WO 2007/067615PCT/U52006/046545 - 1 - Organic Compounds The
present invention relates to thiadiazolidinone derivatives, pharmaceutical
WQaMp8sTfibhs containing such compounds, methods of makinBSUERZAMA04654S
methods of treating conditions mediated by protein tyrosine phosphatases
by employing such compounds. whefein Q combined together with the
carbon atoms to which it is attached form an aromatic, or a partially or fully
saturated nonaromatic 5- to 8-membered carbocyclic or heterocyclic ring;
OrganieGermpaigan, -C(0)R6, -C(0)NR7R6 or -C(0)OR9 in which R6 and R7
are, independently from each other, hydrogen, cycloalkyl, aryl,
heterocyclyl, aralkyl, heteroaralkyl or alkyl optionally substituted with one
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ylamino, aryl, aryloxy and hetero yclyl; R8 and R9 are, mdependently
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alkyl optionally substituted with one to four substituents selected from the
Accordinglyp tbermissient dfveatimeprovidse aikylpoyntisatk vy falkuty,
alkyloxyalkoxy, amino, alkylamino, ﬂlalkylamlno aryl, aryloxy and
heterocyclyl; R2, R3, R4 and R6 are\ independently from each other ‘
hydrogen, hydroxy, halogen, cyane,ni
sulfonyl, free or estefified garboxy;-carhamew, sulfamoyl, optionally
substituted amino, cy kyl, G clyl, alkenyl, alkynyl or
(C1.9)alkyl optionajlySubstj one'te four subg@tuents selected
from the group consisting pf halogen, hydroxy, cycloalkyl, cycloalkoxy,
-acyl, acyloxy, alkoxyy/alkyloxyalkpxy, amino, alkylamino, dialkylamino,
acylamino, WO 20@7/0676§5PCT/U82006/046545 2 - carbamoyl, thiol,
alkylthio, alkylthiono, sulfonyl, sulfonamido, sulfamoyl, nitro, cyano, free or
whereigterified carboxy, aryl, aryloxy, arylthio, alkenyl alkynyl, aralkoxy,
het oaralko , heterocyclyl and heterocyclyloxy; or R2 and R3 combined
Q G RERERREIM L P I AT G SO FHRA e i AReRel. or
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Wi h together with the carbon atom to which they are attached form a 3-
-membered spirocyclic ring; or a pharmaceutically acceptable salt
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meII| ype tensio emic diseases o arge an
vesstlé kelgereyaYlaccompanying type 2 diabetes including dyslipidemia,
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rest%n sis irritaple b nd om c1e s ad se ceI
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from the group consisting of halogen cycloalkyl cycloalkoxy, alkoxy,

alkyloxyalkoxy, amino, alkylamino, dialkylamino, aryl, aryloxy and heterocyclyl;

Rz, Rs, Rs 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.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,



insulin resistance is indicated. In addition, the compounds of the present
invention may be employed to treat cancer (such as prostate or breast

WQ AN 7dSteoporosis, neurodegenerative and infectious diseBSEISAPRH/046545
diseases involving inflammation and the immune system. The present
invention also concerns the use of thd compounds of formula 0) may be
employed for treatment of insulin resistance, glucose intolerance, type 2
diabetes, renal insufficiency (diabetic and non-diabetic), diabetic
negrberpay h yhiglo elieyliihom eikyitiso mpo sudfiangly soléneesisidprstdfaoaylphitro, cyano,
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and atrial flutter, hyperténsion, primary and secondary pulmonary
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(whether unstable or stable), myocardial infarction and its sequelae,
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migraine, perlpheral vascular disease and Raynaud's disease, irritable
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preferably 1 to 8 carbon atoms. Exemplary unsubstituted alkyl groups
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immuie¥ysiéaohexyl, heptyl, 4,4-dimethylpentyl, octyl and the like. Substituted
alkyl groups include, but are not limited to, alkyl groups substituted by one
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yl, acyloxy, alkoxy, alkyloxyalkoxy, alkanoyloxy, amino, alkylamino,
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havm Ito 7, preferab bona e term "halogen” or "halo"
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Groups having 2 to 8 carbon atoms-are preferred. The term
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Groups having 2 to 8 carbon atoms are preferred. WO
2007/067615PCT/US2006/046545 - 4 - The term "alkylene" refers to a
straight-chain bridge of 1-6 carbon atoms connected by single bonds, e.g.,
-(CH2)x-, wherein x is 1-6, which may be interrupted with one or more
heteroatoms selected from 0, S, S(0), S(0)2 or NR", wherein R" may be
hydrogen, alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl, heteroaralkyl, acyl,

carbamovl <irilfonvl alkoyvearbonvl arviovvearbonvl or aralkovvvearbonyvi



Exemplary tricyclic hydrocarbon groups include adamantyl and the like.
The term "alkoxy" refers to alkyl-0-. The term "alkanoyl" refers to
WQRAMNILOEHHLS The term "alkanoyloxy" refers to alkyl-C(0)-0-. ThBGE(H$Z006/046545

"alkylamino" and "dialkylamino” refer to alkyl-NH- and (alkyl)2N-,

respectively. The term "alkanoylamimd" refers to alkyl-C(0)-NH-. WO

2007/067615PCT/US2006/046545 - 5 - The term "alkylthio" refers to

alkyl-S-. The term "alkylaminothiocarbonyl" refers to alkyl-NHC(S)-. The
vasculasrisondalis,intlytingfaigrainéalkgipbsial Vascwiandisdade iy Bayhasftedisease,
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"alkylsulfonyl" refers to alkyl-S(0)2-. The term "alkoxycarbonyl" refers to '
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‘ refers to H2NS(0)2-, alkyl-NHS(0)2-, (alky1)2NS(0)2-, aryl-NHS(0)2-,
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Accordingly, the term "optionally substituted alkyl" refers to unsubstituted or substituted
straight or branched chain hydrocarbon groups having 1 to 20 carbon atoms, preferably 1 to
8 carbon atoms. Exemplary unsubstituted alkyl groups include methyl, ethyl, propyl,

‘ iso'propyl, n-butyl, t-butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl
and the like. Substituted alkyl groups include, but are not limited to, alkyl groups substituted
by one or more of the following groups: halogen, hydroxy, cycloalkyl, cycloalkoxy, acyl,
acyloxy, alkoxy, alkyloxyalkoxy, alkanoyloxy, amino, alkylamino, dialkylamino, acylamino,
carbamoyl, thiol, alkylthio, alkylthiono, sulfonyl, sulfonamido, sulfamoyl, nitro, cyano, free or
esterified carboxy, aryl, aryloxy, arylthio, alkenyl, alkynyl, aralkoxy, heteroaraloxy,
heterocyclyl and heterocyclyloxy including indolyl, imidazolyl, furyl, thienyl, thiazolyl,
pyrrolidyl, pyridyl, pyrimidyl, piperidyl, morpholinyl and the like.

The term “lower alkyl” refers to any of the above alkyl groups as described above having 1 to
7, preferably 1 to 4 carbon atoms.

The term "halogen” or "halo" refers to fluorine, chlorine, bromine and iodine.

The term "alkenyl" refers to any of the above alkyl groups having at least 2 carbon atoms
and containing a carbon to carbon double bond at the point of attachment. Groups 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.



The term "sulfonyl" refers to alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,

aralkylsulfonyl, heteroaralkylsulfonyl and the like. The term "sulfonate" or
WOQ0KEPY16KY " refers to alkyl-S(0)2-O-, aryl-S(0)2-O-, aralkyl-SPEPIEH2006/046545

heteroaryI-S(O)Z-O-, heteroaralkyl-S(0)2-0- and the like. The term

"optionally substituted amino" refers fo-a primary or 'secondary amino

group which may optionally be substituted by a substituent such as acyl

sulfonyl, alkoxycarbonyl, cycloalkoxycarbonyl, aryloxycarbonyl,
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term yl" refers t he term "arylthio" refers to
heteroSFaT@XyTﬂ%{%/éoﬁYQq L 'éqce)f% rﬁr@(ﬁel e term "aroylamino” refers
to ary IC(OQNH The term aryloxycarbonyl" refers to aryl-O- C(Og The
The tefgintyriogytyiaiers & Gﬁ@%& ?&f@@ymoaﬁcdﬁh%rmﬂwﬁ% fighstic
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toms, wher ro fur rQ t
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pyrrolidinyl, pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl,

Exemphaigiaselisiyd, Hydid:azcﬂiﬁhr'gl‘ompeiimluki@bamﬂdlngm isexanptiromdgoxazolyl,
e

bicycloj?e&dﬂip@;ggmy@ 6- dlmethylblcyclo[3 1.1]heptyl, 2,6,6-trimethylbicyclo[3.1.1]heptyl,
bicyclo[2.2.2]octyl and the like.

Exemplary tricyclic hydrocarbon groups include adamantyl and the like.

The term "alkoxy" refers to alkyl-O-.

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

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

The terms "alkylamino" and "qlialkylamiﬁo" refer to alkyl-NH- and (alkyl),N-, respectively.

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



WO 2007/067615PCT/US2006/046545 - 7 - 2-oxopiperidinyl,
2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, 4-piperidonyl, pyridyl,

WWAZIYE1dyrimidinyl, pyridazinyl, tetrahydropyranyl, morphoR&yj/US2006/04654
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, '
1,3-dioxolane and tetrahydro-1,1-dioRothienyl, 1,1,4- :
trioxo-1,2,5-thiadiazolidin-2-y1 and the like. Exemplary bicyclic
heterocyclic groups include indolyl, dihydroidolyl, benzothiazolyl,

The teberiatiyiibiol refenszoxakyiyd;. benzothienyl, benzothiazinyl, quinuclidinyl,

quinolinyl, tetrahydroquinolinyl, decahydroquinolinyl, isoquinolinyl,

The teray AHMRENIRIIRGHAATH S BRI ABHINEHA benzimidazoly,
benzopyr , Indblizinyl, benzofuryl, chromonyl, coumarinyl,

The te%ﬁﬁb%&%ﬂ% 1% ﬁ?(f'&i?%@ﬁné?cinnohnyl, quinoxalinyl, indazolyl,

. ' I idi  furo[2,3-c]pyridinyl,

The teﬁjxro%%}{%?yg?ffﬁyd%%’lgr%rag% %%yridinyl), dihydroisoindolyl,

The tefnd SiRyiMibrzdinskoisQirgird @y, dihydroquinazolinyl (such as
3,4-dihydro-4-oxo-quinazolinyl), phthalazinyl and the like. Exemplary

The tetriclalkglbaliferotyaiegrouakyir8((]e.carbazolyl, dibenzoazepinyl,
dithienoazepinyl, benzindolyl, phenanthrolinyl, acridinyl, phenanthridinyl,

The tepheathxytarhphinefierszimglkWe@tR€@y, carbolinyl and the like. The term

"heterocyclyl" includes substituted hetero);:é/clic groups. Substituted
The tefarebRFEGRAYIRYefEaEs R AP Bups that are substituted with 1,

2 of 3 substituents selected fror raup consisting of the following: (a)
The tegBtiSHriW%ﬁ%r W&Ec‘%ﬁ@l?‘iﬁ%@x@% r'protected hydroxy); (c) halo; (d)
~oxo (i.e. =0); (e) optionally substituted amino, alkylamino or dialkylamino;
The tefryafeskymey ciriRaIky HENRIL YT HE@ belIBdl qff)- aryF-NHC(O)-
alky](f*bmm@)b%ﬂe AHneybiityieRiosnARUS AR AKYLIHORSF2PtO;
(Dnitro; gnz)cyanO' n) sulfamoyl or sulfonamido;
alkyl(aralkyl)-NC(O)- and the'like.
The term “sulfamoyl” refers to H;NS(O),-, alkyl-NHS(O).-, (alkyl)o2NS(O).-, aryl-NHS(O).-,
alkyl(aryl)-NS(O)2-, (aryl),NS(O),-, heteroaryl-NHS(O).-, aralkyl-NHS(O),-, heteroaralkyl-
NHS(O),- and the like. ' '

The term “sulfonamido” refers to alkyl-S(0),-NH-, aryl-S(O),-NH-, aralkyl-S(O),-NH-,
heteroaryl-S(O).-NH-, heteroaralkyIFS(O)z-NH-, alkyl-S(O),-N(alkyl)-, aryl-S(O).-N(aikyl)-,
aralkyl-S(O),-N(alkyl)-, heteroaryl-S(0).-N(alkyl)-, heteroaralkyl—S(O)z-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(O),-O-, aryl-S(0),-0-, aralkyl-S(O),-O-,
heteroaryl-S(0),-O-, heteroaralkyl-S(0),-O- and the like. A 4

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.



- 8 - (0) alkylcarbonyloxy; (p) arylcarbonyloxy; (q) arylthio; (r) aryloxy; (S)
alkylthio; (t) formyl; (u) carbamoyl; (v) aralkyl; and (w) aryl substituted with
WQRYITesBaIkyl, alkoxy, hydroxy, amino, acylamino, alkylamiR§T/US2006/046545
dialkylamino or halo. The term "heterocyclooxy" denotes a heterocyclic
group bonded through an oxygen briflge. The term "heteroaryl" refers to
an aromatic heterocycle, for example monocyclic or bicyclic aryl, such as
pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
The teforyanHieaigrpiaiodnesyelitcro bisydhcidioyhagigrivdracalbiori gigyps having 6 to 12
carbo@smn@ﬁ%lwn% SRARRZRIh be ﬁ@ﬂ}/ﬁﬂ%brﬂHWQWhW&%ﬂwl blphenyl and

en2|m|dazos¥}v enzofuryl, and the like, optlonally substituted b
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tore.
amino, 81, ARG, A e d BB dR) St Gt AR B ERIT capbomant,
alkylthigne iewiPribibaramidte yiulfenats, tbetriesvayhand-tbeolkeThe term

"heteroaralkanoylamino” refers to heteroaralkyl-C(0O)NH-. The term "acyl"
The tereféradooalicinayl'trefralkanpiibnally\d ubetienzar phbradakalesygtibed under aryl.
heteroaralkarioyl and the like. The term "acyloxy" refers to alkanoyloxy,
- The tegiclaeakah oglexs tarsyait grase RendsdodyecibatRepugh gy alky! group, such as

benzyheteroaralkanoyloxy and the like.

The term “aralkanoyl!” refers to aralkyl-C(O)-.
The term "aralkylthio" refers to aralkyl-S-.
The term "aralkoxy" refers to an aryl group bonded directly througH an alkoxy group.

The term "arylsulfonyl" refers to aryl-S(O),-.

The term "arylthio" refers to aryl-S-.
The term "aroyl" refers to aryl-C(O)-. .
The term "aroylamino" refers to aryl-C(O)-NH-.

The term "aryloxycarbonyl" refers to aryI-O-C(O)-.

The term "heterocyclyl" or “heterocyclo” refers to an optionally substituted, aromatic, or a
“partially or fully saturated nonaromatic cyclic group, for example, which is a 4- to 7-

membered monocyclic, 7- to 12-membered bicyclic, or 10- to 15-membered tricyclic ring

system, which has at least one heteroatom in at least one carbon atom-containing ring.

Each ring of the heterocyclic group containing a heteroatom may have 1, 2 or 3 heteroatoms

selected from nitfogen atoms, oxygen atoms and sulfur atoms, 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,



The term "acylamino” refers to alkanoylamino, cycloalkanoylamino,
aroylamino, heteroaroylamino, aralkanoylamino, heteroaralkanoylamino
WQRAYTHEIME. WO 2007/067615PCT/US2006/046545 - 9 - Th&GA(RH2006/046545

"esterified carboxy" refers to optionally substituted alkoxycarbonyl,

cycloalkoxycarbonyl, arYloxycarbormy,-aralkoxycarbonyl,

heterocyclooxycarbonyl and the like. Pharmaceutically acceptable salts of

any compound of the present invention refer to salts formed with bases,
2-oxopiparidipytRionapwattodiogh 2oxdiakrping aketingledmiparisiendafyridylchyaszinyl,

pynmloﬁﬂ?ﬂtmnagymm @ﬁmway%kﬁ'%rmﬂmﬂﬁswnﬁaﬁsﬁr@ﬁ a{amerﬂHmnw

alts, Such as ammonium, trlmethylammonlum diethylammonium,

S”'f°x'ﬂ%d%m9ﬁ?@ﬂ¥%%ﬁy1aﬁwm1ﬂ?ﬁs%“&teatfﬂf%%’?smfﬂ‘%?ﬁ*?@%rd%1 4
trioxo-RivBkanigdisid lrtildRighasal iheslilah as those formed with mineral acids,
organic carboxylic acids and organic sulfonic acids e.g. hydrochloric acid,

ExempBRBN:H0IE RO BSRRNEsHHOMicaaid RIS R RaRRIRRENIdRh2RasB Iy,

group such asp é/rldgl constitutes part of t the structure, As described

benzomgm’ ggaggxqﬁ gﬂﬁ?ﬁ*ﬂ%ﬁh@ﬁ%ﬁmﬁé@yl quinuclidinyl, quinolinyl,
tetrahﬁﬂrbqit@@n@?db&lmdiamﬁduﬁr&l aseqdizvoliatiy éstrahfahmiatay (ipolinyl,
c r

e e e thy.
coum%@b&&f&%ﬁwm@aﬁewwh %m'sm&rq ww&ajménlegpeoﬂvr spyrrolopyridyl,
furopyﬁaﬁwtysmh@@rrumgzraiu}ﬂyﬂ&myhem@[wl@aimmﬁmm ?Wetmbﬁldmyl)

comp t resent inyentian, o maceutica 05|
d'hydr%seor'eg é?‘érge elegla'h oFﬁ's&'Jnnd sIr gfﬁocr?n&m?m@)u'%g n%lt % Re A
3,4- dll”g‘ldmp‘}mmitm@_mmb|Plefbat?gmhbﬁnﬂlth€tml§€carbon atoms to WhICh it is

attached form an aromatic, or a partially or fully saturated 5- to

Exem;ﬁalﬁ?&ﬂ’d?ere%@%ibewwigrﬁugs mwabmmyicmbﬁmﬁhkﬂ sidhienoazepinyl,
of Pref rre are co S in avm e formul
wenin S e T oA R R G R

xanthenyl, carbollnyl and the like.

