 nL, 30 mmol)

wo edooemsds by trifl uoroacet al dehyde et hyl hem aP€t/ak2006/046545
(1.3 m, 10 nmmol ). The reaction mxture is stirred
for 16 h and then extractegm th t-butyl methyl ether
-(50 nmL). The WD 2007/067615 PCT/ US2006/ 046545 -67
organic layer is washed with water, brine, dried with

ncentrated to giye th title conpound as
orgamgl?q:ygr 5rvyaég\§g waéer B”TEB dFﬁ% WﬂtBW2§Q( gndj cgneentiated to give the
tltlecdano@n&abxadfomé@@m.yl) napht hal en-2-yi]-1, 1-dioxo-1,2,5
- thiadiazolidin-3-one The title corrpound i's prepared
ousl Ex ste C, Retention tine
B SIELUHGS R o Ayoro-¢-Du dgorvBbay - napbiralpR 211 1-dhoxo-1,2.5-
th:adu&dl%ﬁ'&dﬁ@xy 7- (4- hydroxy-4- et hyl pentyl ) - napht haI en 2
yl]1-1, 1-di oxo-1, 2,5- thiadiazolidin-3-on
The tlt{e comqqugi |scprep¢(ed @nm@gﬁyqsly &Epgampl@ﬁéﬁp_stgpq Bﬁ) &quefglon time =
1.12 n{n@(lﬁ&hB&A 7(|\m[:91=)4¢md magnesi um brom de ethyl etherate
(6 ?3 is diluted in THE (20 m-) under N2.
At -25 C aIIyI rragnlsum brom de (10 nmi, 10 muol, 1M
' Example 21;4ged and then the white suspension is all owed to
‘5-[3- HV@ dﬁgm(iﬁymxﬁ-ﬂ%éfﬁyﬁﬁtﬁﬂyﬁ-ﬂﬁpllrﬁlarbn Doy, ‘HG‘OX%QJI Jglg.on
ded until the pH'is neutral hen 't he aq. IaYyer
th'ad'?@lg’@bﬁﬁleed and washed twice with ether (20 nL). The
combi ned organic layers are dr| echpi th NaSO4 and the
solvent is evaporated

0 0
pale yellow oil. B. 5[
roxy-4-net hyl pent yl) - paphA [1-1,1-d
i oxo-1, 2,5- thiadi azn 3-one The title conmpound is

prepared anal ogoug|gr " tersExanpl e 14, steps B-C
Retention tine = 1. Olh[n' nO(Method'A) (MH- = 377.

Exanpl e 22 \S::
N O
H

O

A. 2-Methylpent-4-en-2-ol

Acetone (0.52 mL, 7 mmol) and magnesium bromide ethyl etherate (6.5 g 25 mmol) is
diluted in THF (20 mL) under N,. At -25 °C allyl magnisum bromide (10 mL, 10 mmol, 1M) is
added and then the white suspension is allowed te warm up to RT and stirred for 18 h. 1N
HCI solution is added until the pH is neutral. Then the aq. layer is sepafated and washed
twice with ether (20 mL). The combined organic layers are dried with NaSO, and the solvent
is evaporated to give the title compound as a pale yellow ail.

B.  5-[3-Hydroxy-7-(4-hyd roxy-4-methylpentyl)-naphthalen-2-yi}-1,1-dioxo-1,2,5-
thiadiazolidin-3-one ,

The title compound is prepared analogously to Example 14, steps B-C: Retention time =
1.01 min (Method A) (M-H) = 377.

-Example 22
5-(7-Cyclopentyl-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one



5- (7-Cycl opentyl - 3- hydr oxynapht hal en-2-yl)-1, 1- di oxo-1
, 2, 5-thi adi azol i di n- 3-one WO 2007/ 067615
WO SB06/ 046545 -68- HON, S /O [/ \\ 0 PCODUSL006/046545
5- (3-BenzYl oxY-7-cYcl opent - 1- enYl - naphtha len-2!'Yl)-1
1-di oxo-1 2 5-thiadiazolidigg—- 3-one In a mcrowave
vial is added
5- (3- benzyl oxy- 7- br ononapht hal en-2-yl )-1, 1-di oxo-1, 2,5
- thiadiazolidin-3-one (0.100 g, 0.224 mol),
cycl opentene (0.04 ni, O0.453 pal | adi um acetate
(0.010 g, 0.0445 mmol), trj ne (0.063 nL, O0.448

nol ) and acetonitrile (2 ) . e vial is capped and
pl aced in the m crowave f 5 mn at 110C. The
reactlon‘mxturelsfl i

with acetonitrile. The rate is concentrated and
the residue is purifded yla Biotage Spl, eluting with
15-60% Et OH/ H20 to affor g 5 6 3-
benzyl oxy-7-cycl opent - Zen naphthalen 2-yl)-1,1-di ox
0-1, 2, 5-t hi adi azol i di n- ‘eo(o 0127 9): (MH)" =
433. B.
‘ 5-(7-Cycl opentyl - 3- hy8roxynapht hal en-2-yl)-1, 1- di oxo-1
A. 5-@-Beniylaxdy-2rgtlogent-Beapienaphthalentd-¢l)-d plrmmbtbdl 2,5-thiadiazolidin-
3-one PF €P2T ed anal ogously to Exanple 4, step B: Ret enti on
©time = 1.38 nin (Method A); (MH- = 345. Exanple 23
In a midrdwaveysdl et 53(3tb¢dzw>waaamm@+a@nth%mm yls-n 11- aiibsaace) 215-

thladlaécatsiﬂ-gl adk@%%? @%%%ﬁcﬁhgﬁgoentw (0. OA{ mL, 0. 453 mmol) palladium

acetaté (0 0103y ,00. OByl moB; fhigthiy Ry Mo éEne N0 348 mdl) éndiacses@mlue (2
5-thi adi azol i din-3-one is prepared follow ng

mL). d'd%m%@e e plasad imthe mirsomave sor Rdpigrti1dA°G ﬁ'@e reaction
mixturdlis3fteFBd oveMeke @ @n@washdd with acetonitrile. The filtrate is concentrated and

the residue is purified via Biotage Sp1, eluting with 15-60% EtOH/H,0 to afford 5-(3-
benzyloxy-7-cyclopent-1-enyl-naphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one (0.0127
g): (M-H) = 433.

B. 5-(7-Cyclopentyl-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
The title compound is prepared analogously to Example 4, step B: Retention time = 1.38 min
(Method A); (M-H) = 345,

Example 23
5-(7-Cyclohexyl-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one



H" = 359. Exanple 24
5-[ 3- Hydr oxy- 7- ( 3- et hyl sul f anyl phenyl ) - napht hal en- 2-y
wo pe01/0d76t§ oxo- 1, 2, 5- thi adi azol i di n-3-one HO Ne@/US2008046545
O H A 5-[3-Benzyl oxy-7-(3-net hyl su
| fanyl phenyl ) - napht hal en- 2ggl ] - 1, 1- di oxo-1, 2, 5-
t hi adi azol i di n-3-one The title conpound is prepared
anal ogously to Exanple 4, step A B.

Isulf nyI apht hal en- 2-
o-(7-Cpgbre Ui a4 2P A S ARASP G g1 prepared
foIIOW|ﬁg3ﬂ%0p16§de§e§J6lﬁWdaﬁ ExBabRIZ: Relertion Hirreph %5%m%M€ihoEA) (M-

. Retentiontinme =1.22 min (Mthod A; (MH- =
H) = 3@9an‘p| e 25
5-[ 3- Hydroxy- 7- ((E) - 4- hydr oxy- 4- net hyl pent - 1- enyl ) - nap
Exam brzalen 2 yI] 1 1-di oxo-1, 2,5- thiadiazolidin-3-one OH .
H WO 2007/ 067615 PCT/ US2006/ 046545
5-[3- vaxvﬂe(ﬁ-mﬂy'%'dfﬂwmhfwﬁ rﬁmﬁéﬁl%*a)ﬂhﬂdg@%w 3%
th:adufi&fl‘iﬁm 8.okfe Step B, using 5-(7-brono-3-
hydr oxynapht hal en-2-yl)-1, 1- dIOXO 1,2,5-thiadiazolidin
-3-one (Exanple 3, step E) t Iace
5- (3- benzyl oxy- 7- br ononapht hg
-t hi adi azol i di n-3-one: R&CRAt Ton 19 TTE 094 mn
(Method A); (MH- .= 378, |}
5-[6-Hydroxy-7-(1,1,4
) - napht hal en- 2-yI | { f bty

0x0-1, 2, 5- t hi adi azol i di n- 2 yl
ene-2- carbonitrile

A. 5-[3-Benzyloxy-7-(3-methylsulfanylphenyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-
thiadiazolidin-3-one

The title compound is prepared analogously to Example 4, step A.

B. 5-[3-Hydroxy-7-(3-methylsulfanylphenyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-
thiadiazolidin-3-one |

The title compound is prepared analogously to Example 3, step-E: Retention time = 1.22 min
(Method A); (M-H)™ = 399.

- Example 25
5-[3-Hyd roxy-7-((E)-4-hydroxy-4-methylpent-1 -enyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-
thiadiazolidin-3-one

S OH



=N S HOO Nomi/ S ON OHThe title compound is
prepared anal ogously to Exanple 4, step A using
WG2(0708m050- 3- hydr oxynapht hal en-2-yl ) -1, PCT/US2006/046545
1-di oxo-1, 2, 5-t hi adi azolidin 3-one (Exanple 3, step E)
to repl ace
5- (3-benzyl oxy-7- bronnnaphthalen 2-yl)-1,1-dioxo-1,2,5
-thi adl azol i din-3-one: Retention time = 1.08 mn
Met ho
The tiley Bt pisBarey analogoisy (REnele &4 sioediusing - dromoys-
hydroxXyhapraipdiémalydat, 2-0jdxb=1H2 6 2nihdiazdliainbRBheé (B ? nﬁbléfet §t¥p E) to replace
1

est er O 0 HO 0 0, OH 5-
5-<3-bm@m%ﬂ@ﬂweh“%§%@azv$ ks R harandistg el tone Reigion time
= 0.94 i (MetholdiAAdiMaEy1 = 875)- 3- one WO 2007/ 067615

‘ PCT/ US2006/ 046545 -71 5-[7-(3- Ami nomet hyl

Exam henyl ) - 3- benzyl oxynapht hal en-2-yl]-1, 1-di oxo-1, 2,

——é—%l adi azolidin-3-one is prepared according to the

5-[6- Hgmyavl-mpf,mmdm-q ZQsl-tﬂlbdiaﬂolidanXﬂFﬁlaghﬂwalé{ le]éihuophene-z-
a]rtl ng wwth (3-am nonet hyl phenyl )boronic acid and

carb0|5|tr 8- benzyl oxy- 7- br ononapht hal en-2-yl)-1, 1- di oxo-

125th|ad|azolld|n30ne MhH) - = 472. B.

{3-[6-Benzyloxy-7-(1, 1, 4 tri gxoyl.=\p-t hi adi azol i din-2

-yl') - napht hal en-2-yl ] - 291 Fs'carbani ¢ aci d net hyl

ester To a stirring soI on of

5-[7-(3-am nonet hyl ph - 3- benzy-l oxynapht hal en- 2-yl ]

-1, 1-di oxo- -1, 2, 5-t hiadidzol i di n-3-one (0.046 g, 0.097

mml) and trlethyIHPn ne (@ 014 rrL 0.098 mmol) in THE

(3 m) at 0Cis addedﬁgﬁyl chl orof ormate (0.008 mi,

0.104 mml). The reactiion 9 s stirred for 30 nmin and
t hen quenched with ey erH and extracted with CH2Cl 2 (3
X 25m).

The title compound is prepared analogously to Example 4, step A, using 5-(7-bromo-3-
hydroxynaphthalen-2-yl)-1,1-dioxo-1 ,2,5-thiadiazolidin-3-one (Example 3, step E) to replace
5-(3-benzyloxy-7-bromonaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one: Retention time
= 1.08 min (Method A); (M-H) = 384.

Example 27
{3-[6-Hyd roxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-benzyi}-

carbamic acid methyl ester

N\S//O
N
; N O
o H
A. 5-[7-(3-Aminomethylphenyl)-3-benzyloxynaphthalen-2-yl]-1,1-dioxo-1,2,5-
thiadiazolidin-3-one



The organic |layers are conbined and concentrated. The

residue is purified via Biotage Spl eluting with
WG200066H3CN H20.t 0 af ford PCT/US2006/046545

{3-[6-benzyl oxy-7-(1,1, 4-trioxo-1,2,5-thiadi azol i din-

2-yl)- naphthalen 2-yl]-benzpml.} - carban1c aci d net hyl

ester: (MH" = 530. C

{3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5- thladlazolldln 2-y

5-[7- (Beélp %etthy?phenylg3 be]nz;Hoxynapl}chal Zb)?]n% % d?cg:xo(-j1 r2“%-’:h?£1dlazohdm 3-one
is prepaded ﬁcobbdﬁﬁg%ythg ubherd) &o&éd@é eutlingd forEindtlé 220k ¢Jr BaAng with

-amipb GO P B BRri e oof S et S -HomerapripeaB s 1o

1,2,5-thidtlazoIREh- B-IamEX(MTH &4172 step B: Retention tine = 0.98
mn (Method A); " 440. Exanple 28

e el é'y1 't§19f°ﬂe?n%'“2!a Gaelidinr-yimaphiiiesss oo

benzygxﬁrbbﬁl&dldHéhﬂ%&&Und i's prepared anal ogously to
ste%) A, begining with pent-4- ynenitrile-
To a stirigg solutlon of 5-[7-(3- ammomethylp enyl)-3-benzyloxynaphthalen-2-yl]-1,1-dioxo-

12, 5-tﬁ.a6.%zaronm%ﬁe hy da@yyo. @thﬁélﬁéhc?m)é h)yrahﬂe .0%Pmi; 088 nmol)

hi adi azol i di n-3-one ( ép E): Retention

~ in THR (3ral)-at§°Q s aﬁd{qed(m@thw(y@lqa\;?())rmm@ 00& nd56.104@mol). The reactlon
is shrr@@%?@@@r?ﬁ éﬁd Rl &&%%9@&4 WORARr and %xtr%@dﬁg/ltﬁ gggczilélﬁ x25 25mL).

dr oxy- 4-tri1oxo-1
The OrgaSP'PjaYﬁﬁpﬁ?Wamﬁleﬁ-%ﬂﬁ]mﬂﬁ@”ﬂmqae'l’he— residap s nurﬁv@ddlae&hhgage Sp1 .

eluting®%itres- 66% (Hq)d}lﬂch tcf\laf\fér@ 358- b\eﬂ—ﬂéﬁo g'ﬁ 1?1,2 HBRUNY 5liRiadiazolidin-
epare ana 0 OUS to
2-yl)- ngphfgelﬁm%@rhenz bﬁ@fbam:aw rr@thyj/est@ser) TRet) - = 417.

Exanpl e 30
C. (@qeﬁqﬁoﬁof% 9|I(¢>1Y4-t7rt&x%~112%&5&&&%1.%11@25/1)tmmh%ﬂ'2 9\] Benzyl}-
) naphthal en- 2-yl | et hyl pent -

carbamlc acid methyl ester

{3-[6-Hydroxy-7-(1,1,4-trioxo-1 ,2,5-thiadiazolidin-2—yl)-naphthalen-2-y|]-benzy|}-carbamic acid
mefhyl ester is prepared according to the general procedure outlined in Example 4, steb B: -
Retention time = 0.98 min (Method A); (M-H) = 440.

Example 28
(E)-5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl}-pent-4-
enenitrile

N
=

The title compound-is prepared analogously to Example 8, step A, begining with pent-4-
ynenitrile and 5-(7-bromo-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
(Example 3, step E): Retention time = 0.91 min (Method A); (M-H) = 356.



4-enoic acid OOH HON- 0O OHThe title compound is
prepared anal ogously to 11 from
w@ H)o7867665 hydr oxy-7-(1, 1, 4-tri oxo- PCT/US2006/046545

1, 25-t hi adi azol i di n- 2-yl ) - napht hal en- 2-yl ] - 2- et hyl pen

t-4-enoic acid ethyl esterzpExanple 29): (MH" =

389. Exanple 31

(E)-5-[6-Hydroxy-7-(1,1,4-trioxo-1, 2,5-thiadiazolidin-

-yl ) - napht hal en-2-yl ] -pent-4-enoic acid WO

Exam / 067615 PCT/ US2006/ 046545 -73 OOH HON ~i~ O
E)-5- b-@l dNo i 4'\1 ,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-2methylpent-
() [ y ﬁg{ ( rox -7-(1,1, 4 tri oxo- 1y£ 5pth| adi az% i di n_yp
4-eno:g_a)¢pqe bPﬁEtﬁél en-2-yl]-pent-4- enoic acid ethyl ester

The title conpound is pr epar ed an@I ogousl y to Exanpl e

(E)-5-[6- Hydroxy 7-(
2-yl)-napht hal en- 2-y
conpound i s preparg
Retention tinme =
Exanpl e 32 HO™
5-[6-I—Iydroxy-7-(1'£47@r|oxo 1, 2,5-thiadiazolidin-2-y

xhal ogously to Exanple 11:
mn (Method A; (MH- = 375.

| ) - napht hal en- 2-yl pé‘nbanm cacid i sopropyl ester O

0 H

The title compound is prepared analogously to Example'25 using 2-methylpent-4-enoic acid
ethyl ester: (M-H) = 417.

Example 30
(E)-5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)naphthalen-2-yl]-2-methylpent-

- 4-enoic acid

The title compound is prepared analogously to 11 from (E)-5-[6-hydroxy-7-(1,1,4-trioxo-
1,2,5-thiadiazoIidin-2-y|)-naphthalen-2-yl]-2-méthylpent—4—enoic acid ethyl ester (Example
29): (M-H) = 389.

Example 31
(E)-5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl}-pent-4-enoic
acid



~0 HOSO / " NO OHA
5-[6-Hydroxy-7-(1,1,4-trioxo-1, 2, 5-thiadi azol i di n-2-yl

WO 2008pbt6na| en- 2-yl ] - pentanoi ¢ aci d et hyl est ePCT/US2006/046545
5-[6- Hydroxy-7-(1,1,4-trioxo-1, 2,5-thiadiazolidin-2-yl
) - napht hal en- 2-yl | - pent anqi-g _.aci d ethyl ester is
prepared anal ogously to 8, steps A-B starting with
pent - 4-enoic acid ethyl ester. WO 2007/067615
PCT/ US2006/ 046545 -74 B.
5-[ 6- Hydroxy-7-(1, 1, 4- trloxo 1,2,5 thladlazolldln 2-yl

) - napht hal en- 2-yl ] - pentang h§QPropyl ester To
a stirring solution of

5-[ 6- hydroxy-7-(1, 1, i oxo- 1, 2, 5-thiadiazolidin-2-yl
) -napht hal en-2- yl ] -lgent anoic acid ethyl ester (0.003
g, 0.007 mmol) irHePrpH (1 nm-) is added t-BuOK (1M in
THE, 0.044 nlL). The nixts%e is stirred for 18 h at
room tenperature. The r@agtion is quenched with 1 N

Ha (1.5 nl-) ande cted wwth EtOAc (3 x 10 nL).
The organic |layers©Care dried and concentrated. The

A (RS BORATEI0 s8R GOLI BlpHGHE 25 ppenca

' ~enoicgcip@thylcﬁs¢gly_7 (1,1,4-trioxo-1,2,5-

The tltl%agz'gg&'gg)ﬁ/? *sé@%egarrad éh% ﬁ@.&g{] ?élx%pnp%e %!3 %yﬂﬁlﬂ%ﬁt %—ﬁ@? ﬁ %élg ethyl.

ester. A); (MH)- = 419. Exanple 33
5-[6-Hydroxy-7-(1,1,4-trioxo-1, 2,5-thiadiazolidin-2-yl

B. (KL 3@%%%@‘lAﬁ(ﬁ.X8@%§%hﬁ%ﬁz%ﬁ?krf?3?) r!%'gun)é'l‘ 2:yll-pent-4-

enoic a¢idpar ed anal ogously to Exanpl e 32, step B, starting

The tltl]:a gmp%ulu? is prepared analogously to Example 11: Retention time = 1.35 min
(Method A); (M-H)" = 375.

Example 32
- 5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic acid
isopropy! ester

PN
HO I '

N\S//O
/ \\o

;-N

o H

A. 5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl}-pentanoic

acid ethyl ester

5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl}-naphthalen-2-yl}-pentanoic acid ethyl

ester is prepared analogously to 8, steps A-B starting with pent-4-enoic acid ethyl ester.



hydroxy-7-(1, 1, 4-trioxo-1, 2,5-thi adi azol i di n-2-yl)-nap
ht hal en- 2-yl ] -2-net hyl pentanoic acid ethyl ester
W@ Eoanwiees 9- 4) and the reaction is performed i PCHUB20061046545
MeOH instead of i-PrOH  Retention tinme = 1.17 mn
(Method A); (MH" = 405. Bganple 34
5-[6-Hydroxy-7-(1,1,4-trioxo-1, 2,5-thiadi.azol i di n-2-yl
) - napht hal en- 2-yl ]-2- net hyl pentanoi c aci d V\D
2007 CI/ US2006/ 046545 -75 O OH
. (PO Lahser e agieepiiiect Wraephinwlary 2yl pentanoic
acid i BpYieestdr, starting from 5-[6-hydroxy-7- .
1,4-trioxo-1,2 5-thiadiazolidin-2-yl)-naphthal en-2-

Toa s§mﬂpg solytiemgl Srihbyckere7-4bi d-tdexy 1, 2e55‘thdﬁdlazp®d&ﬂpﬂ)enamhtt)a*en—2-
ylJ- per?ﬁ{oﬁf‘édl&gthw &Ber{0008Y, 81007 MRER RAPMDH (¢ MiLhs adtedBuoK (1M in
THF, %014701%)4 Bﬂ%ﬂmﬁﬁyﬂrnﬁda‘oaﬂ%tahmq%Weéﬁyre) - Bherrpaetionys
quencﬁé&"‘hﬂ?h ﬁ"Hd Y. '5]mll) é'nddé>@r§9tea MﬁthﬁftOh@'(é‘QH@%ﬂll_)' Gt org A€ layers
are df'gd Pp‘é'j PWHEaWét Hlﬁep’eﬁﬁumtsmWw @&Lwhrﬁashgrl c@lym@ of rewerse phase
silica gfet élﬁfﬁd‘@ltﬁﬁb%t%é;‘d?Hgﬁzozto%ﬁﬁf 8 ﬂwrsxﬁ?'( ,1{2% %2% er
\thladlaﬁﬁlﬁ#lr} g—yﬁ -nephihalant2- (/Ii—pg,ntar){@c aeiyl |squopy§1§@tgr ﬁﬁtﬁnﬁlm‘l foedet.17 min

(Methdde)lzll\/QH 8449 nmol). The mixture is stirred for 3
days at roomterrperature The m xture is quenched with

Example 33 A
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-2-

methylpentanoic acid methyl ester

HO I

N_

0

P20
S—N
H

o
The title compound is prepared analogously to Example 32, step B, starting from 5-[6-
hydroxy-7-(1,1,4-trioxo-1 ;2,5-thiadiazolidin-2-y|)-naphthalen-2-yl]-2-methylpentanoic acid
ethyl ester (Example 9-4) and the reaction is performed in solvent MeOH instead of i-PrOH:
Retention time = 1.17 min (Method A); (M-H)" = 405.

Example 34
5-[6-Hydroxy-7-(1,1 ,4,-trioxo-1‘,2,5°-thiadiazolidin-2-yl)-naphthalen-Z-yI]-Z-

methylpentanoic acid



NaHCC3 and extracted with DCM (3 x 50nL). The organic
| ayers are washed with water (2 x 50 m-) and brine.
wab@7oemsid ned organic |ayers are dried wth MBOAUS206/046545
concentrated to afford 2-hydroxy-2-nethyl pent-4-enoic
acid nmethyl ester: (MH) + =5145. B.
2, 3-Di et hyl hex-5-ene-2,3-diol To a stirring solution
of 2-hydroxy-2-met hyl pent -4-enoic acid nmethyl ester
(1.12 g, 7.77 mmol) in THE (8 m-b at 0C is added
MeMgBr (10 nL, 30 mmol) drop W se. fiThe m xture is
stirred for 3 h at room \ gpd then quenched
with sat. NH4Cl. It @ cted WO 2007/ 067615
PCT/ US2006/ 046545 wth Et20 (3 x 50nmL). The
organi c | ayers are d with water and brine, dried
and concentr at edH@o A
2, 3-di met hyl hex- 5- eneNZ\ Fdiol. C
'5-[7- (4, 5- Di hydroxy- , 58&onet hyl hex- 1- enyl ) - 3- hydr oxyn
apht hal en-2-yl]-1, 1- xo-1, 2, 5-t hi-adi azol i di n- 3- one
5-[7-(4, 5-Di hyd ron , b- di methyl hex- 1- enyl ) - 3- hyd

The tit %ZOHJSE %dlé'n]aroir&o&slfeoo%fae g ﬁg , sffa g from G16-nydroxy-7-

(1,1 ,4-|Hxa<mjll 5gadiaaglign- 2-yl)4139hthma{2py1b2-3&thylpentanmc acid ethyl ester

(Examg e[gﬁéﬂ?e% @&H{H%%M séﬁﬂ@%%ﬁ )h@ﬂ%z 1|hgd|r Oﬁygagﬂteh

~OH / OH / HONHS O NOH /~Thet|tle conpound -
wepared anal ogously to Exanple 8 starting from

5-[7- (%5 S)AWJI%E‘}\% tﬂﬁﬁet%lh@%&éﬂyﬁ §h§§Tx§§S%FPe X -yﬂel f-dioxo-1,2,5-

thiadigzdlidir{-8;oheDi net hyl pentyl ) - 3- hydr oxynapht hal en- 2-yl ] - 1,
1-di oxo-1, 2, 5-t hi adi azol i di n-3- one HO

A. 2-Hydroxy-2-methylpent-4-enoic acid methyl ester

To a stirring solution of 2-oxopropionic acid methyl ester (1.0 g, 0.903 mmol), allyl bromide
(1.8 mL, 21.32 mmol) in MeOH/HCI (1:4, 10 mL), is added indium powder (1.12 g, 9.76
mmol). The mixture is stirred for 3 days at room temperature. The mixture is quenched with
NaHCO; and extracted with DCM (3 x 50mL). The organic layers are washed with water (2 x
50 mL) and brine. The combined organic layers are dried with MgSO, and concentrated to
afford 2-hydroxy—2-methy|pent;4—enoic acid methyl ester: (M+H)" = 145, |

B. 2,3-Dimethylhex-5-ene-2,3-diol
To a stirring solution of 2-hydroxy-2-methylpent-4-enoic acid methyl ester (1.12 g, 7.77
mmol) in THF (8 mL) at 0°C is added MeMgBr (10 mL, 30 mmol) drop wise. The mixture is

stirred for 3 h at room temperature and then quenched with sat. NH,CI. It is then extracted



NHS O N O H The title conmpound is prepared
anal ogously to Exanple 28: Retention tinme = 1.37 mn
w@ dMevhed1®) ; (MH) - = 375. WD 2007/ 067615 PCT/US2006/046545
PCT/ US2006/ 046545 -77- Exanple 38 Benzoic acid
6- (3-cyano- 3- et hyl propyl )-&(1, 1, 4-trioxo-1, 2, 5-t hi ad
i azolidin-2-yl)- naphthalen-2-yl ester N 0 0 eo, N
ScO N O H To a solution of
1l,4-trioxo- t hi adi azol i di n- Xd

. 4-1 6-hydroxy-7-(1,1,
with E%Ok%%%? ryﬁh%°§a féay%@@ws%n%wm Water ang mrer'%d a
conceftraied &Pafftyd 23-AMetiyMek-5-8ndWB-di@. 6 m) is added

potaSS| umt- butoxide (0.097 nL, 0.097 mmol) followed

n | ori T eaction s stirred at

C. ?kff 4 ﬁﬁ"f‘@:{ew 8%69@%@»ﬁ\eérka"w)rﬂ@vmwehthﬂ'%a-awa 1,1-
d|°x°JF1{§2t 5m|?adgu?|.a.hmohy HPLC to give the titl e corrpound

etention tine =

S7-(4g RiyAexgd. %W@eﬂa/l'heefva ﬁ@ylbéﬁpjdr@ﬁwpzaﬂ@ qﬂr?eyﬂhﬁ édd'OXO 1,2,5-

th.ad.aaalmudgwﬁéhé/prtepax%a%ﬁalo%oﬁﬁy WSERSmAe 8 (LH X1
(1,1,4-trioxo-1,2,5 i adi azol i di n-2-yl ) - naphthalen 2-

| 1.-.2- met hyl butyronitrile (Exanple 9-3) and
Exﬂéﬁéﬁopri ate reagents. Exanple Chemical Name M5 -
5-[7- &mgdeﬂ“@sﬂmmetﬁ IAEx d ?M% Rethien3®yfi-1,1-dioxo-1,2,5-
T met hyl propi oynl c ﬁa’g?gl)y i bano-e (yi‘] joxo-1,2,5

thiadiagoligin-gromey| ) - 3- (1, 1, 4- trloxo 1, 2, 5-t hi adi azolldln 2-
442 yl)-napht hal en-2-yl ester

OH
’ OH
HO

N //O
S\
/N
;—N- o
o H

The title compound is prepared analogously to Example 8 starting from 2,3-dimethyl-hex-5-
“ene-2,3-diol: Retention time = 0.94 min (Method A); (M-H) = 421.

Example 37
5-[7-(4,4-Dimethylpentyl)-3-hydroxynaphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-
one

The title compound is prepared analogously to Example 28: Retention time = 1.37 min
(Method A); (M-H) = 375.



39-2 Propionic acid 6-(3-cyano- 3-net hyl
propyl)-3-(1,1,4- (MH)-

WaQ 200R67615 2, 5- t hi adi azol i di n-2-yl ) - napht hal en-ReTUS2006/046545
ester 414 39-3 2-Ethyl butyric acid
6- ( 3- cyano- 3- net hyl propyl )73 (MH" = 1.28
(1,1,4-trioxo-1,2,5-thiadi azoli di n-2-yl)-napht hal en- 2-
456 A yl ester WO 2007/067615 PCT/ US2006/ 046545 -78

Ex | e Chem cal Nanme M5 - Retention (mz) time (mn)
_LﬁExam lepBt hod 39-4 Hexanoic acid
Benzoft 4cid BY@0&yanolR a¢hy R;M 3-pt Hl-tihoﬂo 1?1%-lfﬂ|"adla23h3|%-2-yl)- .

trioxo-1, 5th|ad|azoI| 2 -naptha en-2-yl
naphthaleg-2-Yimstex  39-5 2. Acet oxy ben20| c acid
6- (3-cyano- 3-net hyl propyl )- (MH =4.11
3-(1,1,4-trioxo-1,2,5-thiadi azol i di f{ 2-yl ) - napht hal en-
520 A 2-yl ester 39-6 Pentanoic aci(
6- ( 3- cyano- 3- net hyl propyl ) - 3
trioxo-1,2,5-thiadiazolidin}
ester 442 A 39-7 Acetdic g

| MH" = 0.38
I) napht hal en- 2-yl

(1,1,4- (MH" =
trioxo-1,2,5-thig | ) - napht hal en- 2-yl
ester 400 39-8 3-N\et acid

6- (3- cyano- 3- net hyl propyl )\- 34 PMH " = 1.29
(1,1,4-trioxo-1,2,5-thia az%lldanyI) napht hal en- 2-
476 A yl ester 39-9 2- Met hyl benzoic acid

To a s@uti@r o:fyza[&ahﬁirafmmyll naaiydo) 1,3;5-thddEHzelidn- Q—y7)4naphthalen-2—yl] 2-

methylﬁ%rd}a‘%n gé(lﬁ@% 9%%;52?@&?@9? @%@ﬂl@ﬁ?l@F g(i% 8’%’ IS ac?c?ed potassmm t- |
butoxidk- (@3}97ymhd3 GoTmeintuy)l ooy By tBenzbWtdH)oride. The reaction is stirred at RT
until thé {%ac:t@pt [ é(?rﬁﬁ) etggzir%e &Pﬁgh%ﬁ% reeclg?@%r?ﬁég By F@J?_?:' 4% the title
compobind: Retgativortine £NE2I) m|n=(Mht}iiﬁl A); (M+H)" = 462.

met hyl propyl )-3-(1, 1, 4-trioxo-1, 2, 5-thi adi azol i di n- 2-

Examéé%gA yl) - napht hal en- 2 yl ester 39-12

rt-Butyl benzoic acid 6-(3-cyano- 3-net hyl propyl) -
The fol{dwihg Compduntls are prepared analogously to Example 38 using 4-[6-hydroxy-7-

(1,1,4-%11)%&-:&,]26 tﬁlgélgzxo?dm 22 yl? naghtﬁgleﬁ éoy}l]l th%llk}(lt))ronlfa P?e {I?%meprﬂe 9-3)

and appropriate reagents.