The term "heterocycly!l” includes 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;

() alkoxycarbonyl, such as unsubstituted lower alkoxycarbonyl;

(k) mercapto; )

() nitro;

(m) cyano;

(n) sulfamoyl or sulfonamido;



R6 and R7 are, independently from each other, hydrogen, cycloalkyl, aryl,
heterocyclyl, aralkyl, heteroaralkyl or alkyl optionally substituted with one
WQ9BTPSigbstituents selected from the group consisting of hal$§dnUS2006/046545

cycloalkyl, cycloalkoxy, alkoxy, alkyloxyalkoxy, amino, alkylamino, .

dialkylamino, aryl, aryloxy and heterdtyclyl; R8 and Rg are, independently

from each other, cycloalkyl, aryl, heterocyclyl, aralkyl, heteroaralky! or

alkyl optionally substituted with one to four substituents selected from the

gimu patiyisistingyiifdyalogen, cycloalkyl, cycloalkoxy, alkoxy,

a{b Iogm&%&?wgo, alkylamino, dialkylamino, aryl, aryloxy and

heterocyclyl; RZ, R3, R4 and R5 are, independently from each other,

H$rogBANiR/droxy, halogen, cyano, nitro, alkoxy, alkylthio, alkylthiono;

sgifonytyisee or esterified carboxy, carbamoyl, sulfamoyl, optionally

Sé?sti&%?&%mino, cycloalkyl, aryl, heterocyclyl, alkenyl, alkynyl or

(€1.8)alkyl optionally substituted with one to four substituents selected

fildm tRsrgYbup consisting of halogen, hydroxy, cycloalkyl, cycloalkoxy,

aeyl, aeriamogtkoxy, alkyloxyalkoxy, amino, alkylamino, dialkylamino,

a{%Iamin ,)d.:arb(?moyl, thiol, alkylthio, alkylthiono, sulfonyl, sulfonamido,

S arr?&?ﬁ,( it cyano, free or esterified carboxy, aryl, aryloxy, arylthio,

aliwe nyAryé kyipstii Laeal dtkyalngteryredoalkipl alkexe roygrslyy aardino, acylamino,

heterocgyﬁlé(,l,qﬁ%;, g[alﬁ(glgﬂg‘gzambined are alkylene which together with

the ring atoms to which they are attached form a 5- to 7-membered fused

ring, oy or a pharmaceutically acce taj)le salt thereof. Preferred are .
The (e R P12 NG PoREA e A SO F PO B §vgen bridge.

pharmaceutically acceptable salt thereof. Further preferred are o
The teganipRIarRAOT FeferRiia BAFIOMANHG Riederonryif RDevBPIR MRQerraliqpopicyclic
aryl, séSl0Z08FRIRP 6 TALHA ORfi6a464 Dxdrerpingdazoy dingsil; (sdhiREolyl, furyl,
thienyl_,C;)&?Pdl\flﬁg)srsazqrrﬁl,c;g%fr)nﬁgd%{}l,Vgplnccs"azinyl, indolyl, benzothiazolyl, benzoxazolyl,

benzothienyl, quinolinyl, isoquinolinyl, benzimidazolyl, benzofuryl, and the like, optionally
substituted by e.g. lower alkyl, lower alkoxy or halo.

The term "heteroarylsulfonyl” refers to heteroaryl-S(b)z-.

The term "heteroaroyl" refers to heteroaryl-C(O)-.

The term “heteroaroylamino” refers ‘to heteroaryl-C(O)NH-

The term “heteroaralkyl” refers to a heteroaryl group bonded through an alkyl group.
' The term “heteroaralkanoy!” 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, heteroaroyloxy,
aralkanoyloxy, heteroaralkanoyloxy and the like.

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

heteroaroylamino, aralkanoylamino, heteroaralkanoylamino and the like.



Rg and R7 are, independently from each other, hydrogen, cycloalkyl, aryl,
heterocyclyl, aralkyl, heteroaralkyl or alkyl optionally substituted with one
WQ9BTPSigbstituents selected from the group consisting of hal$§dnUS2006/046545
cycloalkyl, cycloalkoxy, alkoxy, alkyloxyalkoxy, amino, alkylamino,
dialkylamino, aryl, aryloxy and heterdtyclyl; Rg and Rg are, independently
from each other, cycloalkyl, aryl, heterocyclyl, aralkyl, heteroaralkyl or
alkyl optionally substituted with one to four substituents selected from the
The tegroigstenifisb tagbokyiaieigemiacyplivaid)y, ssfastitlesikgkakisrybonyl,
cycloaﬁ&%}@é)‘@&??%@PEWQaMW'BFQROQﬁM@WHe@MG AHRERBBny and the like. |

heterocyclyl; R2 and R3 are, indepéendently from each other, hydrogen

halo n| ro alkoxy, al Ith 0, sulfon
Pham gt A 3R R O oo eI SrSRCHORCs el Rfer 8 Sats

formed:yctb&M%mmﬁya@mwsaﬂkenw aﬂ@hyllan(takldmyl eptiomasitgl salts, such
as soo@lﬁmsﬂf{ﬁ'ﬁﬁq Ehellgﬁgﬁp r%%é&ﬁHbﬁ%'ﬁél glﬁjﬁﬁlggﬁﬁglﬁ(mﬁhﬁcﬂf QHPsaHs such as
consisti alogen, hydroxy, cycloalkyl, cycloalko
ammOR T E%A/wmﬁa&wrmﬁe RTAAHS, S R MBSy
ammonanlnaaaltylattdcﬂa%hyithmey#hdmo sulfonyl, sulfonamido, sulfamoyl
nitro, cyano, free or esterified carboxy, aryl, aryloxy, arylthio, alkenyl,

Simila E]M'aé&?t%@%lﬁe'éﬁf&ﬁﬁ%”ﬂ%é f&Fﬁé@WﬁWhﬁﬂ&Q%@i@Wﬁ’Mc%@xyhc

aceutlc acc table salt thereof. Preferred are compounds of
acids QOH AR IBFHIRIE RS RSP TREE B R ERreR-onic
acid, aoeygenille POViderivaHiekic gsorprsactaasipiegiyl, cbbsitRes paristthastructure.
CH=CH,; or Y is absent; n is an integer from Ito 6; Rio and Rii are,

As dedBHBRERERMMBONB, FRE R RN iIRVEHRSIS Bratiqyeer, @wa@n&iemaﬂiondm 3-
combined H\aﬁgaﬁ e which to ether with the carbon atom m which t In(%thods

one defValyesf a*i"?ﬂ% %%&?mwﬂ??g‘%@%‘@ﬂ'aﬂgi Egast
for prepaknig sychraoynpdiundg, @yt inathphicytloadiiogyarat/ph, preyentingeobditwyd,
assocﬂ@é’ﬁntﬂ'ﬁ%@é@e&&mty E?ﬁ' QhrRStRIHiRg BafB RN TrOPRYSBRAY LY administration

eterocyc - or a pharmaceutically acceptable salt thereof. Further

ofa thﬁF@P@r‘fﬁéﬁag&@ﬁSFﬁ'ﬁSlﬂ%‘%‘JBF RS R TATREBYA RSB AEES RO hRSYRR: o &

pharmpbautivat eohisobitatcitetable salt thereof. Further preferred are also
compounds of formula (IB) wherein

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 6-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)Rs, -C(O)NR;R; or -C(O)ORs in which



nis an integer of 2 or 3; R10 and R11 are, independently from each other,

hydrogen or lower alkyl; m is zero or 1; X is hydroxy, carbamoyl, cyano,
WerdaRernettnyl, free or esterified carboxy, monocyclic aryl or REEGTEANE/P46545

or a pharmaceutically acceptable salt thereof. More preferred are

compounds of formula (IB) wherein ¥0is absent; or a pharmaceutically

acceptable salt thereof. Even more preferred are compounds of formula

(IB) wherein nis 3; R10 and R11 are lower alkyl; m is zero or 1; X is

HysleolyR £ e orolefrerdently teoificghchrdibgry, ydaogkar srabealtiviakyyl,

accepiable 3all theIROF- MesbRrsSIreA-AR cpirPRi dardtotauat Bhe to four

wherein Ri0O and R11 are methyl; or a pharmaceutically acceptable salt

ther&8Peityents ¢/ prigd fiiniie BRIPEAMASHRIRFNALYRS) wiRealivR1 is
hydregssalioxG,(MRGyNaMyioRyBkdsynamiey clikyuing, diplhglandce diya|ryloxy
accepighlasatjbgreot |
Rs and Ry are, independently from each other, cycloalkyl, aryl, heterocyclyl, aralkyl, -
heteroaralkyl or alkyl optionally substituted with 6ne to four substituents selected
from the group consisting of halogen, cycloalkyl, cycloalkoxy, alkoxy,
alkyloxyalkoxy, amino, alkylamino, dialkylamino, aryl, aryloxy and heterocyclyl;
R,, Rs, Rs 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.s)alkyl optionally substituted with one to four substituents
selected from the group consisting of halogen, hydroxy, cycloalkyl, cycloalkoxy, acyl,
acyloxy, alkoxy, alkyloxyalkoxy, ahino, 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 '
Rz and R3; combined are alkylehe which together with the ring atoms 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 (I1A) wherein
Rsand Rs are hydrogen;

or a pharmaceutically acceptable salt thereof.

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

(IB)




WO 2007/067615PCT/US2006/046545 - 13 - Preferred are also
compounds in the A group having the formula R3 wherein R1is
WOy EBER1dr -C(0)R6, -C(0)NR7R6 or -C(0)0R9 in which R6 R{cTFUB24A6/046545

independently from each other, hydrogen, cycloalkyl, aryl, heterocyclyl,
aralkyl, heteroaralkyl or alkyl optionalll substituted with one to four
substituents selected from the group consisting of halogen, cycloalkyl,
cycloalkoxy, alkoxy, alkyloxyalkoxy, amino, alkylamino, dialkylamino, aryl,

wherainyloxy and heterocyclyl; R8 and Rg are, independently from each other,

cycloalkyl, aryl, heter Ikyl, ralkyl.qr alkyl optionally

Ri éu%giaieg Wﬁl@ﬁé t%(’; @Jﬂgﬁ §tﬂ¥ué¢1}§f§5e%gé?e\gf¥%m the group
cBrsidify afchindgrendsalyddioyn egetoalkexhvalegen, auckadydliay,

‘ am'%téblxﬁmn,%mﬁlwmamw braé)flﬂwﬁﬂ@ﬁah?wwﬁwd R#nBRe 24 four
and IR6 are, independently from each other, hydrogen, hydrox ﬂ% I?gen,
cyartHHHH AR SR CLAR THTB R GTHBR SO AL o S hRRY
carboyglpatdanaibxgyiftayioyyatutignaityrsyatititiaathaiatkytroioallaryl, aryloxy

aryl, %r&gyg%kl lkenyl, alkynyl or (C15)alkyl optionally substituted with
one to four substitlénts selected from the group consisting of halogen,

hifel e ReyEfo ANApegersi am sanh thabx gy Anadsy), andy lastesneyely. aralkyl,
amingstatsylamyner dirykplstivimyatystitutsy warbemaylfdhiclubdligigs selected
alkylhiong, sulfonyl, sulionamid sulamo, i, oyanR. e gt gpterifed
carboxy, aryl?ar oXY, aryRﬂio, a&e%yﬂ’amyny,%ra oxy,ﬁ eroaralkoxy,

hete dcy/exyadiaxhamioey elindsining, RipkkiiaRiBa @ivbiaadoayeaamkielseocyclyl;

Re A R, e ShCIRy B eh e SRR AR TE R a8, i
tedeansraiiiviiriee Akyidianaosy forhitpeios pHrsitRtherd@ i AREPNRY |,
TsRIMRYresh&BHARYSISstitBe i apnfres OcQEIdalMICaryl, heterocyclyl, alkenyl, alkynyl

2819 36982 %?5&3!% yzsou%Gs/t%gstLVS\/ith 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 a pharmaceutically acceptable salt thereof.

Preferred are compounds of formula (IB) wherein

Rz is -Y-(CH,)-CR10R11-(CH2)m-X in which
Y is oxygen or S(O)q 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
R1 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;



- 14 - or a pharmaceutically acceptable salt thereof. Preferred are
compounds of formula (IC) wherein R4 and R5 are hydrogen; or a

WA meadeatically acceptable salt thereof. Preferred are also ESmR53PRZ046545
of formula (IC) wherein R2 and R3 are, independently from each other,
hydrogen, halogen or (C14alkyl optidAally substituted by at least one
halogen; or a pharmaceutically acceptable salt thereof. Preferred are also
compounds of formula (IC) wherein p is 1; or a pharmaceutically

or a phact@eeilleadiyladeepialfcreali ibersefferred are compounds of formula (IC)
having the formula R2 wherein R1 is hydrogen or -C(0)R6, -C(0)NR7R6

FurthePpréféPEtiRE-&comisbuREs agorurigIBNdeRegdently from each other,
hydrogen, cycloalkyl, aryl, heterocyclyl, aralkyl, heteroaralkyl or alkyl -

R sptwivaligrsubstituted with one to four substituents selected from the group
consisting of halogen, cycloalkyl, cycloalkoxy, alkoxy, alkyloxyalkoxy, -
or a phaymdseHiisabnAreSRIARIS RathIRBreaY |, aryloxy and heterocyclyl; R8 and R9
are, independently from each other, cycloalkyl, aryl, heterocyclyl, aralkyl,
Furthehptefaraeal eyt cisad lodropdiamds lpf Sobstitat@B)witemie to four substituents
selected WO 2007/067615PCT/US2006/046545 - 15 - from the group
n ixandraae of Ratden, cycloalkyl, cycloalkoxy, alkoxy, alkyloxyalkoxy,

R, SAHR, A1y 8P HRlker 2B I % R bABH RO AL NEISERRY My
m is zero or 1;

X is hydroxy, carbamoyl, cyano, trifluoromethyl, free or esterified carboxy, mohocydlic

aryl or hetérocyclyl;

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 Ry, 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
R+ and R4, are methyl;

or a pharmaceutically acceptable salt thereof.

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

or a pharmaceutically acceptable salt thereof.



R2, R3, R4 and R5 are, independently from each other, hydrogen,
hydroxy, halogen, cyano, nitro, alkoxy, alkylthio, alkylthiono, sulfonyl, free
WQRUS(Re#ed carboxy, carbamoyl, sulfamoyl, optionally substitBéWEHIP 046545

cycloalkyl, aryl, heterocyclyl, alkenyl, alkynyl or (Ci.8)alkyl optionally

substituted with one to four substitueldts selected from the group

consisting of halogen, hydroxy, cycloalkyl, cycloalkoxy, acyl, acyloxy,

alkoxy, alkyloxyalkoxy, amino, alkylaminoi dialkylamino, acylamino,
Prefercatisaeraigt doivlp alingehiothaidy ithtond)asini e, featakramido, sulfamoyl,

nitro, cyano, free or esterified carboxpéh aryl, aryloxy, arylthio, alkenyl,

alkynyl, aralkoxy, heteroaralkoxy, het&rocyclyl and heterocyclyloxy; or R2

* which they are attaclked fggm a 3-14Q
pharmaceutically acce Hble s# o
formula (ID) whereitNR4 ARe-RS ydiRgen; or a pkmﬂnaceutically
acceptable salt therepf. Preferregiare also compounds of formula (1D),
designated as the Bgroup,_ whefein R2 and R3 are, independently from
each other, hydrogen, halogen or (C1.4)alkyl optionally substituted by at
least one halogen; or a pharmaceutically acceptable salt thereof.

wherg@iiaferred are compounds in the B group wherein R1 is hydrogen or

RrQiﬂ)cB@giéhMﬂif@(Bﬁaci?S; I MOHG arYb @) BRI WRERUtically acceptable

salt thereof. Preferred are also compounds of formula (ID), designated as

s 819 B ArevindensreeAhRE GAFHRIRE P¥RgREnEYRIAR Mo her
with Hetecasianl adeatky heebdiativyboe sk dptiddatinsaiBstitotedndimbeted four

spirogyclic ring. I i e sal 0 :

o0 R S-R AN AR B SR ARARE TR Tt

C grétpoaikeresiRiRaxs Al IOgEerL.mingG akyinrnReRkaRbRcarY!. aryloxy

aryl; scenesrabpagutically acceptable salt thereof. Preferred are also

AR Bos 2 Bl IESIORREt A G BARP W HEB S, aratt
heteroaralkyl or alkyl optionally substituted with one to four substituents selected

from the group consisting of halogen, cycloalkyl, cycloalkoxy, alkoxy,

alkyloxyalkoxy, amino, alkylamino, dialkylami‘no, aryl, aryloxy and heterocyclyl;

Rz, Rs, Ry and R; 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
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

R, 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,



Y is oxygen or S(0),, 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; R10 and R11 are,
Wereapendently from each other, hydrogen or lower alkyl; or RPG HN§2R001046545

combined are alkylene which together with the carbon atom to which they
are attached form a 3- to 7-memberdd 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

or a phasteaseytiballpaccpptaleasaliitivzibphicceptable salt thereof. Preferred are
.compounds in the D group wherein R3 is hydrogen; or a pharmaceutically

PreferRsraiiablasslhteserfmmyghr)ateiad are compounds in the D group
wherein n is an integer of 2 or 3; R10 and R11 are, independently from

R;eadRatirer hiparggren or lower alkyl; mis zero or 1; X is hydroxy,
carbamoyl, cyano, trifluoromethyl, free or esterified carboxy, monocyclic
or a phaimaesidierbe peRaPaLie ARt Hiatelitically acceptable salt thereof. More
preferred are compounds in the D group wherein Y is absent;
Preferred are also compounds of formula (IC) wherein

R. and Rj are, independently from each other, hydrogen, halogen or (C4.4)alkyl optionally

substituted by at least one halogen;

or a pharmaceutically acceptable salt thereof.

Preferred are also compounds of formula (IC) wherein
pis1,;

or a pharmaceutically acceptable salt thereof.

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

(ID)

) R—O

wherein
R, is hydrogen or -C(O)Rs, -C(O)NR7R; 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



WO 2007/067615PCT/US2006/046545 - 17 - or a pharmaceutically
acceptable salt thereof. Even more preferred are compounds in the D
WQR80ip0IdPein n is 3; R10 and R11 are lower alkyl; m is zero ¥ T/US2R0(g046545
hydroxy, cyano or free or esterified carboxy; or a pharmaceutically
acceptable salt thereof. Most preferr&-are compounds in the D group
wherein R10 and R11 are methyl; or a pharmaceutically acceptable salt
thereof. Especially preferred are compounds in the D group wherein R1 is
hydrtigentie sc(@yrRerisistihzhRalrgamomycipeikyhrgycoakphamtagutically

accepigRigyaflbiyesrnhd’ atigHIAnBMRARIBARRD e YSRILG Eterocyclyl:
5-(3,6-Dihydroxynaphthalen-2-y1)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

R2.533 R« B Becatgn dipsietbendarthy rpm, eatib ether2tydrdadiatukiimes-oaiegen,
R8s HkrSadikoxy, alkylthio, alkylthiono, sulfonyl, free or esterified carboxy,
5- 7-Bromo-3-hg/droxynaphthalen-Z-yl?-l,1-d_|oxo-1,2,5-th|ad|azoI|d|n- -on
&£ rbamoyl, sulfamoyl, optionally substituted amino, cycloalkyl, aryl, heterocyclyl,
SalKeiith AH3Amy ano(Grnggi kvh afetivi2aiyl subitichtecbwit2 dnthiadiar clidistifions;

X %Héﬁgrﬁ&%?ﬁgg%dy%m@gﬂgew I]rgﬁgg\‘ll,l'}wgw%%fgéw:chcloalkoxy, acyl,

,1-dioxo-1 ,2,5-thiadiazolidin-3- one; ) _ _ _
0yleKyYa AlsSX Yo Rtromampp ik aiey fidkylnar RRMINC -dj
QdrbaR oyl ) anafithin, QBhiono, sulfonyl, sulfonamido, sulfamoyl, nitro, cyano,

e brkonrsila et aPaen) SlOMIE ARSI AN datkoxy.
Betenagealsyyy etsreaysipend Dptespenelalons2081]-1,1-dioxo-1,2,5-thiadia

R: B Eolined o pliene whishtogether v he oatbon sfor.fo which oy are
rtegbed foapid 3- to 7-membered spirocyclic ring;

-(3-Hydroxy-7-phenylnaphthalen-2-y1)-1,1-dioxo-1,2,5-thiadiazolidin-3-0
orap > 3ac¥ﬂti%)é}{y agcept ble galtt ereof.y ) .

3-[’6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazo|idin-2-y1)-naphthalen-2-y1Fbe
Preferiggoareneaimpoygds of formula (ID) wherein

R4 and Rs are hydrogen;

or a pharmaceutically acceptable salt thereof.

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

Rz and Rj 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)Re in which Re 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.



543-Hyd roxy-7-(3-trifluoromethoxyphenyl)-na phthalen-2-y1]-1,1-d ioxo-1
,2,5-thiadiazolidin-3- one;

WA EISxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphtREIEALSZ8PH 046545

henyl}acetonitrile; 5-[3-Hyd roxy-7-(3-hyd roxym ethylphe
nyl)-naphthalen-2-y11-1,1 -dioxo-1,¥65-thiad iazolidin-3- one;
3-{3[6-Hydroxy-7-(1,1,4-trioxo-thiadiazolidin-2-y1)-naphthalen-2y1]-pheny
1}-propionic acid,; , : -
Prefer@dHgigrogppolndsdinribs & pre@tiwherairolidin-2-y1)-naphthalene-2-carboni

trile;
R1"Sz[lée‘ﬂWSQ)W=ﬁ<,@?Eﬁtﬁbng‘ihfﬁjﬁﬁﬁ?ﬁ‘gfbﬁﬁ%ﬁﬁﬂyl)-naphthaIen-2-yIi-ben
itrile; .. :
ora p@?ﬁf{lﬁ?eﬁﬁﬁr'ﬁéﬁ%ﬁ%%‘ﬁ/bﬂ?é%%? ?(?/Eaphthalen-z-yl]-l,1-dioxo-1,2,5-thiadi

azolidin-3-one; 5-[3-Hyd _ -
Preferrepl qre- gl aipRiaRa iR AP iREmpa-ARb HiasiRnated 83 the [greyp veheteia

iazolidin-3- ; 3-[6- roxy-7-(1,1,4-trioxo-1,2,5-th i ad iazolid

R ﬂﬁ-g;fﬁth?&@%ﬁa | :@%Xﬁ/‘%’é%d ethyl ester; _
SY3sHyanaety of-B Meithwiicls aiferzgrp loe iyl jrtegph tifaden-2-91]-1 ,1-d
9@ fraR Scipiasiazgidin-3- one;
3-{3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-211]-
ph&hgRBESSionitrile; 5[3-Hyd roxy-7-(3-meth oxym ‘
athiylphéntgdpnfrphinates: 2-y1]-1,1-dioxo-1,2,5-thiad iazolidin-3- one;

ﬁgg;{jﬂn@ﬁégéﬁ%%é%gﬁ%?ﬁ%’ﬂ'gfﬁéﬁ'%y]d'r%é%ﬁod}lo%vgftgi%/ﬂ or

Ra-a16:8+1 2BbiIadiaroAtveps whichnaeien with theprshgn jatom to which they

methpaestdépramiea;H3lid Z-rlurisepiieAnd)-3-hyd roxyn a

phthalgp-zo-lyl -1 }-déogg-% 2,5-thiadiazolidin-3-one;

SQIéglzly 0)4 -9-'8-? y'fn ph?ﬁalen-Z-yl)-l,1-dioxo-1,2,5-thiadiazolidin-3-on
€X is hydroxy, alkoxy, cycloalkyl, cycloalkoxy, acyl, acyloxy, carbamoyl, cyano,
> (O ECRER Y BPOLHRE G oty BNt 2rii O R e

ora pf%@-e{éggfwsﬁéggg MR aenssy!)-1,1-dioxo-1,2,5-thiadiazolidin-3-on
e; 5-[3-Hyd roxy-7-(tetrahyd rofuran-3-yl)-n ap hthalen-2-yl]-1 ,1-d

Preferid &b 2rpiad ZIOIiB 53008 herein
-[8-ﬁy8ro‘>)(yl-]9-(gi Srio o-f,pz\,'gl%|adiazolidin-2-y1)-naphthalen-2-yl]-ph
R. &MaR6gdR; acid ethyl ester; :
3-{3[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y11-
or a plizhencklncamonicaptibietbyk @sesob-[6-Hydroxy-7-(1,1 ,4-tri oxo-1,2,5-th
iad iazolid in-2-yl)-na phth a len-2-yl]-pe ntanoic acid ethyl ester; WO
Funhe?BPJfQﬁJ@;%D&wo%QQ@A%Q%f‘éra&;?wherein
4-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1]-2,
n i2=Hieshebetyde aicid; ‘
5-[3-Hydroxy-74(S)-4-hydroxypentyl)-naphthalen-2-y1]-1,1-dioxo-1,2,5-thi
R1¢aapgzglmﬁ%jaﬁgpendently from each other, hydrogen or lower alkyl;
m é-gg-r@)é(grﬂxy-%(l,1,4-trioxo-1,2,5-thiédiazo|idin-2-y1)-naphtha|en-2-y11-2-
methylbutyronitrile;
X is igdrbyor marimiioyl dcydorotifadsainieibi z kdinr Bste)ifiegh banaday - ronpoyclic
aryl orrng[ré})élwgnoic acid ethyl ester;
5-[3-Hydroxy-7-(3-methylbutyl)-naphthalen-2-y1]-1,1-dioxo-1,2,5-thiadiaz
or a pithRcE@RRIly acceptable salt thereof.
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1]-2,
More %ﬁgﬁéﬁ%ﬁgﬁﬁ(l,1,4%?;(&?[,EZ)‘,gr-(t)Hi%g{g%eligin-210-naphthalen-2-y1]-pent
Y i8RpiAsId; <
543-Hydroxy-7-(5-hydroxypentyl)-naphthalen-2-y1]-1,1-dioxo-1,2,5-thiadi
azolidin-3-one; ‘
2-Hydroxy-6-{2-[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphth
alen-2-yloxylethoxy}-N,N-dimethylbenzamide;



2-Hydroxy-6-{4-[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphth
alen-2-yl]-butoxyIN,N-dimethylbenzamide;

W29 bXy-7-[3-(2-hydroxyethoxy)-propyll-naphthalen-2-y IRATAURERI046545
,2,5-thiadiazolidin3-one;
5-{3-Hydroxy-742-(2-methoxypheny1)-ethylFnaphthalen-2-y1}-1,1-dioxo-1
,2,5-thiadiazolidin-3- one;
5[3-Hydroxy-7-(5-oxohexyl)-naphthalen-2-y1]-1,1-dioxo-1,2,5-thiadiazolidi

or a phreBnanetitically acceptable salt thereof.
5-{7-[3-(3,5-Dimethylpyrazol-1-y1)-propyl]-3-hydroxy-naphthalen-2-y1}-1,1

Even niifXprédignedtbiaciaaislind?-A®e D group wherein '
5-{3-Hydroxy-7-13-(2-oxocyclohexyl)-propyli-naphthalen-2-y1}-1,1-dioxo-1

n is235-thiadiazolidin-3- one; ,
5-{3-Hydroxy-744-hydroxy-4-(tetrahydrofuran-2-y1)-butyll-naphthalen-2-y1

R“l%"f%b%e-{?y%r-? ﬁlzjiazolidin-s-one;

m kA ysiroxy-7-11-(2-oxopyrrolidin-1-y1)-ethylinaphthalen-2-y1}-1,1-dioxo-
1,2,5-thiadiazolidin3-one; ._

X igyfipefyoyaneRphespests iicd $5MAKYen-2-y1]-1,1-dioxo-1,2,5-thiadiaz

olidin-3-qne; :

ora plﬁﬁﬂﬂ%\%%ﬂ-l%?g?ﬁgﬁgﬁu%%Hﬁ%ﬁﬂpropyl)-naphthalen-2-yl]-1,1-dioxo-1,
2,5-thiadiazolidin-3- one;

Most prefsrisd-araresurrnds4oiisB-group- wigdeiy olidin-2-y1)-naphthalen-2-y1j-
propylibenzonitrile; , :

R1Sf§’- Hrag&!‘??&ﬁjm-hydroxypentyl)-naphthalen-2-y1]-1,1-dioxo-1,2,5-thi
orapy 3&%%@ -%E?ﬁ%?g(eyf%mgiels?ﬁgphthalen-2-y1]-1,1-dioxo-1,2,5-thiadia
_Z?Iidin- -one; WO 2007/067615PCT/US2006/046545 -20 -
Espe‘:@-téﬁ@%f&?@ﬁﬁﬂ?&%@%%@& By WS R alen-2-y1]-1,1-dioxo-1,2,

sthiadiazalidin e; D ‘%1 tk : :
R*ﬁ@ﬂﬁ@ﬁ%xﬁi-ﬂ‘?ﬁa@@b @u%he% DT A¥Ko-1,2,5-thiadiazolidin-3-
or a pl®dMaceutically acceptable salt thereof.
513-1-1ydroxy-7-(4-hydroxyheptyp-naphthalen-2-y1]-1,1-dioxo-1,2,5-thiadi

Paﬁlcgé{%,g-aggﬁé%?]i‘i3q?}\Lljﬁygi\(ce)?(gi/%?/a[%exyl)-propyli-naphthalen-2-y1}-1,1-1,2,
5-(3,6 B ihydchagatiphthaiernzsyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

5-(3,7%m%m%%&&%gm;&%%m?f,’@ﬁ%&’i&@ﬁxﬂ?—s“-%ﬂgtbéﬂgékrﬁm s,

pentanoic acid; ] R

| 5-(7'BIQU{@:Q:%/W@S&SP-&?P[#@@ﬁw})ﬂaﬁﬁ%kybﬁeﬁmﬁﬁﬁﬁﬁyﬁﬂﬁﬁhthalen-2-
5-(7-EY- 3. hydioxgrbghindliacdigrolidiidxere2, 5-thiadiazolidin-3-one;

5-(a-Hlr B e RS-y T A AR B Sy DA B RIS RS Brcin-a-
one; 5-{3-Hydroxy-7-[3-(2-hydroxycyclohexyl)-propyl]-naphthalen-2-y1}-1,1-dio

5-’{3-!—P§@r8x§+5=[ﬂ3(afiﬁmm§3r9%engl)-efthy!]-na ohthalen-2-yl}-1,1-dioxo-1,2,5-
) ,F%(?;Izgdrox%?-(l,1,4-tr|oxo-1,2, -thiadiazolidin-2-y1)-naphthalen-2-y1]-2,2
thiadiazpiid Fﬁﬁﬂé tanoic acid methyl ester;
5-{3-Hye@mpycHax(3-meshe Brdtitnghecthyljdepkyhdienchyllotritgioxoah B Hidhdand Rzolidin-3-
one: 1l-1,1-dioxo-1,2,5- thiadiazolidin-3-one; Acetic acid '
' 4-[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y11-2-
S-[3-Hyseryt bidymedhtpentyl)-naphthalen-2-yi]-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]-phenyi}-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;



543-Hydroxy-7-(5,5,5-trifluoro-4-hydroxypentyl)-naphthalen-2-y1]-1,1-diox
0-1,2,5- thiadiazolidin-3-one;
W&2HMedAedXy-7-(4-hydroxy-4- methylpentyl) naphthalen-2-y1RCHIHi2ARe/q4654S

2,5-thiadiazolidin-3- one;

5-(7-Cyclopenty1-3- hydroxynaphthaﬂaﬂw-z-yl)-l,1-d|oxo-1,2,5-th|ad|azoI|d|

n-3-one;

5-(7-Cyclohexy1-3-hydroxynaphthalen-2-y1)-1,1- dioxo- 1,2,5-thiadiazolidin
5-[3-Hyglron-7-(3-trifluoromethoxyphenyl)-naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-
one: S[3-Hydroxy-7-(3-methylsulfanylpheny1)- naphthalen -2-y1]-l,1-dioxo-1,2,5-

thiadiazolidin-3- one; 543-1-1ydroxy-74(E) 4
(316X AP A AR 2SI ot a: M)zrm"!‘i'%?o%é{lx@@"yl}acetomtr"e
5-[3-Hildachpze(tdhyd-axyenethylphenyl)-naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-
5[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yo-naphthalen-2-ylI-thiop
hene-2- carbonitrile;
3-{3-165lygrripa oy I74criexe-thindiazoidinnibiraashthaleny2yirrtisividenemopiq arid;
6- Hyd&ﬂ?yﬂ-}‘mimmi&)aﬁ@wﬁtéwa@&tﬂin -2-yl)-naphthalene-2-carbonitrile;

i0 azalidin hthal n2yl]
e o S A K DA 2l o eonie
- 57- (%@)Methwwwwhwlpxwwa@&mﬁbﬁmﬂmmmzzyﬁlyhmz{mnmnazcm'
5-[3-HldragviBamindtrSRRIGABKERYIVA len-2-yl]-1, 1-dioxo-1,2 5-thiadiazolidin-3-
K 1([E) 546- I{|ydroxyr7 (1, 1@4E trlog})y 1,2,5 ai‘ﬁ|(?31nd|a¥c])lld|n 2|o§/(lc))naphthallaer:azzc’yll]In
ne, 2. -methylpent-4- enoic acid;
3-[6-HyE)emyfa-Hy tisbxyjoXecl , 2, 8-thiaxiadoRdinRighlinaotitiale 2L b phtbial eid othyl
ester; “PENt- -4-enoic acid;
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin- 2%/1) naphthalen-2-ylype :
5-[3- Hﬁ%wge(ér@@glﬁﬂwlf@%phenyl) 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-y1)-naphthalen-2-y11-2-

I c:|d ethy! (S
o S P oo 2o eI -
propioRisiAy Ipentanoic acid;
5-[3-Hpdréx B BiRktoxynfb il ReHAR HinaRsAL>-31Y drerdsksr i ralgRdaY diicn-3-
_,1-dioxo-1,2,5- thiadiazolidin-3-one;
one; 5-[7-(4,5-Dihydroxy-4,5-dimethylhexyl)-3-hydroxynaphthalen-2-y1]-1,1-dio
5-(7-Fy-2-B-3higdtizaolatiht3atame2-yl)-1,1-dioxo-1,2, 5-thiadiazolidin-3-one;

N-{3- [éirli?o%»éy Rimetiy} HS%Y%)Z%@HQW&X&%W?WPH%%L%&?W%%&@ -thia

diazolidin-3-one; Benzoic acid
methagegy %B-‘?imethylpropyl) 3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naph

5-[7-(2drlerdbidnghterhdPelymmgthiyipkopibpilcfatidioxo-1,2,5-thiadiazolidin-3-one;
5-(3- H9a%3>&él/ %ﬁg{g rll%r 89&%? A kb IOk gt Q%ﬁ%@'gh”e 2-

5-(3- Hydroxy-7 pentylnap thalen 2 -y)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

one;

5-(3-Hydroxy-7-propyinaphthalen-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-tr|oxo -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;



Propionic acid
6-(3-cyano-3-methylpropy1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-

W MHtkEIets-2-y1 ester; 2-Ethylbutyric acid PCT/US2006/046545
6-(3-cyano-3-methylpropy1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-
naphthalen-2-y1 ester; Hexanoic acitP -
6-(3-cyano-3-methylpropy1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-211)-
naphthalen-2-y1 ester; 2-Acetoxy-benzoic acid

4-[6-Hypd (Bxyyaiib-BantriekgdidByihja@lier dlidinryd~iapl BréizmiRapthRi Rrdirydffy--butyric
acid: naphthalen -2-y1 ester; Pentanoic acid

-(3-cyano-3-methylpropy1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- yl?
5-[3- HMBHYHZ\'I@@Z“W@W% I@g@ﬁ‘ﬂhalen-Z-yl] -1,1-dioxo-1,2,5-thiadiazolidin-3-one;

4-[6-Hyd(3xgyRHD, ﬁmhwpmWh)&@éﬂZdlldiﬁrmyt)'daﬁrﬁ%iaqul@mﬁwlt)mﬁﬁhltnIe,

I e r t .
1o H ke R S ey neppienibmettygortanoi
acid ethab?ﬁmen 2-y1 ester; WO 2007/067615PCT/US2006/046545 - 22 -
5-[3- H?dMﬁyhx/J@em@' IBQ‘:SII) -naphthalen-2- yI] 1 1 -dioxo-1,2, 5-(§hiadila_lz_olidzin-:i—)one;
met ropy. ladiaz -2-y1)-
e L S e T
dimethghfgrdgaenitBlenethylpropyl)-3-(1,1,4- trloxo 1,2, 5 thiadiazolidin-2-y1)-

n r -vil-
o b oL e HA BT 24 paptanol el

r
53 Hyﬂsoﬁxaahmwozxpf@y{inaﬂw RO 2 5RI%Ge! 2.5-thiadiazolidin-3-one;
2-HydrGABEY2O-1dnetFTopyLiriSxC1, A S tiaiucidz auitkapl)aaspininaRy D-yloxy]-
ethoxyZ‘?}PRﬁ&ﬁ'l%?hi!E&%}ﬁ ,2-Dimethylpropionic acid

3-cyanopheny 2 .1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-
2-Hydrex)itiatkhty dexystelt E;,éﬁfl@péoab,@j,5-th|ad|azol|d|n-2-yl) naphthalen-2-yl]-butoxy}-

NN.d.ﬁ,éﬂqgﬁmmdwnylbutyl) -3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphth
enzo -
o R R e 2 haIRa i3 Syl gt zp -

3-one;1 ester: Benzoic acid

5-{3- H?dé@r#W@%ﬁtﬂo&ﬁ%‘%@ﬁ@tﬂyﬁ%&éﬂe&ﬁﬁ%@ -dico-iaslipslidsiidin-3-

2-y1)- naphthalen-2-y1 ester; Benzoic acid
one. 6. -methyl-3-(1;1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1 ester;
5-[3-HBEnzpic-Eemkohexyl)-naphthalen-2-yi]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

5-{7-[36(!;55@9{8%991@%%“?%@%9{%%J&raxf} Bkt redinzidine - ¥l)
thiadiaggglingiARgy- 7-(5-hydroxy-4,4-dimethylpenty1)-naphthalen-2-y1]-1,1-diox
5-{3-HodloR\57{3iagliaxadidivtomepropyll-naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-
one;
5-{3-Hydroxy-7-[4-hydroxy-4-(tetrahydrofuran-2-yl)-butyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-
thiadiazolidin-3-one;
5-{3-Hydroxy-7-[1-(2-oxopyrrolidin-1-y)- 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-yl}-1,1-dioxo-1 ,2,5-thiadiazo|idin-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-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;



5-(3-Hyrdoxy-5,6,7,8-tetrahydronapthalen-2-y1)-1,1-dioxo-1,2,5-thiadiazoli
din-3-one;

W&208 30ithydroxy-5,6,7,8-tetrahydronaphthalen-2-y1)-1, 1-diox@CT/PB30¢iQd¢545
azolidin-3-one;
5-(3-Hydroxy-6-methoxy-5,6,7,8-tet2hydronaphthalen-2-y1)-1,1-dioxo-1,2
,5-thiadiazolidin-3- one; ‘
5-(6-Ethoxy-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-1,2,5

5-[3-Hyghraz lidhyd Bxgriemethylbutyl)-naphthalen-2-yl]-1,1-dioxo-1,2, 5-thiadiazolidin-3-
one; 9-(3-Hydroxy-7-methyl-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-1,2,5
-thiadiazolidin-3- one; _ -
SI7-(A=iavifrstio hediidmydrerrrntaalansridn iR 2.5 ihiadiagsligio-3-one;
5-[3-H31dﬂ;Sytﬁiad-ihydﬂ'tddyI&myB-;naphthaIen-2—yl]-1 ,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-{3- ﬁg- QXY -1/ = - 7_- r___ l-'_l- 1-di q_
(3-SR LR B8l A SKARMUS AR T 19 2 Bkt Sldin-o
one, 5-(3-Hydroxy-7-isopropyl-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-1,
5-[6-HyPoiiadiazoliciioo-01265- Wi 3206 G aREHHARACLG(04 65 metRJIpentancic
5-(7-Ethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-1,2,5-t
hiadiazolidin-3-one;
+ - 5-{3-HBI(@X7=-Diit (1S 2RY2rbighxy QS apantl) criwipiaplateaien-21y 31 111 eie-1,2, 5-
thiadia§1@ﬁ@dﬂgfd;n-73;ipne; 1 56,7,8 hyd hthalen-2-y1)-1,1-di 1
-(3-Hydroxy-7,7-dipropy1-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-
5-[6-HYgég%?é—&?a}gimﬂxg?hﬁgﬁh|ad|azolld|n-2-3%)-naph?halen-Z-yI]-gel)ltanenitrile;
5-{3-H{ (6T BofaHB dibribyclohekyl spvpliyeipheniene2 lyR naphshele2] -y 1)
thiadia}o%ﬂ_@_i&%gzolidin3-one 111-dioxide; _
5-((S)-7-Ethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-1,2
5-[6-Hydraxwdrat diiditrioxeyhe; 5-thiadiazolidin-2-yl)-naphthalen-2-yl]-2,2-dimethylpentanoic
acid m&tii§tEy@ioxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-1,2,3,4-tetrahydrona

thalen-2-y1]:2.2- dimethylpentanoic acid methyl ester: .