Example Chemical Name MS - Retention
(m/z) ‘ time (min)
- Method

39-1 2,2-Dimethylpropionic acid 6-(3-cyano-3- (M-H) =
methylpropyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- | 442
yh-naphthalen-2-yl ester
39-2 Propionic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4- | (M-H) =
trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl ester | 414 -
39-3 | 2-Ethylbutyric acid 6-(3-cyano-3-methylpropyl)-3- (M-H) = | 1.28
(1,1 ,4-frioxo-1 ,2,5-thiadiazolidin-2-yl)-naphthalen-2- | 456 A

yl ester




2-yl ester Exanple 40 2, 2-Di nethyl propionic acid

6- (3-cyanophenyl )-3-(1,1,4-trioxo-1,2,5-thiadiazolidin
WO 200yl0§761hapht hal en- 2-yl ester WO 2007/ 067615 PCT/US2006/046545

PCT/ US2006/ 046545 -79 N O OsO NHS. NO O H The

title conpound is preparedmnal ogously to Exanple 38

from3-[6-hydroxy-7-(1,1,4-tri oxo-

1,2, 5-thi adi azol i di n-2-yl)-napht hal en-2-yl ] - benzoni tri

e ( Example—5 1’2\ usH nn pi-valie anbhvdride to-r
=X T 1P A

Exanjple, 3 oyl chloride ‘GhamipalNamg>  Exanple 41 TMS | - Retention
folllow ng conpounds are prepared anal 0ogously$)0 | time (min)
Exanpl e 38 from appropriate starting rraterl al s
Exanpl e Cheni cal Name M5 - Retention (n12) ti me| (nMathod

-4 VI —
354 (4‘%? nofe 35it SR G- 3°\'§1ét§yl(: oy 71 | AVER =128

t-ri gkepxe; R2, §-thhd@ablﬁi2fb21ﬁ}1rﬁplzth§lle)1 Qﬁﬂ[ﬁﬂaﬁcﬂ‘@ﬁ 2 y] A509

Col
o R R A e S pe o | 7
t hi @@zl ritixe-122 ﬁ’rtblladllamildmw-ell)rnaplythalee{ 8r52051 4{1A3
Benz i-ﬁ e@f%ird 6- ((E) - 4- hydr oxy- 4- met hyl pent - 1-eny| ) -
(MH™ ="1.19 '

393 ( 1 Pentanoic anic613-2ydnct Srivethyiropyles-t, 2 4y || \MAApP Rt haBen-

o mie: G2 hipdhz e AR SRk p g poster | a3, | A

3othi adicatioacid BA3Zyahd-3magthyip@beh-321yll4-est e(M3P5=Bxanpl e
42 trioxo-1 ,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl ester | 400

39-8 | 3-Methylbenzoic acid 6-(3-cyano-3-methylpropyl)-3- | (M-H) = | 1.29

(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2- | 476 A
yl ester '
39-9 | 2-Methylbenzoic acid 6-(3-cyano-3-methylpropyl)-3- | (M-H) = | 0.74
(1,1,4-trioxo-1 ,2,5-thiadiazolidin-2-yl)-naphthalen-2- | 476 A
yl ester

39-10 | 4-Butylbenzoic acid 6-(3-cyano-3-methylpropyl)-3- (M-H) =
(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2- | 518

yl ester
39-11 | Cyclohexanecarboxylic acid 6-(3-cyano-3- (M-H) = | 1.30
methylpropyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- | 468 A

yl)-naphthalen-2-yl ester

- 39-12 | 4-tert-Butylbenzoic acid 6-(3-cyano-3-methylpropyl)- | (M-H) = | 1.45
3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen- | 518 A
2-yl ester

Example 40
2,2-Dimethylpropionic acid 6-(3-cyanophenyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
naphthalen-2-yl ester




Benzoi c acid

6- ( 5- hydroxy- 4, 4-di net hyl pentyl )-3-(1,1,4-trioxo-1,2,5
WO ehradicez ol i di n-2-yl ) - napht hal en- 2-yl. est er REI/US2006/046545

2007/ 067615 PCT/ US2006/ 046545 -80 OH OON ,0 O N

O H A Benzoic acid -79 -

6- brono-3-(1,1,4-trioxo-1, 2 5-thi adi azol i di n-2-yl)-nap

ht hal en-2-yl ester To a sol ution of -

5- (7- brono- 3- hydr oxynapht hal en-2-yl ) -1, 1-di oxo-1, 2, 5-t

hia diazolidin-3-one (3) (0.998790y 2.8 mol) in MeOH

is added KHCO3 (5.6 nL, 0.5M. his salt in DW

(25 nm) at 0 Cis added pg g1 Ut - oxi de (2.94 niL,

1M . The reaction mnmxturg iglstirred tor 1 mn before
3.08 nmmol) is added and
1 min. Sat. NaHCO3

benzoyl chloride (O. 57

the mxture is [
solution is added’jand qt |s acidified with 1 N HC
solution. The m xture is Pact ed wth Et CAc, washed
with brine and dried vvltﬁH The organic Iayer
is concentrated to give t|t| e conpound. B.

2, 2-Di met hyl pent - 4-en-190l To a solution of LAH (17.6

. The tlt[@-ooniép%uﬁd Eﬁ%ﬁar&d%al 0 é’&Eto(lgxdé?%pié g%?rnﬁ'pg-fé}h%dr%? {(1,14-trioxo-

ent efiol ¢c” acl
1,2,5-thiadjazqfisén- %yﬁtnapéthaﬁnaﬂt-vﬂrmrczqnénIwéExammie &1 fﬁn‘éﬁln$[’ll\/a|tced

anhdencﬁHto%eBlac% {0§ 1o (m]__m}ur gg2S then cooled to 0 C

guenc I Cce. m XxXture is extracted with
et her. The et her | ayer is dried wth NaSO4 and

Examplefdentrated to afford the title conpound as a yel | ow
£
The foﬁbx&lng Qorg?@usl(r}?o% b dépgrechanal %ous\y to EX?TprSAS from OapgrOfnatesstartmg

materialghi adl azolidin- 2-yl)- napht haI en-2-yl ester The title
conpound i s prepared anal ogously to Exanple 8, step A

f benzoit aci dAG=: -
Exapple |73 (1,1, 4-tr F@?’&'T'f’,?? hi adi azol i di h- 291 ) - haffention

n-
hal en-2-yl ester and 2, 2-di net hyl pent-4- en {mIz)I time (min)
Retention time = 1.30 nin (Method A); (MH" = 49p. thod
Exanpl e 43 5-[3-Hyd roxy-7-(5-hyd roxy-4, 4-d i met'hylf

41pent y Bpraviqpidith 8+(dretitoxytirbdnylbulylp3¢,1,42, 5- | (M-H) = | 1.27
trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl 509 A
ester A

41-2 Benzoic acid 6-(3-methylbutyl)-3-(1,1,4-trioxo-1,2,5- | (M-H) =
thiadiazolidin-2-yl)-naphthalen-2-yl ester 451

41-3 Benzoic acid 6-((E)-4-hydroxy-4-methylpent-1-enyl)- | (M-H) = | 1.19
3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen- | 479

2-yl ester
41-4 Benzoic acid 6-methyl-3-(1,1,4-trioxo-1,2,5- (M-H)y = {117
thiadiazolidin-2-yl)-naphthalen-2-yl ester 395
Example 42

Benzoic acid 6-(5-hydroxy-4,4-dimethylpentyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
naphthalen-2-yl ester



t hi adi azol i di n-3-one WD 2007/ 067615 PCT/ US2006/ 046545

-81 OH HOO \ O NOHThe title conmpound is
w@e@pasmus anal ogously to Exanpl e 11 from benzoPCI/a810d6/046545

6 (5 hydr oxy-

4- di net hyl pentyl )-3-(1, L, gytrioxo-1,2, 5 t hi ad| azolid

|n 2-yl)-napht hal en-2-yl ester and 1 N "NaCH sol ution

to replace KOH Retention tine = 1.05 min (Method A);

(MH- = 391. Exanple 44

5- (3- Hydroxy-5,6,7, 8-tet

xo-1, 2, 5-thiradi azol i di n-

alepy2-yl ) -1, 1-di o
S ON HO A
rapht hal en-2-0l To a

ydr o- 2- napht hol (2.50 g,

- is added dropswi se NBS (3.0
g, 16.9 mol e solutyonois stirred at room
tenperature fof 18 h. (Th@djxture is washed with
water, extracted with , dried over MJSH and
concentrated. The cruge rfterial is purified via

A e a3t i g AU -2 i ndphehalen-2-y
ester 1- Brono-3-nitro-5, 6, 7, 8- tetrahydronapht hal en-2- 0l The

d i d
7o  shubb 0B R e en ey s 3. i
diazolifhB-66BI(3 (01988 5] DEnrhal) th MBBS:is 68EER KKEO, 19611 D78M). To this

saltin gﬁ’@%@?ﬁ@@ 05Ciis Grigecpotapsigm1-bytoxide. (2 &dmaley o EstieRgtion

mlxtur@lbestlrred for 1 min before benzoyl chloride &0 357 mL, 3.08 mmol) is added and the
onp- 7- t et r ahydr onapht ha

mixturg et Sl oG ok 8P g adkasane t 1 Satigns aith BN HC!

solutioR: BF®B 2iiki0ryis exPAQEP with EtGAS-Wahead Wit PR RAL RIREE Wit NH.80,.

WO 2007/ 067615 PCT/ US2006/ 046545
The orgamg Iayer % concentrated to give the title compound.

sol ution of 5, -te
~16.9 Mol ) |

B. 2,2- Dlmethylpent-4-en 1-ol

To a solution of LAH (17.6 mL, 17.6 mmol, 1 M) in THF (2 mL) is added 2,2-dimethyl-4-
pentenoic acid (1.61 mL, 11.7 mmol) at 0 °C. The mixture is allowed to warm to RT and
stirred for 2 h. The reaction mixture is then cooled to 0 °C and quenched with ice. The

mixture is extracted with ether. The ether layer is dried with NaSO, and concentrated to
afford the title compound as a yellow oil.

C. Benzoic acid 6-(5-hydroxy-4,4-dimethylipentyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-
2-yl)-naphthalen-2-yl ester A

The title compound is prepared analogously to Example 8, step A, from benzoic acid 6-
bromo-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-y| ester ‘and 2,2-dimethylpent-4-
en-1-ol: Retention time = 1.30 min (Method A); (M-H) = 495. |

Example 43
5-[3-Hydroxy-7-(5-hydroxy-4,4-dimethylpentyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-

thiadiazolidin-3-one



-82 To a solution of
6- benzyl oxy-5-brono-7-nitro-1, 2, 3, 4-tetrahydronapht hal
wep®70e7650 g, 1.38 mol) in ACOH/ EtOH (3: 1, 2PCTI2006/646545

added iron powder (0.50 g, 9.25 mmol). The m xture is
heated at 100C for 2 h. Theqprecipitate is filtered
through Celite. The filtrate is concentrated,
extracted with water and CH2Cl 2, and filtered. The .
crude material is purified via Biotage, eluting with
0- 20% Et OCAc/ hexanes, t
3-benzyl oxy- 4- brono-5,
t et rahydr onapht hal e
5- (3- Hydroxy-5,6, 7,
X0-1, 2, 5-thi adi az’i difn- 3- one
5- (3- Hydr oxy-5, 6, 7, 8-Netsahydr onapt hal en-2-yl)-1, 1-di o
x0- 1, 2, 5-t hi adi azol i Ui n®3sone is prepared accordi ng
to the general proc uﬂes outlined in Exanple 1, st eps
E-1: 1H "'NVR (M 8 7.18 (s, 1 H, 6.74 (s, 1 H),

The titid .cofpoand BHrepated Anogausiymo Bddnplé 1 Bfom. Bhzéidaciite-(5-hydroxy-

44-d %ﬁﬂg@%ﬂ-ﬁﬁaﬂﬁy'ow 6,27 813diazelidip - dhagpitiplensA-vbester gnd | N
' ‘NaOH sdlutiorottoreplage KOH) i Reteatan tirte B-1305 @ie(MdthodH0); id1) N1, .
OHA 7-Mthoxy-1, 2, 3, 4-tetrahydronapht hal en-2-0ol - A

E oI4 tion of 7-nethoxy-3,4-dihydro-1 H naphthal ene
ﬂﬁ?—%—go g, 28.4 mol) in MeOH (5 nL) is added to a

5-(3-HydroRe+5%6,0/3-tefrahpdidhapthalerd2-ylié, 1didRo-1 2, 8\iddiaA8lidih 3-one

at -20C. The mxture is stlrred at -20C for 10 m n.
Solid NHACl is added, and t +Xxture i s concentrated
to renove nost of the MeCH. residue is

partitioned between Et OAc (2 Ssequentially, aq. NH4C
and brine. The organic |la s dried over MJSO4 and
concentrated to affor dy@? oXy- .

1, 2,3, 4- tetrahydronaphtt@Ie -2-0l as a red solid. B.

Acetlc acid

7- met hoxy-1, 2, 3, 4- tetral@yd %pht hal en-2-yl ester

7- Met hoxy- 1, 2, 3, 4- t et r ahydpo- aphthal en-2-ol (4.48 g,
fromstep A is taken up in ACOH (15 nl) and cool ed

A. 1t9rc9ﬁ‘o 58 78a8iraRy fionaphihaldnc28¢i d (1.0 drops) is
The m xture Is WO 2007/ 067615 PCT/ US2006/ 046545

Toa solgt@rséf.w é@-tgiradre-gmapbthel @-2ha G mnwBXinEME (5 mbbris added
dropswiSTBE]8 W' 18\8hmbE. ThB sollfién ¥ kel &t Fodm temperature for 18 h.

- The mixture is washed with water, extracted with CH,Cl,, dried over MgSQO, and
concentrated. The crude material is purified via Biotage, eluting with 5-40% EtOAc/hexanes
to afford 1-bromo-5,6,7,8-tetrahydronaphthalen-2-ol.

B. 1-Bromo-3-nitro-5,6,7,8-tetrahydronaphthalen-2-ol
The title compound is prepared from 5,6,7,8-tetrahydronaphthalen-2-ol based on the
procedure described in J. Med. Chem. 46, 1962-1979 (2003).

C. 6-Benzyloxy-5-bromo-7-nitro-1,2,3,4-tetrahydronaphthalene
6-Benzyloxy-5-bromo-7-nitro-1,2,3,4-tetrahydronaphthalene is prepared analogously to
Example 1, step B.

D. 3-Benzyloxy-4-bromo-5,6,7,8-tetrahydronaphthalen-2-ylamine



partitioned between ice-cold 1 N NaOH and Et OAc. The

organic layer is dried over MgSO4 and concentrated to
w@tdoonereazet i c aci d PCT/US2006/046545

7- met hoxy-1, 2, 3, 4-t et rahydr o- napht hal en-2-yl ester as

aredsolid: ' HNW (CDCLg».6 7.01 (d, J = 8.0 Hz, 1

H),671(d J =80Hz,, 1H, 6.60 (s, 1 H, 519

(m 1H) 377(s 3H) 3.08 (dd, J = 16.0, 8.0 Hz, 1

Toa scg%on o X M| 5;(/ gcqramoJ B3 43 18 HyardraPRinsieng (.8b g, 1.38

mmol)ﬁme@lﬂ»@t@ HY(32, @o%u)e'sraabydirr@np@meha(beogzgws rasiots TBERBxture
i s ad

s heatyd a1 00ROy Thedrasiatal e R BroURA S a1 03P

concerﬁl%ﬁé:‘d e((ﬂfa@léd Qﬁlth %te':r dﬁﬂ@l—)zcﬁnQnM%d ($Re 8rude n?flerdal is purified
B} 4@ -78C. The mixture is sti red8
via Biotgge slgtingwih @r?é}/ RP e pes ¢o ﬁffP@h%B?'aﬁyLﬂX&“oWeP’OP %/

4 RéhaBhirbldne2-ania: it d3Pejayeen Et OAc and ice-cold
tetrahyE r?gh Thg o?ganl ckl ay@‘r}el s dried over MySO4,

concentrat ed and chromato phed to afford acgg ‘E’ a(glgp
E. 57¢3hlmr@%y=51§,zgast,earahvwaﬂgw%haymA1déw(°z1§r5- pQpz -3-
one & Yellow oil, whi ch upon standing at roomtenperature
becones a solid: "H NVR (CDCI3) S 6.96 (d, 0 Hz,
5-(3-Hydrpky-56,562-t¢teahygrosagthgle -yt |:l1)d|0)@ tRB.5 §1§3d|a;olpq5m 35)n§88

preparééna %o gl)ng ég? tl%o%ér@ral %rd?%dur%s Q@Ell(’ugéi‘m éxamﬂ%@ 1oste§s B-1HZ2pH NIMR

(m
(MeODH) 7.1®)(s, AtH1 6. 654@;.1&11) 4. 58 (s 2H), 2.79-2.82 (m 4H) 1.88-1.91 (m 4H).
7-benzyl oxy-1, 2, 3, 4-t et rahydr onapht hal en-2-yl ester

Exam@lgqlst itle conpound is prepared anal ogously to Exanple
ep B. E. Acetic acid

5-(3, e-mMpyy@@m-tatrahydmnaplahalmbz-vaﬁyﬁdmmhﬁﬁaﬂwlazqhdm-3-
ester To a solution of acetic acid

7-benzyl oxy-1, 2, 3, 4-t et rahydronapht hal en-2-yl ester
(5.77°g, 19.5 mol) in AcOH @0 nlL) is added a
solution of 90% HNO8 (3.0 niL, lca. 64 mol) in AcOH (5
m.), copper(ll) nitrate hemjp ahydrate (3.71 g, 19.8
nmol ) and conc. H2SO4 (3 drop at- room t enperature.
The m.xture is stirred at tenperaturefor 1.5 h
and partitioned between H and ag. KOH. The
organic layer is driedHver YWgSO4, concentrated and
chr omat ogr aphed to afford acNetlo acid

7- benzyl oxy-6-nitro-1, 2, 3, J ahydr onapht hal en- 2-yl
ester with sorrein‘puriti'es ystallization from
DCM-hexanes yi el ds a prechpitite, which is quickly
rinsed with Et20-hexanes to afford pure acetic acid

A.  T-Mmhaxy-0,2)3, Méﬁrﬁhydfdna’blﬁhdlen-z-ol

A solu 0%8?‘? dertlgo n 4—? 3{'5?091%@&61}}5 Iegsf_l;S O%gggng g‘%nﬁ&leéH (5mL)is
added%o %&L&péﬁslémf NaBhl, (28 d,T4(ramoB k) MeBlHLQlO(rdh) atJ20°CL 6 h@, mixture is
stirred%tg’s‘éj? fgé 1 %in.gﬁgl_lsd_ ﬁlﬂj(iésé%ad@%g%?%%eoglxtugg is c%méntrated to remove
most &mmv@@ﬁ Deazasidueys pardiiched-tetweahfidanamh sbqientiall; ph. NH.CI
and br(lﬂe e'f:l'éq 9rg%glgl7lz/%yoe(r5 1736 n%d %(\;er! ME@B?QA&’ éc?r?c%%trafe%%o éffé?d@-r%reﬁmoxy-

1,2,3, 41 emgditonsphtbalhix- 628 aed sdlid. et r ahydr onapht hal en- 2-yl
ester (1.01 g,

onhe

B. Acetic acid 7-methoxy-1,2,3,4-tetrahydronaphthalen-2-yl ester
7-Methoxy-1,2,3,4-tetrahydro-naphthalen-2-ol (4.48 g, from step A) is taken up in AcOH (15
mL) and cooled to 0°C. Concentrated sulfuric acid (10 drops) is added. The mixture is



2.96 mmol) and 5% Pt/ C (150 ng) in EtQAc (20 nl) is

hydrogenated at 1 atmand at anbient tenperature for
wagivr/ogtees m xture is filtered through Celite, BCMUS$1966/046545

filtrate is concentrated to give the title conpound

as an oil, which is used, .ggrectly in the next step.
G

5- (3 6 D hydroxy 5,6,7, 8- tetrahydro napht hal en-2-yl ) -1
t hi adi azol i di n-

stired g1 @53 o1 89 m)a aBi a5 ereg é?%mreedﬁ%ebw%n G Jing mixture Is
partitiohed beMeeh ick-Eold hlwmbezpéndoEth% ame dr§am@fa@éﬂ:s€w"ed over MgSO,

and coggeaAtPa? ous:_%ﬁo;_é) ac fgz:ld ﬁmqﬁﬁéx?—?lag@ta’gehg\g—n thg%len-lz-yl ester as
a red éd):dH) G r@:@R((e?ok) 5)7. 016(029 =50 HE, H)l) 64717@ (/ek 8. d HE fHY) 6180, (s, 1H),

5.19 (m, H9, By (3 ), 3p|§|)ggd (T 1@0&0@%@99@ 70 (m 3‘4) 205st 3H),
2051588(( A 1glroxy 6- met hoxy- 5, 6, 7, 8-t et rahydr onapht hal en- 2-

di oxo-1, 2, 5- thladlazolldln 3-one O\ HO /
'~NS\O H A

C. Agqtiv.agigh75hvdgxws] Rydit-tstjahy dgonanhthalephigsi®hpht hal en-

 BCl (?thc%n %"}%M’ Q0B84 YA mixture of acetlc aC|d 7-methoxy-1,2,3,4-tetrahydro-
' 2, 5-thi adi azol i di n- 3- A m xture of

P Haesgr (4,6t 28, AN 1D & A EH A I 612 mL)
at 78°@7 yme ﬁlnxlﬁjrg'isoéi@reli a%—"fB"CtJr‘\HQﬁ’érﬂ&QJrﬂ\éH 16 rgo@uﬁémbé%r%ver 1h.

internmediate from Exanp
The miskire Pt rRefwsRNJEiRASAnd (es-0eld bﬂﬂe 3hagranmia Ipyex igidried over.
MgSOR, %ﬁééit%&é\ﬁobaﬂaﬁﬁtd?%eﬂ% affSa@feetieBtid 7LHyakIy-1(23,4- A

- I's stirred The m xture is

tetrahysipnaphinalR2 bbesieiess a SIOHO T ich URRBIenG D, oA terpRerature
beco swna WNM@?(CD@)%’ 6 6@' dN'Jt-h8 WH?@G&WWQ Ofﬂzequ) 6.55

residue 1S purl y chronmat o rap

(s, 1H}, |5t18e(ncdﬂrho@ﬁ@ (ms1h 3&5 (dd(mmm 8.0Hz ), 2€ IO 0-272 (m, 3H) 2.06

y hyI 5- (3- benzyl oxy- 6-0x0-5,6,7,8-tetrahy
(s, 3H§?§?§§E§t giby 265> yl)-1,1- |

di oxo-1, 2, 5-t hi adi azoI i di n-3-one WD 2007/ 067615
D. Aaticusiddcheawsbag-1,236-istrabydrangphgalen-2-yl ester

The mge &ﬁg;fbgi_ﬂﬂé BrepaRsdMidqyssy tPELarfpib At §@BYAr onapht hal en-

benzyl oxynet hyl - -di oxo- 1, 2, 5-t hi adi azol i di n- 3- one
E. Aeqticacid, 7-lu>emlqm¢ -pitrart BAvi-tetrahydyonaphthatea-ylester

Toa s%%%@?f%@nc%cnd@ﬁﬁn%ﬁ? 1.8 QQS%yd(&Qp%ale@n 2"-9I é&@?'é% 77 g, 19.5
ture i's stirred at
- mmolyinh Ac@It(3Pirmk)de eddeda gelytionce] 07 HNEhd3 0 Mk Gt @4 nymol) in AcOH (5
t

mL), C%EE&I?B r[ltgétg glnen@tbgm dﬁgﬁlfafté edy ’fg e ﬁ'l%l?&r'icﬁ&ﬂf HQS@%(\BQJIrops) at
room temperature. The mixture is stirred at room temperature for 1.5 h and partitioned
between EtOAc and agq. KOH. The organic layer is dried over MgSO,, concentrated and
chromatographed to afford acetic acid 7-benzyloxy-6-nitro-1,2,3,4-tetrahydronaphthalen-2-yl
ester with some impurities. Crystallization from DCM-hexanes yields a precipitate, which is
quickly rinsed with Et,O-hexanes to afford pure acetic acid 7-benzyloxy-6-nitro-1,2,3,4-
tetrahydro-naphthalen-2-yl ester: 'H NMR (CDCls) & 7.66 (s, 1H), 7.48-7.29 (m, 5H), 6.80 (s,
1H), 5.22-5.15 (m, 1H), 5.19 (s, 2H), 3.10 (dd, J = 16.0, 8.0 Hz, 1H), 2.95-2.72 (m, 3H), 2.05

(s, 3H), 2.05-1.95 (m, 2H).

F. Acetic acid 6-amino-7-benzyloxy-1,2,3,4-tetrahydronaphthalen-2-yl ester



(t, J =7 H, 2H), 3.01 (t, J =7 Hz, 2H), 3.55 (s,
2H), 4.44 (s, 2H), 4.57 (s, 2H), 5.03 (s, 2H), 5.8
W@ 200786%15 6. 82 (s, 1 H), 7.28-7.36 (m 11 H); POHNSRD6/046545
= 524. C. 5-(3-Hyd
r oxy-6- met hoxy-5, 6, 7, 8-t eLigghydr onapht hal en-2-yl ) -1, 1-
d ioxo-1,2,5- thiadiazolidin-3-one A mxture of
2- benzyl oxynet hyl - 5- ( 3- benzyl oxy- 6- oxo-5, 6, 7, 8-t et rahy
. dro-napht hal en-2-yl)-_ .
A mixtre B GPORASE DSOS BB 2P A GBI BB el 24 celgs (101
2.96 nig@v} Angaesv? P%/@O/(? B’dh@)ﬁﬁlét@m{) (Zonnll_\}HQiydr‘ogerﬁétdd age Bt and at
and a atm f

ambientHp BBt far(|ENa e B e LA SRy %ﬂﬁ‘?’fﬁ”@&ﬁ% Frate i

concentratédleGitedtha itie cbiBolind &€ak BIMRHIIDis UsBd affedtly i tRMext step.
converted to a potassiumsalt with the addition of

N KHCO3 (0.Q75 ni, .0 038
6. SSaDIHIORID oY Agetratiso DapBian-2 vl b T Bigke s
thladlgifhldlnz3-z>$l'62 90 (m 1 H, 2.97- 3.01(m 1 H) , 3 39 (3
3H), 60- 3. 68 I—|)n 9h i"
5-(3,6~ @lfwgqu)g—5 6,7 @tetr@fmdpgna f-ha@ﬁ—yl&élnﬁlpéo -A:2.5-thiadiazolidin-3-one is
preparégi %ﬁalgb&%ﬁytb%@meoi(YS‘tép@E fo BMSt M@gYﬂQWQWNFﬁj e YH NMR

di oxo-1 - thiadiazolidin HO S
(DMS(Nde)@a\?z (s, 1H), 706 (s 1H) 6.50 (s, 1H), 4.72 (d, J = 4.0 Hz, 1H), 4.00 (s 2H),

3.85 (r% L HneX %déybzﬁiibzlfg@% @H*{yﬁwm{ )8, 7, 8-tetrahydrona

i oxo- 1, hi ad| azolidin-3-one A
m xt ur e of

Example48. henzyl oxy- 6- hydr oxy- 5, 6, 7, 8-t et r ahydr onapht hal en-
B3 e e R 2V P AN ZD
thiadigznl®®s3-orle, 0. 28 mMmmol ) and pot assi um carbonate (63 ng,
0.46 mmol) in DVF (2 m-) is ghirred at RT WO
2007/ 067615 PCT/ US2006/ 046545| -86 for 18 h. The
m xture is partitioned betwegen~t OAc and 1 N HCl
solution. The organic extr [ i
concentrated. The residue
title conpound as an oil;
2- Benzyl - 5- ( 3- benzyl oxy®%- 0X0- 5, 6, 7,

8-t etrahydronapht hal en-2-yl 1 b di oxo-1, 2, 5-
t hi adi azol i di n- 3-one s<

/[~o

N

H

o

A. 5-(3-Benzyloxy-6-hydroxy-5,6,7,8-tetrahydrbnaphthaIen-2-y|)-2-benzy|oxymethyl-
1,1-dioxo-1,2,5-thiadiazolidin-3-one '
A mixture of 5-(3-benzyloxy-6-hydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one (158 mg, 0.40 mmol), intermediate from Example 45,
chloromethoxymethylbenzene (0.068 mL, 0.49 mmol) and potassium carbonate (110 mg,
0.80 mmol) in DMF (4 mL) is stirred at RT for 18 h. The mixture is partitioned between
EtOAc and 1N HCI solution. The organic extract is dried with MgSO, and concentrated. The

residue is purified by chromatography to give the title compound as an oil: (M+NH,)" = 526.

B. 2-Benzyloxymethyl-5-(3-benzyIoxy-6-oxo-5,6,7,8-tetrahyd ronaphthalen-2-yl)-1,1-
dioxo-1,2,5-thiadiazolidin-3-one



The title conpound is prepared anal ogously to Exanpl e
46, step B. C

WG 2(060&D XY - 3- hydr oxy- 5, 6, 7, 8-t et r ahydr onapht Pei/&82086/§46545
)-1, 1-di 6x0-1, 2,5- thiadiazolidin-3-one The title
conmpound i s prepared anal aggusly to Exanple 46, step
C, using EtOH as a sol vent to replace McOH: 1H NWR -
(CD303)8116122(m3H) 175181(m1|—|) :

4 (m1l

A soluffin ol 5-EbeN oI MErEy-5.8 /L6y aplrp BB SRR 39H % 5 Tt
benzyléi&lmé‘thwz‘l ‘I3 grsofl@-éx (225-t|’2é‘t9|azofﬁdlﬁ33 -65e (8¥.6ng, @. 1@8mﬁsl) inlDEM: (3 mL) is

added &3 p3VFRRTIBR PeRENRIN 28 (80 1ug, Oai BMSRAB PG LAY Jre
mlxturé I sllrrl:‘d@t Rﬂ'qorlao?nﬁT aﬁohi‘n@éc&ﬁ'@d)u | Celife. OTige filPald, is Cond@nfPated

6- Met hoxy- 2- net h I hydr o- 2H- napht hal en- | -
and punaﬁ@ bAcmomam@amy tg ket ﬁ%%g}e £oMBPYNg Fan i, 9 WRé§B@‘s) 52.54

t, J= Wﬂ%‘ )zH) 'ﬁf‘%(U*?ci-ldeHg@S% 2062 4R, PHANLS7 @,OQH}”B 03 (s, 2H),
dr rewashed twice w'th

5.8 (s, ﬁiﬂla@}égXS |1||T*)t7o?—§r§r§% (FSME’bt(MTN"EI P4 for 3 days. The

m xture is quenched carefully with water and is

C. SpHybIGEmRENGES, ﬁ—féﬁ%h@a%ﬂypmlem?lm dadib%o-1,2,5-
L extract s dried'wth concent rat ed and purlfled
thiadigaqlidin-gtanen chr omat ogr aphy to give the title conpound

A mlxtﬁiz% & g’_};&ﬁyoxgjnétﬂ%v 5’%3' benzHo%&%?b t%t(rghﬁﬂo +dphtdalen--y)-

1 1-d|ag(05112 2-tbigdipaglidin-34pne 2659()11::_{1 @gl 30(mrnoh @pd 151’/(8%d/ 15 m) in MeOH
is hydrgggﬁrﬁfzeé ’aaﬁT@wd 291 &im €6k 187h.=TRe Fhidtilre id fildred ﬂw@&gr{ Gelitd and

* concemtrajed IﬁOQVUEPl&ﬁéﬁmﬁP -HPLGC & aive &er ileyompeuphwisiess therygonverted
to a pasf%sﬁgﬁgé&’@ﬁﬁ% SSahHIA MM RACTAT0.0758 ALT0.038 nhif6h:CPAURR

(CD:OB) et Fo792métin 20082 86 dinh § Hb, 2 632 786 B, SZ512.98 k@, 1H), 2.97-

soref il 3o @5} Ty 05 40 8o o ey o

=311stirred at RT for 20 min. Then the reaction is poured
to 120 nL of water and extracted with ether. The
ExamBled@i ¢ phase is dried with MJSO4i concentrated to

the title conpound as a light yellowoil and it
5-(6-Ettyoxysadydroxy s, méxuet@hqunaphmlerpamlﬂ A atioxm?,25-

2- met hyl - , 3, 4-tetrahydronapht hal ene To a
tiacigg o

6- met hoxy- 2-net hyl -1, 2, 3, 4-t etofahydr onapht hal en- 1- ol
(8.24 g) and triethylsilane (9.2 nL, 74 mol) in DCM
(100 nL) at 0 Cis added borrifloride-di et hyl

A.  2-Benzyl-5-(3-benzyloxy-6-hydroxy-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-
1,2,5-thiadiazolidin-3-one ‘
A mixture of 5-(3-benzyloxy-6-hydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one (90 mg, 0.23 mmoi) from preparing Example 45, benzyl bromide (0.033
mL., 0.28 mmol) and potassium carbonate (63 mg, 0.46 mmol) in DMF (2 mL) is stirred at RT



etherate (17.6 nL, 110 nmol) drop wi se. After stirring
for 10 mn, the mxture is warned to RT and stirred

w0 20078676m3 n. 10% K2CO3 sol ution is added and iPCT/BES2006/046545
extracted with Et OAc. The organic |layer is washed
with brine, dried with MyS@4-and concentrated to give
the title conmpound as a yellow oil, V\,hichisthen
used in the next step w thout purlfl cati on.

for 18 Bortfb RUTe SR an e baEr s EROEF on aﬁ%ééa@ga?ﬁ%?@am

extraciGs gnEd with MgS(%A, almd conce7nt|éated Thehregldue is ﬂurgleld to gge the title
r ono- 6- net hy t et rahydr onapht hal en ol
compopﬁg aﬁla(‘loé @G'h%%ﬂnd"'-?% prepared anal ogously to Exanpl e
44, step A F.
B. ?J-BBthI’& @-P@i2y)0xyB-6k 656, B8 Getfallydrehtphthdlenizphithriixo-1,2,5-

2-0l . . The title conpound is prepared anal ogously to
thiadiazolidin-d-one step B. G

The titfe c%ﬂ%hhew;ar'épbwee%a% BRI Exz an:\}blé ue; diep B3, 4-t et rahydr
un

onapht hal ene " The ti t e conpo IS pr epar ed

anal ogously to Exa .
C. SIBEMAYCydmr LB IRERNA BBt alen 2y s cha
thiadidZlidim-BleHg ne The title conpound [ s prepared

anal ogously to Exanple 45, step
The tlt@qmmﬂﬁpmawtmlogsuw e @!%@'? éﬁyﬁﬁaﬁaﬁﬁﬂaﬁ@ﬁ as gsolvent
to replb%e ﬂﬂebl—?’"ﬁWﬂé@D%D {3, %"1312(;% @H} 379“%1%? 1) 1.68-2.11 (m,

ound is are accor ener
1H), 2@302366 (meZicbl,lt2l78n%&4 (m, 1B ah§h-8- 02 (m, §t!‘l=)p§,5@3|64 (% @kipt3.72-3.79
S 4 | X £ for the renoval
(m, 1HiP4 B8 SIS ob e e e R B O i R
(CD3(D)5104(d J =7 Hz, 3H, 1.29-1.39 (m 1 H),
Example#8 1.93 (m 2H), 216231(m1|—|) 2.68-2.71 (m

s-o-Hifloyl7 fibthis o siaRairtme iR L Rk e

thiadigzalidin-8-cite
5- (3-Hydroxy-7,7-di nethyl -5, 6,7, 8-tetrahydronapht hal en
-2-yl)-1,1-d ioxo-1, 2,5 thyadigzol i din-3-one HO ~ S\O
NCO OH A
6- Met hoxy- 2, 2- di net hyl -
-one

A. 6-Methoxy-2-methyl-3,4-dihydro-2H-naphthalen-1-one t

A mixture of 6-methoxy-1-tetralone (5.0 g, 28.4 mmol), methyl iodide (20 mL., 262 mmol) and
sodium hydride (60%, 5.5 g, 138 mmol, prewashed twice with hexanes) in toluene is heated
at 80 °C for 3 days. The mixture is quenched carefully with water and is partitioned between
EtOAc and brine. The organic extract is dried with MgSO,, concentrated and purified via
column chromatography to give the title compound as a light yellow oil: 'H NMR (CDCls)
§1.27 (d, J = 7 Hz, 3H), 1.83-1.89 (m, 1H), 2.10-2.15 (m, 1H), 2.51-2.60 (m, 1H), 2.90-3.00
(m, 2H), 3.85 (s, 3H), 6.68 (s, 1H), 6.81 (d, J = 8.6 Hz, 1H), 8.01 (d, J = 8.6 Hz, 1H).