M e L e PR
thiadiagplifiaténopsii]-2,2- dimethylpentanoic acid;
Acetic Bcl8-Hyslrparodyrretiladieity grshrnepibliRitrASN-RayhinbitlRYR- A Aethyl
but Ie-tthladlazolldln-?;- one; . o N
uy %-?B-Hydroxylndan-5-y|)-1,1-d|oxo-1,2,5-th|ad|azoI|d|n-3-one;
5-[3-HBi@HY el Ry ArHhainethyiitdaypery))-hdptibated-2 BHhitdiazolit| h)53-one;
thiadia2sl@ihl¥dsR%Y-2-methylindan-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

Benzoic acid '
S-3-Hygleaimidehipy sy £ -ansiBBenty s ppkiialidinb Ay Ldiowor!e, 5-thiadiazolidin-3-

one; tetrahydronaphthalen-2-y1 ester;

acid;

5-(7-Cyclopentyl-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1 ,2,5—thi”adiazolidin-3-one;
5-(7-Cyclohexyl-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-[3-Hydroxy-7-(3-methylsuIfanylphenyl)-naphthalen-ZQyI]-1 ,1-dioxo-1,2,5-thiadiazolidin-3-
one;

5-[3-Hydroxy-7-((E)-4-hydroxy-4-methylpent-1 -enyl)-naphthalen-2-ylI]-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;



Benzoic acid (S)-6-ethyl-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-5,6,7,8-
tetrahydronaphthalen-2-y1 ester; Benzoic acid
WQ2807{0636{3 ,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-5,6,7,8-tetraRfdF RPN+

en-2- y1 ester; Benzoic acid ‘

6,6-diethyl-3-(1,1,4-trioxo-1,2,5-thiadibizolidin-2-y1)-5,6,7,8-

tetrahydronaphthalen-2-y1 ester; Benzoic acid

2,2-dimethy1-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-indan-5-y1 ester;
(E)-5-[6-kydntyions(-6 I drioxgbk R Loluiliszatidirb2yl)-naphiivalert 22y - Entethistpsiidi4-

enoic Jb‘lé'é‘l'ﬂgi ester; _ o "
5-1-1ydroxy-6-(1 1,4-tr|oxo-1,215-t.h|ad_|azolld|n-2-¥'1%-1H-|ndole-2-carboxyll

(5-5-[@-&&&{@%%@“ fi-ﬁla?égg&?ggmdlazohdln—2-y|)nap thalen-2-yl]-2-methylpent-4-
enoic deittydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-1H-indole-2-carboxylic

= 1AGId 3-mei -ug{r (] PR o o Ol 4 . -
& SRR A s etz rep e et e oo
5-[6-Hygieris a1 dexo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic acid
isoprofylrégegspxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-1H-indole-2-carboxylic

acid; WO 2007/067615PCT/UUS2Q006/046 - 24 - .
LR e RS ook P e T e
acid methjihestene; '
5-[6-Hgj%g&yﬁraw;m@zerﬂ@@mmmﬁigrm%w&phﬂaé@i%n&%éﬂmiagéﬁée&c

, in-3-one; :
acid;  5_(3.Hydroxy-7-vinyl-naphthalen-2-y1)-1,1-dioxo-[1,2,5]thiadiazolidin-3-one
5-[7-(4,5-Dihydroxy-4,5-dimethylhex-1-enyl)-3-hydroxynaphthalen-2-yl}-1,1-dioxo-1,2,5-
thiadia%m—m_%r@é(y-%(l,1,4-trioxo-[1,2,5]thiadiazolidin-2-y|)-naphthalen-z-yll-bu
%I‘IC acid methyl ester;

57-(4pBinydaesiyt A DhanliordrRpripsirmaphtHaletioxs1)2191 -dio
thiadiaxelidia-3Jemediazolidin-3-one;

5-[7-(4%1/';@FgHCélfng’%’ﬁfy'l593%?&%99‘9%%&%5@@5‘93}@%?JlifjJ%3(2&’11,%',gﬂﬁgtcﬁ}%'z%ﬂa%ﬁyé'fgﬁje;

BenZO'@[QCH@Kéxwar@fph@rﬁWpf@w})ﬁw(eﬂphmmoz1y2,]5ﬂmadiaz@li{iil‘,122,a]thmbthalen-
. 3-{346-Hydroxy-7-(1,1.4-trioxq-thiadiazolidin-2-y1)-naphthalen-2y11-phen

2.2 DI S SN AU SARE B AR B Ar A Gr B0l 2-

“yh)-napbdimasougs esfténe invention dependir_lg on the nature of th_e substituents,

PropioMi2Y AP ESEEEANB- AL RAGISOPTINEMC CRIHERS- T DS IR lidin-2-y1)-

diastereoisomers, enantiomers and geometric isomers are encompassed
naphthglethe- &stifinvention. Compounds of formula () may be prepared
2-Ethyiaitiitoacid6- (3ol Brenethyipapytissofttiestaioxalea @ 8-BPgHdRididihargin

Pg isA ropriate N-protecting group such as 4-methoxybenzyl, 2,4-
naphthgf%wﬁeiglx%%%ﬁzyl or 2-trimethylsilylethyl, and R12 is hydrogen to afford
Hexan@@mg@%@ﬁqn@—mmwnwggyj)r‘fsp(m,NH-trioxo—1 ,2,5-thiadiazolidin-2-yl)-

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-yi 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;



wherein Pg has a meaning as defined herein above, by treatment with a
coupling agent such as diisopropy! carbodiimide (DIC) or
WQ 2887{A636{3-dimethylaminopropyl)carbodiimide hydrochlorideREFEN3096/046545
the presence a base such as triethylamine (TEA) or N-methylmorpholine
(NMM) in an organic solvent such ag®etrahydrofuran (THF), N, ‘
N-dimethylformamide (DMF) or dichoromethane (DCM). The reaction may
be carried out in the presence of an additive such as of
2-Methwlokozgioatid fieFcla(id S Buethi@ R 7306 764 530/ 3 BoDG04aslittn-2-yl)-
naphtl@eﬁ@%‘@&HPds of formula (II) wherein R12 is hydrogen may be obtained

from compounds of formula (II) wherein R12 is an alkyl group accqrding to
4-BUl| e BRI PRSTHATA- e S BB PYB A SR At 2-)-
naphtHalEai8-phediyt; or ethyl can be treated with an agueous base such as ,
' ssik droxide.j 0 ' lvent,such a Eold- .
e SR BB S RS fyptazolain2-
yh-nagbiralaa-2Hyl @sérein R12 is hydrogen, or compounds of formula (11) in
4-tert-BltigheRacld i ey BropanieestiRaiefprepy i3 3¢ 1d, 46BRS Y Braaalpsko Ak 2-y1)-
ht I—’ﬁCI) or trlfluo_roacetlc acid (TFA) in an organic solvent such as DCM or
nap QF%&?& Sr(EtOAc) to afford compounds of formula (I) wherein R12 is
« - 2,2-Dimgthrggerpicusrgsidi fdS-of fmenbéany )R erdiiriRic- is2abr thilegliapalidins2iyh)-
naphtiffemetybsaipyl or t-butyl, and the like, may be obtained analogously to a
literature procedure described by Ducr\éet al. in Helvetica Chimica Acta,

Benzoagl B Ao AN o b BT A e TS o thalen-

2-yl esteeaning as defined herein can then be coupled with a variety of boronic

seracft AR 2013 88l LRSI S ORI v ot
Benzojg acig £-d R RBY diexyrbiiaiindprriripraxd- &1 k- tRaxqrh 2 adhigsiazolidin-2-yl)-
naphtigieaeEijveifeand R and R' are hydrogen or lower alkyl, or R and R’

combjned are alkyle hich er with the horon and the oxygen,
Beneo e e e e R S R e e

Benzoig ¢iche-Coppdighy-dekrtitectindrenisk e <l chdatiioseili @ iadianedidin-2-y!)-
napht{&eS9RBRETEA in an organic solvent such as THF, 1,4-dioxane or DCM
to form_compounds of the formula. WO 2007/067615PCT/US2006/046545

S B3-HY IR fRerEN Py R WP R8Pl RARRE NS HEA T iREs defined

thiadiazelidin-Seoi®, R2, R3, R4 and R5, or R1', R2', R3', R4’ and R5' are groups

5-(3-H9FHB$&E§FH§/,té’-&ralﬂgdBﬁaﬁﬁaﬁ’é]ﬂﬁﬁ)-ﬁ‘?%‘?&%'}é,é’&ﬁé'&?é%'éﬁn_-s-qne;

compounds of formula (111) may be coupled with a boroxine derivative
5-(3.6L3ckpunaiRg t%*&%%'?bﬁﬁﬁ%fh%ﬁa%@ﬁva%w -of SRRz @\ thiadiazaligiad-one:
5~(3-Hedgoxpys Gianaady 8, 817 Bele ety RORGL HHalBBEBy (-amahiciasis ofFaniadikazolidin-3-
one: (IV) 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

5-(6-Efhedifitadimna o6 Asteahuehangplibeipownd bitroiratd .2A-tnirstierelidin-3-
one; R1', R2', R3', R4 and R5' have meanings as defined herein for RI, R2, R3,

s B N P S A L PR R IR S v
~one; compound of formula (111) wherein Pg has a meaning as defined herein

5-(3-H%p3mgﬂﬂgﬁﬂt5r§7f%[@%ydronaphthalen—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;



R3l Lg -0 wherein Lg represents a leaving group such as halide or
trifluoromethanesulfonate, preferably fluoride or chloride, and R1', R2', Rlil,
WERWEGHE'RE have meanings as defined herein for R1, R2, R3PHAUSAY $2516545

or R17, R21, R3', R4' and R5' are groups convertible to R1, R2, R3, R4

and R5, respectively, using conditio@3well know in the-art or using

methods described herein or modifications thereof, e.g., a compound of

formula (111) may be first treated with a base such as Cs2CO3, or
5-(7-Edudigydntiu, 0 Sotetsshydrbis(plitheteryi2iy ) Andidsdr éhSriiadiagalidin-3-one;
5-(7,7TAMRPL SHEHrBR, T 6 28 dedrsligurnie BRWES By epeina s aamaRyYBkin-3-

of formula (VI) at a temperature ranging from room temperature (RI) to
ON€;  110C. Compounds of formula (V1) are known, or if they are novel, they

5-(3-Hyurpye7 Treliaey k&) 7, Srrihabpaveethghibiate nreth-art -dives- 1l Swtlediazolidin-3-
one: herein in the Examples, or modifications thereof. Compounds of formula

(V) wherein Pg,R2', R3', R4' and R5' have meanings as defined herein for
5-(6*-Hydrqr-34-difydiad IRssriraicycingentese 1t 2 -aaatHiland- Grglip2. 5-thiadiazolidin-
3-one qoNnyRikiake to RI R2, R3, R4 and R5, respectively, can be converted to

S AT S NEN B LR AR 1o et e RABAIRERIn->

one; the art, e.g. in particular when Pg is 4-methoxybenzyl or

5-[6- H?d?foqme hpyhes/ '1%%&%@9%@95‘ Mot RERSRNBROREBHBRARINSS-yIT-2, 2-

such as aIIadlum on carbon in a polar organic solvent such as MeOH or
d'meﬂmﬁmaﬂ?'ﬁfﬂgé@ﬁ{@ﬁk%ﬁfﬁ’an acid such as TFA in an organic solvent
5-[6-Hgt X @3 DICI-pietert bl ithendigeistmaey i B2, ddisivahgdamaphthalen-2-y1]-2,2-

dlmetﬁ})ﬁ#}ﬁgﬂ&? &E.llane or triethylsilane, or in particular when Pg is
et ethyl group using a fluoride reagent such as
5-(6- H@@M&W%ﬁlﬁ%@ﬂﬁ@ﬂ%ﬁ&@m@%&v&%b@ Titfiagfazolidin-3-

one; 1,4-dioxane. In addition, compounds of formula (I wherein R1', R2', R3,

5-(6- ngéﬁ%g%ﬂé‘g}s rqedanlnggfg (f*ﬁ:fl nedd rel for R1, R2, R3, R4 and R5,

are group sconverﬂ?le to R1, R2, R3, R4 and
5-(6- Hmomséaam&mwmabépﬂéﬁa?eﬂomywddhaéh@%mmﬁ&am of the

5-(6-HRIFBkf - m@hﬁﬂiﬂ@aﬁlsz @ fLasR0Ng @%@ﬂﬁmmﬁr@&@bove with

BenzméJ ggﬁgyl 8%'1% ﬁ g Q? ?%t%%ﬂf% -thInadlazohdm 2-y1)-5,6,7,8-
tetrahydronaphthalen-2-yl ester;

Benzoic acid (S)-6-ethyl-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-5,6,7,8-
tetrahydronaphthalen-2-yl ester; ‘ '

Benzoic acid 6-ethyl-3-(1,1,4-trioxo-1 ,2,5-thiadiazblidin-2-yl)-5,6,7;8-tetrahydronaphthalen—2—
yl ester;

Benzoic acid 6,6-diethyl-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-5,6,7,8-
tetrahydronaphthalen-2-yi ester;

Benzoic acid 2,2-dimethyl-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-indan-5-yl ester;
5-(3-Allyloxy-6-hydroxybenzo[d]isoxazol-5-yl)-1,1-dioxo-1 ,2,5-thiadiazo|idin-3-oné; |
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



CIS(0)2NHR13 wherein R13 is hydrogen or alkoxycarbonyl such as
t-butoxycarbonyl or 2-trimethylsilylethoxycarbonyl in the presence of a
WRAE/86EHSRs TEA or NMM in an organic solvent such as aceX6ditkifa006/046545

(MeCN), DCM or THF to form compounds of the formula -28 - wherein

'R12 and R13 have meanings as deffed herein, and R1', R2', R31, R4'

and R5' have meanings as defined herein for IR1, R2, R3, R4 and R5, or

R1', R2', R3', Ra' and R5' are groups convertible to R1, R2, R3, R4 and
5-(7-HRBoxgsportheky-Zonepidratiscnid¢orfiula 1(\Howdré r2ib-Riddiazolidin-3-one;
5-[3-HFHGXY SR B@wnpﬁéﬁﬂmar%ﬂ Eyyne@qt'a@@Hf?%ﬁ@ﬁwgmema&ﬁe

with the approprlate alcohol in an organic solvent such as MeC
5-(3-HydrexychMbduRasbrie i Evhjjméﬁllﬂgparlgﬁ!ﬁ?@f?]gmods weII
4-[6-Hyahowy TRt attionceidc? slihg tiatwitiods ylesapitadidiemein Gutyric acid methyl
modifications thereof, e.g., under conditions of reductive amination, or .
accordln% to the method described by Tohru Fukuyama et al. in Tot. Lett.,

5-{3-Hydrory-J8id43, 83l unrep ety drvineapbihalenciniis 1 RiexRS 1
[1,2,5]\nkRRNeHdIRK-FReheR3', R4' and R5' have meanings as defined herein for

R4 5 .
to-HEe Y e T S T 2o S 8% ne
-5-[3- HYdrnwﬁK@-Pﬁwlﬁp(OPﬂmmbmylwm&elhL@;—dmch’ﬂ.Z,ﬁHviedeﬁdirg@me;

3-{3- [edfrm 1A, 4&&%%%58@%%|B‘l@?%VgéHﬁ{hé\érI%-Bh&lM%%aedl&e&id;‘

ester;

suc as THF or 1,4-dioxane
or a phDthacticahPActEdRBROSD4654].

The compounds of the invention depending on the nature of the substituents, may possess
one or more asymmetric centers. The resulting diastereoisomers, enantiomers and

geometric isomers are encompassed by the instant invention.