B. 6-Methoxy-2-methyl-1,2,3,4-tetrahydronaphthalen-1-ol



A m xture of 6-nethoxy-1-tetralone (5.0 g, 28.4 nmol),
nmet hyl iodide (20 nL, 262 mmol) and sodi um hydride
W@ 76515 g, 138 nmol, prewashed twice w th hEPXEIEX)6/046545
in toluene is heated at 80 C for 3 days. The m xture
is quenched carefully withgsater and is partitioned
between EtQOAc and brine. The organic extract is dried
with MgSO4, concentrated and purified via colum .
chromat ogr a to give the title co
Toan v@rqoe\ﬁdépluﬂgn f famretpenc- Dty - 5%“3(628%% el h%"e §-09,
36.8 m&i) nhl?nedlh*)mzo’zmgﬁus(zddded NEEBSL«, @7% 8. n? 6 ?’nﬁ@l) p@'tlm?pbd)se and the.
mlxture |385t|5refi|zat R|Tl_f|)p6 20 min. Th(en the reaction is poured tlab 120 mL of v@:ﬂer and

extrac@g(v?rm@lﬁ’éromﬁe%raalﬂt gﬁéd@y i§ dRe®wifh #dSD,! @@%h@ﬁt@ﬂm igb & title

di oxo- t hi adi azol i di n- 3- gne ? title

comp%fﬁ@é @d@ht lée”BWéﬁ'a?r"@df isnsed Hohe |”9Xtt%eFEW5"r‘RHté’“ﬂf8°a igR-eps
B-1: "HNW (CD30OD) 0.85 (s, 6H), 1.42 (m 2H), .2.31

C. é-ﬁleti?d')gy,-Z—ﬁ\&ﬂyl(iZﬁm’Fetth didfaphthaiénd s, 2H), 6.53 (s,

O 3 AL I ST 11 Tl Y

tnethy'@ﬁér@"(g-gz ML%?@W%&L!? iRLTM 6‘ﬂ)(ﬁm L} & oW RZRldedibBrovriaMeidéQiethyl
b 07/067615 PCT/ US2006/ 046545 -89 F HO ~ OH A
etheramﬁ,@ mL, 110 mmol) drop wise. After stirring for 10 min, the mixture is warmed to

RT anfl &tifvEd 159808 1véin 41 % de@ Batiérhiglaabed and ﬂXé/éxtidctdehVEt@Ac The
ane To a solution of dii soprogesl am ne

organigriyey isj washegt withprige) drigd withcVgsOa ek aorﬁ:eetfaﬁed(t% oiya twﬂe

compo'%djasmllow%llam%h i thew %Qéﬁ indhe R¥ktstep WHtAGRI pdffication.
6- met hoxy- 1-tetralone (3.0 g, 17.1 nmol) in THE (15

added at -78 C. en stirred at -78 C
Met@ylgi ?r7{§e‘ieylaé‘y9m'1§lpat'ﬁ'?'?f@tq3yl silane (3.2 nL, 25.7
The tnﬂH@rﬁpdu&da@S@gareldtadaﬁa b to\Bk4TRsle 48, &&p cand stirred
for 18 h. Water is added and the reaction m xture is
extracted w th EtQAc, th sat. NH4CI solutlon

E SEremo et S e B HAEP A 31 v the o1 ¢l &
The tilfPERRPHUI3S prRpYRld é?wldyobslyltd Ekdémpead, siptahe next step

wi t hout purlflcatlon

6 I\/Iethox 2-trif] uoroms
F. -Brgme-6- %ethyl 3-nitro-5,6,7, -té/trahy’dronapq%ﬁalen- -

The tltle compound is prepared analogously to Example 44, step B.

olnapht hal en-

G. 6-Benzyloxy-5-bromo-2-methyl-7-nitro-1,2,3,4-tetrahydronaphthalene
“The title compound is prepared analogously to Example 1, step B.

H. 3-Benzyloxy-4-bromo-7-methyl-5,6,7,8-tetrahydronaphthalen-2-ylamine

The title compound is prepared analogously to Example 45, step F.

I 5-(3-Hydroxy-7-methyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one ’

The title compoundis prepared according to the general procedure outlined in Example 1,
steps E-l, except using 4M HCI in dioxane to replace TFA for the removal of Boc protecting
group in the step of G: "H NMR (CD3OD) § 1.04 (d, J = 7 Hz, 3H), 1.29-1.39 (m, 1H), 1.70-
1.93 (m, 2H), 2.16-2.31 (m, 1H), 2.68-2.71 (m, 3H), 4.43 (s, 2H), 6.65 (s, 1H), 7.04 (s, 1H);
(M-H)" = 295. |



To a solution of
(6- met hoxy- 3, 4- di hydr onapht hal en- 1-yl oxy) -tri net hyl si |
war®7087600 g, fromstep A) and PCT/US2006/046545
5-trifluoromnethyl di benzot hi opheni um tetrafl uoroborate
(5.6 g, 16.5 nmmol) in DV _(g8Q@ nlL) is added slowy
t et rabut yl anmoni um di fl uorotri phenyl stannate (7.0 g,
11.1 mmol) in DWVF (40 nL) by a dropping funnel. After
the addition is finished, the suspension is stirred at
Example 49, 72 h. DVF is then renoved under vacuum Water
5- (3-H%f$ogl7q%euﬁétﬁ RS, 8&8-tethehy dPb BasHthaleAYRY1)1 51 difo'deI zvst h-
, _concen rated and purified to gi ve the tit
thiadiazolidind®ngs a 1ight yellow oil: 'H NVR (CDCl 3) S
2.24-2.31 (m 1H), 2.44-2.50 ( 1H), 3.01-3.07 (m
2H), 3.20-3.25 (m 1 H), 3.8 , 3H), 6.70 (d, J =
2.5 H, 1 H, 6.86 (dd, J 2, 9 Hz, 1 H, 8.04
(d,J=9Hz, 1H. C

5- (3-Hydroxy-7-trifluoro I -5,6,7, 8- tetrahydronapht
hal en-2-yl)-1, 1- di oxoxb 2> t hi adi azoI i di n-3-one The

title conpound is preparea anal ogously to Exanpl e 48,
steps B-1: 1H NI\/R(CDB(D)ﬁg 271.68 (m LA
sH 1

2.11-2.15 (m 1 H), 2.53- ®m 1 H), 2.68-3.90 (m
4Hy, 4.29 (s, 2H), 6.65 H, 7.19 (s, 1 H):
(MH" = 349. Exanpl e 51 WO 2007/ 067615

A,  GUBIAGROD 2/diMethD 3,4-dihydro-2H-naphthalen-1-one

A i NSRSt G0 At A O o anc
sodium BydrideH6@%, 5.5 g, 1 28 mmol, Ereévashed twu;]e with hexzanes) IB tolulene is heated
t et rahydr onapht car boxylic
at 80 LIPS Ry THeCPBiire iR L SE Rl e e Japaaipeteen
EtOAdMHdttﬁwsglﬂhd ofghaﬂfhn ]éctfmt igamed gmﬂi‘u |\|3981®4, cotacentrﬁted and purified via
r ahydr onapht ha car boxylic.acid et
columy ShroRFRSERIRO e B SUS PO PR vausw o B epoy
51. 26|‘(@/|%I-()OD§6 3) Jo% 28 AH), 2947, 0 8 Hz32H), 38548 3H)36.661E, 1H), 6.82
4-2.22 m 1 , . 2.65-2.72 (m 1 H, 2.76-2.83
(d, J-(}gﬁ"'ﬂi} H). 8.8 J@-?H . 4.17 (q, J = 7 Hz, 2H),
4.78 (br, 1 H), 6.56 (s, 1 H, 6.60 (d, J =8 Hz, 1
B. #3-HOd@xy{77-dimeth§1-b6,7,8-télrahydvbhbphthalkhR-yiB1,1-dioxo-1,2,5-
. .6-Benzyl oxy=1, 2, 3, 4-t et r ahydr onapht hal ene- 2- car boxyl i c
thiadigzqlidinstQfe ester The title conpound is prepared as a

The titkhédnfbodiRl '|éjprEE£k€U@ran6§69§1ytolE>?an3plé48 steps B | 1H NMR: (CD3OD5
tetr ah%;dr ona

t hal ene-2-carboxylic acid
s085dnilgbta v 40 Bl 2% 25 by o7 iy BHAES RSB35 (5, TH),

s/ Hz, 3H), 1.78-1.86 (m 1H) 2.14-2.22
691(&1?#“»454) > 85 2. 72 (m 1H, 2.76-2.83 (m 2H),

2.90-2.95 (m 2H), 4.17(q, J =7 Hz, 2H), 5.02 (s,
Xam6@5 6.70 (d, J =
5~ (3 Hydroxy-7-tr|fluoromethyl -5,6,7 8-tetrahydronaphthalen-2-yl) 1,1-dioxo-1,2, 5-

thiadiazolidin-3-one



2.5Hz, 1 H 6.76 (dd, J = 2.5, 8 Hz, 1 H, 7.01 (d, J
=8 Hz, 1 H, 7.31-7.43 (m 5H); (MH+ 311. C
wQ2qeos8enyyl oxy-1, 2, 3, 4-tetrahyd PCT/US2006/046545

ronapht hal en- 2-yl ) - propan-2-ol To a sol ution of 6-be
nzyl oxy-1, 2, 3, 4-t et r ahydr arggoht hal ene- 2- car boxyl i c
acid ethyl ester (3.50 g, 11.3 mmol) in THE (30 nlL)

at -78 Cis added net hyl magnesi um brom de (3Min

di ethyl ether, 11 nL, 33 mmol) %pd the mxture is-
stirred at RT for 1 h. The reactjign is not conplete
and MeLi (1.6 Min diethyl e * 6 m., 10 mmol) is
added at RT. After 30 mn the reactionis
shown to be conplete by afal ysis. The mixture i s
carefully quenched with er and partitioned between
Et OAc and aqueous NHAh~ organic extract is dried
with MgSO4 and concentrated to give the title

conmpound, which is used (I, ly in the next step. WO
2007/ 067615 PCT/ US2006/ 0 65&50 91 D

6- Benzyl oxy- 2-i sopropenyy-1H2, 3, 4-t et r ahydr onapht hal-en
e and 6-Benzyl oxy- 2-
A (6SMBfHAXYL, &Larrﬁ,dlo.%'ap%tﬂalbﬁtfﬁbxsimmﬁahw@ﬂbﬁ@e To a

|
Toa 33?“(“8:‘ i@galfgpmtam'@ (3,42 Mkt 1 ahyRp el sipHifh e CeRb2atd %€ prop

is addé&‘hZ’BLQ_ll (@. %tlmeSﬁ?I@ n@nblnz li“h ﬁléibfheﬁ al%pW\s)e |A$teﬁdd@fdn 6 methoxy-
onyl chl or i d

1-tetragleng (FrQgi -1 mmqbr'ea "Et“ﬁ‘!‘“lf)d? aﬂdw atTﬁé Qn J&I%P\@n S&rr?ﬂ@h -78°C .

for 2. PR BERFe &IﬂoﬂoQﬁmgihQIMIé/nea@qZ R b5 ViraRew ishrideee it istHoAwaRARd to RT
sol uti on. ganl c extract is dried w

3M HCl
and stygcer 18 Bndiatet 'élaéﬂe%\ﬁﬂ thefepeiotumisiire ﬁrfaﬁtra?fsa ﬁnétﬁ?%)%
washed Wigh §atnNP‘I£7®I rs@lu@!&gn thrdivithl g SO EsHeABatad tdhivé the title

Compeaning BIPRLGI: &9 Used B tPaRgY: SoR IR PUICREN. To (ne

m xture of-

B. 51\hl=ﬁﬁéi()b-g2tbiflaoio’iﬁéth9l3$ﬂ}dlhﬂdr%rﬁd-ﬁabﬁﬂhwwd-bﬂeapht hal en |
- pen

To a splylign sf BpyPiTaITa1cibydsonanghalay o meaIgiARe (302, from step
‘A) and 5-tﬁﬁdb¢&}1ethﬂd|5b%ﬂ€|39néﬁu)m &éiraﬁl@d%oral&% @g/ ®. Siﬁﬁﬁomm) DMF (20

rogenat eq at

L) ispafdlephsiany EVmBUT e defh&%q}awhe@éﬁs aatea{ﬁ3> 74T ¥nmoly in

DMF {4'0|rﬁL)35yea H©pFiAG $@iNel. AARSH tAE dd@iuém fslfmhte@ 18k ¥@sehBion is stired at
| e conpound: 1H NVR ( CDCl 3)

RT fOBZ‘B h. pl\/jﬁl_s ihqlre(qﬂveq upf)*ler VacYymy V)(gte( ﬁﬁ\d ét%c arg. aglg}_g Be
organ(c"ﬁayéf id Briedlwity IV%S@Z c(dﬁberiltrét&d and 319hf%d45 (venthel titd) compound asa

light yguqqy oif: 6Hg\g§|@(gco 25 3.24-2. é1 , 1% Ryd4- %5égn(g—|) 3. i cBoH!m 2H),

£
oanadln, SIS TS S, 3888 =25 g .o

(dJ'29 z) 1H).1-di oxo 1, 2, 5-t hi adi azol i-di n-3-one The title
conmpound as a potassiumsalt is prepared as a white

c. 8QbIH/dROR)- ?Qﬁﬂé&%.ﬁéihﬁm | Rtetffh d?&rﬁh%tll?alénfztﬁm 1-dioxo-1,2,5-
6 I sopropyl - -tetra ydr onapht hal en- X NIVR

thiadiapniitineBpne 0 50 |

The title compound is prepared analogously to Example 48, steps B-I: 'H NMR (CD;0D)

5 1.62-1.68 (m, 1H), 2.11-2.15 (m, 1H), 2.53-2.54 (m, 1H), 2.68-3.90 (m, 4H), 4.29 (s, 2H),
6.65 (s, 1H), 7.19 (s, 1H); (M-H) = 349.

Example 51



(dd, J = 1.8, 6.8 Hz, 6H) 1.24-1.30 (m 1 H),
1.65-1.82 (m 1 H), 1.51-1.56 (m 1 H), 1.82-1.90 (m
wQa20dy/0678185-2. 33 (m 1 H), 2.59-2. 67 (m 3H), BCPBS1006/046545
J = 13 Hz, 2H), 652 (s, 1 H, 7.70 (s, 1 H, 8.63

(s, 1 H; (MH- = 323. Exagmpl e 52
5-(7- Et hyl - 3- hydr oxy- 5,6, 7, 8-tetrahydr onapht hal en- 2-yl
) 1, 1-di oxo-1, 2, 5-thi adi azol i-di n- 3-one WD 2007/ 067615
/ US2006/ 0465 - 9
B3 Hy ST -RPREGEY B T ST RMN GRS P BHIef R T Ari -3 The
th.ad,gi&lcﬁn.ngompund I's prepared anal ogously to Exanple 48, -
step A using ethyl iodide to replace nethyl iodide:
"H NWR (CDCI3) 6 0.92 (t, J Hz, 3H), 1.47-1.52 (m
1 H, 1.77-1.92 (m 2H), » .
2.26-2.31 (m 1 H), 2.86-2 (m 2H), 378(s 3H),
6.60 (d, J = 2.5Hz .74(dd, J =2.5, 8.8 Hz,
1 H, 7.03 (d, J = , ,
3- Et hyl - 7- met hoxy- 1 Sy
of 2-ethyl -6-net hoxy ,4 di hydr o- 2H napht hal en- 1- one
(6.10 g, 29.9 mml) in ,@70rrL) at- 0 Cis added
NaBH4 slowy and the mi xiur&Sps stirred at RT for 30
mn. Then 2M HCl sol uty“on ,'}kZOO m.) is added and the
m xture is stirred for 10 mn before it is extracted
A.  GiHydrdtyohe, mdetmmmarmﬂﬁdenéﬂzecdrbexyimmd efhiyl ieSteed

The tti%ggnféeuntdqg preipare% acsonRﬁl e sol%sfrongjl 6Cn}1§tﬁoxy- 5 4{ MeH) +=

tetrahy’:’drfihépﬂtha‘ieﬁ@%mpbﬁxﬂm&cw éhﬁl%&f@hﬂg%ﬁﬂghﬁ)‘@iaﬁfgﬁuﬁw t@ Example
SOl U 0 0 - et t XY, | on t hal_ene

45, s CE HyRMES{ GGt 126 f B GRS, F78-136 (. AR @, TH),

2.65- 2('2@@11 nm) el‘fé 4 dztegnﬁﬂ 2()Up 80125955 {nh, rm%gz; ay (4 Jﬂi mHonHﬂ-& 78 (or,

m xture ltered thro

1H), Gfﬁﬁ r Bk 660 @orﬂcén'f'% HBPPe (i 3@8#!?@ 1H t(lV'éH)ccsr%a8und
'"HNWVR (CDCI3) 8 0.87 (t, J = 7 Hz, 3H), 1.19-1.32

B. é-lBenSiTbey-'H ﬂr@ﬁheﬁﬁhﬁd?onéphﬂwl&egﬂcértﬁﬁ(y(lﬂhcih dthyl ester
The tn‘ge gozn;eqynd\]s Qre)_paga@,_@s a whllt@ sol@l fgysn @d}yd 03< y=1 26% 4%8 83|I:|)|z 1
tetrahi]ﬂ)ronﬁpr&%lérﬁb 2-1:ar"bo§ylidzac:|d1etth esfér analogously to Example 1, step B: 'H

trah¥drona ht hal en- 2- ol
NMR(CDCI3)81 28 (t J 7Hz 3H), 1.78-1.86 (m, 1H) 214222 (m, 1H), 2.65-2.72 (m,

1H), 2.76-2.83 (m, 2H}), 2.90-2.95 (m, 2H), 4.17(q, J =7 Hz, 2H), 5.02 (s, 2H), 6.70 (d, J =
2.5Hz, 1H) 6.76 (dd, J = 2.5, 8 Hz, 1H),'7.01 (d, J = 8 Hz, 1H), 7.31-7.43 (m, 5H); (M+H)" =
311.

C. 2-(6-Benzyloxy-1,2,3,4-tetrahydronaphthalen-2-yl)-propan-2-ol ‘

To a solution of 6-benzyloxy-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid ethyl ester
(3.50 g, 11.3 mmol) in THF (30 mL) at -78 °C is added methylmagnesium bromide (3M in
'diethyl ether, 11 mL, 33 mmol) and the mixture is stirred at RT for 1 h. The reaction is not
complete and MeLi (1.6 M inAdiethyI ether, 16 mL, 10 mmol) is added at RT. After 30 min at
RT, the reaction is shown to be complete by TLC analysis. The mixture is carefully
quenched with water and partitioned between EtOAc and aqueous NH,CI. The organic
extract is dried with MgSO, and concentrated to give the title compound, which is used
directly in the next step.



The title conpound is prepared anal ogously to Exanpl e
45, step C from 2-et hyl - 6- net hoxy-
wa20786%13 et r ahydr onapht hal ene: ' H NVR ( CDCl 3) P@I/0SB96/046545
(t, J =7 Hz, 3H), 1.24-1.34 (m 3 H), 1.49-1.53 (m
1H, 1.81-1.86 (m 1 H, %420-2.26 (m 1 H,
2.66-2.69 (m 3H), 6.48 (d, J =2.5 Hz, 1 H, 6.52
(dd, J = 2.5, 8 Hz, 1 H), 685(d J=8Hz 1 H. W
2007/ 067615 PCT/ US2006/ 0465?%”
D.  &Beprypxy2risepropsnyl-1:28.4-tat 969%?5%‘?&'1%%? apd S-Benzylpxy-2-
lsopréﬁl)IlHEhQﬂZ’éﬂt@@hﬁ(ﬁ%%pﬂthgﬁer@— 23.0 nmmol ) in AcCH (10

To & sglubon OE{b Ry T B BrenAghhelencyiypropan-skfigm step C in
pyrldlrierkzﬁ“ﬁ@ﬁlé é’&le’&“—tﬁoﬂ&l%‘f&r@@ (1.5tmli, 20, %hﬂ)‘l’)eé?! ol°e MRS tﬁé Infixture is

erature and stirred fo and then at

stlrredzﬁb R fand iy dedpiduig is thar eeyrar tg @e@w e@@%&%&%ﬂeen

EtOACSHEIM HE| 361HR6h. TRé brusk e%fa&t@&ﬁed \Mﬂ? N@B@ﬁné&wchﬁméd and
Is concentrated and purif col umm chr omat og

purifieg by ghiamategraphy t%gl%ﬁm&m@ %féh% $QNERPUNGE a8 anrcr":\rrb#H)
(CDCI3) 8 0.91 (t, J =7 Hz, 3H), 128136(m 3 H,

= éﬂs‘iﬂpr&%ﬁﬁséms tlet.'zhwdilor&'ioh%ha‘i@n-z(dn 1H, 2.24-2.31 (m

1H, 7.73 (s, 1 H),
To thelrolxgge p‘é6-bgn4-3oloxy|:2 |sopropenyl 1 2 3 4-tetrahydronaphtha|ene 'and 6- benzyloxy-

2- lsopﬁoﬁgﬁdgljﬁ LPX¥ eﬂjahymr tﬁd'léhe](2237gg %rﬁoeet K yesiy ?éfbafﬂhf B3ldded

e'title co preparé ousl|
10% A8Gi3A0emg) angd ks IBIdrqgenated at RT and at 1 atm for 4 h. The mlxture is

flltereﬁhr@@géﬂ%éé cﬂ%d%gﬂtrafé i8 cgn&nhgferdaimc&f? ARt &iad el ifre)dofhpound:

ution
"H NMR (2512113095 £, et §1Hz76H), t1ed-1.42 (18, 2H}, dt42ahg8 (Onaipht! 162

m, 1@??.89”12&5&{1% 1H; §§9 B, 1@?%@%2775%\ £ C4(4§§leg:ﬁ)6@§(?d J=

irre rogen at
2.5 Ha, t1H), 5.5 eh Jf=| 25e8w tH), @Lﬁﬁw(dCéFl&léz drlrli YB@?W":HW@'@ (MH) =
189 concentrat ed. The residue is purified by colum
chromat ography to give the title conmpound as a brown
solid. H

F.  5«(3-HyHrdwyt7 WGPXD‘X@GGB ,%te‘!r%ydmwhﬂml@h@pﬂibhéf‘bﬂxQ yl

1,2,5- hléldl%z&“éﬁﬁ(% dne 5= thiadiazolidin-3-one The title
I'S prepared as a white solid anal ogously to

The tlﬂia(emmcmnﬂi assa peiasdibh,saftisopreBared as a white solid analogously to Example
48, st?%sné)(tp m@eet hﬁﬁ égﬁ%t%rgw r%ﬁ%owrg%gl{]%%ht gﬂk\lﬁ/ﬁa ONSBM,) 50.92
(dd, JE £8-618 #E, i), 1314)-1.30.(M31H), 3855- 1r821rh1) 1HY, 192-1.56 Tm( i), 1.82-1.90

(m, 11%);% 85%2' %g(r? Sﬁ% &;39 21§9 ggzii—l) 35_35 ﬂ/b}lszEH) %@24 & 3H), 7.70 s,

1H), &BREPlIa); BA-1%r €B823- Di et hyl - 3- hydroxy 56,7, 8-tetra hyd
ronapht hal en- 2- yI)-l, 1-d ioxo-1, 2, 5-

'Examlpefllazolldln -one HON, //0O N

5-(7-Ethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-

3-one



/\"O iH WD 2007/067615 PCT/ US2006/ 046545 -94 A
2, 2- D et hyl - 6- net hoxy- 3, 4-di hydr o- 2H napht hal en-1 -one
wabh@706t6h® conmpound is prepared anal ogously t oPEREAPDE046545
49, step A using ethyl iodide to replace nethyl
i odi de. B. -92- (
5-(7,7-D et hyl -3-hydroxy-5, 6, 7, 8-tetrahydronapht hal en-
2-yl)-1,1-di oxo-1, 2,5- thiadiazolidin-3-one The title
compound i s prepared as a potassi um salt anal ogously
to Exanple 48, steps B-1: NVH (CD30D) 8 0.83-0.86
(t, J =7 Hz, 6H), 1.26-1.39~m 4H), 1.54-1.58 (t, J
= 6.8 Hz, 2H), 2.41 (s, 2.65-2.70 (m 2H), 4.30
(s, 2H), 6.58 (s, 1 H," ( 1 H; (MH- = 337.
- Exanpl e'54
5- (3- Hydroxy- 7, 7-di prlgg
-2-yl)-1,1-dioxo-1,2
HO 11-0 NO A N
2,2-Dial | yl - 6- net hoxy- 3, 4- di ﬁydro- 2H napht hal en-1 -one
The title conpound is pr Ned® anal ogously to Exanple
49, step A using allyl Brontide to repl ace met hyl

i odi de. B. _ .
A. %ggw%%d?‘?';hq’%'-%ﬁ'HH)Q'?‘-"f,HZ',‘%?M'J?'SPT"éﬁ%r onapht hal ene
The titE®mgduh€ iscapare dnaRgbliSP &y BxhniN& U8 oS AVsirg suidigtlide to

48, steps B:C.- C ,
replace meshylypgidsxy WMR (ERENS P98 (67 BHEeitafydr bPR e Hak 477-1.92
(m, 2H)22 ¥O-2: 1h (A, ‘3|l-9x232§-22315(m t1|P4)a218@éCd2l (i, 2H3; D7 (ST el (6 60 &1, J =

und 1 s prepared anal ojqously to Ex arrpeé st eps
° Bz, B 785

.25HZCJ , 6114 (WR/ EE: z, Hp 785-(d. 88 8&126H), 1.15-1.32

(m 8H), 1.52 (t, J =6 Hz, 2H), 2.41 (s, 2H),
B. ﬁE - &&%-1 2HfihydforSplithaleps) . 6.65 (s, 1 H), 7.05

% - —y365'2§pExa e 55 WD 2007/ 067615

Toa splg’qm @yb@;—g‘@,ﬂpxy -3,4-dihydro-2H-naphthalen-1-one (6.10 g, 29.9 mmol) in
MeOH (70 mL) at 0 °C is added NaBH, slowly and the mixture is stirred at RT for 30 min.
Then 2M HCI solution (200 mL) is added and the mixture is stirred for 10 min before it is
extracted with EtOAc and concentrated. The residue is purified to give the title compound as

a clear oil: (M+H) = 189.

,7,8-tetr ahydr onapht hal en

C.  2-Ethyl-6-methoxy-1,2,3,4-tetrahydronaphthalene

To a solution of 3-ethyl-7-methoxy-1,2-dihydronaphthalene (2.6 g, 13.8 mmol) in MeOH (20
mL) is added 10% Pd/C (200 mg) and the mixture is stirred at 1 atm for 18 h. The mixture is
filtered through Celite, and the filtrate is concentrated to give the title compound: 'H NMR
(CDCl3) 5 0.87 (t, J = 7 Hz, 3H), 1.19-1.32 (m, 3H), 1.49-1.50 (m, 1H), 1.80-1.82 (m, 1H),
2.19-2.23 (m, 1H), 2.72-2.67 (m, 3H), 3.67 (s, 3H), 6.52 (d, J = 2.5 Hz, 1H), 6.57 (dd, J =
2.5, 8 Hz, 1H), 6.83 (d, J = 8 Hz, 1H).

D. 6-Ethyl-5,6,7,8-tetrahydronaphthalen-2-ol

The title compound is prepared analogously to Example 45, step C from 2-ethyl-6-methoxy-
1,2,3,4-tetrahydronaphthalene: 'H NMR (CDCl,) 5 0.89 (t, J = 7 Hz, 3H), 1.24-1.34 (m, 3 H),
1.49-1.53 (m, 1H), 1.81-1.86 (m, 1H), 2.20-2.26 (m, 1H), 2.66-2.69 (m, 3H), 6.48 (d, /=2.5
Hz, 1H), 6.52 (dd, J = 2.5, 8 Hz, 1H), 6.85 (d, J = 8 Hz, 1H).



-95
5-(6' - Hydroxy-3',4"'-di hydro-|' H spiro[ cycl opentane-1, 2
WO 200apbitsnal en] - 7' -yl )1, 2, 5- thiadi azol i di n- 3- OPET/US2006/046545
1-dioxide HOSSO NO OHA
3',4" -Di hydro-1' H spi ro[ cyadsapent - 3-ene- 1, 2' - napht hal e
n]-6'-ol To a solution of
2, 2-di aal I yl - 6-met hoxy-1, 2, 3, 4-t etrahydr onapht hal ene

16. 5 bt ai ned during the preparation
é‘ﬁﬂﬁgé‘nﬁ'F’Q 5j§:7r8ﬁtelﬂ>éwa?5‘3& hthalen-Zitled G ubbs cat al yst
Toa sbllnﬁén BEAROAETA., 1 d5 thgzs b n?fm Ac@ﬂfém A2) BHO PE & added 6-ethyl-
ture is stirre mxture is

5,67 %tﬂﬁr@emrpa@%haé@mZm ﬁ% ??r eoﬂ 1 % ngn%mtﬁ?@fi (33 r@%ﬁﬁwﬁd Itis -

allowea?to dahh @c\!\’ﬁrélﬁllegi ten‘iﬂe%e ér@lﬁrr%}l f@r 115 h&ndtthery at—407 °d‘@ntll starting

matenglpﬁ con@p@@h( 9onsgl|('r1r2d \w}\lqtﬁr is gﬁﬁed gollpweg @y qugg\c g‘hg grg(aylc layer is
concertted @n@%urﬁﬁéd ti}l col@nrﬁghr%n"éiogr@pl@ﬁo oA the tiffedmpduridzas d yellow

oil: 'H E?M%(cm&a}%wﬂ , Jp 7 Hendd Ebzm% ﬁn,r%rw&bgbéﬁ«ahél-m 1285-1.90
(m, 1Hi 53R 9 WLR72 7¥h)6l @, 531-13 @W:@Saﬁyw 4 E% HONR.29 (s, 1H).

1-di oxi e title conp und epar ogously
L to Exanpl e 52, steps CGH 'H NVR (CD30D) 5 1.43-1.46
F. Qﬁﬁnaﬂpxy-z etlayl47- Mwﬁ?%ﬂetr@mom@hthﬂfnez 73-2.76

The tltféﬂﬁo}qﬁ@@dgssér%p&%d a%lé‘)ogoéslﬂo Exampld 1Htep 807 (s, 1 H);

(S)-7-Et h% droxaa/.' 8-t et r ahydr onapht hal en-
G. :?B?F‘}Y'!?X17tﬁt yddi,q,?@ -totr Mﬂma@byﬁlwﬂ x&amms HO/ N~ O

Toa s?lu§oﬂ-M @ani} o nzzﬁﬂillﬂﬁi?r@lﬁz BGlie he Bt ﬁ*%e e (218@ mg% 57

- et hano co

mmol)jig a@@@p@nﬁfd/ca@ﬁp @@5@@#35“"?6 UBSIeIyHergss atrgesphere ?1? atmhfor 18 h.

It is thén ﬂﬁér@@ﬁ*e@ﬁ’@é\ﬂé an@%ﬂi&%@&w QC%%E)at% 9 Th@@ésﬂuég %anled by

column chroma%ography to give the title compound as a brown solid.

H. 5-(7-Ethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one A

The title compound is prepared as a white solid analogously to Example 1, steps E-l, from 3-
benzyloxy-7-ethyl-5,6,7,8-tetrahydronaphthalen-2-ylamine: 'H NMR (CD;OD) § 0.96 (t, J =7
Hz, 3H), 1.28-1.41 (m, 3H), 1.53-1.58 (m, 1H), 1.92-1.97 (m, 1H), 2.25-2.32 (m, 1H), 2.72-
2.80 (m, 3H), 4.24 (s, 2H), 6.57 (s, 1H), 7.07 (s, 1H); (M-H) = 309.

Example 53 .
5-(7,7-Diethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-

thiadiazolidin-3-one

HO



4.69 (d, J = 5.6 Hz, 2H), 5.36 (dd, J =1, 11 Hz, 1
H, 5.70 (dd, J =1, 17 Hz, 1 H, 6.81 (dd, J =3, 8
woi20074064)5 7.03 (d, J 2 Hz, 1 H), 7.06 (dd, BCEHUIDN6/046545

17 Hz, 1 H), 7.25 (d, J =8 Hz, 1 H. B. |

- Bronmonet hyl - 4- met hoxy- 2- viggnyl benzene To a sol ution

of (4-nmethoxy-2-vinyl phenyl)-nethanol (7.90 g, 48.2

nmol ) in diethyl ether (100 m) at 0 Cis added PBr3

Water is added carefully

5. nL, 53 I
A 4,3 0hbyloynetoresd-hydro-Tmaphialen et 1 (| oned
The tltl‘éacroﬁfdﬂuhhl iﬁ‘e}ﬁ@l@ﬁ a’ﬁb@ﬁ@u e E‘J@Hﬁ%4ép§t§‘r%Aau§H§le{hyl iodide to

anmount OH to adj ust to 7 - e organi C
rep'ac%mert%tOQ'%e dried with I\/gSO4 and concentrated to give
the title conpound and it is used directly in the next

- B. §(79pD(|étHyNWydf&@@§)7 ﬁte@raﬁ?d(&wagﬁkﬂaleﬁ-z?ﬂ) iﬂ-d.@k&-ﬁ,zz 5-

thiadiazolifin-3@m® (dd) J = 3, 8 Hz, 1 H), 7.03 (d, J = 2 Hz,
The titie dd}nfonng(ﬁs cér‘egarea as a]'&otasjs7unl1"§alt dndbgoubiyds Exdmptk 78, %teps B-I: 'H

NMR (W@Rﬁ%%@ﬁﬁ(&-ftﬂ N’ét@d‘@xy% W3z §155=-10%8 (ir o F B-Hz, 2H),
Ji | ~53-+3
241 (2403 B PR AN IER) [, OB A HEL L A Bl =37
di r sopropylamne (8.2 nlL, 58.1 mmol) in THE (150 nl)
Example 5478 C and the nmixture is stirred at -78 C for 10

5-(3-H?§%xﬁ 7-3!?%%&);(95‘Fgfs-tet{%)yldr@a&hélﬁa)\} n2-yl)-1.1dioxg-1,2.5-
thiadidzblida®-3epned8. 5 nmol , prepared from
(4S, 5R) - 4- et hyl - 5- phenyI oxazol i di,n-2-one based on the
procedure described in Tetrahedron Letters, 1986, 27,
page 3311-3314) in THE (50 md_is\added. The m xture
is stirred at -78 C for J n. Finally, a solution of
1- br ononet hyl - 4- met hoxy, i nyl benzene (11.1 g,
crude) in THE (30 nL) iUs agdded. The m xture is stirred
at -78 Cfor 10 nim@ndwarmed to RT over 1 h and is

2
1

continued to be stirred E@'for 15 h. The mxture is
partitioned between Et hﬁ sat . NH4Cl solution. The
organic extract is drie I\/gSO4i concentrated and

purified by chromatogr&phy to give the title conpound

= 7 H, 3H),
A B2gilemethdpyp bR diigdro hBadigientofe [y © 17, %0 g
The titlengoripddngd i2pi@Pa@2d@malogpudy td) Exdin@849, sidp @msiﬁg atly| bramide to
3H) . .4 14-4.20 (m 1 H), 4.70-4.75(m 1 H), 5.34
rep'a"%g‘oe,thyjqd:m 3, 11 Hz, 1 H), 5.57 (d, J =7.3 Hz, 1 H),
5.63 (dd, J = 1.3, 17 Hz, 1 H), 6.72 (dd, J = 2.5, 8
. 242-Didllyih-metissxyc2,3-tetrahgdignapbthdlend. 04 (dd, J = 11,
B. 22-Didliyh6-metisskyit hgd bthdl (dd
4 (

The tit%r_ﬁo!_rthﬁu%;gif%prfgar(le%ahgﬁpe&w fo éxah%ple ;-IED stegs' g7 2

(R) - 2- (4- Met hoxy- 2-vi nyl benzyl ) -butan-1 -ol WO
C. ammya&mmmmbwmeﬂ/&mmdremmhsbn-xw)-mﬁ -djoxd4d,2,5-

s added to a solution of
thmdn%%%d@k”, (R) 2- (4- nmet hoxy- 2-
The titlel cmnhﬁumayé brelputexaranla]ogéumtdmarﬁpne 52 natb e 829l 'THANIMRZEOROD)
50.859 88 n ot 138 Sad T gy 52T, o1y, 2.41 (s, 21), 2.62-2.65 (m,

2H), 4.25 (s, 2H), 6.65 (s, 1H), 7.05 (s, 1H); (M-H)" = 365.

Example 556



(132 m, 10:1, v/v) at 0 C. After 5 mn at 0 C, the
m xture is stirred at RT for 30 mn. Water is
w@200eeiehy added, followed by addition of aq. MNEHTE2006/046545
solution. The mixture is partitioned between EtOAc
and water |ayer. The organigs extract is dried with
MySO4i  concentrated and purified by chromatography to
glve the t|tIe corrpound as an oil: 1H NI\/R (CDCI3) 6
, 1.36-1.43 (m , 1.62-1.68
5+(6" thow ii|)4 dzh:ecyoﬂ H?Pcrmlcvzmpent@etgzénseh enh7j-y) 261
thladléﬁlldﬁﬂh-o&’ﬁq difkidgd = 1, 11 Hz, 1 H), 564 (dd, J =
, 6.76 (dd, J =3, 8 Hz, 1 H), 6.99
(dd J:11 17Hz 1 H, 7.02 J =3 Hz, 1 H),
7.06 (d, J =8 Hz, 1 H.
(R) - 2- (4- Met hoxy- 2-vi nyl be
(4.9 nm, 68.8 nm) is adgd
chloride (4.5 m, 51.6
-78 C and the m xtureyd
A sol ution of
(R) - 2- (4- et hoxy- 2-vi nyl ?) but an-1-ol (5.70, 25.9
mmol) in. DCM (30 nl) is\adde® The nixture is
stirred at -78 C for 15 r{)"andthen at -40 - -30 C
for 1 h. Triethylam ne PlSrrL 129 mmol ) i s added

A. §|4°B{il§éﬁié;)rm X?p)goféyecléppeﬁ %rqreeﬂg EH@%&@'@H?B@RX g;dlgq_

To a sbidti& of I, Eeﬂuajlyg@meth@wnraem-mmmmmmmamm&m 1r16.5 mmol)

obtain%{i) Eﬁrle tt%%tp?%a}_%\)tl eEﬁg? befﬁc{ JQGD(%@Q‘?E)) rlgrés(a%%c%@ C%usfgsqﬁ?}fﬂyst

(1st gerenagtione1 M, i1.7 B@nablandihe pumple mikiGe N stivredi attRilyfor @8 lherhe

mixer Ty AP aiRa B0 SRAEERG Mt s parmpeust 2 abropp o IR

(CDCli)s TTHE(t( 160 i, )2H)f 2.03-2.181(he 2HY) XLBH2628 (gn, DH)s 2.68 (S12H), L85 (t, J

= 7 iz B AR g B S e R 2 S b0y P 8B dEy k25, 8 Hz. 1H, 6.93

(d, J=(®H4,2ftH)) in THE (50 nL) is added. The m xture is
stirred at 0 Cfor 1 h. The mxture is partitioned

5. g Lfaheni s § it pent e et peebna g 2.

thmd.ﬁim.din.tal.mg:nrrmuﬂdeas an oil: 1H NWR (CDCI 3) 6 0.85

The tife ayiipopng s prepareianaiogagel 1 Exarmele g8, staps Syl ik EBhop)
51 433|H)6 (- zﬁg?é 86- 1371=(nl761-?22 53 (sH)ZH)42 9&2(féﬂ%m JZI-B 228%@ 2/, 6.61 (s,

1R), 7%(3 W)VW("gd‘3§5- 3, 8 Hz 1 H), 6 94 (dd, J = 11 17
Hz, 1 H, 6.99 (d, J = 8Hz,1H),7.02(d,J:3Hz,
Exam |el-@5 G (R) 2- Et hyl - 6- met hoxy- 1, 2-di hydronapht hal ene
conpound i s prepared analogously Exanpl e
5- ((S)-ggithg[—%-ﬁyg\rqnyoﬁﬁ,f,q (%ahydaq@ﬂhﬂ!ﬁ]gn-g-yl) -1, 1-d|oxo 1,2,5-
thladlﬂBﬂd)n- 4-dmt hoxy- 2-vi nyl benzene: 1H NMR (CDCI 3) 5 0.96
= 7.6 Hz, 3H), 1.41-1.54 (m WD 2007/ 067615
PCT/ USZOOG/ 046545 - 98 2H) 230,35 (m 1 H),
2.49-2.55 (m 1 H), 2.76- (m 1 H, 3.78 (s, 3H),
5.94 (dd, J = 3.5, ‘

) -but yr al dehyde DMSO
a solution of oxalyl
in dry DCM (100 nlL) at
rred at -78 C for 10 m n.




10 Hz, 1 H), 6.38 (dd, J=2, 10 Hz, 1 H), 6.60 (d, J =
3 H, .1 H, 6.66 (dd, J 3, 8 Hz, 1 H), 7.00 (d, J =
wW@2042/067614H) . H. PCT/US2006/046545
(S)-2-Ethyl-6-nmethoxy-1, 2, 3, 4-tetrahydronapht hal ene
The title conpound is prepajed anal ogously to Exanple
55, step B, from (R)-2-Ethyl-
nmet hoxy- 1, 2-di hydronapht hal ene: 1H NMR (CDCI 3) 6 0.97
35-1.42 (m 3H), 1.56-1.62 (m
A. é "Pﬁtf‘%yﬁg"mwéhe'cm ”Fthﬁmlz 20-2.35 (m 1 H),
The itk cBﬁ"g)%uﬁé? il dﬁ?ep&@li analoééusfly‘t‘to E)@Fﬂple 85 631E?;$ A, frdma- %eff%x;i S-vinyl-

venzafphyd, (J£0(g; Sfem. 2012 PRgRIT B3y 185 T M BVRGEABych 363 5, 3H)
4.69 (d Qnap BAbEN-23¢/ Ay 9’—"1]0!'1%01% ?5'?05) hd =2 17 ey 1H) 881 (0d, J

hi adi azol | din-3 -o e title''co
=3,8 'é7al1f'|),| 0P par & Hzahld), dSugry/ Fd1Eﬂah|?1 ‘64)48 25s(tie~p$§ 8[H2: dH)
l: "“HNVR (CD3CD) 5 0.98 (t, J = 7.6 Hz, 3H),

1 1.80-1.95
B. ﬂB?o%&m@?I}elemgﬁlgoxylZ 5ﬁ)yﬁoeﬁ2e|(9én2 79Hzm 3r) . 4,28 E;n

Toa sglpyon ef (#anethoxyt2-Mnylphemd)-methamoly .20 av4B)2 mBEY.in Hiethypétber (100
/0

mL) atﬁ) 06|s adg$o(l) )F(’Br 5. é) mL, 54? rprrnog )?(\)/er11 51 rg W ter (lja aglzdoe cgrefuly to destroy

excess E’ rs e,qugfq lgrpﬁﬁmgng@mrﬁmllﬁhetmeen EtOAc and NaHCO; (plus a small

amourﬁ(() ot ((%Hztﬁ%o[[ﬁ EM"(@?DI SNOHe RAGarfic g)@H}Y ls SRUSHItrESoHERN
concerqtatedatqqs'vqx@@ﬁwwommum ARt isrupsH tdirabidnin 2hey ngxt Btep: Uil MMR

-l Q4
(00 PRI, Aot o RN 50 Py 0 M 98 47 e 1k
6.81 (dOCMIEVE GHHZ, 4H), 7.08 d, L1502 HeLYH), . Qﬁj(dde— 11, 17 Hz, 1H) 7.25(d,J=8
Hz, .“_ﬁ:rl nmet hyl silyl)di azonmet hane (2.0 Min hexane, 17.6

) slowmy. After it is stirred for 0.5 h, the
solvent is renopved under vacuumgently to give nethyl
C.  (4SBR)i3tR)-Bry4-MethgrnRwinydbenzyh-hutyryl]-bmeshyl:5-phiemypxazolidin-
2.0ne(CDCI3) S 1.16 (s, 6H), 2.25 (d, J = 7.33 Hz, 2H),
3.65 (s, 3H), 5.00-5.04 (m 1 H, 5.05 (m 1I—|),
n-BuLig268-n3., 63. 3(mnmol ZH M wbeR@te) iHadt3o RGHIUIBA @D Aiisbpbipyamine (8.2

mL, 58 Pthrld) T?‘%’ Q‘Sg % 4 d&%ﬁ{hg'@ﬁtﬁﬁeng s‘t"rr‘%&”g%(?a% r 10 min. A
solution of (48, 5R) -3- butyryl-4 methyl -5-phenyloxazolidin-2-one (11. 99 g, 48.5 mmol,
prepared from (4S,5R)-4-methyl-5-phenyloxazolidin-2-one based on the procedure
described in Tetrahedron Letters, 1986, 27, page 3311-3314) in THF (50 mL) is added. The
mixture is stirred at -78 °C for 30 min. Finally, a solution of 1-bromomethyl-4-methoxy-2-
vinylbenzene (11.1 g, crude) in THF (30 mL) is added. The mixture is stirred at -78 °C for 10
min and warmed to RT over 1 h and is continued to be stirred at RT for 15 h. The mixture is
partitioned between EtOAc and sat. NH,Cl solution. The organic extract is dried with
MgSQ,, concentrated and purified by chromatography to give the title compound as an oil:
'H NMR (CDCl;) § 0.68 (d, J = 7 Hz, 3H), 0.95 (t, J =7 Hz, 3H), 1.52-1.59 (m, 1H), 1.73-1.79
(m, 1H), 2.80-2.85 (m, 1H), 2.98-3.04 (m, 1H), 3.78 (s, 3H), 4.14-4.20 (m, 1H), 4.70-4.75 (m,
1H), 5.34 (dd, J= 1.3, 11 Hz, 1H), 5.57 (d, J =7.3 Hz, 1H), 5.63 (dd, J = 1.3, 17 Hz, 1H),
6.72 (dd, J= 2.5, 8 Hz, 1H), 6.99 (d, J = 2.8 Hz, 1H), 7.04 (dd, J = 11, 17 Hz, 1H), 7.13(d, J
=8 Hz, 1H), 7.21-7.24 (m, 2H), 7.35-7.40 (m, 3H).

D. (R)-2-(4-Methoxy-2-vinylbenzyl)-butan-1-ol



g, 18.2 mml, Archiv der Pharmazie, 332, 23-30, 1999)

and net hyl 2, 2-dienethyl-4- pentenoate (2.0 g, 14
worepeiens acetonitrile (10 m-) is added Pd( QAQRUSBE6/046545

ng, 0.364 mmol), tri-o-tolyl phosphine (443 ng, 1.46

mmol ) and triethyl amne (A8 nL, 27.3 mmol) and the

m xture is heated at 80 C for 18 h. The reaction

m xture is filtered through Celite, concentrated and

th Et Th c washed - wi
LigH, {566 BtS L atAl s modedia aoHIeTONISOR AR Lo b ey |
wnylb&ﬁ@l)Jba@rw{]wmeﬂnypsrﬁhtehﬂdx&bn&huz%mt (Qg H %}3 3 tﬂnﬁb'g\lﬁ THFAVIeOH
a_yellow solid:

(132 n1L illge’l( § vsrgq_g C. Zﬁégr @m@at(qnc 4Ip§ ml)gun?gs stlr@dgqc F{[ 2or 30mig.
Waterfrgcargfd)ly a@d&V fdll&we@ %daﬂﬁﬁ of 8q. NHICI s&lufich. The H@xturB is1

partlthgleg Epeglvq?ym !%tQﬁcgq):l waéerggryqrd g oggqmq.@gtraft ﬁ)dl;lbeg with MgSO,,
conce|5tra(t§d M?éi Bmhy?eh%rﬂatbgidpﬁVY&@%‘ Mtiéaio?rfb'o%néf b 3R, oﬂ ql-l NMR

ent anoi ¢ aci d ester he title conp

(CDCly)$ q3¥435a4 gd-GHal dgolisPyl- 43)%/@%[' @251268 ez 5@-2 69 (m 2H),
3.49- 3)%5[6% 'Mr@w(shﬂ; 3¢ dd, VP14 12z, AHh 18 648 Rz 914 i 132 W), 6.76
©(dd, JE& ﬁé‘iidebr@a%ﬂw&dﬁaVeerWHZ SHR Tefi2nfsk Hyl%o'éht%ﬁo?@%@,l &= 8 Hz,
1H). methyl ester The title conmpound is prepared

anal ogously to Exanple 48, steps E-1 except using
sodi um net hoxi de. to re{)I ace potassiumt-butoxide for

E.  (Ri2-Hdetheyydrvipybensd}-butyrsldehyde i ng: 1H NVR (CD3OD)
DMSOS(h gl%l_( §8 8%%) |slad%|%d3fo %%o(ufﬁbn %#‘%xalylr cRiBride (“415 Frm 5¥*d)mmo|) in
dry qu |(.[)00 @L)ag 2% °G a{l_r?qllthg H)lxtu@ |§,§tu(rgd ag-ﬂlpj) °C far ‘QO7m(ns A gp{ytlon of
(R)- 2-g~rﬁ$th6§y ZJdln'Vi)oenZyl)or?utéﬁﬂ ok (&Ho, is“é Hunol)‘ln%?f\ﬂ @(Wlseao@%d The

4-trioxo-1, t hi ad |azo I di h-2-yl
mixture Jslstgreg a&f z%tq f@ﬁ)}ap‘@jﬂ ap#thea zgn4(2~ -30 °C for 1 h. Triethylamine (18 mL,

129 mbHo]) i€ added sﬁ&kliﬁykﬁs R0 i§ sBifedatQ10H o HOP15MIR: THe ixire is

- {
partiticper GepyRandRGA ARG 21 NG | Becarganic sxiast EairiesoirMases gnd
conceﬁtré'te@togglée tHeQFtIE%BMQBQﬁ@QQEH orange oil.

al en-2-yl]-2,2-di nmet hyl pentanorc acid nethyl ester (50

2 |:2 in WO 2007/ 067615 PCT/ US2006/-046545
F. 1|T1?(R)-2-Ethyl-but- -enyl)-4-methoxy-2-vinylbenzene

MelLi (32 mL, 51 mmol, 1.6 M in diethyl ether) is added to a suspension of
methyltriphenylphosphonium bromide (27.8 g, 77.8 mmol) in THF (100 mL) at 0 °C. The
-mixture is stirred at 0 °C for 30 min. Then a solution of (R)-2-(4-Methoxy-2-vinylbenzyl)-
butyraldehyde (6.12 g) in THF (50 mL) is added. The mixture is stirred at 0 °C for 1 h. The
mixture is partitioned between EtOAc and aq. NH,Cl. The orgahic extract is dried with
MgSO,, concentrated and purified to give the title compound as an oil: '"H NMR (CDCls)
6 0.85 (t, J = 7.3 Hz, 3H), 1.23-1.28 (m, 1H), 1.42-1.47 (m, 1H), 2.09-2.14 (m, 1H), 2.56-
2.69 (m, 2H), 3.81 (s, 3H), 4.85 (d, J = 17 Hz, 1H), 4.93 (dd, J =2, 10 Hz, 1H), 5.27 (dd, J =
1, 11 Hz, 1H), 5.50-5.65 (m, 2H), 6.74 (dd, J = 3, 8 Hz, 1H), 6.94 (dd, J = 11, 17 Hz, 1H),
6.99 (d, J=8 Hz, 1H), 7.02 (d, J = 3 Hz, 1H).

G. (R)-2-Ethyl-6-methoxy-1,2-dihydronaphthalene
The title compound is prepared analogously to Example 55, step A from 1-((R)-2-Ethyl-but-3-
enyl)-4-methoxy-2-vinylbenzene: 'H NMR (CDCls) 6 0.96 (t, J = 7.6 Hz, 3H), 1.41-1.54 (m,



-100 THE MeOH/ H20 (3:3:1 v/v/v, 1 nL,) is added NaCH

(50 ng) and it is heated at 80 Cin mcrowave for 10
wWorew7/odtees sol uti on is concentrated, dissolved PCI/HRID06/046545

and neutralized with | N HC solution. It is then

purified by RP-HPLC to giveg.he title conpound as a

light yellow solid: 1H NVR (C0300) 51.17 (s, 6H),

1.29-1.35 (m 5H), 1.39-1.41 (m 2H), 1.60-1.70 (m 1

2H), 282,354, 12408 85(D. 119, 8367282 ehi Yo 3 Ty 4D 554 e, v = 35,

10 Hz,(W)H5!387d4,Q8= 25@H@|ﬂ1)5@60(§d J =3 Hz, 1H), 6.66 (dd, J =3, 8 Hz, 1H),
|hydrobenzo[b]th|ophen 5Ly|

6- Hydr oxy- 2- net hyl
700(‘55*6[ ﬁ% l2'3;125-thladlazolld|n30ne8 HON /O
NN\0O S OH A

H. (s’)mmkﬁﬁetmkﬁyl2£43etdél§bdi6ﬁ§ﬁﬂhﬁ[ehbt hi ophene The

| e CO Oun | S pr epar e
The it dammARg OB TABeISg BBRBBTSY 9 EGHTRIAGS Y80S TowARYP-Ethyk6-
methof?@?r Qddlﬁgdrbﬁﬁ)hg{égiﬁlédgggm?@ﬁd)@eﬁo ion (Tot=r 2BeAr 8A), Y35-1.42 (m,

3H), 1511 BRdm o1 et 189 L 4 0.ty A28K75 D61 D RIRIERR G GIHITAES (5,
3H), etent(he./ e@mpwm 6.67 L0V £ Balpoewsly Joghannl e 48,

teps

- Benz I ox - 2- met h¥| -d1lhydr obe
L. ‘v?f&@ﬂ} thyb Mﬁ@xvﬁ%m&etr@ &efﬁmmmlsn-&nébbﬂehoxo -1,2,5-
thiadidbHdag8lsley (0 Exanple 1, steps B - D

6- Benzyl oxy-2-net hyl - 2, 3-di hydr obenzo[ b] t hi ophen-5-yl -

The tlt@(ﬁqmpqyng@sda p@a@@bsajt isprepsred analogously to Example 48, steps D to I

R SR Oy 74y 1 4 SSRELB  P 0

(m, 1*‘(),12 8412L31 (@15%69 -2 795 mMVI3H), 528 én @H) ah88 (hd Hyi %0 fse 1H); (M-H)

=309 S stirred for 1.5 h at 0 C B(Ow)3 (1.67 nL, 15
.mmol) is added dropwise and it is warned to RT and
stirred for 1.5 h. 3MHCl solution is added slowy at

Example7and ' Et OAc is added to extract the product. The

5-[6-H§Fﬁ§ﬁcp'(-ﬂdgﬂgstﬁok§ 1% ﬁﬂaégf %Hn&‘{ﬁ%?gﬁéc? g‘l‘&ﬁ{.‘%&%ﬁggh&hﬁgn-z-
yl1-2,2tditriethylpeptanoit azcad methylt%terol i d: (MH—I) + = 301. WO

2007/ 067615 PCT/ US2006/ 046545 -1Q1

5- (6- Benzyl oxy- 2- net hyl - 2, 3-di hyd be

nzo[ b] t hi ophen-5-yl) - {1y

HO

A. (E)-5-(6-Methoxy-3,4-dihydronaphthalen-2-yl)-2,2-dimethylpent-4-enoic acid
methyl ester

To a solution of 2,2-dimethyl-4- pentenonc a0|d (3.0 g, 23 mmol) in DCM/MeOH (4:1.viv, 40
mL) is added (trimethylsilyl)diazomethane (2.0 M in hexane, 17.6 mL) slowly. After it is
stirred for 0.5 h, the solvent is removed under vacuum gently to give methyl 2,2-diemethyl-4-
pentenoate as a yellow oil: H NMR (CDClg) 8 1.16 (s, 6H), 2.25 (d, J = 7.33 Hz, 2H), 3.65 (s,
3H), 5.00-5.04 (m, 1H), 5.05 (m, 1H), 5.66-5.77 (m, 1H). ‘

y,



6- Benzyl oxy- 2- met hyl - 2, 3-di hydr obenzo[ b] t hi ophen-5-yl -
boronic acid (163 ng, 0.54 mmol),
wQ@2qo2/0érmd met hoxybenzyl ) -1, 1- di oxo- 1, 2, 5-t hi adPERUk1006/046545

-3-one (296 ng, 1.1 mmol, WO 2003082841), Cu(OAc)?2

(198 ng, 1.1 mmol), pyriding(0.09 nm, 1.1 nmmol) and 1
scoop of nolecular sieves in DCMis stirred at RT for

70 h. The mxture is filtered through Celite and the

Itra{e is washed with brjne, drie

To a splyiitei { BvaameT RO RUSIRAS & TS T L ainygronapiiien 2-yl ester (5.6
g, 18. z:mmmr@g»%hwbhbmm@yev 833,113-30, 1099 SHIPRBIMY 2,2 MidMthyt-4-

penterwatea%a z A YRl geetpyitrile (16 ml-his ®depe REEPA): (R 1opach3@t mmol),
tri-o-to%f Fhésplarr@ @491y, 4.45 minBi) 2FH FFhy ShinS(PHRLT97.3 mmol) and the

mlxtursl%*g%%gawfbﬁfoz Afde hbye reactionmiieredd Bitered Blrewghopelie- 5-
concthPéte@aﬁ@ efradbdRiheryhe nind érgénlc Iaye( is washed c\)NIth 1N HCI ﬁolutlon

di oxo-1, 2, 5-t hi adi azol | di n="3-one
dried WIW RO an%mnqe@tra@ddéf@emadt(el@ Pyrifigd bmhrpﬁ@tqgranhyrt@ give the

r
e coogBhh bE &Y cbw SOt 2 MR (QOER FTdotE Grll 2 s59R Bl 4ty 270
' -2.81 (g Pz, y’-H)n316IﬁéS rfdribt 3.48 ép:3H)M-B]J +5:69 3011H)56.21 (d, J = 16 Hz, 1H),
t , y be ,
029 (I ¥R R B, P4 1 S e
th| adi azol [ d| n-3-one The title conpound is prepared :
B. %&M@MW%‘-@MHeor@phﬂlajgn-ﬂwlx-ml-qlmeﬂ'lwp@ltanmc acid

le 60
th
me ygé%%pl—lydr oxyi ndan-5-yl)-1, 1- di oxo- 1, 2, 5- t hi adi azol i di n
The titlesonmeungis preBare aNalogously # Example 52, step C.
6- Benzyl oxy-i ndan- 5-yl am ne 6-Benzyl oxyi ndan-5-yl am ne

C. égfeéﬁyﬁ%?ﬁmﬂg':tﬂg%ﬁ' ’uﬂagfé%??&.ﬁ zf‘gl -g;é.,f,gj F,

I ng>w enz oxy ALLTO-1 '
tetrahydroBaphthabery-2ryila2 2 Slimethyl peitancietacid eethylestdry|l ester

 The b Sl Ol B Biithia a0 BepSed o 7

exceptman‘lg) sadiunvie@thade tmréplase patdsiium AbOtdx({d@Fonthp féradihgoitie

v Y B 0, b8 42 o 25 im0

1.60-1A0unT, Y H)f 1.90-d194n(nt, HF&@E@QWWHWQ 6e-2(3. (nh 381), 364 &, 3H),

4.27 (%& #?ﬁﬁqu@fﬁ?gﬁvég é redcgg;uﬁgt |m02 o?tthe

starting material. The reactlon is diluted with
Examplet58r at ed NaHCO3 and

5-[6-Hydroxy-7-(1,1,4-trioxo-1 ,2,5-thfadiazo|idin-2-yl)—1 ,2,3,4-tetrahydronaphthalen-2-
yl]-2,2-dimethylpentanoic acid

OH

HO

To a solution of 5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-1,2,3,4-
tetrahydronaphthalen-2-yl]-2,2-dimethylpentanoic acid methyl ester (50 mg, 0.12 mmol) in



DCM and the organic |layer is separated, washed with

brine, dried over MgSO4 and concentrated in vacuo to
wW@bdoane76(H- benzyl oxyi ndan- 5-yl am no) - aceti ¢ acPdI/ne10ng/046545

ester as a brown gummy solid. C

5- (6- Benzyl oxyi ndan-5-yl ) - kgd-

-di oxo- 1, 2, 5-t hi adi azol i di n- 3-one

5- (6- Benzyl oxyi ndan-5-yl)-1, 1-di oxo 1, 2 5-t hi adi azol i d

i n-3- le 1, st
THEMeQRES (3:53 WIEPRIES i€ 800551 (50 o) and e heatad ot 805 in
mlcrovfavéﬁoﬁ"wthYhé dalntién ¥l cbnéerﬁra@écpﬂ%sélvgd or 10 8fd Ad@tdidkdwith

N H%W't&“"ﬂyd? s Hsmeryified by RP-HPLCp givs-the titlescempeindzasa light wellow
solid: ’%Mmdtﬁo%%sﬁafﬁ@ 9@%\'1%0%5 Ymtsl%@@mph? (fh; 2|j} gl%oBr 70 (m,

TH), 19091, 942(n82qu’225}2£5 (m, 48), Qﬂ*%ﬂﬁ(m 3Hp L. %WS gH) 6.59 (s 1H) 7.09
1H)E\<|WH:)*£

(s 5-(6- Hydr oxy- 2, 2- di net hyl i ndan-5-yl)-1, 1- di oxo- 1, 2, 5-t

: hi adi azolidin-3-one HON S NH OA

Example39,np- 2, 2- di net hyl i ndan-5-0l The title conpound is

5-(6-HRARR! eamdzqgam?hy B&zggﬁ{méﬁé‘fﬁslyﬁ!?%i&z% ofg_om

hoxy ndan one

thiadiazolidifr§io0%y - 6- br ono- 2, 2- di met hyl i ndan The title
compound i s prepared anal ogously to Exanple 1, step B:
1H NVR (CDCI 3) 81.13 (s, 6@1 2.63 (s, 2H), 2.65 (s,
2H), 5.10 (s, 2H), 6.78 , 7.33-7.49 (m 6H).
WD 2007/ 067615 PCT/ USZOOG/ 45 -103 C
'5-(6-Benzyl oxy-2, 2-di meth an-5-yl)-2-(2, 4-di net hox
ybenzyl ) -1, 1-di oxo-1, 2,H2" t |a(§ii azol i di n-3-one The
title conpound IS prepared Bina ogously to Exanpl e 59,
steps D-E (MH) + = 537. EH
5- (6- Hydroxy- 2, 2- dlnethyl n- 5 yl)-1, 1-di oxo-1, 2, 5-t

: hi adiazol i di n- 3- one The e compound i s prepared
A. matm%h»tnw-ﬂam%&nza Kfhibphdrid NVR (CD3COD) b

The tltl? ,qup%u%ls(}_&epafe&'}'rogwﬁ w%y-zlmeywyﬁ)emqqgﬁhlgptms (WO003/106462)

based b &gdprecédlre described in Tetrahedron Vol 31, 1975, page 311-315.

B. 5-Bromo-2-methyl-2,3-dihydrobenzo[b]thiophen-6-ol

The title compound is prepared analogously to Example 48, steps D-E.

C. 6-Benzyloxy-5-bromo-2-methyl-2,3-dihydrobenzo[b]thiophene

The title compound is prepared analogously to Example 1, steps B.

D. 6-Benzyloxy-2-methyl-2,3-dihydrobenzo[b]thiophen-5-yl-boronic acid

To a solution of 6-benzyloxy-5-bromo-2-methyl-2,3-dihydrobenzo[b]thiophene (1.0 g, 3.0
mmol) in THF at 0 °C is added n-BuLi (1.8 mL, 4.5 mmol, 2.5 M in hexane) and the mixture
is stirred for 1.5 h at 0 °C. B(OMe); (1.67 mL, 15 mmol) is added dropwise and it is warmed
to RT and stirred for 1.5 h. 3M HCI solution is added slowly at 0 °C and EtOAc is added to
extract the product. The organic phase is dried with MgSO, and concentrated. The residue
is purified by chromatography to give the title compound as a white solid; (M+H)" = 301‘.



5- (6- Hydr oxy- 2- met hyl i ndan-5-yl)-1, 1-di oxo-1, 2, 5-thi ad
iazolidin-3-one HO S NHO NH OA
WG200e06MXY - 2- met hyl i ndan-1 -one To a sol uti on PET/US2006/046545
di i sopropylamne (5.2 nL, 36.9 mmol ), in THE (20 nli)
is added n-BuLi (14.8 nl,4g6.9 mml, 2.5 Min hexane)
at -78 C. After 30 mn, 5-nethoxyindan-1-one (5.0 g,
30.8 mmol) in THE (35 rrL) is added. After it is
stirred at -78 mxture is warmed to 10

e &leBrguSh amethy: %&-hud;ropgna{altamgamu -8-2#8 C and
dlmetﬁﬁfﬁéhzylﬂ‘i"1dﬁo§&1% gjfhla%%z%hdm@-bhe' s added. The

m Xture Is over h. NH4C sol ution
6- Ben?ﬁowﬁd@éthdh%ﬁ déwdr%t@r\é@l[bifthrpnhem-@%bomme agidd4@3 g, 0.54 mmol),

2-(2,4 %h@%&yﬁéﬁzw ] qdd.emot h 2@@%1%269&5 %W&b@@' g 1%&@% [ S)

rormtora y |vetet|teco
20030§¥841Q NBUHPAC) (1 moB1. 16nmoanmtr@m¢e(ﬂr9,9|mhdlahnﬁn@i) arfhé scoop of

moIeCLtlléut él&&%@wg s‘hﬁe@ %?R?rfSﬂ?@H aﬁ%grﬂligjré! is W@hd%lte and

eps 5- Benzyl oxy- 6- brono di me
the f"t'tau’fet lswa?bﬁ@bwﬁlh aring dried péthd\io SR atrshennsentrated. EEdrmprseluaJs purified
by chr&%?ﬁg%pg?gox%lye Ehr?ett'teﬁomlf ine: (MH-;) 15‘1”d| 6x0-1, 2, 5-thi ad
"~ . jazolidin-3-one WO 20(_)7/ 067615 PCT/ US2006/ 046545 -104

F.  SetfioBenzyiexycgimsshyi 3-slihyrdrpbenzp[blihiophen$yl)-1 J -divxard|, 25-

eB- C 1HN|\/R(CD30D) 6 1.07 (m 3H),

th'ad'%%é'gmg%g' , 2.89-2.93 (m 2H), 4.22. (s, 2H),
To a sglutien ¢f5- (61bqq)zyloxy 28ngthyl-213+ihydropihzd[b]thiopten-5-HxarP e

d.methgﬁ%t%%ﬂghq cﬁ&%)d 2 Sithipdjazolidin-3-ons (Z1 mg, 0,13 mmol) in DCH! GmL) is '
added)TFs, (GOTnLSanci éhe mhwre@atprﬂdm%mfozztw B and DCH le\rémoked

under {2 BP0 IR campRiT N s g Srer Ry AP

301. -2-yl)-1, 1-di oxo-

G. 5-(6-Hydroxy-2-methyl-2,3-dihydrobenzo[b]thiophen-5-yl)-1,1-dioxo-1,2,5-
‘thiadiazolidin-3-one '
The title compound is prepared analogously to Example 1, step I: (M-H)" = 409.

Example 60
5-(6-Hydroxyindan-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

HO

A. 6-Benzyloxy-indan-5-ylamine
6-Benzyloxyindan-5-ylamine is prepared analogously to Example 45, step F, starting with 5-
benzyloxy-6-nitro-indan.

B. (6-Benzyloxyindan-5-ylamino)-acetic acid methyI' ester



1, 2,5-thiadi azolidin-3-one potassiumsalt (47 ng, 0.14
mmol ; prepared fromthe title conpound of Exanple 49
waparogeusly to procedure as described i n ExanpdEU32006/046545
step 1) in DW (3 nL) at 0 Cis added potassium
t-butoxide (IMin THF, 0.13ysl,). After 5 mn,
benzoyl chloride (0.016 nL, 0.14 mmol) is added. The
m xture is stirred at 0 Cfor 5 mn. The rrixtureis
tlone bet ween . E 20 and aq, K2CO3. The eth
To a sii rée;Leolytéon on ana‘amlégug‘e 268%9 §.37 @mqﬂ).lml\/@@l‘bgﬁo mL) is
added a@dlrnm&M)H@Ioml Bytdten glo&%té@% rn&olaeﬁ@@ 4PmEXA7, e%mol) This

pgrgani c resique |I's puril b

s stingefog 2 e Siahacblepite O WhGIHTEY o SOt LavIeRIomorR e . 16.7
mmol)& ddd&l 4rel, thiﬁf@ stirleder {0 min) aFwFrrcH&rrrrZezlt@MS%e\%%ls(&m@’é%

consun?ptzq)n ctfghe itapq)ng rqathaI;ul' 5s re@ﬁtrogfr.ﬁ drluye}&\grﬂysq;gr era{ NqHﬁEg% and
DCM, &adlﬁre%réa%r& léyeraé")s arbidiHlastedidith bine2 BRéE RS MBD, and

s are prepared usi ng appropriate
°°"°ef§'iaé<?40 'inﬁ'@ @FO&@ C-benpylpsriaran-o-Yiaropelseis agidsosthy) @gter as a

brown gomk¢egaRtie 63. Exanpl e Chemi cal Nane M5 (m'z) 64-1
Benzoic acid (S)-6-ethyl-3-(1,1,4-trioxo-1,2,5 (MH)-

C. Wré%ﬂ%’iw'm% -Fy|)rty1-giqroy1.2.5-thizdiazelidinrdanenal en- 2- yi
5-(6- B@fz@@kyrﬁé‘ar% 9WZﬂUi@>x@-Q|23|5-thrad|azolrd|n 3-one is pre ared analogously to
e é‘fé tr|0x0125th|ad|azolplap gously
Examplg{ l-?)t -5 6, 7, 8-t et rahydr onapht ha | en 2-yl
ester WO 2007/ 067615 PCT/ US2006/ 046545 - 105 64-3

D. mﬁaﬁdﬁxﬂihlddn-&yl) 1 1-d|oxo 1,2 5-th|ad|azoI|d|n-3-one
-trjoxo-1 5-t hi adi azol i di n-

5-(6- H)(Olwrr}nd%mﬁyb % 1yq"9><°51 3 %thewaépheﬂwr@naemmmdeanaiowsw to

Examp%slr edre;ﬁé H Bmmzmébmcs 23 (s, 1H£ 676 G, 11,431 (5,28, 282 (0, J =
met hyl - 6- (1, 1,4-tri oXo- (MH"=

749 HFrﬂ"Qd?é’ﬁdm, dth- 2-yl ) -i ndan- 5-yl ester Exanpl e NI\/R

64-1 1H NVR (CD3CD) 5 8.08 (d, J = 8 Hz, 2H), 7.55 (t,

Example$18 Hz, 1 H), 7.42 (t, J:8Hz 2H), 7.23 (s, 1
—é‘—, 6.90 (s, 1_3 4.10 (s, 2H), 2.89-2.65 (m 3H),
5-(6-H .rszy{l@%si'methyu anSyhl,1-digyo-1,2, %uuqd-wl(dm 3uaneH) |
1.60-1.48 (m | H), 1.49-1.25 (m 3 H), 0.92 (t, J =
8 Hz, 3H) 64-2 1H NVR (CD3CD) 8 8.08 (d, J = 8 Hz,
2H), 7.55 (t, J = 8 Hz, 7.42 (t, J =8 Hz, 2H), .
7.23 (s, 1 H, 6.90 (s, 4.10 (s, 2H), 2.89-2.65
(m 3H), 2.32 (dd, J =

A. 6-Bromo-2,2-dimethylindan-5-ol
The title compound is prepared analogously to Example 48, steps A-E, from 5-methoxy-
indan-1-one.