Compounds of formula (I) may be prepared starting, e.g., by cyclizing compounds of the
formula

OR+2 (I

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
SN

N NH (1t)

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 (HOBY). |



-29 - Amines of formula (X) are known, or if they are novel, they may be
obtained according to methods well known in the art, or as described
W eeTH¢rotde illustrative Examples, or using modifications the R(F/US2006/046545

Compounds of formula (1X) wherein R12 has a meaning as defined

herein, and Ri', R2', R3', R4' and R52have meanings as defined herein for

RI, R2, R3, 54 and 55, or RI', 52', Re', 54" and R5' are groups convertible

to RI, R2, R3, 54 and R5, respectively, and R13 is alkoxycarbonyl may be
Compeamieeidentowerthovmisinforin bial(bgpmwhere e RiGamby dragesompounds of
formul@}APTEHREIA RSROASIER Y ID De&diR V@%th?o@g%(ﬁ Qﬁwg\%?ﬁ%gqﬁ'% g.

or modlflcatlons thereof, e. %a compounds of formula erein Ri3 Is
compaupEE, A AKFRIAY iRy Mich %é%l'ﬁﬁfﬁ%ﬁfa%*i@’k&%ﬁ %%tﬁﬁ,te%\%heﬂ.ﬁwous
base sextriasisodiganit potuesitisLicydesdAEM aor srgaoyoNsMisieemadartix) 1 4-

‘ dloxanﬁ/uor"egﬂeé&gl{ﬁe%ﬁ ?g?%ﬂéil ngg’f?&%ﬂ cr:p)a tgsntrea OIWrTIIltJIi]a?ng wherein

e reagent such as tetra-n- utylammonlum ori In an or

R12 is RysieeRrs i agwpyndss of feraieizatie ifovdtiehdReois p@uhdmef/mmgﬁe(@wth an
acid swh%@ﬁyﬂ*@cﬁld})@é@@ﬂm@%ﬁBﬂmﬁ@&%@f@ﬁ&ﬁﬂfﬁ@)‘@mﬁﬁ%?g%g 8896t such |

ean e In 1'R2 have meanings
as DCIg?Soag erelnfﬁﬁ&i ;’ngc\fcgﬂwgﬂw %OEWU%ZF&B wherglp Ridsso:
hydroggi® groups convertible to R1, R2, 53, 54 and 55, respectively, and Ri3 is
hydrogen can be cyclized to form compounds of formula (I') using

Compdﬂﬁﬂmﬁfﬁfﬂﬂm@(lqimﬁeVMG#&@&Yﬂdlkﬁ@ré\ﬁb@u@ﬁ Hglﬁ{éﬁﬁ?ﬂ &N or t-butyl, and

Examples rein or odific nst ereof. Alternatively, compau
the Ik e R e ARAeE2 0 8 LRIy T ERIE AERGIER Y o5yt al. i
Helvetg4 @Ghigniks' Aﬁaeiﬂ%&rﬁﬁgg@édeflned herein for RI, R2, R3, 54 and R5,

or RI', 52", 53', 54" and R5 are groups convertible to RI, R2, 53, R4 and

Resulting o@ﬁp@@ﬂ&@'&f ﬂiﬂﬁlﬁé—@li? ?hbfgfélﬁel:r? HA{%Yahﬂaé&?{ﬁ@ﬁg il herleltn can then
amine ormu with su € in an aqueous solution
be coug?eéfj e p?e'see ce o g‘é“éﬁ%ﬁvﬁ'\é% %ﬁ}?%lc%%gﬂate (NaHCO?3) at
an elevated temperature, preferadly at the boiling point of the solution, to
afford compounds of the formga_/NO@R007/067615PCT/U52006/046545
- 30 - wherein R13, R2', R3', R4’ and RS have meanings as defined
herein for R1, R2, R3, R4 and OF-R R‘Z R3', R4' and R5' are groups
convertible to R1, R2, R3gr4%nd R5, réspectivelyVICompound of formula
(XII) may then be convethéd to gompound of formula (IX) in which R13 is
hydrogen by the reaction \Aﬂth,abetates of formula (XI) in the presence of a
base such as sodium hydride in an inert solvent such as THF or DMF. In
whereistaﬁﬁr@’c&ﬁpﬁumEEhsdHaVermeaﬁﬁngs ashiliiced beraieftedRtio RAeR;, R, and Rs,
or Ry, FOMROURGS:ALIRS Ueaiiapdch e ¢IRec R IR K HBBL vely, and

R d%p u spresent such as amino, thiol, carbox I, &n hydroxy groups are
an

AEn BN BRSR AW AifheRttR R Rt g Slndenaavbisihtreather with
the boroire padatiecogyganiatohariistiya Broicsie@dabura thg)is b Prubedidd of a copper

‘ e that can e converted.u i|d co
ety S o < B e T e e g o
TEA infeaneeaaik BelivRtieughrosedidr, otwed@psa@eieé@gwméa@nmmngm@e
formuid he purpose of introducing protecting groups is to protect the functional

groups from undesired reactions W|ttheact|on components under the
conditions used for carrying out a desged chemical transformation. The
need and choice of protecting grdtgpgor & particular reaction is known to
those skilled in the art agd dgpend t yre of the functional group
to be protected (hydroxy up, A R, etc.), the structure and :
stability of the moleTmenst whi bstltL?ent is a bért and the reaction
conditions. Well known cting groups that meet these conditions and
their introduction and r, ovahare?iescribed, for example, in McOmie,
"Protective Groups in Organic Chemistry", Plenum Press, London, New
York (1973); and Greene and Wuts, "Protective Groups in Organic
Synthesis", John Wiley and Sons, Inc, New York (1999). The above
mentioned reactions are carried out according to standard methods, in the
presence or absence of diluent, preferably such as are inert to the '

reagents and are solvents thereof, of catalysts, condensing or said other
aneante reacnectivvelyvy and/or inert atmoenhareace at low temperatiirec room




Depending on the choice of starting materials and methods, the new
compounds may be in the form of one of the possible isomers or mixtures
WRrREPEHE IS example, as substantially pure geometric (cis or tR{AE)/S2006/046545

isomers, optical isomers (enantiomers, antipodes), racemates, or mixtures

thereof. The aforesaid possible isom&®s or mixtures thereof are within the

purview of this invention. Any resulting mixtures of isomers can be

separated on the basis of the physico-chemical differences of the
wheretoRgtiRigrRs), iRt R i Rgdavetnicaningstimtisinad issrdiasterRQiSINRYLR, and
Rs, or FREARIAIRS, fOF Sﬁé'ﬁ@"ér’ayg?mm%ﬂ\%ﬂﬂrh?\’ }]8 liqg fractienal,y g aelgﬁeesctively.

crystallization. Any resulting racemates of final product! of' interniedi;
Alternatiye e EBRIIMES trEnsiRiCH) riperRIesuRjeRnuiiahemysias, dehvasive
correspepdirefinaob dheniiasiiaraernamer st sevsulBgrephsoipiaimddviéngarby Chan et al.
. ptj ctj e%céﬁ or base, and liberating the optically active acidic or.
n Tet'ngfsiﬁ:a)cQ)br%’p‘c})%jn . The carboxylic acid intermediates can thus be resolved

into their optical antipodes e.g. by fractional crystallization of D- or _
Compoungp RAIRTEWAKBAAIRHIRENcRIChBIRNiRE, RoNehdhaye guibeRregararilaing
metho@ip hegirkrenaeinveoali sy MmNy ML R FitehRiRRplediSoas@Mistions
th Products can also be resolved by chiral chromatography, e.g. high

ereof. . . ) .
pressure liquid chromatography using a chiral adsorbent. Finally,
compounds of the invention are either obtained in the free form, as a salt

Alternaiselio CRTBRRYBHS RIgYrauBs VW wheeiaiofss ProdReadRatiage meanings as
definethiesenih. for PaItRUIRG, ReINHRIGHROT KIS Ry, Ry and Rs’ are groups convertible to

1.1-dioxo-1,2,5-thiadiazalidin-3-one moiety, may be converted into salts
R R B B R e e At B RS B SRSy WEPrCRBEg 3 ormute (1
whereigong daschaleneitmes defingd efetusiihicampeuade v dheffarmetaereal or
alcoholic solvent, such as a Iowa1z3alkanol. From the solutions of the latter,

the salts may be precipitated withpethers, e.g. diethyl ether. Resulting salts
may be converted into the freé gompo nds by WO
2007/067615PCT/US2006/04652¢ -Rreatment with acids. These or

acid addition salts, especially pharmaceutically acceptable salts. These

are formed, for example, Rith inorganic acids, such as mineral acids, for

example sulfuric acid, a phosphoric or hydrohalic acid, or with or?anic
whereip g 53pIRSSRISS KRINAS(0YPHaARRaliBB Y ITEaERMptieRsfaRaiple,
preferatsly flostidisdiutabods iR pyRialRgemd®;exannirachtic asidemvsiherein

sgtugat .u urajeddicarboxylis acids, for example .oxalic

o R0 eAhan . oL A ST B e R R
and RegesRpréiilicdIRintesediricwalHeawdn dieieraonusingimethadsrisseibied herein

or modﬂfo@cﬁféﬁﬁﬁfliﬁﬂﬁéﬂ@% G%J'F@i?ﬁﬁ@@ﬁoﬁﬁngﬁgwmﬁéwgﬂ%ggg%ﬁ“&rbase

as.(Cj-4)alkyl-sylfonic acids (for example methanesulfonic acid) or _
such B RS Gt L AP R o E G U FoR A lesgy orasni
solvenhalshers) TRife fan fied-dicxaoét Soltmweetbwittahijdnogithozi canithund of formula (VI) at
a tempBEHARRMIAR I AR AR BRIRIG AR P Y9 gierivatives of any

compound of the present invention are dérivatives of said compounds

which followi inistration release the parent compound in vivo via:
comp 3l SRS O DAV BToMEar b EYE oVE Bk PR BR oS
methods thall ringsiol ogibel pt orabitusgraEdzyensraictite Bxeomlesedt tadbifications

thereoPa@rent compound. Exemplary prodrug derivatives are, e.g., esters of free -
carboxylic acids and S-acyl and 0-acyl derivatives of thiols, alcohols or

hepols, wherein acyl has a meaning, as defined herein. Preferred are

Compoiics ISR A KRR B dter Haribn i Th eI yEcENDgR & defined
herein dordRy, iy Hoeldieaddssditiba’s Ry’ 1Ry pRieand &daxylrand ceryetibieto Ry, R,,
Rs, R, QY RESIRE oXcA09!A PRLEES nRINEH RKESMBBTIRIS PR GRIGS: mono-

or di-substituted lower alkyl esters, such as the co-(amino, mono- or

di-lower alkylamino, carboxy, lower alkoxycarbonyl)-lower alkyl esters,

the a-(lower alkanoyloxy, lower alkoxycarbonyl or di-lower

alkylaminocarbonyl)-lower alkyl esters, such as the pivaloyloxymethyl

ester and the like conventionally used in the art. In view of the close
ralatinnehin between the free compnoniinde the nrodriia derivvativvee and the



The pharmaceutical compositions according to the invention are those
suitable for enteral, such as oral or rectal; transdermal and parenteral
WQailetFdfion to mammals, including man, for the treatment BEEGRTRRGALI6545
mediated by PTPase activity, in particular, PTP-1B and TC PTP activity.
Such conditions include e.g. insulin Fésistance, glucose intolerance,
obesity, diabetes mellitus, hypertension and ischemic diseases of the
large and small blood vessels, conditions accompanying type 2 diabetes
including dyslipidemia, e.g., hyperhfiidemia and hypertriglyceridemia,
atherosclerosis, vascular restenggis,ritable bowel syndrome,
pancreatitis, adipose cell tumors and ca
.dyslipidemia, and othékdisBrde Rre
addition, the c,ompou,q,qg%‘ﬁ aresént infeéntion méy be employed to
treat cancer (such as p}ostg(te or Preast cancer), osteoporosis,
neurodegenerative ang/infectiou®diseases, and diseases involving
inflammation and the‘?mmune%ystem. Thus, the pharmacologically active

by rensvalRM RSl 8/ P diectine gisup Beso Rngipayed &R e mesuiasttie at, e.g. in

. pharmacgutical composjtions comprising an effective amount therepf in . ‘
partiod MR B adORIE TN L AP T LA AT FpSen in the
presensgtef A eatplipt suaiapamslieaiion. drreshbasdmecpeiplfcarganis gelvgint such as MeOH

or EtO?éEiéHlﬁFéFéé{ﬁﬁéiﬂﬂ@tﬂ%aé‘éiu%m%@iQ w_iﬁ%ﬂfmﬁg?mh@soayﬁ%leﬁa@ 1§t€)3M,

Qse, aextrose, suycrose, mannitol, sorpitol, cellulose ana/or cine, .
prefer g e SEnGh oh A A B B S RS R P e M . o in
paﬁic%d@epﬁgé@ha&ﬁglbsﬂalefwlt@mmalsg acﬂthundle repgent soat ressietna-n-
butyla @B INER: SlPRO-ARLoNARALIRARBRARTEN Mekigyigdllose

sodium carboxymethylcellulose and or polyvinylpyrrolidone; if desired d)

iIsintegrants, e.g,, starches, agar, alginjc acid or its sodium salt, or .
i a5 A GL R P I Rotb, Butbrarte! MaBes paninge as
defineet\}vezaierferﬁl,ﬁiéc&b]@wmmitioﬁ’s’ v’ refaraland Ryemegisomipnvertible to

Ri, Rag '3‘,’?@1%8’WR%P?&%%WEN,@HQySHQB%SéE}QH%Q%ﬁ&’é@&F@Q&QHEBﬁHH%Qﬁ%@

rom fatty emulsions or suspensions. Said compositions may be sterilized
formulg4/0r contain adjuvants, such as preserving, stabilizing, wetting or
emulsifying agents, solution promoter®;’ salts for regulating the osmotic
pressure and/or buffers. In additign, th&y-rgay also contain other
therapeutically valuable substance$ . Said cpm ositions are prepared

according to conygpiional mixing,/granylaiing coatin\% methods,
respectively, and contgirabout O -75}50, preferably abdUt 1-50%, of the
active ingredient. WO 007/&376 »PTT/US2006/046545 - 35 - Suitable

formulations for transdermal appﬂ <ition include a therapeutically effective
amount of a compound of the fhvention with carrier. Advantageous
whereFAISRSLEhdE AT ALALIR AP ALRIACBlgIC Al ACGRRIRRIG ARNED S ogs of
' erelass?%t passage ﬁ?ﬁugh the skin ofqﬁe host. Cﬁaﬁgcten tica[%; n OQS erine
formulgansdermal devices are in the form of a bandage comprising a backing
member, a reservoir containDg{ogReIRpound optiopally with carriers,
optionally a rate controlling barrier to deliver the compound of the skin of
whereithBhdshpdregem ol gied eyt tichiae dbatexpoarbamyialo Aeeich pvtsi ybf
ethoxylIBoRYIHTIRAPR IR SEC WS BSERVIER 49 TSl 'Nl\ﬁlﬂ‘?ﬂrgﬁ"&%am@s%ﬁéﬁt@uch

invention provides pharmaceutical compositions as described above for

as ace{gaile- MR bRGNLRIOH e drate dy YRR BEINS ABTARR, insuiin
resistance, glucose intolerance, obesity, diabetes mellitus, hypertension
and ischemic diseases of the large and small blood vessels, conditions
accompanying type 2 diabetes including dyslipidemia, e.g., hyperlipidemia
and hypertriglyceridemia, atherosclerosis, vascular restenosis, irritable
bowel syndrome, pancreatitis, adipose cell tumors and carcinomas such
as liposarcoma, dyslipidemia, and other disorders where insulin resistance
is indicated. In addition, the compounds of the present invention may be
employed to treat cancer (such as prostate or breast cancer),
osteoporosis, neurodegenerative and infectious diseases, and diseases
involving inflammation and the immune system. Accordingly, the present

invention provides pharmaceutical compositions as described above for
the treatment of conditione mediated hyy PTPacece nreferahlvy inciihin




a) anti-diabetic agents, such as insulin, insulin derivatives and mimetics;
insulin secretagogues such as the sulfonylureas, e.g., Glipizide, glyburide
WQANEHEA; insulinotropic sulfonylurea receptor ligands suchP4sI/US2006/046545
meglitinides, e.g., nateglinide and repaglinide; thiazolidone derivatives
such as glitazones, e.g., pioglitazoné&nd rosiglitazone; glucokinase '
activators; GSK3 (glycogen synthase kinase-3) inhibitors such as
SB-517955, SB-4195052, SB-216763, NN-57-05441 and NN-57-05445;
RXR ligands such as GW-0791 and ARSN194204; sodium-dependent
glucose co-transporter inhibitors shich as Tq1095; glycogen phosphorylase
A inhibitors such as BAY R3401; bigganide such as metforrnin;
alphaglucosidaseriphibitors such £ S LP-1 (glucagon like
peptide-1), GLP-1 analggs such & gndinkg and GLP-1 mimetics;
modulators of PPAmgome proliferatoractivated receptors), e.g.,
non-glitazone type PPARy-a Gifls 8 such as N-(2-benzoylphenyl)-
L-tyrosine analogues, e. g G 62577} nd JTTS501; DPPIV (dipeptidyl
peptidase 1V) inhibitors 8ygh as LAF237 MK-0431, saxagliptin and
GSK23A; SCD-1 (stearoyl-CoA desaturase-1) inhibjtors; DGAT1 a

whereif B89 )Ry CaraN L S SRRy %}qrﬁilbﬁ@rﬁﬂ&?(ﬁc&/f‘a"e

' meanifgsrasaidimerl deeel) fohRitdRs,; Ry RbrakBEs @f G R (A8yaReeahd|Rzasimngroups

conver%B% REGEUES)R D %til\&jﬁs“ff’é% gﬂﬁ nts such as
3-hydroxy-3- methy'f’ taryl coenzymé A (HMG-CoA) reductase |nh|b|tors

lovastatin, pitavastatin, S|mvastat|n pravastatin, cerivastatin _
C°““'°?H89§&5ftﬂﬁ”\%?o@{5 MvhRITAL Rinds AkoxSamoyl SRy Re RPtARGH RYisRFiing
chlorosuifbniylastatiand®Withdheagppgopoisipalcuivbincinas ghrotestbrantenieh as MeCN,
pDcMm dFgister protein (CETP) inhibitors, e.g., JTT705; Apo-Al analogs and
mimetics squalene synthase inhibitors; FXR (farnesoid X receptor) and

(I| rXr nds; choles ramin rates; nicotinic Cld and
Compaidiynt B AR LR e e BCFE R Tl Eh SHADE AL
accorctum(mnph@mmdescarbq;ﬂmmamm mmﬂlﬁcahmm@thmmémmraumder conditions of

reductﬁ'@lém% @H'é&%rﬁﬁ’@?@%%ﬂﬁd@@g&?ﬂ% BRI 0Ruyama et al. in Tet.

endimetrazine, diethylpropion, fluoxetine, bupropion, topiramate,

Lett., &gfh)ﬁﬁr@ﬁbﬁs%nﬁ)\%fﬁﬁﬁ?@ BHBWBMBngHlﬁe ecopipam,
ephedrine, and WO 2007/067615P®&]/US2006/046545 - 37 -
pseudoephedrine; cholesterol ahsorphen modulators such as ZETIAO and
KT6-971; and cannabinoid receptériantagonists such as rimonabant; and .
d) anti-hypertensive agents, e.qg.;460p %&'such as ethacrynic acid,
furosemide and torsemide; ani coipverting engyme (ACE)
inhibitors such as benazepsit }"a p enalaprll fosinopril, lisinopril,
moexipril, perinodopril, quinapril, rmlprll and trandolapril; inhibitors of the
Na-K-ATPase membrane pump’s(ach as digoxin; neutralendopeptidase
(NEP) inhibitors; ACE/NEP inhibitors such as omapatrilat, sampatrilat and

whereify Bejofte; RagfteAiiHhy dRtBeRngs s setarRersiuier dird3arkn Re and Rs

or Ry, Il RytR), mehRIprteyrospeaoravediviitafanRin Rarkculad Ra|sespectively, with
an ace&%@%}r}g@ﬂgrﬁ@gch as ditekiren, zankiren, terlakiren, aliskiren, RO

66-1168; f3-adrenergic receptor blockers such as
acebutolol, atenolol| getgxoleloyisnprglol, metoprolgiadolol, propranolol,
sotalol and timolol; inotropic agents such as digoxin, dobutamine and

whereimilghane mammmhmngbmgd@mamm aml@m&yenbemﬂdllbase such as

TEA of MIFFI AIEiRUPLR AcaidPler imading. fecibine, nisoldipine and
verapami osterone recep or antagonists 2lich as eplerenone; and
aldosterone synthase |nh|b|tors such as anastrazole and fadrazole. Other
specific anti-diabetic compounds are described by Patel Mona in Expert
Opin Investig Drugs, 2003, 12(4), 623-633, in the figures Ito 7, which are
herein incorporated by reference. A compound of the present invention
may be administered either simultaneously, before or after the other active
ingredient, either separately by the same or different route of
administration or together in the same pharmaceutical formulation. The
structure of the therapeutic agents identified by code numbers, generic or

trade names may be taken from the actual edition of the standard
combpendinim "The Marck Indevy" or from datahacee a a4 PAatente