B. 5-Benzyloxy-6-bromo-2,2-dimethylindan
The title compound is prepared analogously to Example 1, step B: '"H NMR (CDCl3) 6 1.13
(s, BH), 2.63 (s, 2H), 2.65 (s, 2H), 5.10 (s, 2H), 6.78 (s, 1H), 7.33-7.49 (m, 6H).



1H, 1.92-1.85 (m 1 H), 1.60-1.48 (m 1 H),
1.49-1.25 (m 3 H), 0.92 (t, J = 8 Hz, 3H) Exanple 65
W®B 20306961y | oxy- 6- hydr oxybenzo[ d] i soxazol - 5- yl ) PAT/LSTH0@H46545
0-1,2,5-thiadiazolidin-3-one . ONO HOO"S-N O\ N
HO A 2,4-D hydroxy-5-niypgbenzoic acid To an ice -
cold stirred solution of nitric acid (70% 28 nl-) and
AcOH (30 mL), is added portl onW| se
4-di hydr oxybenzm c.aci ).
C. BB S S g -2 2k dimp R R 8 liogo-1,2.6-
thiadiXElidmsL3ighe OOM t enperature. The reaction becones very
_exothermc and is cooled again in an ice bath to keep
The tittergompornd issprepargd pnaleo et fo/Exaserte SPestpes Btk (M+HY 537
mxture is stirred at roomtenperature for 18 h. The

D. sqelnywraﬂ, @rze&hmtﬁﬁhﬁuam Wq?f 8648102 Bthid Hr | egﬁl&ﬁ@ﬁ@

is filtered, washed th water, air
The tlﬂﬁa@ﬁmumﬂwp@medma@gpe@y tm!ammmedustedl 1blrhdj‘dBL(C@3®B) §1.12

o HERES. o A B R AERREEL s B A L s

chl oride A m xture of 2,4-dihydroxy-5-nitrobenzoic

Examplei6? (14.2 g, 92.1 nmol), thionyl chloride (100 ni,
L 4l 4 refl uxed

54&H§g%§wﬂ%hk4@ﬂﬁr QE%ﬁs a?éqgg%%§§ﬁ%d a'bégﬂged
pressure and the resulting gumig stripped once with
tol uene and dried under reduced pressure to afford
2, 4-di hydr oxy- 5-ni t r obenzoyl [
is used wthout further p
2,4, N-Tri hydroxy-5-nitrob
2, 4-di hydr oxy-5-ni trobenzs loride (17.0'g, 78.1
mol ) in dioxane (70 MY~ i SyY"added to an ice cold
sol ution of 50% aqueous hydroxyk?nine (35 nL) and
water (35 nL). After the A thon is conplete, the
ice bath is renmoved and tRe nﬁ&ﬁuwe is stirred at room
tenperature for 30 mn. T pesul ting thick
precipitate is filtered, sHéd once with 1: 1

de A sol ution of

A. 5-Methoxy-2-methylindan-1-one

To a solution of diisopropylamine (5.2 mL, 36.9 mmol), in THF (20 mL) is added n-BuLi (14.8
mL, 36.9 mmol, 2.5 M in hexane) at -78 °C. After 30 min, 5-methoxyindan-1-one (5.0 g, 30.8
mmol) in THF (35 mL) is added. After it is stirred at -78 °C for 1 H the mixture is warmed to
10 °C for 30 min. The mixture is cooled again to -78 °C and methyl iodide (2.3 mL, 36.9
mmol) is added. The mixture is then warmed to RT over 1 h. NH,CI solution is added and
extracted with EtOAc. The organic extract is dried with MgS'O4,‘ concentrated and purified by
chromatography to give the title compound (2.38 g): (M+H)" = 177.

B. 6-Bromo-2-methylindan-5-ol

The title compound is prepared analogously to Example 48, steps B-E.

C. 5-Benzyloxy-6-bromo-2-dimethylindan

The title compound is prepared analogously to Example 1, step B.

D.  5-(6-Hydroxy-2-methylindan-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one



wat er / di oxane and dried to obtain
2,4, N-trihydroxy-5-nitrobenzam de. After standing in
wo b@7/06%iF i gerator for 18 h, the 1:1 water/di OREIES2006/046545
solution affords additional 2,4, Ntrihydroxy-5-
ni trobenzam de: (MtH)+ = 23p41. D. 5-N itrobenzo[d]
i soxazol e-3,6-d iol Thionyl chloride (20 nL) is added
dropwi se to a mxture of 2,4, N-trihydroxy-5-
i trobenzani de .7 g, 31.3 pmol ), in THE (50Q ni)
The tR GERRGNY & PP e ok Eraryle Pibstopi Brig HR (CBZ0D)
5 1.07 AAdBH), Qmmdskmeathaégeﬁggkm5§l% 4o 4821, 6 BEYsM P Y118 (s, 1H);
is allowed to cool room tenperature. The insol uble
(MH)m@:l pitate is flltered off and the filtrate is
~concentrated and stripped twice with toluene to a

Exam b\63
(2- oxo0 2, 4] di oxat hi azol -5-yl ) -benzene- 1
Be"ZO'%ac'd 6@$ daﬁeté\vbav(%vﬂ,%que 1,2:§-thiaslinaedidin-aryl)s8,6.7 i
tetrah?@l‘dng hﬂla@grp%@g‘s%{egoo m.) is added dropwise
rlet ylamne”(16.9 nL, 121 mmol). After stirring at
roomtenperature for 45 mn, ice_and water are added
and the mxture is acidified W "N HCl. The m xture
is extracted twice with d the organic |ayers
are washed wwth 1 N HCl g e, and dried over
MpSO4, filtered a A yted. The crude materi al
is purified using f tography on silica gel
eluting with 1:1 Et “ePaf f ord
5-ni trobenzo[ d] i soxazol e- 3, 63di Foas a . yel | ow sol i d:
(MH- = 195.1. E. 3,6-Bis- IHyl oxy-5-nitrobenzol d]
i soxazol e To a suspension o
To a sglutinrt ofdhEasiroly % Gxdimethpl-36 8 Sdietrbhydrorapithaferb2-yhatpd -Hioxo-

D L Y i e
compoR09d ?f B6arl6 4PEHaldgR081% tdDpr6bedure as H63cribetin Example 1, step 1) in

' od ' L. { The .
o ) 4186 S bl PBILRATPRATLIEE S 24t Ao B
benzoy ghlletide (he tomgadiilé nphal$'es adsled epfer mixéude dnstirngaish el °Gvidr 5 min.
The ml‘ggkg L‘sﬁﬂg'{oggﬁ ?gtw gS gﬁ(g gv CC}VQ%%% e}tfnj%rl Ietayeerr(lesdre%q%(\j/ed The .
aqueous layerie acidifiddl by @)ddmglw HEI solstmnj dnd Et,O is added to extract the

ok, P A RSRALED) LB IR Bl uB s ot
NMR (CDs@D) 8. 02 (S.?GHW(DJG)Z tn =H Bac2i)] 2.59nk) 2H)s 288ded/ = 7 Hz, 2H), 4.43

o, 2HPRETEF D) SOl Sl (22,90 BT o

(M+H)‘2—h1and then at 60C for 1.5 h. The mixture is dil uted
with Et OAc and saturated NaHCO3 is added dropw se,

Exam Elg%gl ting in the formation of a pr ecipitate. Sodium
onate (2N) is added and the insoluble precipitate

The follcvirig tdrepaohdefafe prEparqahastresapprepriasestarting enatansls bh¢ general
quepus .oh s extracted wth EtCAc (3x). The

procedgfeéaq%sgnt?eéﬁé%a%pgeé shed with water and brine, dried
over MgS&™4, filtered and concentrated. The crude

Example Chemical Name MS (m/z)
64-1 Benzoic acid (S)-6-ethyl-3-(1,1,4-trioxo-1,2,5- ’ (M-H)'=413
thiadiazolidin-2-yl)-5,6,7,8-tetrahydronaphthalen-2-yi ester
64-2 Benzoic acid 6-ethyl-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- (M-H) = 413
y1)-5,6,7,8-tetrahydronaphthalen-2-yl ester




mat er
gel ,

w@bdoane768y 6- bi s-al | yl oxybenzo[ d] i soxazol
waxy solid:

5- (3,
i OXO0-

i al
eluting with a gradi ent of

is purified by flash chromatography on

( M+H) + 247.2. G
6- Bi s-al | yl oxybenzo[ dgsoxazol
1,2, 5-thiadi azol i di n-3-one The

-5-yl)-1, 1-

silica

hexanes/ Et OAc to
- 5- y| arETESA86/646545

d

1, 1-di oxo-1, 2, 5-thi adi azol i din-3-o0ne ring is prepared

r*mn:l\/ to FynrmLﬂ 1 st eps E- H with the

anal o
Bdsxep
et hyl
5-(3

Perzaidagid Rordisthybs-6hhddaesa & 2idsthiadiagolidiny
iy e stk shydlondphBibie-24 et or d

| QB Gr441

5-yl)-1, 1-dioxo-1,

64-4. t
5-( 3-
0-1 2

v] oxvhenzo iLsaxazol -
a(

1Balaﬁospz@ﬂlcﬂ izrdimethylB-(1 (Id-tipxo-1.2864. 0. H.
L\{H.ad.&zswd.ﬁz(t)%d.heéw@wé@t[apl]Isoxazol 5-yi)-1,

hi adi az din-3-‘ane  To a solution of

1-di ox

5- (3,

e

E
Xa >

6- bi s- aIIonxybenzo[d]|soxazoI 5-yl)-1, 1-di

I OXO- 1

N 51, 015 moh)
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T EOH

64-dtra
0. 004
tenpe
(0.05
at ro
under

ovat n

K1k MVIR (DR0D)Ereepkd, N palz| 2d), aris0}, (98005

el 7 %Mk Mcotl 7 endd bilos, Ban
3490 (§.2H)52. 8o, 95 (rs, 3Hided2 (dhe Mt idz, I S
TRl B st e o Aade ] B ThifcRien 3

Elgidjaz(cthrsﬁaizo@i-aphy on a B| ot age pur|f| c

f"l_le"I\I

g,

at room

tie
stirred
renoved
s
ation

t O

”'HNMR C“DSSD‘)'S 8.08 t’c'i ‘Z] §H‘z §H) 7“5‘5‘(t’J‘” 8
3HEy1H)XY-4Q (madmwbgm)m[zﬂ(lssmas@(y(é W) - 1,
_,5th|:i\_82§8hd as a sol i

4304 -2.65 (m, 3+?) 2.327(dd, J—16d12 |-(1z
mmyq@z@ﬂsﬁoﬁ tnﬂ) P@D-1.48 (- 1 IM) atl4aadls @, 13-

1¥diox

2-yl

)-1
um sa

3|7|e 2- C(aejbpé'#;' cid et hyI est er ‘potassi

06/ 046545 -1-08- OO0 H

sal t
NOO

(M-H)"= 399

0 A N (2-Hydroxy-5-nitrophenyl)-Tormam de To
a stirred mxture of formc acid (20.7 g, 0.449 nol),

acetjc anhydride (32.0 g, 0.313 nol) and pyridine (37
M@'EQ%S mol ) is added at ambient tenperature

5-(3-Afly Xy 5onykirBky BB IR oxaZ2di-5lyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
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A. 2,4-Dihydroxy-5-nitrobenzoic acid

To an ice cold stirred solution of nitric acid (70%, 28 mL) and AcOH (30 mL), is added
portionwise 2,4-dihydroxybenzoic acid (7.7 g, 49.9 mmol). The mixture is stirred at 0°C for
15 min and then slowly warmed to room temperature. The reaction becomes very
exothermic and is cooled again in an ice bath to keep the mixture at approximately room
temperature. The mixture is stirred at room temperature for 18 h. Thé resulting precipitate



g, 0.156 nol) in 15 nL of formc acid. Stirring is

continued for 18 h. The solid forned is separated by
waewrienifiltrati on, washed wi th aqueous sodi UPET/US2006/046545

bi car bonate, water, DCM and hexanes. After air drying

for 18 h, N-(2-hydroxy-5-nipgophenyl)-formam de is

obtained as a light green solid: (MH" = 181..1. B

N- (2- Benzyl oxy-5-ni trophenyl)-formam de To a soI ution

.o of N (,2-hydro tro hen or mami de 0.143
s flterfzgy \5va§'}?dmy<>% \ﬁ%b Cf“)?d R aabe P RS & bt &uced
pressdré?o gfford.2lb8ihg@roky-5nittdbenesic Briderrzsdidbper) de1dey. g,

.158 nmol) at 60C. The mi'xture is stirred for 1.25 h.

tur water. The precipitated
B. 2321?? E}"i{\?@%ﬁ"a‘?é’g@ﬂzﬁécpmq&atl on and washed with 1 N
A mixtti@ of 20atRIyd l@RYi—ShﬁYcﬂféﬂéolc@Bﬂ (141|2rg @QI1aﬂm69rthib%yrbm&ude (100 mL,
afford N (2-benz OXQ/ -nitro ¥ -formam dé as a
1.15 mgh, gnd diethyifor n%isle( drogg his {e ueged or'4 h. The solvents are removed
under Péo(uﬁed\ﬁrdseur% di’ﬁﬁﬁéf Fé%?&}ﬂﬁEQﬁNH l);%ifﬁfp@&%’h@@wﬁh fBIQfédér aﬁwoocfned under

ben X trophenyl ) -formam de ,
fed“C% Fisur%% 6?9%2 d"ryﬁygﬁﬁﬁd‘%@@my&@h'e?@ é\%a UM w@u:h is used
wuthouunmmérpurnf@brmsphere of H2 for 19 h at ambi ent
temperature. The mxture is filtered through Celite,

%/\gﬂ].gd i th gtog gnd the filtrate is concentrated at .
@B%Pé&' gMrobepzamide | ¢ i ng solid is washed with
A solul\@rB&t Zsﬁldﬂfya}ox?/JSWﬁﬁoBéhz@%Ifcﬁro@Ldél'({750 g, 78.1 mmolz in dloxang (70 mL) is

added grr)@a;ce colbgaittior X%@E/”M%@r@gy%%pgmm@nq water (35 mL).
After tHﬂb acﬂuiﬁbrﬁls%oﬁ@réﬂ@xwé ice baei d r@ﬁ‘aBVéd S5 e nfi Qtu?e §%lt|h‘éd @froom

2 f
oo SR LA B el
water/dibkariet é;’nd(dhea&5 oBtairf2, 13\I-mmhﬁotx§l‘5 er%beFE&n@bXtAH{e? slafding in the
xture is

retige NPT 4R gt WBeBGicHRIT PR T SRRPPLOA bibua -

nitrobe@ar@ieg (M+4)" 2P 15ml ) Wi th potassi um hydroxi de (0.28 g,
4.99 mmol ) at O0C. The conbined m xture is WO

7/.0676 PCT/ US 46545 -109 stirred for -1 h.
%@qf%ée"@ lsi°5ﬂz#‘f’>?§t€8|é’ql s added saturated aqueous
.Thlonydebm!dB Qb|rﬁ)|_)l lsiad@wdropwtséa@beﬁxwé& Etariny dFRsxy-5-

oo g ALk 3E B S TS s o oot

reflux cﬁdrinb&h@ddéﬁﬁ&n §ﬁmﬂh€ﬁ‘héafeadat 56°@fdraBth. &nBimikiufis Alowed to cool to
benzyl oxy- 3-fornyl am nophenyl ) - hydr azono] - pr opi oni

room t%magrag.lrgt Hype inseluble ;gﬁgplgatg Jgflltergd off and the filtrate is concentrated and

stnppeEQﬂK:)é'vﬂﬁhMol%eﬁé’de’ bﬁ%%&%ﬁ!lﬁéqi 3224?’8i)%(th1a§olﬁ’3(-9l) Péﬁé@ne -1,3-
ic acid yl ester as a dark oil

diol as 2 S[L{"Ambéﬂﬂrl BXG S9sReHRiP A fientiR dhgirxane/(d PAFdA d agdesidrepwise

trlethylamﬁweaﬁB@ AL M1 rﬂﬁﬁ)ﬁr Aft@l“gtlrrmg at room tem eraturef r?5 in |ce and
enzyl oxy- 3- f or nyl am nophenyl azo) - 2- E_r,’l

4
water %’8@9??@ apg the thXHW 'Se%,q%fﬂed W%h NHSE o O@mx’thref i :epﬁr@ctad; tvwlce with
EtOAc(alaQ tﬁ@»brg@ﬂf& &g é:%du&éhaé%hfm HE 2ndori OPTah%n& 8AEd bRt Mgso.,,

rei1s neutralized with saturate
f"teredkﬁr@a%oaeﬁrafaée%n@q erede gwtenal sgpusifivg usiag rﬂgsfemrpa@tcegmphy on

silica g\é'l élbtmg with 1:1 EtOAc/hexanes to afford 5-nitrobenzo[d]isoxazole-3,6-diol as a
yellow solid: (M-H) = 195.1.

E. 3,6-Bis-allyloxy-5-nitrobenzo[d]isoxazole
To a suspension of 5-nitrobenzo[d]isoxazole-3,6-diol (1.1 g, 5.61 mmol) and potassium
-carbonate (3.9 g, 28.2 mmol) in DMF (10 mL) is added dropwise allyl bromide (1.42 mL, 8.30



Et OAc and washed with brine and water. The organic
phase is separated and dried over MSO4 and
waeoneeetsrat ed to af ford 5-benzyl oxy- 6-f or nyl anPemU32006/046545
H i ndol e- 2- car boxyl ic acid ethyl ester as a grey
solid: (MH)" 337.1. E _q07-
6- Am no- 5- benzyl oxy- | H i ndol e- 2- carboxylic acid ethyl
ester 5- Benzyl oxy- 6-f or nyl am no-1
dol e-2-carboxylic acid ethyl ester

mmol)nﬂ@p)mlﬁt‘yre SRlFEA db EPahiesperaturs f?f % b Jf‘eé‘&'étﬁﬁﬁw'é/‘iﬂbtﬁé pwith
EtOAc( 4Rd 1Ek)and Midte B4 RRIAEH. OTheé §rgtah%§ih%§e‘@ éé?)aﬂatéh hitd waéﬂeoewlth

and brought to reflux separ at ed

water g DS $nforEa ouer Moson SHETRHER0 SaPeRmIReRs 10 RaEb BE-bis-allioxy-5-

n|trobe§«ﬁd!dq1§¢)@z§@ré},0§1§(§|@ and water, and air dried for 2 h to
af ord 6- am no- 5- benzyl oxy- 1 H-i ndol e- 2-carboxylic

h ester as a grey.solid: (MH- = 311. F.
F. ‘rﬁvfﬁa xfpxabe'izqidhsmzeksyia@ms t hi adi azolidin-2-yl)-1
Toa sbtuhé\del @6201&@!1;&9@9}5 hlﬁ'ol?éi'izg[f]l%)!&bleQQ%@rg, 2.17 mmol) in FtOAc (12

(1 4-trioxo hi adi azol i di n-
mL) is ﬁdﬂﬁ@j BP'E'DQW@SH'BGQfﬁloﬂd%\éihddf@f%@l 2 g9.% Mneol). pFhgyidure is stirred

at rooﬁcq bhp¥aife Fol2 § %H@ friRh RS IMESH oY hle nfigdrd i8 dﬁﬁ@mnﬁ EtOAc

steps E-I, with the exception t in ste
and Seélsrﬁtqd N@-‘QOS ssoackviéd drquasemreaunns lrmtha/@afreauoeértqfarmecmltate

Sodiuth %a@ona%ﬁb is adde@%%d tl@(ﬂgplbgleg)?e%plt ée is flltfareéil off. Thﬁ ghafes are

droxy-6-(1,1 trioxo-1 I azo

Separatpd ﬁ%tf@@u@a%é&@ﬁa ig exeaciebwithEtPAG (XutTfle asganie lams are
washeaQ\QtW\pﬁZ@ﬁi B’ﬁ;@ H%@Q@rW?ﬂlteré&gngQFcheEh"é'teHO THe dlide
6- Am no- 5- benzyl oxy- car boxylic
mateﬂalds aU@fl%bmfdﬁSQ qhExR3iParep nO'P«ISi“ﬁ%i9¢|e9|2t|@9aWkﬂ@)R3@Ir$djerﬁ®‘f d
{ _
hexanis%/ﬁ?n%cet%(ﬁfor& %%—b@%ﬁﬁm@beﬁz%%%ss%zo‘l &y iy ﬁ@?g%ﬁga\/)\ggohd (M+H)*
=247k0H (1 M 5 mL). The suspension is stirred at.75C f.or
2.5 h. The solvent is evaporated to afford 6-am no-5-

G. @Ff‘ﬁﬁl%“ﬂ%x%éﬁﬂﬁﬁﬁé&ﬁ@f—@@b%l 1-0i%0-11 2, 5Bniadiazolidin-3-one

benzyl oXy- 1 H i ndol e 2-carboxylic acid
The 1,3- qlﬁgqohypﬁt;mawazolggq grone ring is prepared analogously to Example 1, steps E-

H, with the exception that methyl bromoacetate is used in place of ethyl bromoacetate in

step E, to afford 5-(3,6-bis-allyloxybenzo[dlisoxazol-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-
one: (M-H)" = 364.0.

H.  5-(3-Allyloxy-6-hydroxybenzo[d]isoxazol-5-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-one
To a solution of 5-(3,6-bis-allyloxybenzo[d]isoxazol-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
(0.055 g, 0.15 mmol) in EtOH (4 mL) is added tetrakis(triphenylphosphine)palladium(0)
(0.005 g, 0.004 mmol). The mixture is stirred for 5 min at room temperature, at which point
potassium carbonate (0.056 g, 0.405 mmol) is added. The mixture is stirred at room
temperature for 5.5 h. The solvent is removed under reduced pressure and the crude
product is purified by chromatography on a Biotage purification system eluting with a
gradient of water/CH;CN to afford 5-(3-aIIyIoxy-6-hydroxybenzo[d]isoxazbl—5—yl)—1 , 1-dioxo-
1,2,5-thiadiazolidin-3-one as a solid: (M-H)" = 324.0.

Example 66
5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic acid ethyl

ester potassium salt



6- Ami no- 5- benzyl oxy-1 H i ndol e-2-carboxylic acid is

suspended in isopentanol (10 nL) and concentrated
waio6iees aci d (10 drops) is added. The mi xt ur BCT/BS2006/046545

stirred at 115C for 10 min and then stirred at 90C

for 3 h. Ethyl acetate is_gggled and the mxture is

neutralized with saturated sodi um bi carbonate. The

m xture is then washed with saturated NaC (3x) and

water (1x), dried over MgSHA, filtered, and

concentrated to affond 6Fani no-5-benzyl oxy- 1H=

i ndol e- 2- carboxylic a&tq 3-nethyl-butyl ester. C

5- Hydroxy-6- (1,1, 4-trioxo={, 2, 5-thi adi azolidin-2-yl)-1

H i ndol e- 2- caboxyl i ¢ acj/d nmet hyl - butyl ester The 1,

1 -dioxo-1, 2, 5-thi adi azoN-dRg SOQne:)rlng IS prepared

anal ogously to Exanple 6 @ %o afford

5- hydroxy-6-(1, 1, 4-tri oxo> f?‘IIMKIIaZOHdIn 2-yl)-1

H i ndol e- 2-caboxylic acid 3- met\h |{- butyl -ester:

(MH)- = 380.0. Exanple 680°H

5- Fydroxy 6-(1,1,4-trioxo-1, 2, 5- t hi &i azol i di n- 2- yl)-1

N:l}) ? Zs_ﬁﬁf-#}f%gaqoﬁﬁé,q idesobutyl ester WO

2007 067 15 PCIT/ US2006/ 046545 -112- . OH N O O N~
To a stigred mixtungjofformic acid (20.7 g, 0.449 mol), acetic anhydride (32.0 g, 0.313 mol)
and pyﬁdlh@gﬁﬁéyo 864 i‘%ol) ié alidd LAY gi'be'%qtﬁeﬁx rﬁfilré‘éoalrhlﬂb'a n’%tré’ hleh&l (24.0

2-car 'hc acid 1 sobu

9, 0.158aelbigot s of BJF%W eSHEng iﬁsqqmgntzem n§|h- Eh@ p@w mm@qad is
separa?ébdb)hﬁﬁzttlbﬂ Bittafor ashell with b§Bedtis MR bicarbaRbte, FERIADEM and
hexan@ Hyfter @iryrgng for 118, tN-(20xsiraxysE-Bitrophenyl) fewnardida ipoktained as a
light greleh B8R} Bwd4)carBexyl ic acid 0 HOH N OO

B. N-(2-Benzyloxy-5-nitrophenyl)-formamide

To a solution of N-(2-hydroxy-5-nitrophenyl)-formamide (26 g, 0.143 mol) in DMF (180 mL) is
added potassium carbonate (22 g, 0.159fmol), followed by benzyl bromide (27 g, 0.158 mol) ’
at 60°C. The mixture is stirred for 1.25 h. The mixture is diluted with water. The
precipitated solid is separated by filtration and washed with 1N HCI, water and hexanes, and
air dried for 18 h to afford N-(2-benzyloxy-5-nitrophenyl)-formamide as a white solid: (M-H) =
271.1.

C. N-(5-Amino-2-benzyloxyphenyl)-formamide

A mixture of N-(2-benzyloxy-5-nitrophenyl)-formamide (9.0 g, 33 mmol), 5% Pt/C (3.1 g) and
EtOH at 65°C is stirred under an atmosphere of H, for 19 h at ambient temperature. The
mixture is filtered through Celite, washed with EtOH and the filtrate is concentrated at
reduced pressure. The resulting solid is washed with MTBE several times to afford N-(5-
amino-2-benzyloxyphenyl)-formamide as a white solid: (M-H) = 241.1.

D. 5-Benzyloxy-6-formylamino-1H-indole-2-carboxylic acid ethyl ester

To a solution of N-(5-amino-2-benzyloxyphenyl)-formamide ( 3.35g, 13.8 mmol) in 0.3N HCI
(91 mL) is added sodium nitrite (0.285 g, 4.13 mmol) at 0°C. The mixture is stirred for 0.5 h.
This mixture is added to a solution prepared by mixing ethyl-2-methylacetoacetate (0.72 g,

4.99 mmol) with potassium hydroxide (0.28 g, 4.99 mmol) at 0°C. The combined mixture is



[s" NNH'-A OHO A
5-Benzyl oxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yi)

WO 200H06T800| e- 2- carboxylic acid To a sol uti on PET/US2006/046545
5- benzyl oxy-6-(1, 1, 4-trioxo-1, 2,5-thi adi azoli di n-2-yl)
- 1H-i ndol e- 2-carboxylic agpg-ethyl ester (from :
Exanple 65) (0.135 g, 0.398 mmol) in water (8 m-) is
added 1 MKOH (0.29 nL). The solution is stirred at

stlrredl f9r g‘Lf‘ul ffggfgea%e%rce qu%édulre is acH‘ed sa u?*gtteld%gueét?sdggdﬁurin chloride and

extract?edhmz%tblsmy 2161e(cbnibu4ed Srganie eﬁtra”ot@aﬁeMMIeamdhl WatBr #rdbrine,.
ndol e- 2- car box

cried QY8 NG SaToares s pullts oS ancionnsentzeted faafford apuiyture of 2-

[(4-betrkyloxga-ferraylamirdpkemylchy@itdZ8no]-propionic acid ethyl ester and 2- g;-

idin-2-yl)-1 .
SRR DT IS B
The mb@urEoamRj(ebansicay-3 -forrhMahﬂnopﬁe@lﬂqyﬂraﬂéﬁ@]éﬂﬂo?mﬁ% acid ethyl ester

2H ch
and 2-J0- b b5y S DI ar O e R SRR sty ster, s
dlssol\}%@T h E&M@(‘ﬁﬁﬂﬁ andlétﬁfred‘at@0°@f& 4% h) \mé ré‘é‘choﬁ'%xt@é |9
Benzyl oxy- roxybenzoi c acid nmethyl ester
- neutfag%ﬁw' *b%?tk!ﬁa’f%%%%*wm Q'Cﬂfb@ﬂﬁ‘;‘?c?rné%% Easxbing enixtue i, exygctsd with

EtOAdHHél' v)/aslh@d Qﬁtﬂttﬁlﬂg la('la Q\%éé’ﬁb “The®rg hdse. lé‘ggﬁé}a@% o(nég over

benzyl rom d

MgSOmﬁB‘I’ ?O”CFH éateg 6<P atfvrérﬁ P%nz\x)@m@cfowlmpéﬁhndehp?epabgwéc acid

ethyl e@fgﬂagbldré)ﬁgoﬁdon\/ﬂ-ﬁ hgzdhe mxture is filtered and the
sol vent renoved under reduced pressure. The crude oil

di ssol ved. in Et OAc and washed wi th water,
éh?‘éﬁé@%%"” -Hdeler2icagboxylic acithethl eslerat e.  The

5- Ben%ﬁ@hrMﬁamﬁWﬁ%d@ﬂ%rbﬁﬁWé%@ eﬁﬁ %%%érr?o anf otdd8 mmol) is
purified by flash chrormtog]_ usi ng.
suspelpf&)gdﬂ &/%1 orgured afjatopglv\@ﬁqrdp@mL) he suspensmn is treated with 1N HCI

(1.8 m\A%WBMbQPﬂMo Pefikd6OX KD IR %éﬁarﬁf@d@oﬁ@iéﬂﬂer&shﬁ%h%wﬁh saturated
ite owder: 1H NMR (CDCl 3

aqueoyﬂsoc\ljum bg:a&pqqﬁe and wgter, -,angguqdr@g f?"rﬁ hg;q(;.ﬂafforg Gjém'”@ &genzyloxy-
1H-indol8-2-8aPooxylic @éid(ethyl Estler ad aYey SolidStMl-H)y(MsH) + = 259.

F.  5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic acid
ethyl ester |
5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic acid ethyl ester is
- prepared following the general procedures outlined in Example 1, steps E-I, with the
exception that in step |, the ester is dissolved in a mixture of water/ethanol (1:1): (M-H) =
338.

Example 67
5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic acid 3-
methyl-butyl ester



B. 5-Benzyl oxy- 2- hydr oxynet hyl phenol To a |.OM

solution of LiIAIH4 (22 mM-) in THE at 0C is added
waelec@pwsses a sol uti on of 4- (benzyl oxy) - 2- hydr ORGDES06/¢46545

acid nmethyl ester (2.84 g, 11 nmmol) in THE (15 nL).

The mxture is stirred fogqg_h, then quenched by the

careful addition of 1 nL of saturat ed Na2SO4

solution. The m xture is warnmed to anbi ent tenperature

and extracted w th Et20. ghe organic layer is washed

with water, sat NaCl and™q¢igd over sodium sulfate.

The sol vent - renoved under \{educed pressure to

afford 5-benzy|oxy-2-hyd'a\ nmet hy\ phenol as a white

solid: 1H NVR ( DMSO d6 ONI28 (s H, 7.42 - 7.31
“(m 5H),  7.1-1 (d, J 4 Hz, H, 6.44 - 6.40 (m

2H), 5.01 (s, 2H), % 4.72 (m | H, 4.38 (d, J =

5.56 Hz, 2H): (I\/H—d":29 C.

4-Benzy|oxy-2-hydroxyb Z. Pdehyde To a solution of

5- benzyl oxy- 2- hydr oxynet hytghenol (2.39 g, 10.4 mol)

in CH2ClI 2 (52 m-) an (5 nm) is added Mh02 (9.05

g, 104 nnnl) The susPension is stirred at anbient

t r ure.is filtered and the
A. %gé?’ NJ S ﬁ‘é{a '?'cﬁug%’ﬁ't"ﬁra& ure. The crude
6-Am|mm5fbenalloxys1 FpmﬁDEI-ZEdar’be)ﬂlb asihi athyl et (BF; 3tp)E)USODehg) is

sare G AT VM%EW&@BQ%%{&%%U%%%&S ). me

suspefrar islSﬂﬁéﬁbDﬂBE‘AfSr 2 51 3THe ddlvehbis(Srapdratdd tofford 6amido-5-
b ﬁ%y1 é;l % i 6.59 (dd, J = 2.28 Hz), 6.50
benzylpiy-1h:=in ez‘%c XVT L 510 (s, 2H): (MrH)+ = 229. D,
4- Benzyl oxy- 2- hyd roxy-5-n itrobenzal dehyde To a
B. GAhﬁhbﬁrbm&ylbxbamzmm2%awwyﬁt)dg&ﬂZ&h%gbb‘ﬂ@ty( g%ti(rj g,
.2, 2 .M in 4.4 0 etic .aci 0C, i s adde
o-amirk-6- o8ty 51318 Bre g A Sistiplir s 8 omsBtang (0Pl and
concemtﬁatédl Builfupid agid (a0@rapa) istR¥REr Fhehexthey is b8rréd atl ’ﬂﬁi°C for 10 min
ture is goured into water and extracted with

and thef pliied atao° fYahin.c Ethyl aeetats invaddeskang the miktuies is newtralized with
' saturafé@@od@ﬂ'ﬂbl%rbSﬁIat@V Fhe naQdidiRSeH \K/éél‘%d wh mesaﬁgbfé%rmaél%x) and

noved under reduced pressure and mat eri al
.Water q1§) dﬁggj PYerao - filtersd. anft epnseoirias F@,aftgn:i @gammo -5-benzyloxy-1H-
indole RECEARBY e 4E 3 hRetd1-buly 8fepr d 4- benzyl oxy- 2- hydr oxy-

5-ni trobenzal dehyde as a yellow solid: '"H NI\/R

acetone-.d6) 6 11.84 (s, 10.08 (s, 1

é-glydlpxva -(17A 6 Arioxor1.2:5- E'H?d@H)’ |d|3 o) a gl-lngol,q)-z-cgb@wlpsacld 3~
methyﬁblhtyl ebtef) - = 272. E
Benz on - 3- met hoxy- 6- ni trochromen- 2- one Sodi um
The 1 ﬂr@'!cﬁ@ f//%uéé iadiazqliginy39ng ring issorapaey anploepushetd Exanmle 65 step F
to aff F&°—$h Bt )
o sHCPERARIASY|S ot Sore Nidaghdn B vk 383G b
methyl(l{yltyggsm (M-d) 53898 ) is added dropwi se. The mixture is.

stirred for 15 mn at anbient tenperature. 4-

Exampigegy! oxy- 2- hydr oxy-5-ni trobenzal dehyde (0.360 g, 1.32
Ao i s added and the solution
5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic acid isobutyl

ester



refluxed for 3 h. After cooling to anbi ent

tenperature, EtOAc is added and the m xture is washed
WwWowan0de¥ aqueous HCl, water, and sat. NaC, tPEnUS200€06545

over sodium sulfate. The solvent is renoved under

reduced pressure and the reggidue purified by

recrystalization from EtOAc to afford

7- benzyl oxy- 3- net hoxy-6-ni trochronen-2-one as a yell ow

solid: nmp = 226- 228C "H NVR (DVMBO-d6) 6 8.27 (s, 1

H) , 748-735( 5036 (s, 2H), 3.82 (s, 3H);

(M H)"=326. F. 6;

0- 7- benzyl oxy- 3- nethox?c

7- benzyl oxy- 3- net hoxy- 6-n

0.61 mmol) in 20 nL of AE

Na2S2O4 (1.0 g) in water

at 80C for 18 h. Addition

the reaction is conplete. A

temperature, EtOAc is added apd t xture i s washed

with water and sat. NaC, then dried over sodium

sul fate. The solvent is renoved under reduced pressure

5-Hydioxy&- (f1QT d—trﬁ:xoalni Bthidlbﬁdﬂid}H mw%memb@(wbmneaeuaﬂmetw ester

yls preqaﬁgg gggl sgllltlo le,_§6 ugmg L@-q(% apg heitlr]_q)to%5°c for
step 55 MIH) s .368H) 3 85 (s, 3H); (M+H) 298 WO 2007/ 067615 ‘
/ U82006/ 046545 -114 G

§7 Benzyl oxy- 3- net hoxy- 2- oxo- 2H- chr onen- 6-yl am no) - ace
Example6,:j g nethyl ester To a suspension of

5- Hyd@o)gﬁB 17¢-bﬁm>yi ,25)hiddiEzoligiy e ) omRihdbientaroXie atid
and K2CO3 (0,820 g, 5.92 mmol) in DMF (50

m) is added met hyl broacet ate (0.36 nL, 3.85
mml ). The mixture H9=tirred at 60C for 3 h.
Addi ti onal nethyl bronogce [
and after 3 h, the mxtlirelis allowed to cool to
anbi ent tenperature and § _
extracted with Et OAc. Theg jani- @\I ayer is washed with
water (3x), sat.-Nad, ang rI\Ed er sodi um sul f ate.
The sol vent is renoved undH d pressure and the
residue purified by flash romat ogxaphy using
hexanes/ Et OAc {7:1) to afford (7-

A. bmg&wixz 63(1@4% ?2§B£ﬂ1|2dﬁa2ﬂidlﬁmylﬁ1 MLmamqa-cm&ync acid
acCl

To a splujign of 5- bggzy(ldﬁy-ﬁs(_'])j 4grlt¥»@ ‘( g 5-ti1 qq}azolgi |7-g y )S H %dpﬂea car%oxyllc
acid eﬁ1y$§sté$§;roln EXamSie 58) ﬁ135 g, 398”>m%|)(|§ wa?éﬁ)(B mi.) &added 1M KOH

(0.29 N-[%t T%ﬁdsegmalﬁ @525% gknopmsmpfrawrﬁ%%w B XSACHORREALY S
lyophiliz&das §ietd 5 HBABIIEH -0 , Y 4 kEBx6CT B%—tﬁ%ﬁl&!bhcﬁ#ﬁikg{) -1FRindole-2-

sol utjon of chl orosulfonyl |socyanate (0.15 m, 1.75
carboyylig|apidi n 4 nL of CH2CI2, cooled in a ice bath, is

added t-butanol (0.17 mL, 1.75 nmmol). The m xture is
B. smymdxy-e (M‘m-ﬁmxo 1, ﬁmﬁr@ﬁaﬂ&idmd -yBL1 Hedblé-2LcakboXiie acid

he solution is ol ed ice bath and a sol ution
5- Hyd5qu(67(1,1,4—tr|oxo -1,2, 5-th|ad|azohdm 2—y|) -1H-indole-2-carboxylic acid is prepared .

| @@rggb/ IR ERENYARHE 03 R chr onen- 6-yl am no) - acetic
analo net h{/]fp est e? ((O 420 g, 1.

n-2-one To a sol ution of

chronen-2-one (0.20 g,

s added a sol ution of
Qh Om xture is heated

28%@4 is added unti l

r @boINHg to anbient

Example 70 (
5-(7-Hydroxy-3-methoxy-2-oxo-2H-chromen-6-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one



mol ) and triethylamne (0.35 nL, 2 mmol) is added
dropwi se. After addition is conplete, the mxture is
worromeeret® anbi ent tenperature and stirred forPdT/BS1906/046545
To this is added water (1 nL) and the m xture is
extracted with Et OAc. The_ ﬁ{zganl c layer is washed with
water, sat. NaC and driedover sodiumsulfate. The
solvent is renmoved under reduced pressure to afford
N- (t - but oxycar bonyl sul fanoyl ) - N- (7- benzyl oxy- 3- nmet hoxy
- 2- 0X0- 2H chronen-6- yl )gfyci ne methyl ester as a
white solid: 1H NWR (CDQI3) S 7.78 (s, 1H), 7.71 (s,
1H), 7.38- 7.30 (mO_Yyx6.82, (s, 1 H, 6.78 (s, 1
Hy, 5.18 (s, 2H), 4.5] 2H), 3.83 (s, 3H); 3.66 (s,
3H), 1.41 (s, 9H); (N —5619 1.
N-Sulfarmyl N-(7- benzyl mei*sﬁoxy 2- 0x0- 2H chr onen-
6-yl)glycine nmethyl est A~qpl Utnron of
N- (t - but oxycar bonyl sul famgyl ) - - benzyl oxy- 3- met hoxy
- 2- 0x0- 2H chr onen- 6- yl ) gci ne Jiyl ester (0.550 g,
1 mol) in 40 nL of CH2CI2 /TFA (3:1) is stirred for

A. 4BenzyloxyR-lanleoybenteicraeidimetieyl eSber sol vent is renoved

d s h h o
o a spighel FELTES aRiRAR e R ¥ Brs Rl AT S8 at e
is addéd BESSOY €30 gl>Q)17 minel), fokeswediugy behzpibromided 7172 il ﬁmmol) The
soIut|ow%ﬁg?é%%{ﬂagm%edﬁemgera urgI a%é % u% fog'%B]f? 'It rﬁ&tu% % filtered and

the soNeftireh@ney Lodetreduset Ipoeqsu% ORtes @tidle o eissobedlin GIQAG ard
washeg st ptyias BaHC O, el alFB st it SR Selert s
removéd GAdéraeddced)pressuband hi2 s(on(d pbitifjed By f28h (chrondatbraphly aSng
hexané/%‘é-@A%L é‘wy‘_ﬁ%a%zﬁ Af_-ﬁ) z'&l?da(x¢ gjrchybenz'_cpc agfd ﬁl%tl‘(ﬁ estgms a white
powdep: 16—|7Niaean(qdcqg935-1$y9m(shdxy 727000 2+9. 0% Haei), B:424).33 (.- BH), 6.53-
6.49 ('g'of%-d} 5(97 @f Ell_l)agl zoI él%l r]V‘ |§i)+°n§5g°°t assi um sal t To a

N-sul fanmoyl - N- ( 7- benzyl oxy- 3- met hoxy- 2- oxo- 2H chr onen-
B. $Béhrgbygi2agydrorymythyishieant (0. 10 g, 0.22 nmmol) in THE

(20 ML), is,a I t' of potassi um
To a 3\ sRkien SbhAT g7 b it ot BC8 aofigs fpSR4-Soliop of 4
(benzmmqrrﬁ;’dr@(ysémzroroeahcamemvbeam (2tgingn errtahomol if DHF 18 mL). The
mlxturgfiq g?r?ge%f%? % h, ’ﬁ'nen quenc‘?‘ned% qﬁé cglge%i %%gltlgrq 5FT lH‘lrLeoftsca)lturated Na,SO,
solutidhe g AxiLTrs i WarfEto anbient Brhsdralune andexttaciel, WithdEp®0 -The
oranis s washeR gy O NGcL B A5 S B sl St i
remov@ti @R detreduced pressure to aff02rd 5- benzﬂ_ox;llq -2- hydroxymethylphenol as a white
y- 3- et hox 0X0- chr i o
solict: 1 NHER USVRER BOGHI 01 DED.7 a7 56 (. SB1 s T - 8.3 Az Hh, .44
- 6. 4o§m( EH?WV{sOéM) 3 TR NPXYm 211K @ BdC DEEBBHE - 2H)) (N-H)-61D29.
- th| adi azol i di n-3-one potassiumsalt in
: vvat er IS added 10% Pd/ C (0.014 g). The -
C. QMMQ"MI’? h\éd’Qi‘Y'i’er"Ea detyd® an at nosphere of H2 for 18

To a dolutibA D BHERHSxySRhydrbRinétylbhdrict (280 g, 10.4 mmol)
in CH.Cl, (52 mL) and MeOH (5 mL) is added MnO, (9.05 g, 104 mmol). The suspension is
stirred at ambient temperature overnight. The mixture is filtered and the solvent removed

under reduced pressure. The crude material is purified by flash chromatography using
CH,Cl, to afford 4-benzyloxy-2-hydroxybenzaldehyde as a pale yeliow solid: 'H NMR (CDCl3)



through Celite and the water is renoved by
| yophilization. The crude solid is purified by
wee@pacmti ve HPLC to afford PCT/US2006/046545

5- (7- hydr oxy- 3- met hoxy- 2- oxo- 2H chronen- 6-yl ) - 1, 1- di ox
0-1,2,5- thiadiazolidin- 3p,r3ge as a pal e- yeIIowpovvder
'HNI\/R(DI\/BOdG)S766(s 1 H, 7.27 (s, 1 H, 6.77
(d, J:354Hz 1 H, 4.03 (s, 2H), 3.77 (s, 3H;
(MH) - 325. The table bel ow shows the inhibitory

-5 11.458t nH) 19)/70( (sCHO), VaAHBSY (vf 6ilb SrassEldt AFi228 lddrrﬁ&@r(ésJ-o? 27 Hz,

n_ human PTP-1 B. Conpound |1 C50 (nM
), 5@2 AR 5=020r 1 Exanpl e No. 23 113 nM WD
_2007/ 067615 PCT/ US2006/ 046545 -116- Wat is clai ned
D. 4iBenZyloxycdhpdimy-Shittdhentaldehyde R3 R2 Q OO R4 |

Toa s Ao s Gy g gpet s
in4.4 aﬂ_oofwtcettc aod, ai 0°Qais bidaéd pitrigradidi(0.38 wht 4Aanwed) dropwise. The

mlxturq,] lgt Frsg%& Fm&nen}; {e%&%r%ﬁn@lqgf ﬁg H(r: ?h@ %m%}( %p%gred into water and

extractemmﬂa dhe oﬁd@)cﬂﬁ;ﬂen if \Amhhemwit{@wgm qav m and dried over
 soour SRR BN NESER i oy Oty e

purified®py flwatﬂrymstdgmpiwwsm hﬂxane/EtQAQ ®:f)da ﬁffo@ﬂséenayimm%hydroxy-

sino3g St TSR R B4l ASED, 1000 .11

8.59 (MHNO7. .64t Ryibam, 68), cldd({sk yHR . 5vb(s, aHy I(M-BY 7128Ry  and
heterocyclyl; R8 and RO are, independently from each

e PReRRL LR s AR L BT
Sodiurh @nétﬁ)@bfya@@tb&t (notmery; $.Gmhmi)t p(épafaddmm hethyxgagetic acid and NaOH
in EtOf) Bisnolved i SR BB dnt e b ore  KfeuRBy £t chioride (039 mL,
4.0 mmol) is added dropwise. The mixture is stirred for 15 min at ambient temperature. 4-
. Benzyloxy-2-hydroxy-5-nitrobenzaldehyde (0.360 g, 1.32 mmol) is added and the solution
refluxed for 3 h. After cooling to ambient temperaturé, EtOAc is added and the mixture is
washed with 10% aqueous HC!, water, and sat. NaCl, then dried over sodium sulfate. The
solvent is removed under reduced pressure and the residue purified by recrystalization from
EtOAc to afford 7-benzyloxy—3-methoxy-G-nitrochromen—z-one as a yellow solid: mp = 226-
228°C; H NMR (DMSO-dg) & 8.27 (s, 1H), 7.48 - 7.35 (m, 7H), 5.36 (s, 2H), 3.82 (s, 3H); (M-
H) = 326.

F. 6-Amino-7-benzyloxy-3-methoxychromen-2-one

To a solution of 7-benzyloxy-3-methoxy-6-nitrochromen-2-one (0.20 g, 0.61 mmol) fn 20 mL
of THF is added a solution of Na,S,0,(1.0 g) in water (6 mL). The mixture is heated at 80°C
for 18 h. Additional Na,S,0, is added until the reaction is complete. After cooling to
ambient temperature, EtOAc is added and the mixture is washed with water and sat. NaCl,
then dried over sodium sulfate. The solvent is removed under reduced pressure to afford 6-
amino-7-benzyloxy-3-methoxychromen-2-one as a pale yellow solid: "H NMR (CDCl3) 6 7.44
-7.34 (m, 5H), 6.81 (s, 1H), 6.70 (s,1H), 6.68 (s, 1H), 5.11 (s, 2H), 3.85 (s, 3H); (M+H)" =
298.



al kyl oxyal koxy, am no, al kyl am no, dial kyl am no, aryl
aryloxy and heterocyclyl; R2, R3, R4 and RS aré, ’

wo p@bepemsdent |y from each ot her, hydrogen, hydrPXYS2006/046545
hal ogen, cyano, nitro, alkoxy, al kyl t hi o,
al kyl t hi ono, sulfonyl, fr or esterified carboxy
car banoyl, sul f anoyl, opt14hally substi tut ed an1nb
cycl oal kyl, aryl, heterocyclyl, alkenyl, alkynyl or
(C $)alky| optlonally substituted with one to four

G. (7- %é*?li?lo&?-@%étho&?lzesicf‘-dHdenmﬁehes-glanupobmﬂjncgqqlql, gehyl ester
hal ogen, hydr ox

Toa susgp@yslggpf 6@4@@9&){)%; ﬁgﬁ(flg&@f gL_Iz 96 mmol)
and ch@5| ﬁé Ftyd% | g@;}@@ mrﬁ&yinamw: @50 rrﬂ:.aii‘skmimulmethﬁ .bocbmo@qer@te 1((913@ mL,
3.85 mncq}hn'a"ne mfxttgg |sgs!r‘|u|rlf§§lg£pp qu é&%@ﬂa&ﬁﬁnaﬁﬁe h?r'ﬁ% anét‘éfeo(O 14
mL) is aﬁ&é(cll tfhld QitePb el mix@kk grafbwea tatdad tqamblbia’t terrtparaiunecﬁm

e Ry s SRS b i G A ter o0,

sat. Naé\' kyd aRsy sl ehdibimasither Thetdolvichtis rémgvert wider resiughd pressure
ey are attached for

and the msm;lyp gtmjleF@yéla%ptp{@@a‘tquéaélyktﬁr@nrée)‘%n?s%ﬁ&%é gsﬁg? a\'f&B%(?-

benzyloy(y {ﬁ%@@nﬁbig%-gg&g}-lfdrhrdmaﬁb ~ideivioRadetic atidanétby dstarasa Bellow
ocC

solic: "rhOBH(GIa Sa - 7 ReEopr) A 1A% S RFECadBL 5 Th)5.13

2H), 3, éésltghg‘Hf é\;%% ﬁll)%Q?C(QnéH)ngmeges‘,fmr with the carbon

is attached form an arorratlc or a
partially or fully saturated

H. Nd&m@war@w'ﬂdfanaﬂvwdﬂmwém %c'gﬁfff%xx' £ 2Xe-2H¢hromen-6-
y|)g|yc?%| '{'F&&%{ﬁi 3. A conpound according to cl a| m 2 of
R3 R2. 00 R4 S/HNCN R5
To a soRitod ofilebioesisnlforil ispeyanate @gdrmL t:(ﬁﬂ%" d'@}ﬁﬁk{%@r cooled in
aice b%tg( %)) %d k: Qutﬁ‘ﬁ% 8 178127 hne ,Thleﬁﬁllmwléelmirhmdfto ambient
rogen, cycl oal Kyl [ e
temperaiuaé apd stlrr@tfgr b‘érrm k'{]lpe gqlutégrk|§ |coglsél %ﬂgpﬁ &U cf % %oliﬂ 1%1 of (7-
L
benzyl%"gﬂgnSI RiHod2- @&3 gﬁgﬁ%ﬁw é—gﬁigigﬁ))?@étﬁﬁécﬁﬂn‘fetmﬁbewgﬂﬂm 1.17
mmol) and triethylamine (0. 35 mL 2 mmol is added dropwise. After addition is complete,
the mixture is warmed to ambient temperature and stirred for 1.5 h. To this is added water
(1 mL) and the mixture is extracted with EtOAc. The organic layer is washed with water, sat.
NaCl and dried over sodium sulfate. The solvent is removed under reduced pressure to
afford N-(t-butoxycarbonylsulfamoyl)—N-(7-benzyIoxy-3-methoxy—2-oxo-2H-chromen-6—
yl)glycine methyl ester as a white solid: "H NMR (CDCls) 8 7.78 (s, 1H), 7.71 (s, 1H), 7.38-
7.30 (m, 5H), 6.82, (s, 1H), 6.78 (s, 1H), 5.18 (s, 2H), 4.55 (s, 2H), 3.83 (s, 3H), 3.66 (s, 3H),
1.41 (s, OH); (M+H) = 549. '

1. N-Sulfamoyl-N-(7- -benzyloxy-3-methoxy-2-ox0-2H- -chromen-6-yl)glycine methyl
ester

A solution of N-(t-butoxycarbonylsulfamoyI)-N-(7—benzyony-3-methoxy-2-oxo-2H-chromen-6-
yhglycine methyl ester (0.550 g,1 mmol) in 40 mL of CH,CI,/TFA (3:1) is stirred for 40 min
at ambient temperature. The solvent is removed under reduced pressure. Methylene .
chloride is added to the residue and the solvent removed under reduced pressure (4x). The
residue is purified by flash chromatography using CH.CIL,/EtOAcC (4:1) to afford N-sulfamoyl-
N-(7-benzy|oxy-3-methoxy-2-oxo-2H-chromen-6-y|)gchine methyl ester as a white solid: mp



cycl oal koxy, al koxy, al kyl oxyal koxy, am no,
al kyl am no, di al kyl am no, aryl, aryloxy and

whedenesytl yl ; R8 and RO.are, independently frpor/Esane/046545
ot her, cycloalkyl, aryl, heterocyclyl, aralkyl,

het er oar al kyl or al kyl £ onal 'y substltut ed W|th one
to four substituents sel® fromthe group

consi sting of hal ogen, cycloalkyl cycl oal koxy,
al koxy, al kyl oxyal koxy, ami no, alkylanlno
= 178-1 °@I mmggi (MS@fobéjd& 7Yk ONY), AI5d-he2 anoa)cT PR;(s, 1), 7R3 (s,
are,  indepen r 0 r,
1H), SZBstth'QeﬁC”OKﬁl(ﬂ‘Bx%/ Ol g@ #‘g( ;?gﬁ]’o(ﬁ’?ﬁpt ‘{‘P’e

alkoxy,
aIkyIthlo al kyl t hi ono, sulfonyl, free or "esterified

J 5-9@ oxy-@%&ﬁﬂﬂ%bwoxﬁbﬂﬂ-&ﬁm‘nen-ﬁmn -tytadioyo-4 P thiadiagefidin-
’ m no,” cycl oal kyl, aryl, heterocyclyl, alkenyl,
3-one p@ltaemyh sgit (C1_8) al kyl optionally substituted with one

Toa soﬁ@a@ 8#N—s§f‘f'§rﬁ$ I?P@ﬁeﬁz%x?—@%étﬂ@iﬁ%x&@ﬂﬁd&i@ﬁéﬁﬁ%@ﬁwme

t t t
methy! éskelr (09,9, & oerelyn THEy(@D G Koagpeciz P ol BLAGESKium &

butomd@gglﬁﬁcyq (ga44lﬂ¥|_ %X@Hﬁ%}’m B MPhe ﬁlinkm’eaéf’stnmd at ambient

[ am no car bano thiol, ,al
| .temperaUte/fbth8bna'h9§9|l*/¢'&ir1§lfem%‘{ﬂdf‘5w5ﬁ{ Cé‘%are%%%ﬁ #% {370

benzylo‘%y %Wﬁﬁthow f%ﬁ& QHeéHr&héﬁJG%ﬂ') € ardrsoyt, 2 6¥tmbd|aads|wﬁm8-y>ne

ra
otassian it o i P VRSB BPYISS o
R2 and R3 conbi ned are al kyl ene which together with

K. 5 (9?-9[ g)% okR2)8XoCH-chRYm&in-8-yI R i aditoecH1 f205-thiadgizolidin-3-
) fused ring; or or a pharmaceutically
one acceptable salt thereof. ~ 4. A conpound according to

Toa Soglﬁ[lolnnaf% (7‘@4&@%;{?{»@ Rbheiisky B0y H RMEbhages yl)-ar1-dioxo-1,2,5-

maceut | accept abI e salt ther

thiadiazmidiped:one petessiwh sgit iowalea (1A mLh{s ?W@df@r/ﬁﬁg/g (%F&M g)- The
suspen_s&né ﬁ% Wsym%{@sph&e & I-‘M"@F €8 H THe aqaedsuwbrangmn is filtered

h
througla Celiteiand épewelients rymw@%bgg/@ﬁh'!%%% %\[ﬁlﬁ %F\wg%??d s ifified by
prepar%%v?al I-ngll_dqq ?59‘1% ¥l(y- thr%&?@%t‘fhb)(* -2~ o&b*’ﬂl-k&dromen-ﬁ-yl) 1,1-dioxo-1,2,5-

eroar a Kyl tional |y substit
thiadiak@lidireBHone as a pale -yellow powder: "H NMR"(DMSO-ds) SH} géj (s 1“}1 'PE“F (s,

1H), 6.77 (d, J = 3.54 Hz, 1H), 4.03 (s, 2H), 3.77 (s, 3H); (M-H) = 325.

The table below shows the inhibitory activity (IC50 values) of representative compounds of
the invention to human PTP-1B.

Compound IC50 (nM)

Example No.22 ‘ 85 nM

Example No. 23 113 nM




substituents selected fromthe group consisting of
hal ogen, cycl oal kyl, cycl oal koxy, al koxy,
wa@bkdyleryal koxy, am no, al kyl am no, di al kyl am POT/US2096/046545
aryl oxy and heterocyclyl; R8 and R9 are,
i ndependently from each ot . cycloal kyl, aryl,
heterocyclyl, aral kyl, heteroaral kyl or al kyl
optionally substituted with one to four substituents
selected fromthe group consisting of hal ogen,
What is\elaimgd isy| | cycl oal koxy, al koxy, al kyl oxyal koxy,
am no, al kyl'am no, dial kyl am no, aryl, aryl oxy and
1. nRrcempeyrd 9f thefgymdn7/ 067615 PCT/ US2006/ 046545 -119
R2 and R3 are, independentRy from each other,
hydr ogen, hydroxy, hal ogen,\ cyano, nitro, al koxy,
al kyl thi o, “al kyl t hi ono, Reu{forfy|, free or esterified
car boxy, carba [, sulfz —ORtional l'y substituted
ani no, cycl oal k¥, ,&ryl cyctyl, al kenyl,
al kynyl or (C, 8Fal k onaR}y substituted with .
one to four sub¥titdEnt =f ected fromthe group
consi sting of h , oxy, cycl oal kyl,
cycl oal koxy, ac4l, apykdXy,' al koxy; al kyl oxyal koxy,
am no, al kyl am™no, di al kyl am no, acyl am no, carbanoyl,
thi-ol, alkylthio, alkylthiono, sulfonyl, sulfonam do,
whergif)| f anpy|, nitro, cyano, free or.esterified carboxy,

aryl, aryloxy, arylthjo, alkenyl, alkynyl,6 aralkoxy, .

Q H%%B'PB‘SF%QJ&%W%H%‘? EarBRy aloprs t°aYHH°W1@Fe?‘%’E?%‘?§W’BW;¥rBW“C’ ora
ap@hanmaent dtahbiey repsRpialiblse teginierhbste®8hrbobyclidor heterocyclic
conmpound according to claim5, wherein R2is

-MILCH2) n- CR, OR'- (CH2) m X in which Y is oxygen or

. i 0. WAj QA r it of 1 or 2; or
R1§ Q&W%hﬁ\;\egﬁélﬂ;d(gw%hgsc’?a%@ggtd;gt"ﬁg,ﬁ%han i nteger from

1Rt andR; RreDingiegeRientiy frem éachicprerdiydrogery, cysloaliad aryl,

th : R | .
iDL R 11k 0513y Bty B b o
at orsubstitugrite keleeied froar the groupceregisting of kalcgen gycloalkyl,
iy HoE . . .

I EIRESR) by, BRyEA Dor, YBAf Svhind v
acylaogyheteraewshioyl , cyano, trifluoronethyl, free or

{ori i . . :
S 5, 8 SELDDOkyPRERESED fy i RSB ALy, o
conmpetardaratiyberdilkyoptionelasubsttuted wittapne B fowhssbstitaents selected

from the group consisting of halogen, cycloalkyl, cycloalkoxy, alkoxy,

alkyloxyalkoxy, amino, alkylamino, dialkylamino, aryl, aryloxy and heterocyclyl;

Rz, Rs, R4 and Rs are, independently from each other, hydrogen, hydroxy, halogen,
cyano, nitro, alkoxy, alkylthio, alkylthiono, sulfonyl, free or esterified carboxy,
carbamoyl, sulfamoyl, optionally substitutéd amino, cycloalkyl, aryl, heterocyclyl,
alkenyl, alkynyl or (C.g)alkyl optionally substituted with one to four substituents
selected from the group consisting of halogen, hydroxy, cycloalkyl, cycloalkoxy, acyl,
acyloxy, alkoxy, alkyloxyalkoxy, amino, alkylamino, dialkylamino, acylamino,
carbamoyl, thiol, alkylthio, alkylthiono, sulfonyl, sulfonamido, sulfamoyl, nitro, cyano,
free or esterified carboxy, aryl, aryloxy, arylthio, alkenyl, alkynyl, aralkoxy,
heteroaralkoxy, heterocyclyl and heterocyclyloxy; or



R3 is hydrogen; or a pharmaceutically acceptable salt
thereof. 8. A conpound according to any of clains 5 to
wQ00retses N n is an integer of 2 or 3; Ri 0 anePiCRL$2006/046545
are, independently from each other, hydrogen or | ower

alkyl; mis zero or 1; WD,2907/ 067615 :
PCT/ US2006/ 046545 -120 X i s hydroxy, carbanoyl,
cyano, trifluoronmethyl, free or esterified carboxy,
nonocyclic aryl or heterocyclyl; or a _
Rz 5Ad MnsCBGINSd AT pliylepe wehighi tedefhert Withise it .atgms e which they are
CAHRALA toriCa 81 &l NehehDerldfusdd fgtioFs S to 8, wherein Y
is absent; or a pharnaceuticall’y acceptabl e salt
Rztahd Resbmbired afe atiiyieoe mdiichdogetbeémattt ihe aaybodfaterh ﬁb( WlﬁicE they are
t ej i RO and .R1L1 are | ower al kyl;
mﬁtal%ge%?@ éog' T?‘?&%P“iehﬁﬁoﬁpgwc"%{)%o or free or N
i i r X har maceuti cal |y acceptabl e
oraplﬁai%? E%‘ﬁfgrs oﬁ?&e%&é&aﬁﬁ%gﬁﬁd according to any of
claims 5 to 10, wherein R10 and R11 are nethyl; or a
2. phapmaewut acsarding wodept bitheredml t thereof. 12.. A
compound according to any of clains 5 to 11, wherein
Q gembigedhipgethge with the @(rig)rRBioms tomihidh iR6 aittactsifony ahiacomatic, or a
i utj&eall .t thereof. ‘
ottty & 1dhy BRHARE B EBlenboeR e ERbBe B (ormul & o

accor

ora p@@mb@etﬁcaﬂ? a%c%tabfél\éahltfllergﬁ. (10 O,

3. A compound according to claim 2 of the formula

//\ R1/O

wherein
R is hydrogen, -C(O)Rs, -C(O)NR;R; or -C(O)OR, in which

Re and Ry are, independently from each other, hydrogen, cycloalkyl, aryl,
heterocyclyl, aralkyl, heteroaralkyl or alkyl optionally substituted with one to four
substituents selected from the group consisting of halogen, cycloalkyl,
cycloalkoxy, alkoxy, alkyloxyalkoxy, amino, alkylamino, dialkylamino, aryl, aryloxy
and heterocyclyl;

Rs and Ry are, independently from each other, cycloalkyl, aryl, heterocyclyl, aralkyl,
heteroaralkyl or alkyl optionally substituted with one to four substituents selected
from the group consisting of halogen, cycloalkyl, cycloalkoxy, alkoxy,
alkyloxyalkoxy, amino, alkylamino, dialkylamino, aryl, aryloxy and heterocycly!:

R2, Rs, Ry and Rs are, independently from each other, hydrogen, hydroxy, halogen,
cyano, nitro, alkoxy, alkylthio, alkylthiono, sulfonyl, free or esterified carboxy,
carbamoyl, sulfamoyl, optionally substituted amino; cycloalkyl, aryl, heterocyclyl,
alkenyl, alkynyl or (C4_g)alkyl optionally substituted with one to four substituents




4.

O R - wherein R is hydrogen or -C(OR6, -C(O NR7R8 or
-C(O ORI in which WD 2007/067615 PCT/ US2006/ 046545 -

wa22m7/o881and R7 are, independently from each oOPCEDS2006/046545

hydr ogen, cycloal kyl, aryl, heterocyclyl, aralkyl,

het eroaral kyl or al kyl opthemal |y substituted with one
to four substituents selected fromthe group
consisting of hal ogen, cycloalkyl cycl oal koxy,

A1 3 S5 SR R S0 et v
F@cyﬂjs(? alltdi?eﬂﬁﬁﬁb&j&tldo)(y fansind, %ﬂq‘rl;ar?hb Qfalk}.ilamln@alaKWémmo

eroc et erpara
et o asstiie a Bgiarbns e, SkBarIdc sufaT Al . ovano.