WO 2007/067615PCT/US2006/046545 - 39 - The present invention
further provides a method for the treatment of conditions mediated by
WEIBHEEakivity, in particular, PTP-1B and TC PIP activity, wikich/Hf2f§6446545
comprises administering a therapeutically effective amount of a compound
of the present invention. A unit dos@Je for a mammal of about 50 to 70 kg
may contain between about 1 mg and 1000 Mg, advantageously between
about 5 mg to 500 mg of the active ingredient. The therapeutically
Aminegé foiveutio Gperefkaawm poif tkyfaiermiali lseyependerthdainhd apeiding to
metho&@¢ WeRABRARGS thanim ) (RaBRAbL e AT WRIGN s A9k 8 Rk AAELUBH using
__condition, on the form of administration, and on the compound involved.
modifiGationsJRELREE with the foregoing the present invention also provides a
therapeuti¢c combination, e.g., a kit, kit of parts, e.g., for use in any method
. Compeimnde fafi dormaitaii Xeaingnédirdh ahesmapoearing &srdefioed)herein, and Ry, Ry, Ry,

R, and R AEMCRINACSE RRRIS SIS IR, IR DaRYSRY MQQ,WW,'Wt B R,

sequence with atleast one pharmaceutical composition comprising a
and Rya/g YRURRrRALPEe iR Ry s, Prdfe ai Roe fESREFINGH A6 Biadetic
alkoxyeaybotsyl WM%Wptw@mewa(M)mbwpﬂﬁeiﬁm rogen
accorﬁ%em%&hsﬂtm&xncmwgﬁ Bﬁ{&'ﬂ? 'Pr(biﬁB&é%@s%%%&&éF&?ﬂ or UtAH¥ations
the present invention provides a kit of parts comprising: (i) a

thereop|egmSeERALEIEoPh RIS (B thberriaRions Ahytanyaappemih eaUbedreated with
an aci€e PSR GBI GiNg 4h coupSKERIRCioN éMBLRN adhdMbeticompounds of

hypalipidemicagent, an anti-obesjty agent, an-anti-hypertensive agept, o
rormuig (K T 2 LS R R e R TR s M TR
reagenisitshBenteicampuidamrnigriorifucikeiisen vrggnissaitdantentioaspidlidest 4-
dioxan@ PEHe %ﬂsﬁuﬁés%hqmﬁmmmﬁammaglﬁmsaene-g.,

concomitantly or in sequence, ot a therapeutically effective amount of a
compSSRRYRA AL 2RAIA, o B PhaImageuticall aqeeRatie sAll RO Ry

PAnd a Second ar g’substance’?said second 8rug subStance gingan’’ 2’ Y
R+ anGi-drisemeaningsdpitedingd hgeain, fanRBntRotdsif ageritoraRs’, Ro, Rd’, Ry
and RABFYBAPSBSIMRABR o RY-RASROJIGAHRE RDG¥pEdRIERRRING RECTRADEen
an b of tqe |nvtenécl)on is admlnlater?f to a)]a mmal in need thereof. Preferabl K
can be CYGIRBA PO RRTRORAHE S LoTTMes tﬁﬂ%'ﬁﬁﬁbﬂ%cﬁ GRYUQRHER known
in the adspossidlystrataditdtionxehPER st tivityoffificativos|treROP-1B and TC
PTP activity. - 40 - insufficiency (diabetic and non-diabetic), diabetic

AlterndtRiiy RAHROLHES ST HARARRIXISWBLENE RIAK S§ I8 IaskniRgoie IBefiReaTherein; Ry,

, o pri di diabetic, reti thy, obesity, all t f t
R, R BUSH R TG SR BTG L RER Ve M TP B oo Rr. Re)
Rq', RyventriBsilaralgsdupstionentiole/tfseRroBhi RedrdiandyBpatspedivebticod@iacs
hydrod®¥ORal He BHRENENBYHHA BRIHRIHE SR SRS (RHAHIRUHEHRR: in an

and atrial flutter, hypertension, primary and secondary pulmonary
aq“e°H§/ﬁ8Pt!8H§i8H9'H&HH?H?EETEFW%&P@%M%%B%%B?%‘t‘?%?ﬁ%‘c(&ﬁié&?f') atan
elevatésicleenpieraisen sesfofble tatge boikirgpaihbkidtie/esktdtits, dogifiarpectagsunds of
the for ther unstable or stable), myocardial infarction and its sequelae,

Ischemia/reperfusion injury, detrimental vascular remodeling including

vascular restenosis, management ofother vascular disorders including

migraine, peripheral vascular di§zea e@nd Raynaud's disease, irritable

bowel syndrome, pan%reatitis, canger (such as prostate or breast cancer),

osteoporosis, multiple ch,gltosi ‘ ke, sginafcord in&grﬁ/,

neurodegenerativgzcﬂse%\es Sy Alzhgimer's, Pa IAson's and

polyglutamine disorders s ftington's and spinocerebellar ataxia,

infectious diseases, and diseases involving inflammation and the immune

system and diseases involvmlg'rﬂjscle degeneration. Preferably, the

condition associated with PTPase activity, in particular, PIP-1B and IC PIP

activity, is selected from insulin resistance, glucose intolerance, obesity,

diabetes mellitus, hypertension and ischemic diseases of the large and

small blood vessels, conditions accompanying type 2 diabetes including

dyslipidemia, e.g., hyperlipidemia and hypertriglyceridemia,

atherosclerosis, vascular restenosis, irritable bowel syndrome,

pancreatitis, adipose cell tumors and carcinomas such as liposarcoma,
Avelinidemia and other dieordere where incirilin recictance ic indicated In




-3-11 10 molar and 10 molar concentrations or between about 10-3 molar
and 10-10 molar concentrations. A therapeutically effective amount in vivo
WOoR Y8R §ESdepending on the route of administration, betwee® B30 G/04654S
and 500 mg/kg or between about 1 and 500 mg/kg, preferably between
about Sand 100 mg/kg. The activity 80 a compound according to the
invention may be assessed by the following methods or by following
methods well described in the art (e.g. Peters G. et al. J. Bid. Chem, 2000,
wherep7R,’ 1B2.0Rs0R:’ Bod dkahrple nteerifpR -dBdisfivbildryraittifdtyRy Rifr&Ry and Rs,
or Ry, R ARIEIRINGRIAS Falo YR S SErRERBIAGINIAR RIRBHIR] Fedilctyely.
activity in the presence of various agents is detérmine measuring the
Compaling ot (R SR LISAE FORISSIRS A FORRMESREIEPINA (Sobiish Ro
is hydrosieng ey e wedictivaraitie s piedeefosiiatmiie(RBSAKHE PPdtkiscaaifarpaed duch as
sodlun%q@?wrpaﬁ%e%g}mgﬁdsﬂé 503 FToeré EH 7.5), 50 mM NqCI, 3 mM
at ambient temperature. The assay IS typically performed in the
_presence of 0.4% dimethyl sulfoxide (DMSO). However, concentrations as
In Stafﬁﬁghca@%%%@fﬁ%gﬁquﬁ%ﬁaiwm%ﬂgﬁs%ﬂumt%mpibammwﬁw the
inventineeiatEmenineti atest biyeid @ crditht un cicd 2 Groghe pesnT Rukhaanmi, thiol,

i lls.c (ni uffer, 3 nmoles.of the synthetic
T S T e
that arg geptPFhin PISRAfRtiMPRIATIE ghestistaadRinteotes aminmaehitakpeeh, and
hydro@l%ommﬂ_ﬁaﬂwtﬁapwﬁm%ommﬁ&aﬂdbk i, @?ﬁm&%@%a a:jnin? thiol,

- is,a 0 termina e reactign. Jnorgani osphate, a produc
carbo 0 T e LA IBE TS A G s sler oner
undesired sitieg ¢astivosrigiliegimipoedth the Malichite reagent and is determined as

an A520 using a Molecular Devices (Sunnyvale, CA) SpectraMAX Plus
The puspesé opitionelag. pretctpg BRIUESHE setdbilireduR R GRMEGrom

s S NS R R o o

desiredehigmiphicansiasmationy dhenecadiantbiieaiosPT Proteslintg/drotpsitons theaticular
reactioffig RHB@M@IW&Q@'M@&’%%@E%&Q@E@%Q% thB& Bt éﬂ'tﬁé'i’uﬁétﬂdléﬁl,

cloned hy PCR from a human hippocampal cDNA library (Clonetech) an
group {R B8 RIS R PN BIRROPTNR L) B1he SRR TSGRl of the
molecdelpbwhiohBhe BbHiB)dsttimagioraad thithdhidictonenditidratored as a stock

culture in 20% glycerol at - 80 C. For enzyme production, a stock culture

Well ki iopriaseshin srddpé mat anskotioa abrfifors e RN dilBIéBdRd removal
b mducTon ith 1mM |PTG after the culture had reached-an

initlated h f ) hed
ore deRRIG- %) 5 <ABl=af! MEHAEe/ AP RaLeI SRR PO iR, Plenum
Press, CefidcmaNem asfseheléd) irmmd Mitedys sbd ffénté; O Frivtdotise 1D updiNatgianic
SyntheTEM BT a5 1188 40Nk Bl aated on ice for 30 min then

sonicated (4 X 10sec bursts at full power). The lysate is centrifuged at

100,000 x g for 60 min and the tant s buffer exchanged and_
The S T R LRI GRS SSRGS 95 1

presenggchizigeSentdiBoq (Pefaratdcmicbdsrars, insimdplitheaebgedtaadiard solvents
thereoﬁlwmény%@%m&emgl%ﬁsa@%ﬂsﬁégémg%é&%ﬁga%ﬂ i atmospheres,

Alternatively, the assessment of human PTP-1B activity in the presence o
at low (R RRIa RO RTR RPRER KR Plctl P o LI PRIG ive h (RIRSR SR Ab QU BRar the
boiling biitafithesmipetitgussbistemie at Emmﬁmrﬁepﬁagws@v:‘bﬁﬁmssure. The
ra-0 NPP) results in the,r se of the . .
prefer e e SIS e R 5 s rtive
Exampigging a spectrophotometer. Likewise, the hydrolysis of the fluorogenic
substrate 6,8-difluoro-4- methylumbelliferyl phosphate ammonium salt
The in(@fidd i) Hesinttiudethanieledant of the PreyesoaacBiEAUnRItth@NiR.rmediate

eadik ed inuous mode with a fluorescence reader (Anal.

produc e S se Ay b ey Sk Hafng steps
Compounds were incubated with 1 nM recombinant human ‘
PTP-1B[1-298] or PTP-1B11-3221 in buffer (50 mM Hepes, pH 7.0, 50
mM KCI, 1 mM EDTA, 3 mM DTT, 0.05% NP-40 for 5 min at room -
temperature. The reaction is initiated by the addition of pNPP (2 mM final

concentration) and run for 120 min at room temperature. Reactions are
Arienched with 5E Nl NNaOH Abheorbhance at A0GB nm i€ meaciired 1icina anv



PTP-113[1-298] is expressed in E. coli BL21(DE3) containing plasmids
constucted using pET19b vectors (Novagen). The bacteria is grown in
Vot ’Média using an "On Demand" Fed-batch strategy. TyRSIFAI§20A 046545
liter fermentation is initiated in Fed-batch mode and grown overnight
unattended at 37C. Optical densities3¥aried between 20-24 0D600 and the -
cultrures are induced at 30C with IPTG to a final concentration of 0.5 mM.
The bacterial cells are harvested 8 hours later and yield 200-350 gm (wet
are cayjiedht)t, thin sdiishateefaiadingsnptstitts anelfotored iatsi@0andatitheseaktion
condltﬁ?@%@fﬁmﬁfmﬁ@%%ﬂﬁ H&H@&&@HI@%&%‘&& i ave AR RS Qgﬂlx%ptlcally
C and resuspended in 50 mL of lysis buffer containing 50 mM Tris-H
pure aTB@Hﬁ\ﬁ NaCl, 5 mM DTT, pH 8.0 containing one tablet of Complete
" (EDTA- free) protease cocktail (Boehringer Mannheim), 100 p.M PMSF
Compeuntis 0O thg/imemiasmd Miesrsetiateedgsadsb s coivetited(ihbto Eactectied
accoro%’d% PRGOS HSIRE, ANOTROBISG 8 (Virtus). The pellet is collected at
OOO X g, resuspended in 25 mL of lysis buffer usmg a Polytron and
The in crt]ea & r% % Trr1‘e tnwoe us X natant bine ﬁ ?nd ce trlfu ¢
Y min at oaxy e 30lU BPe”i‘fsSEé o|5’| (6] %%1%{1 rﬁ’%°§ 83 or
their mgngeciwe used for further purification. Diafiltration using a 10 kD MWCO
membrane is used to buffer exchange the protein and reduce the NaCl
Depem}mg‘pﬁﬁm@éiOhdkf&bﬁ@’gﬁti@rﬁé@ﬂ@él%@W@M@H&ﬁﬁ@%@b@?ﬁp@' HpatiaasiuEgbe in
ontaln mM M /5 mM NaCl, 5
the for@b ernat ﬁ OSS' oa od Shto a@gﬁﬁ% El‘ﬁr eﬁn@me) ggluﬁ;ﬁ:ﬁtant:ally
pure g@qmﬁm@(é@ wmamﬁ@pmw@muﬁ@m@s) (enamiciBees R MpeddsN agiemates,
or mixfUrEs Phrlch rAte afct8sal PussifR RBAEHS B FRlMIPBsthErs FRS WIS tHE
imilar fashion except the flow rate was reduced to 10 mL/min.
puwle\gétg]mg\éqauga from the column using a linear salt gradient (75-500 mM
NaCl in 25 CV). Fractions containing PTP-18 [1-298] are identified and
Any regBibiRGInaEIREIR) RPOES-FROGE serajaied. aritke paricelibe rhyeidorechetical
differeHsER0LPRRNAFMBH MR (Rhdimagianéhr 6PbINa(4sBricte, dRbiSrecisomers,
%um rated.w Pa(h 50 mM H PES 100 M NaCl 3 mM DTT, pH 7.5 and

racematEs 108 R RE S TR R AR Brsiorah 5o i eBncentrated

to -5 mg/mL using an Ultrafree-15 concentrator (Millipore) with a MWCO
Any resglifnsrarpmaisscelinalaagsiests Pidniesresristes cenprireselveshinigdtigweptical

antlpo@agcbwﬁemﬁmwwlaegofbme@amﬁ myetmdéeéﬁém%a@ faltewsereof,

o S R B R ey O or
basic cnmevndd (h@qanmxmheapmmﬁ@ms,edm&s can thus be resolved into their optical
ant.po&@&@lgﬁaﬁ%&@ﬁéw&?&gﬁi%@ﬁﬁ Abr @%ﬁi’ﬁ%‘ﬂ?&rﬁﬂb@%ﬂgﬁﬁﬁ\éﬁ@%mmdme,

or I1H-amide chemical s |tchan§es In two dimensional HS

°'“°h°EB’€ct?‘H'ﬂ'88nolH'8'ﬂlﬁﬁt%‘r‘P8f’5%#&]8’ ﬁ%amel!ﬂmn%Pﬁ%t@%ﬂaﬁé@/&bgwwﬂs
Racenthepidivictp eatradl sl itie ge subveid) bglchivah ¢hevtigaogripbseatdgiophgssure liquid
a4 n be detected at high compound

chrom%{)@é(%%@%%ﬂé C%Mrrﬁap')l?l? %E ?ch caused a pattern of chemical shift
- change r to the changes seen with known active site binders are
Finally Ay éspef RVRTUB AR St SRiARSEb THETES [T 298} thereo i
salt forrointagroup p lasnpids ecnstaceddnsindepzAtileb trectwts (Novagen).

Uniformly 15N-labeled PTP-1 B1.298 is produced by growth of 'bacteria

In panmanmlnﬂaﬂmgmapcsmwm&@%iab%qﬂléawamm&tﬂeme I may be
urflcatlo steEs ire §erformed at 4C. Cells (-15 g) are thawed rlefly at

converieiniRGLS Y frel RAlGR FsERIARIFrEPEEaRRRy SRy RRfTTREFEsNg
converttsahMeiteGs, adudhiBddoysty & Chegntaiamg ohertaltheredlGoalpleislic solvent,
t hri .M PMS

S e iocs rra A o eoe S, B B bichofated wi

ethers(:@&@t@éhﬁt%b%od?wwég@dférﬁa@dhﬁ oenMerted I%Psﬂb@fr@ﬁlmn@wnds by
Polytron and collected as before. The two supernatants are combined and
centrifuged for 30 min at 100,000 x g. Diafiltration using a 10 kD MWCO
membrane is used to buffer exchange the protein and reduce the NaCl
concentration prior to cation exchange chromatography. Diafiltration buffer

contained 50 mM MES, 75 mM NaCl, 5 mM DTT, pH 6.5. Soluble
crinernatant ic then lonaded onto 2 PORO<20<P (1 v 10 ecm) colitmn



Example 'l
5-(3,6-Dihydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
W ag8imsalt WO 2007/067615PCT/US2006/046545 - 46 -PCTAUS2006/046545

3-Bromonaphthalene-2,7-diol To a suspension of

1,3-dibromonaphthalene-2,7-diol (4826 g, 153.34 mmol) (Helv. Chim.

Acta, 78, pp. 1037-1066, 1995) in AcOH/HCI is added tin (17.48 g, 147.21

mmol) in portions. The mixture is stirred vigorously at room temperature
treatmfnt whh ahidgeddtese forotisen grittecamadiso berusgddoopusifidiionadfdte at
compollhiEhdppifidlibecomes mobile again. Stirring is continued overnight. The

mixture is poured into water (1 L) and extracted with EtOAc. The organic

ayer is dried over M SO iltered and concentrated to rd a
Comp g S e e RV S QAP £ BT iragy Sddion sals
eSpeClQWr@h@ﬁﬁépﬁ@ﬂQ@M@@@Ptﬂble&s&tﬁluﬂ?d@elgeesfohmeB for example, with.inorganic
acids, §tfb15é1% RERGMPXYs epraAABIIRAIRIR 3R R R FRGIARL acid, or

5.88 mmol) is dissolved in 20 mL of DMF. Potassium carbonate
it o B IR LR 38 Lo HAP RSBl Sk gt Fachare, e
unsubgtitteid e 2ubBtinied Byodaingeol) fisr astdableraddtendicio, isuabnis vaditaied by

| »unsatuﬁé‘%&"&'ﬂ!&%@ﬁégéég%?%%%B%Uéggn'é‘tSu"céﬂH?é IS d&f‘gﬁfﬁa}‘}’ggc.d such as

The combined organics are dried an eva orate

hydroxzﬁ%w»%aﬁ&@yfzr&ﬁmﬁsmwe% é‘ﬁ‘tﬁ/\ﬁ@wlﬁl ovipitel reisk such as

amino aﬁﬂelefat pudithple ajsarhe dﬁéfﬂﬁdﬁ%tﬁapor@lth organic sulfonic acids, such as
I|de e- 6 bis- b alen-2-

(C1-4)a§<%51 e(r:ﬁa Viterayiv ?((?rrr?g nap %nea?]%eﬂth 575! yléﬁ&]ﬁﬂ? onic acids which are .
unsubﬁénﬁﬂowmtmﬁdéfgl qmmnlemmalmﬂ()jbiaaefwmarg S(altm?ﬁmmnd)w,lth
hydrodRIbHFR ¢ G étaaReSdfomebiceachsadisimaagthoxide (0.445 g, 8.25 mmol)

are added to a dry flask over nitrogen. Toluene (10 mL) is added at

rature and th ction heated t0,110C f ri15 .
proan A RARIART BFLAY Lo ARE E SPA Brasl fhofion are dervalics S soid o
comp%lm\ndﬁiapé@llngﬂ@@@nm'étrap@na@ga@edﬁ@rmasebt@wmmuwmm@ via some

chemn&é’l@%ﬁ&@f\l}lﬁ?glﬂ%‘ﬂ &B@é@é“@g elIirehwidon SEatiaftbod 08 hoplslological pH

or throp g R AR 5 S BRI BRI AETERY o5 AP prociu
derivatB;esBits begzydsignsayititealearisoyylionacils and S-acyl and O-acyl derivatives of

thiols, §|%8EBMVB‘H%HS&(%@H&#SB@%%VQM?}EQ%&%QH‘H&% 6§?eférre$1 are

208 mmol) is dissolved in 1 F. A'solution of 1IN HC

Phafmaa%:&&%éwoagﬁﬁ@aWsr%mr'%we'féw@mmwom'ca'
conditieihto ¢hedeareaictiaborijitiseits basifieddoiyildstasiivddibhirdbstne, lower

alkenyFé&@FéegeWQxlg E%or rIB'r? %rrng '%ﬁgﬁ?@%@%\%ﬁ@}g{&qgﬁd J% as the

evaporated t 'an orange oi e oll Is puritied on silica, eluting with
o-(amigol, MexEn &5 /titonerRENe; Cabraticlome0 Aoy cfb e E) gower alkyl esters,

the o-(RBWECARSIBNEAP BHRIEAKEH BRI or di-lower alkylaminocarbonyl)-lower alkyl

esters, such as the pivaloyloxymethyl ester and the like conventionally used in the art.

In view of the close relationship between the free compounds, the prodrug derivatives and
the compounds in the form of their salts, whenever a compound is referred to in this context,
a prodrug derivative and a corresponding salt is also intended, provided such is possible or
appropriate under the circumstances.

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



E. (3,6-Bis-benzyloxynaphthalen-2-ylamino)-acetic acid ethyl ester
3,6-Bis-benzyloxynaphthalen-2-ylamine (0.332 g, 0.934 mmol) is
WQRMBEGH DMF (5 mL). Ethyl bromoacetate (0.114 mL, 1.08EIRSR08¢BH6545

potassium carbonate (0.194 g, 1.40 mmol) are added. The reaction is

heated to 60C for 3 h and theh pour8dinto 1N HCI and extracted with

EtOAc. The combined organic layers are washed with brine, dried and
evaporated to a red foam, which is purified over silica, eluting with 8:1

As deskad dsaMBEoYe, dffe cdi® 6 nidshrig| orgsaus theatdioRaytaimiinieecefic

PTPas@G'QrﬁihML%S%%ﬁ‘%@éfﬁBWe%oﬂ@ tHe treatment of conditions mediated by the
6-Bis-benz géfoxynaphthalen thyl) N-(t- butoxycarbonylsulfamoyl) -acetic

PTPasgﬁldpe‘tﬁ?ﬁdég SR SRIRBRI Rideyakadianaypmemplosed frifieptment of
insulin dmihtmb;rgméb\db(?ttﬁlenhl)m@l@m@cﬂlemeéﬁwaﬁ@l Hpoitension. 968 Ischemic

e VNS R AU TIL  rg pots
'nclud"tﬁaitehmﬁim!?aﬁe tﬁyﬂﬁﬂmnmeIaﬁeed\mertzsmcﬁﬂﬁemlaretaaw@lms

vasculanlmeswIwe%@wwmwtm@rﬂdﬁaﬁ@atﬁéuee@u% %ehl thRRiEasgoN
. _mixture i orated and th artitione | and EtQAC

etween
et e B PR Aot AR Ll Sh07 SO Lo A A isance
is indicgifst dnacdditiportiesampdindsaof tife writefb inverti foaynbs pupfeedia treat

cancerqBIRMALPFRML QP Siliass MDY, Wih-apdadient QirsdeiRetative and infectious
hexan ﬁi(:;%/EtOAc 1o afford

dlseaseg SR ASRISRIANAN G NEAMAToR S IEHBSREiEAmoy1)-acetic

acid ethyl ester. G.
Accordipgly BiRerampangsagiticiatein-ynanbe sfanioyetrsticeatineatnflissttn To

resistaAce0 itiensef mtolerance pe 2 diabetes, renal insufficiency (diabetic and non-
Isulfamoy1l)-acetic

bis-benz alen 2-y1)-N-(t-butoxycarbon
ciabetig, AR ST DS TRB T OO o AT RS S BTG5
primarme;naTdseeaseudmthummwmmmmmratldpeéerosaemmfa'ﬂhﬁemndluﬂsmg acute

and chF&ﬁE%BHSé‘%ﬂJQ REgORR R cAAllE: thenindrrrlimpaibaigalyene

(4x). The residue Is dried under high vacuum

Card'°T§%°Bﬁ§yb9ﬁ£ﬂ8§§ﬁ5ﬁﬁ‘tﬁmé’uﬁaﬂ%%Péa}‘l%t?ﬁéﬁtll%éﬂ% VRIRTIewRN aishyihmpias,
atrial fibri{{3o snbenadyl axyteayiperiensioy] prinfatiaxnt sebontiuadiafabains-one

R s N e e R
of the Imgmng P4 PRnA ygseeHANENg P?@%@dé@ﬁ%ﬁmmh@rpbm@ﬂﬁ)e
myocal@a?f_vra‘a?&tldn%ﬁa eSO iZSHEHRS SR RIGIAIN RO SétARRMRar ¥8scular

d | alcgon mixture is grred at room tem ure overnight. The

remode G R AR 8 R ye L EANES SR L oe B dhshigess fncluding
mlgralr@nmmmalmghwmmma@amﬁaymat@tmemmm bowel syndrome,
pancreRINE @MY (dndnladiprRihié or rdadiazabis) NS RSP RALId s,

crude material is carried over to the next step
stroke, [SBIeS I RSfhid ke PRAPPRRERIZENNS: fi3eaRSR L SR MRIRIE A ESson's and
polyglupmtassidisosddt I suatsadUiiontinfton’s and splnocerebellar ataxia, infectious

d @r@d@%?ﬁ?@ tg %ﬁ 5 th adiazolidin-3-one

'Seasggotassm sat g\ﬁ H “m%h% ﬁﬁ"ﬁg‘é ﬁﬁs ﬁemdav'?/ h 5§

'”VOlv'Wééci@%W@iboﬂo g). The mixture is qushed with N2 again and then ‘
placed under an atmosphere of H2. The mixture is stirred vigorously for

The présérit ineéortiohéinthéugoeddesmpietadey WiCAViCombusitRastieshipidngeas

ol trat tOH and the ous layer
theraps UL SHECRIE Sl Y R T eSS wille N RE B % i
inventiqayiglong) ¥va coBhisatifeviiie endirFAners @Jmn@eut@g&yra@mtﬁgm CFHigrs.
residue is purified via prep HPLC. The desired fractions are concentrated
and dissolved in a minimum amount of EtOH. To this solution is added a
0.5M solution of KHCO3 followed by the addition of H20. The reaction
mixture is stirred for 2 min and lyophilized overnight to afford 5-(3,6-
dihydroxynaphthalen-2-y1)-1,1-dioxo-1,2,5-thiadiazolidin-3-one potassium
salt: 1H NMR (DMSO-d6) 39.93 (s, 1H), 9.63(s, 1H), 7.79 (s, 1H), 7.61 (d,
J=8Hz, 11-1), 7.01 (s, 1H), 6.86 (m, 2H), 4.43 (s, 2H). Example 2
5-(3,7-Dihydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

notaceinim <alt OH HO A R 7-Rie-ben7viovyvnanhthalene-2-carbhovxyvlic acid



WO 2007/067615PCT/US2006/046545 -49 - organic phase is dried over
sodium sulfate and the solvent is removed under reduced pressure. The
Wo8gIrsblid is dissolved in a minimum of DCM and filtered thdUigR Y ea#ps45

of silica gel using DCM to elute the product. The solvent is removed under
reduced pressure to afford 3,7-bis-b&hzyloxynaphthalene-2-carboxylic
acid benzyl ester as a tan solid: mp = 99- 102C. B.
3,7-Bis-benzyloxynaphthalene-2-carboxylic acid To a suspension of -

The pharmprewicahieryrmsiiansraserdingtb dvg liovaniibbare\thestes (ablg f& 4nteral,

such a8'&ralbinr&=@ ﬁgﬁﬁéﬂnﬁ 8H98d 4 Aok Qﬁ%ﬂmt%%5%gﬁﬂaléqﬂdnﬁlng

ure is stirred at 70C for 18 h. The solvent is removed under reduced

man, f%fﬁg AP FORTHIaRS SierIaBR A LT A% S6IMU o RaRs iR T P-1B and
TC PT@dutmtyls&mhrm«i\vitdeiﬁHmecbt@emmemesmbase iglaiediptowiince,

obeSItyZHfEBSte‘é%Emﬂz?rﬁ 'Ff'err?slérﬁgﬁe&r?g ca% AL WasGhang (%rgan%lté)mall blood

afford 3,7-bis-benzyloxynaphtha r oxy IC acid as a p e-yello
vessel§oqfa1qw|9ns PE3OESTY INMivPe 2 dghetes including dyslipidemia, e.g.,

hyperhb&iénﬁﬁﬁé@ﬂﬂWWﬁf@ﬁW&@l@ﬂiﬁ@ a&%@ﬁiﬁﬁﬁh%f@rﬁ@aﬁle bowel
f3 7-bis- ben yloxyna halene 2- carbo lic acid (0.768 g

sunaroFERENRARALS Lps e GureRinalene: eathone ped 0en 0.2
' -dyshpl%ﬁ@danémmehﬂﬁer@@osr@relnﬂwm)res@tameesum@wuﬁomwmdmeue
compo@ﬂg"éf@hg b’?&eﬁt@n%ﬁﬁ&h@ﬂéi{tbg SR T%%dﬁétﬂfé%g AR NIBARE fﬁgé‘igte or

n, then stirred at 10 or 18 h. The mixture is allowed to cool to -

oreast 00Tl SRR ATE o A BEEPEEP N AP eSrsTS L Rapoes
involvingtinfizxdiationl and tiganicyrleasstemvashed with saturated NaCl. The
solvent is removed under reduced pressure and the resulting residue is

Thus, tﬁerﬁiﬁ@rﬁ’é{cﬁﬁﬁ)c@ﬂmﬁ&@&r@rﬁb&uﬁ&étm%im@ﬁMﬁ%ég‘B@iemployed in the

7-bi thalene-2-yl)-carbamic acid tert-butyl ester as a

Y
A SRRl LoD o S BEDg SR ARy i
conjungtien ge pditbdtios wﬁh@amlsmmw:mmmmm pteparenteral

applicadieP Prdferliardra Gpligs Qﬁﬂ?émméee Tty }@Hg‘fﬁeﬁ tive |n%red|ent

3,7-Dihydroxynaphthalen-2Z-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3

' togeth‘?fd%’lafgsmm salt
a) diluehi3 @ g);Hg«ntumeymhﬁml,&‘u&odé:—]nibﬂlﬂtw-éoa)ﬁdlhwllwb@lé@ﬁd%ﬁg@cme

b) 1ubriBBRSSIT SHLLS QIERA S ARE NG 2l ggﬁ{%&%%ggou jped in

Examp g1 ste%@E 1, tfoa ownis
Polyethz@@esAYe)bé@v ¢l13BT T/US2006/046545 - 50 - Example 3

c) blnd5r£7e?gomg31€sidrﬁ>armpmhadmaa2ey9r§rd¢@9ae athiagirealigin-3-on

methylcer'u(l%fg éenzenz omo eﬂﬂf gtghna'iyyqf é/g Sﬁ?ﬁ@@@ ol te i b?&%r

d) d|S|q@gf@ﬁar@@arﬁmgbegygermgmlplecmq stefsssaditimBsalt, or effervescent mixtures;
and/or [(3- Benzyloxy-?-bromonaphthalen-z-yl)-tert-butoxycarbony-aminoFacetic

I ester To a solution of
€) ab%g%{én RzfR W%‘%F&?ﬁfiﬁaﬂ?ﬁﬁé’ﬁ%ﬁt@% cHssiARieeRMRAEHeRp Agereferably
aqueoy3B:6SNj- 802t al) sudpbiisiid8Pand sapPssiereiad NarditdSus§Prepared

from fam%lg'gr;g\%§%ggﬂs|l§@§ded methyl bromoacetate (10.3 mL, 108.2

mmol). The mixture is stirred for 10 min and then quenched with IN HCI.

S The s Iutlon IS xtracted with EtOAc and washed with 1N HC! (3x) and
aid oo FHRY G SISt S oP R 6 O HLS016, PhefvBeuaserving.
stabilizipgneatiirag e e'ﬁhldsnamrgmgmte(xyﬁmdirzed)ﬁmmrE,t@éltstfbﬁfﬁyldatmg the osmotic

pressutéSREIPBAILTL P IURARAHHRlP Ry s LA S PR LAl Fabe
substances. Saldy 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.



C. (3-Benzyloxy-7-bromonaphthalen-2-ylamino)-acetic acid methyl ester
(3-Benzyloxy-7-bromonaphthalen-2-ylamino)-acetic acid methyl ester is

WapEPed halogously to Example 1, step G. D. PCT/US2006/046545
5-(3-Benzyloxy-7-bromonaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3- 0
ne -35-

5-(3-Benzyloxy-7-bromonaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-o0
ne is prepared analogously to Example 1, steps F-H. E.
Suitab®- (FrBrdetiors-foydranseeipiahappticatign- ihdludiexotHe s pettigdiy 2ifrtitivg -@mount

of a c ol efinvention with carrier. Advantageous carriers include absorbable
-(3-benzyloxy-7-bromonaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-o0
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predet¥¥RikSPriE 0@} 28 dI8A S8 BE G ARPTeDdmd means to secure the device to the
SKin. hydroxynaphthalen-2-y1)-1,1-dioxo-1,2,5-thiadiazolidin-3-one: 1H NMR

(DMSO0-c16) 8 10.39 (br s, 1H), 8.05 (d, J = 2 Hz, 1H), 7.97 (s, 1H), 7.68
(d, J =8.84 Hz, 1H), 7.49 (dd, = 8.59, 2.02 Hz, 1H), 7.26 (s, 1H), 4.49 (s,
Accor@mlyﬁeﬁeﬁwmmmwwmwm@dﬂﬁfm?ewpﬁl cogwpsréb@gmﬁfed&scr' ed

above Wﬁrﬁtﬁ%ﬂ’nﬁh@@wmﬁ@ﬁ@cﬁal@@ﬁypﬂj%& Br@fﬁ?tﬂﬂ%ﬂ@tﬂﬁﬂﬂr@s@t@nce,
411, 4 HN--

olucosg PISEIRDGR, 8052 g IRESISR TSNS, DY ReRenBion s dssemis ivenses. ghine
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th |ad|az |d|n 3-one (Example 3, ste 0 Zlg 0.46 mmog é/lng/lboromc
restenggﬁ mﬁa Q&@?'(EYES'"R{E Opgﬁﬁﬁ‘?ﬁﬁﬂf éﬂ@os "cell tumors an rcinomas such
as IlpﬁﬁdMakﬂsIMIphawmmmEMam WS gyt 0dS stamed)isrirdiviiie@ In
additidhthi Adss nrafibn 187 BYRahIdS B ﬁ@é?ga%g??such as

microwave at 110C for 0 min, at which time LC/MS reveals complete
prostaie, AU BFeRSH $8NFRN W SStRAPRIeRIBCICHIRdPES RN P RA MIRIIOUS HiseRsiRsy and
diseasey filUaitiog amdriadilbmtnts theneenirriggstenacuo, and purified by
reverse-phase Biotage MPLC to afford 5-(3-

Accor@ﬁ&l%tltﬂéy 7e¥5?¥ Im@%ﬂlﬁ%%dgs) &%m@&%ﬂcgl%émﬁgm@% LR
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in place of a boronic ester. For Example 5-24 and 5-25, triethylamine is
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ischerf@plaperfR@&H)iiry, 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 (such as prostate or
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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Huntington’s and spinocerebellar ataxia, infectious diseases, and diseases involving

inflammation and the immune system and diseases involving muscle degeneration.

The pharmaceutical compositions may contain a therapeutically effective amount of a
compound of the invention as defined above, either alone or in a combination with another
therapeutic agent, e.g., each at an effective therapeutic dose as reported in the art. Such
therapeutic agents include: ‘ ‘

a) anti-diabetic agents, such as insulin, insulin derivatives and mimetics; insulin

. secretagogues such as the sulfonylureas, e.g., Glipizide, glyburide and Amaryl; insulinotropic

sulfonylurea receptor ligands such as meglitinides, e.g., nateglinide and repaglinide; A
thiazolidone derivatives such as glitazones, e.g., pioglitazone and rosiglitazone; glucokinase
activators; GSK3 (glycogen synthase kinase-3) inhibitors such as SB-517955, SB-4195052,
SB-216763, NN-57-05441 and NN-57-05445; RXR ligands such as GW-0791 and AGN- |
194204; sodium-dependent glucose co-transporter inhibitors such as T-1095; glycogen
phosphorylase A inhibitors such as BAY R3401; biguanides such as metformin; alpha-
glucosidase inhibitors such as acarbose; GLP-1 (glucagon like peptide-1), GLP-1 analogs
such as Exendin-4 and GLP-1 mimetics; modulators of PPARs (peroxisome proliferator- -
activated receptors), e.g., non-glitazone type PPARy agonists such as N-(2-benzoylphenyl)-
L-tyrosine analogues, e.g. GI-262570, and JTT501; DPPIV (dipeptidyl peptidase IV)
inhibitors such as LAF237, MK-0431, saxagliptin and GSK23A; SCD-1 (stearoyl-CoA |
desaturase-1) inhibitors; DGAT1 and DGAT2 (diacylglycerol acyltransferase 1 and 2)
inhibitors; ACC2 (acetyl CoA carboxylase 2) inhibitors; and breakers of AGE (advanced
glycation end products);

| b) anti-dyslipidemic agents such as 3-hydroxy-3-methy|—gIutaryl coenzyme A (HMG-CoA)
reductase inhibitors, e.g., lovastatin, pitavastatin, simvastatin, pravastatin, cerivastatin,
mevastatin, velostatin, fluvastatin, dalvastatin, atorvastatin, rosuvastatin and rivastatin; HDL
increasing compounds such as cholesterol ester transfer protein (CETP) inhibitors, e.g.,
JTT705; Apo-A1 analogs and mimetics; squalene synthase inhibitors; FXR (farnesoid X
receptor) and LXR (liver X receptor) ligands; cholestyramine; fibrates; nicotinic acid; and
aspirin;
c) anti-obesity agents such as phentermine, leptin, bromocriptine, dexamphetamine,
amphetamine, fenfluramine, dexfenflufamine, sibutramine, orlistat, dexfenfluramine,
mazindol, phentermine, phendimetrazine, diethylpropion, fluoxetine, bupropion, topiramate,
diethylpropion, benzphetamine, phenylpropanolamine, ecopipam, ephedrine, and



ethyl]-naphthalen-2-y1}-1,1-dioxo-1,2,5- thiadiazolidin-3-one 449 A 5-3
5-{3-Hydroxy-7-[2-(3-methoxyphenyl)-ethyl]- (M-H = 1.28

W aHtAEIets-2-y1}-1, 1-dioxo-1,2,5- thiadiazolidin-3-one 449 A BI/US2006/046545
5-13-Hydroxy-7-(4-methylpentyl)- (M-H)- = 1.55
naphthalen-2-y1]-1,1-di0x0-1,2,5- th#ddiazolidin-3-one 361 A

pseudoephedrine; cholesterol absorption modulators such as ZETIA® and KT6-971; and
cannabinoid receptor antagonists such as rimonabant; and

d) anti-hypertensive agents, e.g., loop diuretics such as ethacrynic acid, furosemide and
torsemide; angioténsin converting enzyme (ACE) inhibitors such as benazepril, captopril,
enalapril, fosinopril, lisinopril, moexipril, perinodopril, quinapril, ramipril and trandolapril;
inhibitors of the Na-K-ATPase membrane pump such as digoxin; neutralendopeptidase
(NEP) inhibitors; ACE/NEP inhibitors suéh as omapatrilat, sampatrilat and fasidotril;
angiotensin |l antagonists such as candesartan, eprosarta}n, irbesartan, losartan, telmisartan
and valsartan, in particular valsartan; renin inhibitors such as ditekiren, zankiren, terlakiren,
aliskiren, RO 66-1132 and RO-66-1168; B-adrenergic receptor blockers such as acebutolol,
atenolol, betaxolol, bisoprolol, metoprolol, nadolol, propranolol, sotalol and timolol; inotropic
agents such as digoxin, dobutamine and milrinone; calcium channel blockers such as
amlodipine, bepridil, diltiazem, felodipine, nicardipine, nimodipine, nifedipine, nisoldipine and
verapamil; aldosterone receptor antagonists such as eplerenone; and aldosterone synthase

inhibitors such as anastrazole and fadrazole.