SRbL6i fbrifitd @awolsase AYIOHIYIoXPEIEio, ke, Bk oG earalkoxy,
cycl oal kyl , cl oal kox&bxalkyloxyalkoxy

a*aﬁtﬁrea%%m rﬁﬁychglaﬁglbﬂeé?ﬁyﬁ w1, aryloxy and

RZ%%?{ 9:8 Blnkhiare gﬁ(%legé whith t@ﬁé’tﬁ%lﬁﬁ%ﬁJ gqﬁﬂ'ﬁé‘ HERREY they are

om eac ot her rogen, r ox gen, cyano,
nattacbed fdrinax§- toal- lkly:mbHreﬂ fua¢ck5rmg Itvrono sul fonyl, free
or esterified carboxy, carbanoyl, sulfanoyl,

or a pgstmiaceidicaly aassptabtesalidhererfio, cycl oal kyl , aryl,

het erocyclyl, alkenyl, alkynyl or (C, _$)alkyl
Othbf'?] Btg#cyac?clénﬁﬁé Eo%l&?h wiidergRe to four substituents

sel ec romthe group consisting of hal ogen,

RJ%?ﬁErRD)éYeh Géé}ﬁl kyl, cycl oal koxy, acyl, acyl oxy,

oxy, al kyT oxyal koxy, am no, al kyl arri no,

ora pﬁi?rﬁ'la'éé!ut%ml)f‘&ceﬁfé‘b\eaé'ﬂlﬂﬁereoﬁar bamoyl, thiol, alkylthio,

5.

kyl t hi ono, sulfonyl, sulfonam do, sul famoyl, nitro,

Xano free or esterjfied cgr box aryl, aryl oxy,
aPPPIRPENG 3¢qREding to glpiry 4 of the ?ré‘FLll%xy, het er oar al koxy,

heterocyclyl and heterocyclylpxy; or R2 and R3
conmbi ned are al kyl ene whi ch tpogether with the ring

atons to which they, are at#\qched forma 3- to
7-menmbered fused ring; or_d R3 conbi ned are

al kyl ene whi ch oge her / leRgar bon atomto which
they are attac
ring; pis zerl?3 k S

o 7-menbered spirocyclic
harnaceutic$§ y acceptabl e
salt thereof. conpypund accordi ng claim 13,
wherein R4 and are s drogen; or-a pharmaceutically
accept abl e salg” therrpf".~ 15. A conpound according to

claim 13 or 14, vvherein_

wherein

R; is hydrogen, -C(O)Rs, -C(O)NR;R; or -C(O)ORg in which

Rs and R; are, independently from each other, hydrogen, cycloalkyl, aryl,
‘heterocyclyl, aralkyl, heteroaralkyl or alkyl optionaily substituted with one to four
substituents selected from the group consisting of halogen, cycloalkyl,
cycloalkoxy, alkoxy, alkyloxyalkoxy, amino, alkylamino, dialkylamino, aryl, aryloxy '
and heterocyclyl; A

Rs and R are, independently from each other, cycloalkyl, aryl, heterocyclyl, aralkyl,
heteroaralkyl or alkyl 4optiona|ly substituted with one to four substituents selected
from the group consisting of halogen, cycloalkyl, cycloalkoxy, alkoxy,
alkyloxyalkoxy, amino, alkylamino, dialkylamino, aryl, aryloxy and heterocyclyl;



R2 and R3 are, independently from each ot her,
hydr ogen, hal ogen or (Cl-4)al kyl optionally
waasneteus ed by at | east one hal ogen; or a PCT/US2006/046545
pharmaceutically acceptable salt thereof. WO
2007/ 067615 PCT/ US2006/ 046%46. - 122 16. A conpound
according to any of clains 13 to 15, wherein pisl;- or
a phar maceutically acceptable salt thereof. 17. A
ound .accor to claim116 of the fornula
Rzggg are, egenzgw%ﬂomggc <p r, hydregen, hy oxy\m@qrp pyano nitro,

| SkénydlaiR@o, @lk ym%ﬁa) B@lfonﬁ(f@é\l%%?erméd bk rudanoyl

whi ch and are, independently from eac
M@B@Eﬁﬁ optay@ 36%‘1‘9?9 utedaflegp no, CY?éQa@?yb@/)é’l ri;qterogycéyl k@}lﬁenyl alkynyl

hert(e; pakal dpYibnally sab&itlite® mthﬂfé' tb Yo&%bﬁétltﬁéiﬁ@gel%tba' freRfthe
to four _substjtuents selected fromthe

cHRYP §PTSiRiiNgof RalPgRfL MYdEXY &y&loRy!, Cy“é%'f%‘éﬂ qqykyacyloxy, alkoxy,
aélkyﬂd»yalkak)k)éhﬁw&iﬂy%mo afiaIRAamiboK A MIAG, carbamoyl, thlol

i al kyl a |'oxy . and het'erocyclyl: R8
ksa*ih alkmm%aélfﬂny& Spvmﬂr@ae rsutamay!, mtfmy@apkfwe or esterified

aéafboxyhﬁﬂyﬁ raW@' Nyithia! @k&wl, alkyn@lt SFaP@dkR! HeYdroSralikdhky Heterocyclyl
opti onal | ﬁu bstituted with one to four substituents

SHIGERGIRICYIYIMN t he group consi sting of hal ogen,

oal k al al kox al kyl oxyal kox
ora pfh%?"ﬁﬁe“t'&%%ﬁc&é?ﬁ@e S@ﬁé%?(?mam ng ar yl)/, a?/yl oxyyand
heterocyclyl; R2, R3, R4 and R5 are, independently.
6. fAcompesty @dcbﬁ:nng foyukimgE Whelidr oxy, hal ogen,  cyano,
nitro, al koxy, alkylthio, alkylthiono, sulfonyl, free
R. 05 - Yo H)-FERRR, q@HIRXY in whighbanoyl , sul f anoyl,

d al
Bt PBoR b SUOK Wk P € SR P ettty TR
oytd ol C=Glpst i t ut ed with one to four substituents

Le tedtfron1the group consisting of hal ogen,
'cycl oal kyl, cycl oal koxy, acyl,

nis an lnteger from 1 to 6;

R1o and Ry are, independently from each other, hydrogen or lower alkyl; or

Rio and Ry combined are alkylene which together with the carbon atom to which they
are attached form a 3- to 7-membered ring; ‘

m is zero or an integer of 1 or 2;

X is hydroxy, alkoxy, cycloalkyl, cycloalkoxy, acyl, acyloxy, carbamoyl, cyano,
' triﬂUoromethyl, free or esterified carboxy, monocyclic aryl or heterocyclyl;

or a pharmaceutically acceptable salt thereof.

7. A compound according to claim 6 or claim 5, wherein
Rs is hydrogen;

or a pharmaceutically acceptable salt thereof.

8. A compound according to any of claims 5 to 7, wherein
nis an integer of 2 or 3;
Rio and Ry; are, independently from each other, hydrogen or lower alkyl;

m is zero or 1;



acyl oxy, al koxy, al kyl oxyal koxy, am no, al kyl am no,

di al kyl am no, acyl am no, carbanoyl, thiol, alkylthio,
wa@bkdyletsidno, sul fonyl, sul fonam do, sulfanoyl PCHUS2006/046545

cyano, free or esterified carboxy, aryl, aryloxy,

aryl thio, alkenyl, alkynyl 4o@ral koxy, heteroaral koxy,

het erocycl yl and heterocycly oxy; or WD 2007/067615

PCT/ US2006/ 046545 -123 R2 and R3 conbi ned are

al kyl ene which together with the carbon atomto which
X ig hgdroxy. carkamoyb ip¥ena: diffworomethylofree peegienfied capiaxpcpeneqyclic

rérg,llg,r HeterdcyRfyir maceuti cal Iy acceptable salt thereof.
A conpound according to claim17, wherein R4 and

orapr%imae@ni&xwét%mab@rsaﬁtrﬁérebfmaceutI cal ly acceptabl e salt
“ thereof. 19. A conpound according to claim17 or 18,
, wher ei n R2 and are, i ndependent|y from each ot her,
9. r@awaa%w‘ ww&qtocﬁny@éflaw%ﬁm WptrEdnal | y
gstltut ed by at |east one hal ogen; or a
'ﬁﬁ Sceutical Iy acceptable salt thereof. 20. A

ccordj cl a| 19, wherein Rl is hydrogen
ora pi‘@\r ‘%f%@' ?Cr?eWﬁB%f?a ?r§° monocyclic aryl; or a
pharmaceutically acceptable salt thereof. 21. A

10.  cAop@pothdasording® dny of kkiims 5 To of wAdeinwher ei n R2 and
R3 - conmbi ned are al kyl ene which together with the
ni€drbon atomto which they are attached forma 3- to
5-menbered spirocyclic ring; or a pharnmaceutically
Ricftckipti 58 boweaplkyk her eof . 22. A conpound. according to
mFl %lor%r ., wherein R is hydrogen or. -C(OR6.in which
REC% nocyclic aryl; or a pharmaceutically

X@ﬁ(}@r@h@@y@n&@ﬂﬁeé&eés?&fﬁed%grbo&yconpound according to
claim17 or 18, wherein R2 is -Y-(CH2)n

ora pl@%gwmém&%bla&aﬁﬁh&aof\( i's oxygen or S(Oq in

|chq|s zero or an integer of I or 2; or Yis
is absent; n is an integer from1l to

t
G&C?@B"%acﬁfﬂ%“é’ any éﬁgﬂ%léﬁ? 10, WhgSfiNeach ot her,

Ri gl RIHe etnyfer al kvl or

or a pharmaceutically acceptable salt thereof.

12. . A compound according to any of claims 5 to 11, wherein
R, is hydrogen or -C(O)Rg in which R is monocyclic aryl;

or a pharmaceutically acceptable salt thereof.

13; A compound according to claim 2 of the formula

(IC)

wherein

R1 is hydrogen or -C(O)Rs, -C(O)NR;R; or -C(O)ORg in which



WO 2007/ 067615 PCT/ US2006/ 046545 -124 Rio and Rll

combi ned are al kyl ene which together with the carbon
wat@moewimhi ch they are attached forma 3- t OPCT/US2006/046545

7-nenbered ring; mis zero or an integer of I or 2; X

i s hydroxy, alkoxy, cycloq&k cycl oal koxy, acyl,

acyl-oxy, carbanoyl, cyano, trlfluoronethyl free or

esterified carboxy, nonocyclic aryl or heterocyclyl;

or a pharmaceutically acceptable salt thereof. 24. A

Rpmlandreamwehnmﬂy from exichmott®r, wieogsing cydigaliyg aryl,

¢ nor ey ardlol SRR G oBRTERY S RE it one o four
tosalé’rstltmlfr&a: eélacted fiosn the groupecpsisting of glogen, m@oe;m R11
are t
al QFIOQIE%P ﬁ@ @Y@onggkcﬁglcgmﬁwtogggy(lam 1§ %ﬂﬂ/oa‘?ﬁme QUPMA! aryloxy
cyerma hetaroéyclyr onet hyl , free or esterified carboxy,
(ﬁégél[ﬁ? Iry%p%gd%ﬁlgi%be%?oc%yo% c*cﬁ%l@l aryl,z%eterocyclyl aralkyl,
<\3(0 ﬂ%tﬁﬁfaa@l:@rr alkyi gptianadin yubsﬂltméchwm ongta f@UQSJbSW‘#éf‘@ s¢lected
i.,s ahsent: or ha
¢ ndrosb e oie Roudaia g TREEH bk SRR SRR 5
t 0 FAyloxybikoLy, mmimd, slkylaRiifo, alrdkyidmingy gyl gmxyanq)neterowclyl
is zero or 1; X is hydroxy, a freeﬁ
R., BstRyrard l%dar@am%wdenth‘ ffﬁﬂ‘;ﬁ?ﬁ%ﬁﬂ@éﬂ%&%ﬁ" Yoy, haigpen:

%?Mo i@ SRBxy %ﬂ(ylt}‘ﬁocélmméﬁé ﬁﬂﬁﬁﬂdiré@ot sstafiedafarboxy,
alfs 23 to 27, wherein

ze@amveqlﬁamwynwwmw%@u@d a”m%' CYB‘Pa‘gy' "B heterooyi
Q%BW&ISWVI Sﬂ{r%.lé)a%@ S;Bﬂo%ailﬁs&@hmtédhmtre@ﬁe toXBur shibstituents

acco to any of cla
selected from the group conSIStlng of halogen, hngroxy, cycloaﬁyl cyc?oaefkoxy, acyl,

acyloxy, alkoxy, alkyloxyalkoxy, amino, alkylamino, dialkylamino, acylamino,
carbamoyl, thiol, alkylthio, alkylthiono, sulfonyl, sulfonamido, sulfamoyl, nitro, cyano,
free or esterified carboxy, aryl, aryloxy, arylthio, alkenyl, alkynyl, aralkoxy, ‘

heteroaralkoxy, heterocyclyl and heterocyclyloxy; or

R, and R; combined are alkylene which together with the ring atoms to which they.are

attached form a 3- to 7-membered fused ring; or

R, and R; combined are alkylene which together with the carbon atom to which they are

attached form a 3- to 7-membered spirocyclic ring;

p is zero or 1;

or a pharmaceutically acceptable salt thereof.

14. A combound according to claim 13, wherein
R, and Rs are hydrogen;

or-a pharmaceutically acceptable salt thereof.

15. A compound according to claim 13 or 14, wherein

R, and R; are, independently from each other, hydrogen, halogen or (C1.4)alkyl optionally

substituted by at least one halogen;

or a pharmaceutically acceptable salt thereof.



16.

R, is hydrogen or -C(OR6 in which R6 is nonocyclic

aryl; or a pharmaceutically acceptable salt thereof.
w@0786sesipound according to claiml, which i SPEGEUSTINEW6545

fromthe group consisting of:

5- (3, 6- Di hydr oxynapht hal ep42y yl') - 1, 1-di oxo- 1, 2, 5-t hi ad

i azol i di n- 3- one;

-5-(3,7- Dihydroxynaphthal en- 2- yI) 1,1-dioxo-1,2,5-thia

azolidin ot assi um sal
o BB R BRSO B KIS SAIS1 NS i oxo- 1, 2, 5.

hi adi azol i di n- 3- one;
p'%1(7 Et hyl - 3- hydroxynaphthalen 2-yl)-1, 1-di oxo-1, 2, 5-t

|
ora phaar%gcqﬁ'g?'bﬂpc?ptﬁglg(sé?ltﬁ@?rﬁﬁfxyphenyl ) - et hyl ] - napht hal en-

17.

2-yl}-1,1-di oxo-1, 2, 5-thi adi azol i di n-3- one;

A £8mpyuhdaacgertingto(claiin 16 dfubs fomulay | phenyl ) - et hyl ] - nap
ht hal en-2-yl }-1, 1-di oxo- 1, 2, 5- thiadi azol i di n- 3- one;
5-{3- Hydroxy-7-[2-(3-netho pherllﬂyl)-et hyl ] - napht hal en-
2-yl}-1,1-dioxo-1, 2,5-thiadig di n- 3- one;

5-[ 3- Hydr oxy- 7- ( 4- net hyl ps - napht hal en-2-yl]-1, 1-d
i oxo-1, 2, 5-thi adi azolidin e
{3-[6-Hydroxy- 'D\(J,?Q4 125th|ad|azolld|n2y
| ) napht hal en- 2- QS phe &

5- ( 3- Hydr oxy- FH\pheny : aI - 2- yI) 1(1!1) di oxo- 1, 2, 5-

t hi adi azol i di n- 8- orfe;
3-[6-Hydroxy-7{1, 1 4/Lo|oxo 1, 2, 5 t hi adi azol i di n- 2-yl
) - napht hal en- Zlyl] ﬂ@n20|c aC|d

‘5-3- Fydroxy 7-(3- trlfluoronethoxyphenyl) napht hal en- 2

whersiyl ] - 1, 1- di oxo 1 2 5 t hi adi azol i di n-3- one;

6- drox 4-trioxo-1,2, 5-thiadiazolidin-2-
Rs %h}ﬁ*é?ﬂtf%r%r% )Bsmq(OMBrﬁnmfa%@ )BRetn whigh Y
@J%Wﬁr@&ﬁdgp&ﬂehﬂﬁﬁ%%ﬁ B?jﬂer hydrogen cycloal gl aryl

hengl ht hal en-2-yl]-1, 1-di oxo-1 azolid
ycl aralkyl heteroaralkyl or alkyl optlonally substltuted with one to four

3 { 3ul£s@tdé)‘\£¥ é@iébte?d {r&n]thélngub%ﬁsétﬁHgaé*' HR¥dlehdéyicairgl, ) - n

apht haI en- 2yl yl }-propionic acid
YFieatkpxy 3l °>€v a‘kY'PN&U@X! migo  {kyiRMiae ofiplylaming, pRy. aryloxy

aphbh@h@@ﬁ\m}dg@r bonitrile;
4-trioxo-1,2,5-thiadi azol i di n-2-

;ﬁ%géﬁd%p%ﬂ#nwéﬁg&ﬁaplp p’mgr ‘cycloalkyl, aryl, heterocyclyl, )élralkyl
5- ﬁet@ﬁ)afﬁallafl e bRyl @ﬂ'bﬁél)}rs'ﬁrbbﬁtmre@ XWitheMalto 3 xuBsithdntd sdiected

-dl -t hi adi,azol idin-3-0
g'OWB‘F SS&VPﬁO(’é'SE"PQ ] W%PW%& YFiPlkepheliaxen- 2-

yI ] aﬂ< 3) iIKD%9,- dmio Palkylbfhoadiglkl o3 ary® Myloxy and heteroc clyl;
roxy-7-(1,1,4-trioxo-1, 2, 5- t hi'adi azol i di n- 2 Y

Re, RaanlanthIs are, 2’4 depp nd!mfnlxdinom eanhobtlaerhwdrowt dyclrowd halogen

Ll T e —_
ydarbamay, giutfarool, eptenaty sudistitwitdd atnine sycloalkyl, aryl, heterocyclyl,
alkenyl, alkynyl or (C,.s)alkyl optionally substituted with one to four substituents
selected from the group consisting of hélogen, hydroxy, cycloalkyl, cycloalkoxy, acyl,
acyloxy, alkoxy, alkyloxyalkoxy, amino, alkylamino, dialkylamino, acylamino,
carbamoyl, thiol, alkylthio, alkylthiono, sulfonyl, sulfonamido, sulfamoyl, nitro, cyano,
free or esterified carboxy, aryl, aryloxy, arylthio, alkenyl, alkynyl, aralkoxy,
heteroaralkoxy, heterocyclyl and heterocyclyloxy; or



one;
3-{3-[6-Hydroxy-7-(1,1,4-trioxo-1, 2,5-thi adi azolidin-2

WO ioyoempht hal en- 2-yl ] - phenyl } - propionitril e; PCT/US2006/046545
5-[ 3- Hydr oxy- 7- ( 3- net hoxynet hyl phenyl ) - napht hal en- 2-yl
]-1,1-dioxo-1,2,5-thi adi azp}4 di n-3- one;
5- (7- Fur an- 3-yl - 3- hydr oxynapht hal en- 2-yl ) -1, 1- di oxo- 1,
2, 5-t hi adi azol i di n- 3- one

3-[6-Hydroxy-7-(1,1, 4-trioxo-1 thladIaZO|IH R-Z
R avﬁ Ra ﬁa'ﬁh!"ﬁﬁlaé%a'bll'?'l‘? wta'ﬁa ﬁ?ﬂe}therr‘féﬁhﬂhﬁ £2PR GtptRiqwhich they are

%ttfaZhéc?beMaB to 7-membered s F|c1>|rocycllc rmgi
or ophenyl ) - 3- hydr oxynapht hal en ]-1, 1-di oxo-1, 2, 5-t

ora pmkmaéaz.eéllycace%&age%an thereof.
(3- Hydr oxy 0- tonInaphthaIen 2-yl)-1,1-dioxo-1,2,5

-t hi adi azol i di pn-3-o0
18. é%@“P@}H}d@WOFﬂ'}&e‘Htﬂﬂ"ﬁaﬂﬁht’vﬁﬁT%}] 2-yl)-1, 1-di oxo- 1, 2, 5-
t hi adi azol j di n- 3- one; .
R+ gnd % 36&396? propyl napht hal en- 2-yI) - 1, 1- di oxo- 1, 2, 5-
i adi azo| i

ora p@rTﬁc%G'ﬂ?'bﬁC?pteP'@tslagItlhfd?%ff uran- 3-yl ) - napht hal en- 2-yI ]
-1, 1-di oxo- 1, 2, 5-t hi adi azol i di n- 3- one;
“19. {/8c{)rﬁpd;iydira:ocwdﬁwg(tb,claim-’mérobeowhe@jrﬁ-t hi adi azol i di n-2-y
[ ) - napht hal en-2-yl ] -phenyl }-acetic acid ethyl ester;
R 3ng B [abe, iyddpengently frbnileakht othen bydrogert -halviged ioa (@1l.)alkyl optionally

e%{lbé?tlr}%%% a?lleea%t gnélhiloghenyl }-propionic acid ethyl
ora Pf?afﬁgg?wﬁg'ﬁénC%P\%?‘F%aﬂ tﬁérjeg?(o 1, 2,5-thiadiazolidin-2-yl

pentanoic acid ethyl ester;
4-[6- Hydroxy-7-(1,1,4-trioxo-1, 2, 5- thladIaZO|IdIn-2-y|
20. )A naphotral acoriing fo-cdaim- 148, N@Br@im “but yric acid;
5-[3-Hydroxy-7-((S)-4-hydroxypentyl)-napht hal en-2-y1] -
R Is Nyddogsncsr OO R ihwhigh&Bsdé monpcBlioar!
4-[6-Hydroxy-7-(1, 1, 4-trioxo-1, 2, 5-thiadiazolidin-2-yl
ora pbarmamuthallyeapczpt;abqe S@”ﬁ’@t"ﬁsﬁ butyronitrile;
5-[6-Hydroxy-7-(1,1,4-trioxo-1, 2, 5-thi adi azol i-di n- 2- yI

21. )A eamBsmﬁJ Sloriing fo daifeihy feaRai ¢ acid ethyl
R, %n& $€ 'E.'Y)FHbQ?éH a?é Gfﬁylgﬁé Wﬁ&%hgét%emmg%b%n?atdh]to Whichdhey are

OXO- I, 2 hi adi azol i di n- 3- one;
5atta@hﬂ;/énf@5b@37to(51m9mefqd SHECYCio M8Tit hi adi azol i di n- 2- vl
) - napht hal en- 2- ] 2, 2- di met hyl pentanenitrile;

ora P@F@CW@?M%WP%P% salf thenegko- 1, 2, 5- t hi adi azol i di n-2-yl
) - napht hal en- 2-yl ] - pent anoi ¢ aci d

22, 5A[c3mb}zselrﬁopz¢eo7dn696toru@irrpzvmwh) napht hal en-2-yI -1, 1-
di oxo-1, 2, 5-t hi adi azol i di n- 3-one;

R.3s hitb r6c{@)Hsn wdh Fonbeyklid atyl;i 0xo- 1, 2, 5-t hi adi
1 g?ﬁidﬁy% yl{)) r?a?Jht hamsz yl g}f&l}] o ylét hoxy}-N, N-d

ora phdfﬁfabé‘utlcbw,né@ébtad% sahe@ef/ 067615 PCT/ US2006/ 046545

23. A compound according to claim 17 or 18, wherein

Rz is -Y-(CHa,)-CR1oR11-(CH2)m-X in which
Y is oxygen or S(O), in which q is zero or an integer of 1 or 2; or
Y is trans CH=CH; or
Y is absent;
n is an integer from 1 to 6;
R, and Ry, are, independently from each other, hydrogen or lower alkyl; or‘
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2- Hydr oxy-6-{4-[ 6- hydroxy-7-(1, 1,4-trioxo-1, 2,5-thi adi
wW@2mljogliomns 2- yl ) - napht hal en- 2-yl ] - but oxy}- N, PCT/US2006/046545

N- di et hyl benzam de;

5- {3- Hydr oxy- 7- [ 3- ( 2- hydr oxyzef -hoxy) - propyl ] - napht hal en

-2-yl}-1,1-di oxo-1, 2, 5-thi adi azol i di n- 3-one;

5-{3- Hydr oxy- 7-[ 2- ( 2- net hoxyphenyl ) - et hyl ] - napht hal en-

2I-1d| |oI||n3-on
5%%591099 oSSR erE el i< Gae el with eyaefbon atom e ich they
- 1 2$T§ atfachell forold 3lto 73ﬂ@rnb‘|ered rqu 1-3- hyd
3 razo propy 3- hydr oxy-n
? é %“_(ﬂ% g€q 0 E¥8F%’XO 1,2, 5- th| adi azol i di n- 3- one;
5X{ §h I { hal en
! m“%”‘%‘zﬁd"%@"‘e@@ﬁ;@ Rl VB chigdRRl O
5. { § peweihyy fleg-dn paledfigd garbexyt rempdyatit ardor Betgtocydiyit
ﬁl] napht hal en-2-yl }-1, 1-di oxo-1, 2, 5-
ora P% nmeggﬁlly@pp@pgabjﬁ galt thereof.
5-{3-Hydroxy-7-[ 1- (2-oxopyrrolidin-1-yl)-ethyl]naphtha
24, | Art:oamdu}mdﬂac&ordingwcném?ﬁ widragli azol i di n- 3-one; ,
5-[ 3- Hydr oxy-7 phenyl propyl) - napht hal en-2-yl]-1,1-d
R4 i9%@drbgdn:5- t hi ad| azol i di n-3-one; 5-[3-Hyd
roxy-7-(3-pentafl uorophenyl pro
o a phainaceamdslip abesbtabiy bt thedofli 0X0- 1, 2, 5- t hi adi azol i di n-3

- one;

hi adi azol i di n-2
5 ZQIRBiR Refios o ?fr%%é‘lﬁ}%)égﬂ%nwh@rtﬂréa azolidin:
nag ﬁ.aﬂ'%drg}?yq:%((R) 4- hydr oxypent yl ) - napht hal en-2-yl ] -

t hi adi azol i di n-3-one;

1§a6@RW&éomueEerﬁénWﬂrﬂggaf?gm )hygpoggm,ﬂo%%,ky,]] 1,1-

di oxo-1, 2, 5-thi adi az
mF}z[eiBe blytblr oxy- 7- (4- hydr oxy- 3- net hyI
g ) - napht hal en-2-yl ]-1, 1-di oxo- 1, 2, 5-t hi adi azol i din
X |s§1y @ carbamoyl, cyano, tri uoromethyl free or esterified carboxy, monocyclic

aryl ordheletobybiyit hyl - 4- hydr oxyhexyl ) - 3- hydr oxynapht hal en- 2-yl
]-1,1-di'oxo-1, 2, 5-t hi adi azol i di n- 3- one;

or a pifarindcéinfbafy dcckplhid W4l tREBEPt Y1 ) - napht hal en-2-yl ] -1, 1-
di oxo-1, 2, 5-thi adi azol 1 di n- 3-one;

' d 3-(1- hydroxycycl ohexyl ) -propyl]-naphth
26. d?‘{éﬂmg'g ncfa%coidlg E"@Wt%cmﬁgéltq’ dP vimreigne;

VY h Hydroxy-7-(1,1, 4-trioxo-1,2,5-thiadiazolidin-2-yl
’7 Pt hal en- 2-yI ]- 2, 2- di net hyl pent anoi ¢ aci d:;

roxy-7-12-((
ora phoa,ré'ﬂ?@ ‘-Cﬁ@\ﬂg?f)‘??{?\?@ i%éﬁ?rﬂ”} -et hyl ] - napht hal en-2-yl }-1,
1-di oxo-1,2, 5- thiadiazolidin-3-one;
27.  SA pémplyahicoageordinid tolary-df iclami® 23 1@ 28 ikbrgdi azol i di n-2-yl
) - napht haI en-2-yl]-pentanenitrile;
nis 3;
R1o and Ry are lower alkyl;
m is zero or 1;

X is hydroxy, cyano or free or esterified carboxy;

or a pharmaceutically acceptable salt thereof.

28. A compound according to any of claims 23 to 27, wherein

Rio and Ry are methyl;



5- {3- Hydr oxy- 7-[ 3- (2- hydr oxycycl ohexyl ) - propyl ] - napht h

al en-2-yl}-1, 1-di oxo-1, 2,5- thiadiazolidin-3-one; W
wWQRB70087H615 PCT/ US2006/ 046545 -128 PCT/US2006/046545

5-[6- Hydroxy-7-(1,1,4-trioxo-1, 2,5-thiadiazolidin-2-yl

) - napht hal en- 2-yl ] - 2 2- dlngﬁgylpentan0|c aci d net hyl

ester;
5-[ 3- Fydroxy 7-(5,5,5-trifluoro-4-hydroxy-4-methyl pent
yl ) -napht hal en-2-yl]-1, 1-di oxo-1, 2, 5-

or a phaimageisally araeP It therept ¢ aci d

4-[ 6- hydroxy-7-(1, 1, 4 trioxo-1, 2, 5-thiadi azol i di n-2-yl

29, )A%@.ﬁ% bl %bo?duﬁ%la gngmtcm(ﬂws 2bd ¥8, visdrein;
5-[3- Hydroxy-7 rifluoro-4- hydroxypentyl) napht

Rhé‘h oderbrl- h@chR:3s Aronb&joelagkol i di n- 3- one;
g: m}—%ﬂrorx??*?% hYdroxB\Z(s4 r?eltsthl pgnt Yl') - napht hal en-2 .

ora phéfhibcéutﬂsanv seceplable Salthéref. azol i di n-3- one;
7- Cycl opentyl - 3- hydroxynaphthalen 2-yl)-1,1-di oxo-1
5 thia qgl azol i di

30. 5A<c?me9en ﬂ%%aﬁim%t%?afﬂbﬁmilh&sﬁaleg}?dir%m fhe;grpup Rsistipg of

t hi adi I
>3, 653 '[%d“?%)'g?l %o?h%ﬂ}iﬂﬁ{}]‘?)@ﬂ PaR)PHREAAN-306ht hal en- 2-y
' -5-(3, 71ﬂ|h3ﬂdrdxyﬁbpbﬁﬁalén&—)'ﬁ) 1 Tcﬁtﬂdoa‘zz Bttﬁiaﬁra‘:ﬁ%IMiIﬁS -one potassium salt; .
I OX r,oXx
s eSS St ES P o
5-(7- E‘tﬁyl-adiyamk/mdbhmaﬁema@l) 1,1-dioxo-1,2,5-thiadiazolidin-3-one;

s Do (b S T 7 ?‘l}‘%%m b Bifladiadoiains

one; {3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y
5-{3-%@{0@9%&r}4—trlf‘ﬂuoror¥1eJhyl% rmzy)()l-étﬁﬁ]@rrmabp alen- 5 yﬂ 1, P%loxx 1,2,5-
thiadidZo)idip-3kéndly dr oxy- 7- (1 1,4-trioxo-1,2,5-thiadiazolidin-
s TR e e SR T2 e P azonam
one; 2-yl)-naphthal en-2-yl]-2nethyl pent-4- enoic acid ethyl
5--HyRos T g-mptay By ARl 2k 9o~ G2 Fhizdieagisin ope:
{3-[6-Hydrbyyrripht striexo-2;2y3-thiadtiapelidiy-2pgnbpHthalen -y -piesnyl}-acetic acid;
5- (3-%&5&3@ %Mﬁ:&péﬁa@p%w%gj@g Oﬁﬁt?ﬂtg%g%ztaﬁdnr? %l-o%zem I din-
3-[6-HydtdxyAvd [ Qa-yrickot 112, 5rtl4|atilbz&lbdm~2 YD+ n5plhthaled+2a)zlpbenhom aidy |

s bSO S S8t -y RPB £55 faggpran >
one; ) - napht hal en-2-yl ] - 2- nethylpentan0|c ‘
{3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-phenyl}acetonitrile;
5-[3-Hydroxy-7-(3-hyd roxymethylphenyl)—naphthalen-2-yl]-1 ,1-dioxo-1,2,5-thiadiazolidin-3-
one;

3-{3-[6-Hydroxy-7-(1,1,4-trioxo-thiadiazolidin-2-yl)-naphthalen-2yl]-phenyl}-propionic acid;
6-Hydroxy-7—(1 ,1,4-trioxo-1 ,2,5-thiadiazolidin-2-yl)-naphthalene—2-carbonitrile;
3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl}-benzonitrile;
5-[7-(3,3-Dimethylbutyl)-3-hydroxynaphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-[3-Hydroxy-7-(3-trifluoromethylphenyl)-naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-
one; )

3-[6-Hydroxy-7-(1,1,4-trioxo-1 ,2,5-thiadiazolidin-2-yl)—naphthalen-2-yl]-benzoic acid ethyl

ester;



acid nethyl ester; 5-[6-Hydroxy-7-(1,1,4-trioxo-1, 2,
5-thi adi azol i di n-2-yl)-napht hal en-2-yl ] - 2- net hyl pent an
wWor@7/06mi1d; 5-[7-(4,5-D hydroxy-4, 5-di net hyl hBXF/US2006/046545
1- enyl) - 3- hydr oxynapht hal en- 2-yl ] -1,-1-di oxo- 1, 2, 5-
t hi adi azol i di n- 3-one; WO %0_7/ 067615 PCT/ US2006/ 046545 .
- 129 '
5-[7-(4, 5-Di hydr oxy- 4, 5-di met hyl hexyl ) - 3- hydr oxynapht h
al en-2-yl]-1,1-di oxo-1, 2,5- thiadiazolidin-3-one; . o
5-[3-Hydioiy77-(3l-n'&trﬁreeu|fwiylphenyl)-naphthalen-Z-yl]-1 ,1-dioxo-1,2,5-thiadiazolidin-3-
pentyl) - 3-hydroxynapht hal en-2-yl]-1, 1-di oxo-1, 2,5-thi-a
di azol i di n-3-one; Benzoi'c acid '
3-{3-[6-MydrxysJn b 42riont-h2| Sothigsjdzplidin-2y) inaphthalesk &Y i-pherylihi ad
. _lazolidin-2-yi)-naphthalen- 2-yl ester; 2,2-D nethyl
pr°p'°n'Hﬁ%pi oni ¢ aci d . o
5-[3-HydrokB7 ¢g-anath@ymethyyihenpipyiphtalen-2ayll4t, { dicxeol. 2. 54higdiappligip-3-
iazolidin-2- yl)-naphthal en-2-yl ester; Propionic acid
6- (3- cyano- 3-net hyl propyl )-3-(1,1,4-trioxo-1,2,5-thiad
5-(7-Futahzylk 33hyuraxynaphthalept-yikl draixoy1,2 Ssthigdiazolid-RyAnGut yr i ¢

cid . e e

7 - - — -2-yl)-naphthalen-2-yl]-phenyl}-
NI ENpE T 1o 4 IRPHyR By sy ngehelen 2y - o
methanesdfohiadide: 2- yl ) - napht hal en-2-yl ester; Hexanoic acid

- ( 3- 9" -3 (41 i 5 icad
5-[7-(2-?ygampﬁéﬁﬂf@-@%&%&g@ﬁ%ﬁ%ﬂ%ﬁ% Sw.é'néo;l? gg%—%éﬁoadlﬁ -3 e
5-(3-HydroAgat eoly!teguhitwilen-24l)dl , 1-dioxo-1 ,2,5-thiadiazolidin-3-one;

- (3- - 3- t 1) - 3- L i1 _ _’5_th' d
ot PRI S i, 5 41 2
5-(3-Hydrdxg-7sprapyindphikedléry-2-y)-1 .1-dioxo-1,2,5-thiadiazolidin-3-one;

5-[3-H;ﬁgog<ﬁ%95§tga;p&é@$qréﬁ-ts[&'el)???‘ébkihe%rgz-g@hgﬁa R%QMi 206 RriZdidoidin-3-one:;

est ,
(3-[6-HGdrbRy- Ty an g Bionet 123-thiagiadofidia-2¢w)-naphthalemRuyllphenyl-pegtigpcid
I.azol i din-2-yl)-napht hal en-2- yl ester;
ethyl el hy| benzoi ¢ aci d : o
3-{3-[6GHydRoxg Ao, &-tiediy? Srtbipgiayolgin-2-yh-napbihalgra-I]-phenyiragionic
, f’zqzol i din-2-yl)- naphthal en-2-yl ester;
acid ethyl G8%fry | henzoi ¢ acid 6- (3- cyano- 3- net hyl o
5-[6-HyRireXyyi-}+, B4 {trioxo- 12 5 thisdliazalidi-B-yHankihalest 2-yil-peptapeip acid ethyl
_napht hal en-2-yl ester; 4-Butyl benzoic acid
' 6- (3-cyano- 3-net hyl propyl )-3-(1,1,4-trioxo-1,2,5-thi %d .
4-[6-HycR@a-7-(ti, n42rigto- 1,2 Satbiedieabliin-2-y)tnaplthalen-2-yll-2,2-dimethyl-butyric
.. Cycl ohexanecar boxylic acid 6-(3-cyano- 3-net hyl '
acid nropyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- . _
5-[3-Hydroxy-7-((S)-4-hyd roxypentyl)-naphthalen-2-yl]-1,1-dioxo-1,2, 5-thiadiazolidin-3-one;

4-[6-Hydroxy-7-(1,1,4-trioxo-1 ,2,5-thiadiazolidin-2-y|)-naphtha|en-2-y|]—2—methylbutyronitrile;
5-[6-Hydroxy-7-(1,1,4-trioxo-1 ,2,5-thiadiazolidin-2-y|)—naphthalen-2—yl]-2-methylpentanoic

one:

one;

ester

acid ethyl ester; |
5-[3—Hydroxy—7-(3;methylbutyl)-naphthalen-2-yl]-1 ,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-[6-Hydroxy-7-(1,1,4-trioxo-1 2 5-thiadiazolidin-2-yl)-naphthalen-2-yl]-2,2-
dimethylpentanenitrile; ‘
5-[6-Hydroxy-7-(1,1,4-trioxo-1 2 5-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic acid;
5-[3-Hydroxy-7-(5-hydroxypentyl)—naphtha|en-2-y|]—1 ,1-dioxo-1,2,5-thiadiazolidin-3-one;
2-Hydroxy-6-{2-[6-hydroxy-7-(1,1,4-trioxo-1 2 5-thiadiazolidin-2-yl)-naphthalen-2-yloxy]-
etHoxy}-N, N-dimethylbenzamide;



yl)-napht hal en-2-yl ester; 4-tert-Butyl benzoic acid
6- (3-cyano- 3-net hyl propyl )-3-(1,1,4-trioxo-1,2,5-thiad

w0 200006 @i1H- 2- yl ) - napht hal en-2-yl ester; PCT/US2006/046545
2,2-Dinethyl propionic acid
6- (3-cyanophenyl ) -3- (1, 1, 4»bri oxo- 1, 2, 5-t hi adi azol i din
-2-yl)- naphthal en-2-yl ester; Benzoic acid
6- (4- et hoxycar bonyl butyl)-3-(1,1,4-trioxo-1, 2,5-thi adi
azol i di n-2-yl)-napht hal en- 2-y Benzoj c

acj
2-Hydraxy(@nistivdrdxutfyll) 1, 4-drioxo11, 2»5tth'iaéb@é°|'ﬁ'TEQHL)IW?PQW?IS'E@“%}IPWWV}'
hal en-2-yl ester; WO 2007/ 067615
NN'd"E%W‘béE%%E%%MS 130 Benzoic acid
5-{3- H)@{QWH)—MQHWerXXWﬂXWWl] neehthalen-2- -yl}-1,1-dioxo-1,2,5-thiadiazolidin-

3-one: l-enyl)-3-(1,1,4-trioxo-1, 2, thladlazolldln 2-yl)-
napht hal en- 2- yI ester Ben20|c ac
5-{3-Hy@r oyt TRf2-(23¢thoxyphenyl)- @bhwll-naahtaaltemZa)dﬁ ~hivliogrh2 S-tiagliagglidin-3-
one: pht hal en-2-yl ester; Benzoic acid
' 6-(5-hydroxy-4, 4- dlnethyl entyl)-3-(1, trioxo-1,2,5
5-[3-Hydr vyt (Sa@mhexilnaphyhaien- a-afﬁh%hdmé@r@%h@@@r"dm-&one

| 9- t
oD MRy ooy ootz
+ .thiadiafoligB-3Hgnetoxy- 5, 6, 7, 8-t et r ahydr onapt hal en-2-yl )-1, 1-di o

5-{3-H{ffto Q;y %§- théBl ﬂa%g%ﬁ% n%ﬁﬁthale% 4. @} 6-15??.2%1 Q‘Bzibh&ilazohdln 3
one; b5-thi adi azol i di n-3-o0ne;

s oS YA S Ty ol abidsanani Lo 25

thiadiagoelidh»-&Ebhexy- 3- hydr oxy- 5, 6, 7, 8-t et r ahydr onapht hal en- 2- y
5-{3- Hgar?é/-hpd oxy rrgho‘§’n HWI)aéigﬂ]?u%ghtﬂél@n% ~yIRN8 dioxo-1,2 5-th|ad|azohd|n-

- et h et rahydronapht hal en- 2-y
3-one;l ) -1, 1-di oxo-1, 2, 5- th| adi azol i di n- 3- one;

5-[3- H?cggi?}f ﬂgbﬁéﬁﬂpro@)dﬁ%m% ﬁ 174 §|o§<811 fﬁ&%&&mbﬁqmbﬁm

|azo i di n- '3-on
5-{3- Hﬁdr(J&l—W@peottyﬂtmrophefﬂylp@@mﬂlimaWthaEW-Y'] 4 1r‘@P¥°aWe§‘B\’?£\WP"d‘" -3
one: hal en-2-yl)-1, 1-di oxo-1, 2 5- thladlazolldln 3--0ne;
5- (3- Hydr oxy- 7-i sopr opyl

2-{3-[68HydroxyaTy U Sricipka- h3t%m@lqao)mn—2j>d)dnqiab81aienzzyltqq@p.y&pg%mtnle
S G S R A A O e s
5-[3- H)Idmxﬁ-?dmbmxwoxy@ngd)tmﬁmm%yﬂﬂn1.—g|og§<pré 2, 5 iadiazolidin-3-0ne;
s PSR PR By d o A L1 gorenapmalan
one; . :
5-[7-(4-Ethyl-4-hydroxyhexyl)-3-hydroxynaphthalen-2-yl}-1,1 -dioxo-1,2,5-thiadiazolidin-3-one;
5-[3-Hydroxy-7-(4-hydroxyheptyl)-naphthalen-2-yl}-1,1 -dioxo-1,2,5-thiadiazolidin-3-one;
5-{3-Hydroxy-7-[3-(1 -hydroxycyciohexyl)-propyl]-naphthalen-2-yl}-1,1-1 .2, 5-thiadiazolidin-3-
one; | '
5-[6-Hydroxy-7-(1,1,4-trioxo-1 2 5-thiadiazolidin-2-yl)-naphthalen-2-yl}-2,2-dimethylpentanoic
acid;
5-{3-Hydroxy-7-[2-((1S,2R)-2-hydroxycyclopentyl)-ethyl]- naphthalen 2-yl}-1,1-dioxo-1,2,5-~
thiadiazolidin-3-one;
5-[6-Hydroxy-7-(1,1,4-trioxo-1 2 5-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanenitrile;
5-{3-Hydroxy-7-[3-(2-hyd roxycyclohexyl)-propyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-
thiadiazolidin-3-one;



one;
5- (3-Hydroxy-7, 7-di propyl -5, 6, 7, 8-t etrahydr onapht hal en

W0 2007107615 1- di oxo- 1, 2, 5-t hi adi azol i di n- 3- one; PCT/US2006/046545
5-(6' -Hydroxy-3',4"-di hydro-1' H spiro[ cycl opentane-1, 2 .
‘-naphthalen]-7"-yi)l ,2,%oghiadi azolidin- 3-one
1, 1- di oxi de;

5-((S)-7-Ethyl -3- hydroxy 5,6,7,8- tetrahydronaphthalen-
2-yi)-1,1-dioxo-1, 2,5-thi adi azol

5-[6-Hygroxg-7H . dkjoxp-= 1(2_|l5-1h|a,d|g;ql|55902 il)-@agbtpﬁlpagﬂg]z%p dﬂﬂwﬁthy%ntano;c

, 4-t-etrahydronapht hal en- 2-yl | - 2, 2-
acid m%h)ﬁegh 1 pent anoi ¢ acid neth

5-[3- Hyanxa-w Bkyflupra-4-hydrexy- ﬂTfB@égylmefzty%nﬁhhfaeiﬁ%fa{']rhi1‘ﬁ’i°2‘-°y1|12’5‘

&-tetrahydronapht hal en- 2-yi ] -2, 2-
th'ad'aggl&nz%gl pent anoi ¢ aci d; WD 2007/ 067615
Acetic #ET A{Ls}mw@ky}Zf{E,Ag—tnmicgi 2,5-thiadiazolidin-2-yl)-naphthalen-2-yl}-2-methyl

butvl esterk 6- Hydroxy-2- et hyl - 2, 3- di hydrobenzo[ b]th| ophen- 5-yl
YI®5=1, 1- di oxo- 1, 2, 5- thi adi azol i di n- 3-

on
5-[3- Hy'ﬁlrc()@ D, équﬁﬂaﬁhgd@p(ypeptm RRRIAlan-2- yl] 21,1-dioxo-1,2,5-

t i azol i di n-3-one;
thiadia I@ {@@goxy 2, 2-di met hyl i ndan- 5-

0%x0-1
5-[3-Hyslr oyt & - bydyoxydci megmymﬁa@tyl) -naphthalen- X y?] 1,1 d|0X0—1 2,5-th|ad|azo||d|n 3-

one: 5- (6- Hydr oxy- 2- nethyllndan 5-yl)-1,1- dIOXO 1,
’ 2,5-thi adi azol-idi n-3-one; Benzoic ac

5-(7- cmcﬁ:entymﬁthyylroxsna(p@tr@len Hi)axbdlfst’-@fhl%?@i‘%‘ﬂu%?'?ﬁ 2-yl
5-(7-C c1o'?1§§<yl73 RyarbSapikaerpaRi halieR- 226 thralesldiBewne] C
5-[3-HydByxy67-€3-methytsulfanyiphenyh-narighalen-2syik-hiligxes b2 Sethiadiazgidjn-3-

one: -5,6,7,8- tetrahydronapht hal en-2-yl ester; Benzoic
' acid

5-[3-HBlrexhTH((B-4ydioxg-4 metytpent-2-eayh-Arefihale v h12igxpy 1.5 55

ahydronapht hal en- 2- yI ester; Benzoic acid
th'ad'aé&ﬁdg%ﬁmﬁ l-3-(1,1, 4-trioxo- 5-t hi adi azoI i.din-2- Q/i
5-[6-Hydspy-7+(84. %@DX%W&‘@W&’WMP@M)ZU%M@?’E? YVIHEPRRSNE-

d
carbor@ﬁb} dimethyl -6-(1,1,4-trioxo-1,2,5-thi adi azo| i dlf'] 2-byl .
{3-[6- I-)ydrqq@%ﬁs’t 9-|trlq;3<9t1ez B-thiadiazolidin- 2-yl) ‘naphthalen-2-yl]-benzyl}-carbamic acid

Al'l yl oxy- 6- hydroxybenzo[d] I soxazol -5-yl)-1, 1-di ox
_methyl5esie%2 5-t hi adi azol i di n-3-0

(E)-5-[5-Hypoxyxtr( 161 rioxoaL 2, ﬁrtbiﬁélaiow"sztyﬁr“@@f‘ﬁ?lﬂnl QY hpent-gnepitrile;

f - @n@l -Omes®ldent-4-
e AR Al G e e Sl
enoic &¢id pthyl ester car boxyl i ¢ acid 3-nmet hyl -butyl ester;

B kst i
enoic acid,

(E)-5-[6-Hydroxy-7-(1,1,4-trioxo-1 2.5-thiadiazolidin-2-yl)-naphthalen-2-yl}-pent-4-enoic acid;
5-[6-Hydroxy-7-(1,1,4-trioxo-1 .2 5-thiadiazolidin-2-yl)-naphthalen-2-yl}-pentanoic acid
isopropyl ester;

5-[6-Hydroxy-7-(1,1,4-trioxo-1 .2, 5-thiadiazolidin-2-yl)-naphthalen-2-yl}-2-methylpentanoic
acid methyl ester,;

5-[6-Hydroxy-7-(1,1,4-trioxo-1 .2, 5-thiadiazolidin-2-yl)-naphthalen-2-yl}-2-methylpentanoic
acid;

5-[7-(4,5-Dihyd roxy-4,5-dimethylhex-1 -enyl)-3-hydroxynaphthalen-2-yl}-1,1-dioxo-1,2,5-
thiadiazolidin-3-one; '



5- Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1
H- i ndol e- 2- carboxylic acid; and

WG 207064605 OXY- 3- met hoxy- 2- oxo- 2H- chr onen- 6- yl ) PAT/LSTH0@H46545
0o-1, 2, 5-thiadiazolidin-3-one;
5- [3 Fwdroxy 7- ((E) - propenydg - napht hal en-2-yl ]-1, 1- d|o
xo-[ 1, 2,5]thiadi azol i di n- 3-one;

5 (3 Fydroxy 7- V|nyI naphthalen 2-yl)-1,1-dioxo-[1,2,5
adi azolid

5-[7- <44i P@y#w%@dnme(tw'ffwa BrvaeyypaRrsnas-Avidh kaiore di%B2-y
th,ad,aga”dnﬂg]a,hgal en-2-yi]-butyric acid nethyl ester;

5-[7-(44- ém%lp@mwwé}yﬁmwap&mﬁn Vi phtliexed %tfgﬁﬂ}'wf“i'"& e
Benzo?écé'cw[ é—(é)—cy@ﬁott& ﬁHé’t liy%;bﬁl-s’-(ﬁ‘t ,Qﬂﬁoxo 1,2,5-thiadiazolidin-2-yl)-naphthalen-
4-16 droxy- 4-trioxo-[1,2 5]th|ad|azoI|d|n 2-y -
2-yl estey, napht hal en- 2 yI ]-butyric acid;
2,2- Dnﬁeﬁﬁrpkbtﬁidrﬁa%ﬂ B((8- @BWSJm&ﬁyﬂﬂ)bb}l)-Bﬁm Mt daloRe-12, Stliadkadotidin-2-
di oXxo- ] t hi adi azol i di n- 3- one;
yl)-naphtiater- yl—l?%i?r@xy 7-(1,1, 4-trioxo-thiadiazolidin-2-yl)-n
Propmﬁf&@cﬂﬁé Eilogahbl3-RRENVIrdpyDL R, PRithods i @) 5-thfdigolidin-2-yl)-
phar naceutical [y acceptabl e salt t hereof. WD
+ -naphthatey72-9bs88ans PCT/ US2006/ 046545 - 132 31. A method for
2- Ethytmu&?yric%iobés (3 evhrRt3-RERRfRosyHLI- m,i,x-tmbbtcﬁh 2rethhk@rbzolidin-2-yl)-
onprises admnistering to a manmal in need t hereof a
naphﬂ’tﬂ'ﬁﬂ'%‘ﬁb%ﬁt?rcal |y effective anount of a conpound of
Hexan®lcdci 6-(3- -3-rthYRIrbd)-3-01, 1 Ui okd- & @l svBRdiblidin-2-yl)-
eXancon di t%ng%r{]eodl at ergwdby&@ Pgrse activity whi ch met hod
naphthalgm?ykesderadni ni stering to a manmmal in need thereof a
-Ace%?ﬁb@ﬁ’ﬁiﬁ é&@bl(s DhARSInat8yIEPHNE- (91, AtriokeMTROS I Had¥zolidin-2-yl)-
[aim1 met hod according to claim 32, which
naphth?éﬁm%ﬂl %%ﬁ'brl ses admini stering a therapeutically
Pentaﬁ&é 86itiieV@-GaREAtmethyBrapYIiBL M at 4-aibxei1, 3 sltlaginesiaPHD)-
and an anti-diabetic agent, a hypolipidem c agent, an
naphthgien-29be¥ety agent or an anti-hypertensive agent. 34.
Acetlc"écheé ey L3 hﬁ%y‘dr@ﬁﬂ)ﬁ@m 1 aftri®@d{5-enRizrertinlad-ryphthalen- 2-
Bactivity in mamals whi ch net hod conpri ses
Y'eSte&dm n| stering to a mammal in need thereof a
3- Metﬁﬂ@éréefélacioc@l(i-&yar@fé ﬁféﬁHy‘b@o@cl?D&(‘rM aftrioxc: O AT Rdis2blidin-2-yl)-
claim1l . A method for | ati ng glucose levels in
naphﬂ?\%@ﬁfﬁﬂée%ﬁfch met hod conprises adnministering to a

2-MetRRBEBbic é&n&@%@icyé?%@ﬁfetr@zlﬁrw)a:pm jacabxor1 efs-weidiazelidin-2-yl)-
anount of a conpound  of claim1. 36. A nethod for the
naphthgl@@rbB$te6f i nsulin resi stance, gl ucose intolerance,

4- But}lwé?ﬁo% acﬂi EeRbRsho-3-RReyIgra M- (’Qﬂ,af’tﬁdxc( 02 A@BiddRzoRTh-2-y1)-
non- di abetic),” di abeti c nephropat hy,

naphtelenrBriiPeiREphri tis, gl omerul ar sclerosis, proteinuria

CycIol‘PéxaHébéFBBﬁS/hE §B|€|6 @Lc@aﬁéeym&h?lbﬁiﬂyﬁ -3-(1ef, 4-&1Qﬂai1h2/5-thlad|azohd|n 2-
obesity, all types of heart tailures including acute
y)-naphibalenron iesteongest i ve heart failure, |eft

4-tert- B‘é‘lﬂ}iﬂén%h'c%rmddéi?j %’é‘ﬁblsoﬂﬁeﬂl@@répynﬂi -1 o phAtiéxo-1,2,5-thiadiazolidin-2-yl)-
cardi onyopat hy, betic cardi ac

naphthalen-2-yl ester,

2,2-Dimethylpropionic acid 6-(3-cyanophenyl)-3-(1,1,4-trioxo-1 2,5-thiadiazolidin-2-yl)-

naphthalen-2-yl ester,

Benzoic acid 6-(4-ethoxycarbonylbutyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-

2-yl ester;

Benzoic acid 6-(3-methylbutyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-y! ester;



nmyopat hy, supraventricular and ventricul ar
arrhythmas, atrial fibrillation and atrial flutter,
whypensmnsi on, primary and secondary pul nonar yPCT/US2006/046545
hypert ensi on, renal vascul ar hypertension,
dysli pi dem a, atherosclerqgps, ischenic diseases of
the large and small bl ood vessels, angina pectoris
(whet her unstabl e or stable), myocardial infarction
and its sequelae, ischem al/reperfusion inpiury, . . .
Benzoicieaid PribPr ANV aRCAS VRIS Y IgH b Uiy - o aebiapigrolidin2-y1)-
naMﬂh&@ﬁ-- @§b? management of other vascul ar disorders
g gralne peri pheral v scular gh@?a%fl g
Benzoma%éu*de yid3-Ebhdarioxort 2 oahiadiage 'Zé’yﬁtﬂp en-2-yl ester,
Benzon?éfl& BEBLHykiF - LA hy R APEPT, 0 A thioxdT |2 5-Migiazolidin-2-y1)-
. SC r05|¥, ?ro ke, spinal” cord injury,
' naphthalear2ad €gierier at i ve di seases such as Al zhei ner's,
13- | g% VP04 RAh ) IBER-REpHthaIen deIs1 $10¥0aI2,5-
5[3f| 3% Fn ton s and spln%gergzel?ar ataS?E i nfecti ous
thiadiazgilidiealse’s; and di seases involving inflammation and the

5- (3-H9r5‘5§é/”§6 ?ﬁsfeﬁgh?d}gnaﬁhééﬂQ 1 mdmxbﬁlﬂmﬁfhié@lbﬁbhdm 3-one;
ération, which netho ngrlses ad n1n|ster|gﬁ?%
5-(3,6-BihyaeNyAI6. A teferhyotoRap aBRIeR 2 YBi 4 puota: La o iad ieralih-yene:
GO @uUBFarRfdrésraphtRalen-24) 4 00dibl& 7 818 hiadiazolidin-3-
53 HW&%‘%@G 46545 _aﬁl%é:r% a?7 A pﬁr?g? maceut i cal
one; conposition conprising a therapeutically effective
5-(6-Etggﬂﬁé‘-hy&’rfo n%‘s eCRERGHHHI dRRESHtHAIBE-2LA)- RAYdiSo- £ 2 BitAradhzbIRlin-3-
., 1n conbl nation wth one or nore pharnaceutlcally
one; -acceptable carriers. 38. A pharnaceutical conposition
-(3- Lihyi-8 e T Bltdir A dicMaphifgichi2@f-TBdio-1 25stlddmazolidin-3-
563H$ﬁ§§g?anc@h glucoséﬁﬁhtolgrance ?ipe 2 di abet es,
one; renal insufficiency (diabetic and non- diabetic),
5-(3-H€dr?>§ﬁf b CiMERDI-O B dletray RBRAPHHINAIERDIA)L 1, $-dickbANE 5 thiadiazolidin-
clerosis, proteinuria of primry renal di sease,
3-one;di abeti c retlnopathy, obesity, all types of heart
5-(3-H{{ quPf ?r?fhn:o%'hé’tﬂylﬂgs AQUERaRIFodbheRIdh-Z9 et Hioxs 1 /2 t
, left ventricular dysfunction and hypertrophic
thwdmédK@1@ﬁv©pathy, di abeti c cardi ac myopat hy,
5-(3- H?&B&ﬁ?’%‘%ﬁ#b@ 7, 80strarg@lohbstthalen2ryihy b biidx@st, 2, 5ahiatiakolidin-3-
brillation and ‘atrial flutter, hyperten3|on pri mary
one; and secondary pul nonary hypertenS|on renal vascul ar

5-(7- EMP@ hg&%y-@% 7 éx&kér@u%abmhalehw|)n$qlcﬁé>@>s1 3,5-thRafeslidin-3-one;
| ar ge and god Vess

|
5077 B3 et A BRSO UBP N BIYE) | S A aZblcin3-

one: | Nfarction and its sequel ae, ischemn a/reperfusion
1 .
i njur

detrinmental vascul ar renodeling includj e
5-(3- Hv@tsns }§e?rd'P@@Vle’@)6§i’%Eetrﬁﬁ)‘f’é@'éﬁ%ma'%ﬁ‘z‘tﬂ)h%?‘dl%g‘éth’j‘é':ﬂ%ad'az"“d'n'e"
one: disorders including mgraine, peripheral vascular
' di sease and Raynaud's di sease, |rr|table E, I T
5-(6' rwrmo?né-dlhmﬁarlirapqulwlop@ameﬁ wepaHakn £10)1,2 5-thiadiazolidin-

‘30nqu||b§H§ scl erosis, stroke, spinal cord |nJury,
neur odegener ati ve di seases such as Al zhej ne

5((S) etk IS BYTEXaBA. Totepghydranpridhalergrtiet 4-dixge] hf,ééhiadiazolidin-3-
one: Huntington's and spinocerebel l ar ataxia, infectious
' di seases, and di seases mvolwng\7 i nfl ammati on
i

5-{6-Hydnoun@-(d yist-timxaria?. Bityadiaenlidina ¥ -aq%g4ﬁgwygronapr?tﬂgleﬁ-'&‘?yn-2,2-
dlmetm&%%o"i’é 4@ methyl ester;

5-[6-Hydroxy-7-(1 1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1,2,3 4-tetrahydronaphthalen-2-y1]-2,2- .
dimethylpentanoic acid;



39. A pharmaceutical conposition conprising a jointly
therapeutically effective anount of a conpound
wa@ewangionyy to any of clainms 1 to 30, in conbi NnEECT/OR2006/046545
w th an anti-di abetic agents,. a hypolipidem c agent,
an anti-obesity agent or aRzqaoti-hypertensive agent..
40. A pharmaceutical conposition according to claim 39
for the treatnent of insulin resistance, glucose
nt ol erance, e 2.di abetes, ren insufficienc
5-(6-Hy o Ry BT R e R et Sl e by iAazolcn->
one; glonerulonephrltls gl onmerul ar sclerosis, proteinuria
sease, .diabetic retlnopathy,

5-(6- Héﬂ‘i’f8§¥'?‘§/an é){’l) 10{/18%0 di%-hrEurdiagolifinyd-e’eii ncl udi ng” acut e
5-(6- Htjmd%(ﬁh rzomn@trgmmﬁswﬁ h@lﬁké -1 {08 méﬁcﬁazdn@m%sﬁa@g ri gult ar
sfu nd hypertrophi c cardi omyopat hy, diabetic
5(6- HX%PEN‘ ‘?Fﬁgﬁ‘gtaﬂyﬁ Vst rdA‘VEh‘( % ﬁéﬂ'@ﬂﬁaz@%‘ €ricul ar
BenzoRrdchtys, Briidsthyl- 41,1 aLtna‘»tdag Q'd—tﬂddéﬁioﬁd?ﬁizlﬁ}}l)ts g d.lutter,
er rimary and secondary -pul’monary
tetrah“%@#ﬁﬁiﬁ"bﬁ' ‘%é?fal vascul ar hypertensi on, ‘
Benzol&)é&id (5) desth - 3-att, hﬂftﬁé‘a@-ﬁﬁ BhidiakSIRIIyH- Sjﬁ 3gases  of
and smal | bl ood vessels, angi'na pectorls

' .tetrahy(i\,a{@pﬁg}%?%— VLA or stable), nyocardial infarction

Benzornidid 6-8tHyRgY &N aeirioksa Pearinidi &@%lﬁ@?lpﬂ Bl 78 Eértbéhydronaphthalen-z-
detrinmental vascul ar WD 2007/ 067615 PCT/ US20067 046545 ‘

ylester;134 renpdel i ng i ncl udi ng vascul ar rest enosi s,
BenzoRRIERUB, BRINthy{3- at 18 riosasiCel bakiadias@iaies-5i)ishE gdi ng

heral vascul ar di sease and R‘aynaud S
et B er S B ey oy oy Srecase and Haynay
Benzoic @ieREZ, 2-diB ERPE D'$ U riox lepth%dﬁaebwmily@ﬂnéérf 9J9Peste

rd. injur degener at | ve “di seases such
S T MR T T LN T TR
5-Hydrdkse4(darstriosoalp, amléﬂléﬁdllﬂlgt?_oﬂ} $Hﬁfﬁk§blé—§ld&%‘cﬁ<§/ﬁp§élé éthyl ester

i axi i nfecti ous di seases, and di seases i nvol Vi ng
bo assl”ﬁf?%lﬁmtl on and the inmmune system and di seases

5-Hydroxp-ed( V1 potriois-al B5-degeasiahion)-1Adndde-DhaFEBRRUMAE Qmethyl-buty!
conmposition according to claim37 or 39, for use as

et nedi canent. 42. Use of a pharmaceutical composition
5 Hydraw;m(tdﬂ PBtrioRo-all 26 RSN diB D-yIf-OF-itdife-RIRRXGD SUN isBbut ester:

oo BRERT TRkt RAMEEMIED o Lol ol v

5-(7- Hﬁiﬁyxyo:B nedteoNyE2-dxd- QH?d?-\_ronﬁ@f@ %IDEI ?E%Rt@fﬁ! ‘tj-‘f’:ﬂafézcﬁidm-ti-one
or the treatnen

tical oSl ti of
13- T G iy TR Bg ool & -Alappull 2z {sie: 5-one
5-(3- Hmme h&pHEhASHIR 4B8-10T-dbRo- [M@Htﬁilaﬂlat%l%hr]g@féﬂét I Onl
|ected frominsulin

RN ok e & LTI R O N T

ester; renal | nsufficiency (diabetic and non-diabetic),

ath Iorrerulone hritis, glonerular
53 H & G -Q?S'BBP@H akp-sti g&fpmﬂ} FRRR{Y ya'%%z;{i}-u? -§iox8%,
[1 25]tdiaabgb|ionn.eainenopat hy, obesity, all types of heart
and chroni c congestive heart

ncl u
1o-HydEon-B01 et X B B oA U CRRRSFalGRrd YT butyri ackt
5-[3- H;me@@ti (ﬁpﬁérﬁ/l-ﬁfﬁp‘?l)-‘haﬁlQﬁ%mﬁry(m akedno0 1 Qe ihRFazolidin-3-one;
supraventricul ar _and ventricul ar
ate ls?fwﬁwmyfﬁaé AHpxq-jadiazphdin-Ryrarhiiaierairelieny fatapignic acid;

ertensj on, and secondar
ora phay aceutically accegtagle salt thereof. - y



pul nonary hypertension, renal vascul ar hypertension
dysli pidem a, atherosclerosis, ischem c diseases o%

wo b@7loereg® and smal | bl ood vessel s, angi na pecPOI/IS2006/046545
(whet her unstable or stable), nyocardial infarction
and its sequel ae, ischem gfyeperfusion injury,
detrinental vascular renpdeling including vascular
restenosis, managenent of other vascul ar disorders

i ncludi ng migrai ne, peripheral vascul ar di sease and.
31. ARagtreddostheiishebitien of RTRasackHviyowieh n@%;@qugﬁpnses administering

toa manJQD E%ﬁe@%h&%ﬁ%@%ﬁp&ﬁ%ﬁl? SROLRE aPnoui b 4 Bbfipound of claim 1.

cord |nJury,
neur odegenerati ve di seases such as Al zhei

32. /Pmelkhqmbfontm tegatmertiof gpr&ﬁltg}ﬁSﬁ’@ecaatggrbdé}TsPasg @E’ﬁvnggvhlch method
compris hStoHfam A RGRIcakE 8 a He@é‘ée@tucéll?feﬁ@bﬂn@@nount ofa
81% g eases, q

L ase di'seases involving inflammation and the
compoundwilnleinstst em and di seases i nvol vi ng nuscl e

degeneration. 45. A conpound according to any of
33. K\ iy dodofaindto dififn 345 Ginfth rAetiBd c6@PR&Ss administering a

therapeutically effective amount of a combination of said compound and an anti-diabetic

agent, a hypolipidemic agent, an anti-obesity agent or an anti-hypertensive agent.

34. A method for the treatment of conditions mediated by PTP-1B activity in mammais
which method comprises administering to a mammal in need thereof a therapeutically

effective amount of a compound of claim 1.

35. A method for modulating glucose levels in mammals which method comprises
administering to a mammal in need thereof a therapeutically effective amount of a compound

of claim 1.

36. A method for the treatment of insulin resistance, glucose intolerance, type 2
diabetes, renal insufficiency (diabetic and non-diabetic), diabetic nephropathy,
glomerulonephritis, glomerular sclerosis, proteinuria of primary renal disease, diabetic
retinopathy, obesity, all types of heart failures including acute and chronic congestive heart
failure, left ventricular dysfunction and hypertrophic cardiomyopathy, diabetic cérdiac
myopathy, supraventricular and ventricular arrhythmias, atrial fibrillation and atrial flutter,
hypertension, primary and secondary pulmonafy hypertension, renal vascular hypertension,
dyslipidemia, atherosclerosis, ischemic diseases of the large and small blood vessels,
anglna pectoris (whether unstable or stable), myocardial infarction and its sequelae,
ischemia/reperfusion injury, detrimental vascular remodeling including vascular restenosis,
4management of other vascular disorders including migraine, peripheral vascular disease and
Raynaud's disease, irritable bowel syndrome, bancreatitis cancer, osteoporosis, multiple
sclerosis, stroke, spinal cord injury, neurodegenerative diseases such as Alzheimer’s,
Parkinson’s and polyglutamine disorders such as Huntington’s and splnocerebellar ataxia,
infectious diseases, and diseases involving inflammation and the immune system and
diseases involving muscle degeneration, which method comprisés administering to a

mammal in need thereof a therapeutically effective amount of a-compound of claim 1.
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37. A pharmaceutical composition cbmprising a‘therapeutically effective amount of a
compound according to any of claims 1 to 30, in combination with one or more

pharmaceutically acceptable carriers.

38. A pharmaceutical composition according to claim 37 for the treatment of insulin -
resistance, glucose intolerance, type 2 diabetes, renal insufficiency (diabetic and non-
diabetic), diabetic nephropathy, glomerulonephritis, glomerular sclerosis, proteinuria of
primary renal disease, diabetic retinopathy, obesity, all types of heart failures including acute
and chronic congestive heart failure, left ventricular dysfunction and hypertrophic
*car‘diomyopathy, diabetic cardiac myopathy, supraventricular and ventricular arrhythmias,
atrial fibrillation and atrial flutter, hypertension, primary and secondary pulmonary '
hypertension, renal vascular hypertension, dyslipidemia, atherosclerosis, ischemic diseases
of the large and small blood vessels, angina pectoris (whether unstable or stable),
myocardial infarction and its sequelae, ischemia/reperfusion injury, detrimental vascular
remodeling including vascular restenosis, management of other vascular disorders including
migraine, peripheral vascular disease and Raynaﬁd's disease, irritable bowel syndrome, "
pancreatitis, cancer, osteoporosis, multiple sclerosis, stroke, spinal cord injury, ‘

- neurodegenerative diseases such as Alzheimer’s, Parkinson’s and polyglutamine disorders ‘
such as Huntington’s and spinocerebéllar ataxia, infectious diseases, and diseases involving

inflammation and the immune system and diseases involving muscle degeneration.

39. A pharmaceutical composition comprising a jointly therapeutically effective amount of
a compound according to any of claims 1 to 30, in combination with an anti-diabetic agents,

1 a hypolipidemic agent, an anti-obesity agent or an anti-hypertensive agent.

40. A pharmaceutical composition according to claim 39 for the treatment of insulin
resistance, glucose intolerance, type 2 diabetes, renal insufficiency (diabetic and non-
diabetic), diabetic nephropathy, glomerulonephritis, glomerular sclerosis, proteinuria of
primary renal disease, diabetic retinopathy, obesity, all types of heart failures including acute
and chronic congestive heart failure, left ventricular dysfunction and hypertrophic
cardiomyopathy, diabetic cardiac myopathy, supraventricular and ventricular arrhythmias,
atrial fibrillation and atrial flutter, hypertension, primary and secondary pulmonary
hypertension, renal vascular hypertension, dyslipidemia, atherosclerosis, ischemic diseases
of the large and small blood vessels, angina pectoris (whether unstable or stable),

myocardial infarction and its sequelae, ischemia/reperfusion injury, detrimental vascular
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remodeling including vascular restenosis, management of other vascular disorders including
migraine, peripheral vascular disease and Raynaud's disease, irritable bowel syndrome,
pancreatitis, cancer, osteoporosis, multiple sclerosis, stroke, spinal cord injury,
neurodegenerative diseases such as Alzheimer’s, Parkinson’s and polyglutamine disorders
such as Huntington’s and spinocerebellar ataxia, infectious diseases, and diseases involving

inflammation and the immune system and diseases involving muscle degeneration.

41. A pharmaceutical composition according to claim 37 or 39, for use as medicament.
|
42. Use of a pharmaceutical composition according to claim 37 or 39, for the preparation

of a medicament for the treatment of conditions mediated by PTPase activity.

43. Use of a compound according to any of claims 1 to 30, for the preparation of a

pharmaceutical composition for the treatment of conditions mediated by PTPase activity.

44, Use according to claim 42 or 43, wherein the condition mediated by PTPase activity
is selected from insulin resistance, glucose intolerance, type 2 diabetes, renal insufficiency
(diabetic and non-diabetic), diabetic nephropathy, glomerulonephritis, glomerular sclerosis,
proteinuria of primary renal disease, diabetic retinopathy, obesity, all types of heart failures
including acute and chronic congestive heart failure, left ventricular dysfunction and

hypertrophic cardiomyopathy, diabetic cardiac myopathy, supraventricular and ventricular

“arrhythmias, atrial fibrillation and atrial flutter, hypertension, primary and secondary

pulmonary hypertension, renal vascular hypertension, dyslipidemia, atherosclerosis,
ischemic diseases of the large and small blood vessels, angina pectoris (whether unstable or
stable), myocardial infarction and its sequelae, ischemial/reperfusion injury, detrimental
vascular remodeling including vascular restenosis, management of other vascular disorders
including migraine, peripheral vascular disease and Raynaud's disease, irritable bowel
syndrome, pancreatitis, cancer, osteoporosis, multiple sclerosis, stroke, spinal cord injury,
neurodegenerative diseases such as Alzheimer’s, Parkinson’s and polygiutamine disorders
such as Huntington’s and spinocerebellar ataxia, infectious diseases, and diseases involving

mflammahon and the immune system and diseases involving muscle degeneration:

45. A compound according to any of claims 1 to 30, for use as a medicament.