Other specific anti-diabetic compounds are described by Patel Mona in Expert Opin Investig
Drugs, 2003, 12(4), 623-633, in the figures 1 to‘7, which are herein incorporated by 4

reference. A compound of the present invention may be administered either simultaneously,
before or aftef the other active ingredient, either separately by the same or different route of

administration or together in the same pharmaceutical formulation.

The structure of the therapeutic agents identified by code numbers, generic or irade names
may be taken from the actual edition of the standard compendium “The Merck Index” or from
databases, e.g., Patents International (e.g. IMS World Publications). The corresponding

content thereof is hereby incorporated by reference.

Accordingly, the bresent invention provides pharmaceutical compositions comprising a
'therapeutically effective amount of a compound of the invention in combination with a
therapeutically effective amount of another therapeutic agent, preferably selected from anti-
diabetics, hypolipidemic agents, anti-obesity agents 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.



5-5 {3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5- on-Hy = 0.87
thiadiazolidin-2-yOnaphthalen-2-y1]-phenyl}- acetic acid 411 A 5-6
W&20M¢debky-7-phenylnaphthalen-2-yl)-1,1- (M-H 1.37 PCT/US2006/046545
dioxo-1,2,5-thiadiazolidin-3-one 353 A 5-7
316-1-1ydroxy-7-(1,1,4-trioxo-1,2,5- $f=H) = 0.85

The present invention further relates to use of pharmaceutical compositions or combinations
as described above for the preparation of a medicament for the treatment of conditions .
mediated by PTPase activity, in particular, PTP-1B and TC PTP activity. Such conditions
include insulin resistance, glucose intolerance, obesity, diabetes mellitus, hypertension and
ischemic diseases of the large and small blood vessels, conditions accompanying type 2
diabetes including dyslipidemia, e.g., hyperlipidemia and hypertriglyceridemia,
atherosclerosis, vascular restenosis, irritable bowel syndrome, pancreatitis, adipose cell
tumors and carcinomas such as liposarcoma, dyslipidemia, and other disorders where
« .insulin resistance is indicated. In addition, the compounds of the present invention may be
employed to treat cancer (such as prostate or breast cancer), osteoporosis, ,
neurodegenerative and infectious diseases, and diseases involving inflammation and the
immune system. Such conditions also include 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 hypertenéion,
dyslipidemia, atherosclerosis, ischemic diseases of the large and small blood vessels,
angina pectoris (whethér 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
Raynaud's disease, irritable bowel syndrome, pancreatitis, cancer (such as prostate or
breast cancer), osteoporosis, multiple sclerosis, stroke, spinal cord injury, neurddegenerative
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.

Thus, the present invention also relates to a compound of formula () for use as a
medicament, to the use of a compound of formula (1) for the preparation-of a pharmaceuticél
composition for treatment of conditions mediated by PTPase activity, in particular, PTP-1B
and TC PTP activity, and to a pharmaceutical composition for use in conditions mediated by
PTPase activity, 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.



thiadiazolidin-2-y1)-naphthalen-2-y1Fbenzoic acid 397 A 5-8
5-[3-Hydroxy-7-(3-trifluoromethoxyphenyl)-
W htkEets-2-y1]-1,1-dioxo-1,2,5- thiadiazolidin-3-one (M- H)"M@S@ﬂ@/046545

{3-16-Hydroxy-7-(1,1,4-trioxo-1,2,5- (M-H= 1.08
thiadiazolidin-2-y1)-naphthalen-2-yt]3$henyllacetonitrile 392 A 5-10
5-[3-Hydroxy-7-(3-hydroxymethylphenyl)- (M-H= 0.93
The present invention further provides a method for‘the treatment of conditions mediated by
PTPase activity, in particular, PTP-1B and TC PTP activity, which method comprises
administering a therapeutically effective amount of a compound of the present invention.

A unit dosage fof a mammal of about 30 to 70 kg may contain between about 1 mg and
1000 mg, advantageously between about 5 mg to 500 mg of the éctive ingredient. The
therapeutically effective dosage of a compound of formula | is dependent on the species of
warm-blooded animal (mammal), the body weight, age and individual condition, on the form
of administration, and on the compound involved. !

In accordance with the foregoing the present invention also provides a therapeutic
combination, e.g., a kit, kit of parts, e.g., for use in any method as defined herein, comprising
a compound of formula (1), or a pharmaceutically acceptable salt thereof, to be used
concomitantly or in sequence with at least one pharmaceutical composition comprising at
least another therapeutic agent, preferably selected from anti-diabetic agents, hypolipidemic
agents, anti-obesity agents or anti-hypertensive agehts. The kit may comprise instructions
for its administration.

Similarly, the present invention provides a kit of parts comprising: (i) a pharmaceutical
composition of the invention; and (ii) a pharmaceutical composition comprising a compound
selected from an anti-diabetic, a hypolipidemic agent, an anti-obesity agent, an anti-
hypertensive agent, or a pharmaceutically acceptable salt thereof, in the form of two
separate units of the components (i) to (ii).

Likewise, the present invention provides a method as defined above comprising co-
administration, e.g., concomitantly or in sequence, of a therapeutically effective amount of a
compound of formula (1), or a pharmaceutically acceptable salt thereof, and a second drug
substance, said second drug substance being an anti-diabetic, a hypolipidemic agent, an
anti-obesity agent or an anti-hypertensive agent, e.g., as indicated above.

Preferably, a compound of the invention is administered to a mammal in need thereof.

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
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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, priAmary 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 Raynaud's disease,
irritable bowel syndrome, pancreatitis, cancer (such as prostate or breast 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.

Preferably, the condition associated with PTPase activity, in particular, PTP-1B and TC PTP
activity, is selected from insulin resistance, glucose intolerance, obesity, diabetes mellitus,
hypértension and ischemic diseases of the large and small blood vessels, conditions
accompanying type 2 diabetes including dyslipidemia, e.g., hyperlipidemia and
hypertriglyceridemia, atherosclerosis, vascular restenosis, irritable bowel syndrome,
pancreatitis, adipose cell tumors and carcinomas such as liposarcoma, dyslipidemia, and
other disorders where insulin resistance is indicated. In addition, the compounds of the

- present invention may be employed to treat cancer (such as prostate or bréast cancer),
osteoporosis, neurodegenerative and infectious diseaseé, and diseases invol\)ing

inflammation and the immune system.

Finally, the present invention provides a method or use which comprises administering a
compound of formula (1) in combination with a therapeutically effective amount of an anti--

diabetic agent, a hypolipidemic agent, an anti-obesity agent or an anti-hypertensive agent.

Ultimately, the present invention provides a method or use which comprises administering a
compound of formula (l) in the form of a pharmaceutical composition as described herein.



halene-2-carbonitrile (M-F1 )- = 302 5-13
3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5- thiadiazolidin-2-yl)-na
WRAERSA0PSy 1)-benzonitrile (M-Fly = 378 5-14 5-[7-(3,3-DimelhyIBiBAY6A146545

hydroxynaphthalen-2-yl]-1,1-dioxo-1,2,5- thiadiazolidin-3-one (M-H)" =
361 1.36 A 5-15 5-[3-Hydroxy-7-(3tdfluoromethylpheny1)-
naphthalen-2-yl]-1,1-dioxo-1,2,5- thiadiazolidin-3-one (M-H = 421 5-16
3-16-Hydroxy-7-(1,1,4-trioxo-1,2,5- thiadiazadin-2-yl)-na

As usgshithmieghawy fhbapesiticatichethsilindter (leinhdy thet E8m “treatment” embraces all the

different forms or modes of treatment as known to those of the pertinent art and in particular
includes preventive, curative, delay of progression and palliative treatment.

The above-cited .prop'erties are demonstrable in vitro and in vivo tests, using advantageously
mammals, e.g., mice, rats, dogs, monkeys or isolated organs, tissues and preparations
thereof. Said compounds can be applied in vitro in'the form of solutions, e.g. preferably
aqueous solutions, and in vivo either enterally, parenterally, advantageously intravenously,

€.g. as a suspension or in aqueous solution. The dosage'in vitro may range between about

10'3 molar and 10-11 molar concentrations or between about 10'3 molar and 10-10 molar
concentrations. A therapeutically effective amount in vi\(o may range depending o'n the route
of administration, between about 0.1 and 500 mg/kg or between about 1 and 500 mg/kg,
preferably between about 5 and 100 mg/kg.

The activity of a compound according to the invention may be assessed by the following'
" methods or by following methods well described in the art (e.g. Peters G. et al. J. Biol.
. Chem, 2000, 275, 18201-09)..

For example, the PTP-1B inhibitory activity in vitro may be determined as follows:

Assessment of human PTP-1B (hPTP-1B) activity in the presence of various agents is
determined by measuring the amount df inorganic phosphate released from a
bhosphopeptide substrate using a 96-well microtiter plate format. The assay (100 plL) is
performed in an assay buffer comprised of 50 mM TRIS (pH 7.5), 50 mM NaCI; 3mMDTT
at ambient temperature. The assay is typically performed in the presence of 0.4% dimethyl
sulfoxide (DMSOQ). However, concentrations as high as 10% are used with certain poorly
soluble compounds. A typical reaction is initiated by the addition of 0.4 pmoles of hPTP-18
‘ (amino acids 1-411) to wells containing assayxbuffer, 3 nmoles of the synthetic
_phosphopeptide substrate (GNGDpYMPMSPKS), 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



5-17 5-[3-Hydroxy-7-(3-methanesulfonylpheny1)-
naphthalen-2-y1]-1,1-dioxo-1,2,5- thiadiazolidin-3-one (M-H)" =431 1.13
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-naphthalen-2-y1]-phenyl}-propionitrile (M-H= 406 5-19
5-[3-Hydroxy-7-(3-methoxymethylpt&hyl)- ‘
naphthalen-2-yl]-1,1-dioxo-1,2,5- thiadiazolidin-3-one (m-Hy = 397 5-20
5-(7-Furan-3-y1-3-hydroxynaphthalen-2-y1)- ‘

the netichatios drlgR e ibhadearasiiting3fone the-Fdivityf3he uninhibited hPTP-1Byy411;

minus, that of a tube with acid-inactivated hPTP-1Byy.414;.

The hPTP-1Bjy.414; is cloned by PCR from a human hippocampal cDNA library (Clonetech)
and inserted into a pET 19-b vector (Novagen) at the Nco1 restriction site. E. coli strain
BL21 (DE3) is transformed with this clone and stored as a stock culture in 20% glycerol at —
80° C. For enzyme production, a stock culture is inoculated into Lb/Amp and grown at 37°C.
Expression of PTP-1B is initiated by indubtion with 1mM IPTG after the culture had reached
an ODgg = 0.6. After 4h, the bacterial pellet is collected by centrifugation. Cells are

- resuspended in 70mL lysis buffer (50mM Tris, 100 mM NaCl, 5mM DTT, 0.1% Triton X-100,
pH7.6), incubated on ice for 30 min then sonicated (4 X 10sec bursts at full power). The-
lysate is centrifuged at 100,000 x g for 60 min and the supernatant is buffer exchanged and
purified on a cation exchange POROS 20SP column followed by an anion exchange Source -
30Q (Pharmacia) column, using linear NaCl gradient elutions. Enzyme is pooled, adjusted to
1mg/mL and frozen at -80°C.

Alternatively, the assessment of human PTP-1B activity in the presence of various agents
may be determined by measuring the hydrolysis products of known competing substrates.
For example, cleavage of substrate para-nitrophenylphosphate (PNPP) results in the release
of the yellow-colored para-nitrophenol (pNP) which can be monitored in real time using a
spectrophotometer. Likewise, the hydrolysis of the fluorogenic substrate 6,8-difluoro-4-
methylumbelliferyl phosphate ammonium salt (DiFMUP) results in the release of the
fluorescent DiIFMU which can be readily followed in a continuous mode with a fluorescence
reader (Anal. Biochem. 273, 41, 1999; Anal. Biochem. 338, 32, 2005):

pNPP Assay
Compounds were incubated with 1 nM recombinant human PTP-1B.2¢g) OF PTP-1Bj1_329; in

buffer (50 mM Hepes, pH 7.0, 50 mM KCI, 1 mM EDTA, 3 mM DTT, 0.05% NP-40 for 5 min
at room temperature. The reaction is initiated by the addition of pNPP (2 mM final
concentration) and run for 120 min at room temperature. Reactions are quenched with 5 N

NaOH. Absorbance at 405 nm is measured using any standard 384 well plate reader.

DiIFMUP Assay

Compounds are incubated with 1 nM recombinant human PTP-1Byy.05 oF PTP-1Bjy.322) 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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WORSTIB 4 droxy-7-(1,1,4-trioxo-1,2,5- (n-Hy = 0.93 PCT/US2006/046545
thiadiazolidin-2-y1)-naphthalen-2-ylkphenyl}- methanesulfonamide 446 A
5-22 5-[7-(2-Fluorophenyl)-3-hydroxd®haphthalen-

nm excitation and 460 nm emission wavelengths. Reaction rates over 15 min are used to
calculate inhibition.

PTP-1Bp1.205 is €xpressed in E. coli BL21(DE3) containing plasmids constucted using
pET19b vectors (Novégen). The bacteria is grown in minimal media using an "On Demand"
Fed-batch sfrategy. Typically, a 5.5 liter fermentation is initiated ih Fed-batch mode and
grown overhight unattended at 37°C. Optical densities varied between 20-24 ODgg and the
cultrures are induced at 30°C with IPTG to a final concentration of 0.5 mM. The bacterial
cells are harvested 8 hours later and yield 200-350 gm (wét weight). ‘The cells are frozen as
pellets and stored at -80°C until use. All steps are performed at 4°C unless noted. Cells
(~15 g) are thawed briefly at 37°C and resuspended in 50 mL of lysis buffer containing 50
mM Tris-HCI, 150 mM NaCl, 5 mM DTT, pH 8.0 containiﬁg one tablet of Complete (EDTA-
free) protease cocktail (Boehringer Mahnheim), 100 uM PMSF and 100 pg/mL DNase I. The
cells are lysed by sonication (4 x 10 second burst, full power) using a Virsonic 60 (Virtus).
The pellet is collected at 35,000 x g, resuspended in 25 mL of lysis buffer using a Polytron
and collected as before. The two supernatants are combined and centrifuged for 30 min at
100,000 x g. The soluble lysate could be stored at this stage at -80 °C or used for further
purification. Diafiltration using a 10 kD MWCO membrane is used to buffer exchange the
protein and reduce the NaCl concentration prior to cation exchange chromatography.
Diafiltration buffer contained 50 mM MES, 75 mM NaCl, 5 mM DTT, pH 6.5. Soluble
Asupernatant is then loaded onto a POROS 20 SP (1 x 10 cm) column equilibrated with cation
exchange buffer (50 mM MES and 75 mM NaCl, pH 6.5) at a rate of 20 mL/min. An |
analytical column (4.6 x 100 mm) is run in a similar fashion except the flow rate was reduced
to 10 mL/min. Protein is eluted from the column using a linear salt gradient (75-500 mM
NaCl in 25 CV). Fractions containing PTP-1Bj1.2e5 are identified and pooled according to
SDS-PAGE analyses. Final purification is performed using Sephacryl S-100 HR ‘
(Pharmacia). The column (2.6 x 35 cm) is equilibrated with 50 mM HEPES, 100 mM NaCl, 3
mM DTT, pH 7.5 and run at a flow rate of 2 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 uL of 0.15 mM PTP-

1By1.20g in the presence and absence of added compound (1-2 mM). The binding is



on-Hy =1.12 2-y1]-1,1-dioxo-1,2,5-thiadiazolidin-3-one 371 A 5-23
5-(3-Hydroxy-7-o-tolylnaphthalen-2-y1)-1,1- (M-H = 1.20

WAL P B-thiadiazolidin-3-one 367 A 5-24 PCT/US2006/046545
5-(3-Hydroxy-7-pentylnaphthalen-2-y1)-1',1- (M-1-1)- = 1.37
dioxo-1,2,5-thiadiazolidin-3-one - 44 -

- determined by the observation of "°N- or 'H-amide chemical shift changes in two dimensional
HSQC spectra upon the addition of 2 compound to ®N-label protein. Because of the *°N
spectral editing, no signal from the ligand is observed, only protein signals. Thus, binding
can be detected at high compound concentrations. Compounds which caused a pattern of
chemical shift changes similar to the changes seen with known active site'binders are
considered positive.

All proteins are expressed in E. coli BL21 (DE3) containing plasmids constructed using
pET19b vectors (Novagen). -Uniformly °N-labeled PTP-1B;.s is produced by growth of
“bacteria on minimal media containing **N-labeled ammonium chloride. All purification steps
are performed at 4°C. Cells (~15 g) are thawed briefly at 37°C and resuspended in 50 mL
of lysis buffer containing 50 mM Tris-HCI, 150 mM NaCl, 5 mM DTT, pH 8.0 containing one

- tablet of Complete (EDTA-free) protease cocktail (Boehringer Mannheim), 100 uM PMSF
and 100 pg/mL DNase I. The cells are lysed by sonication. The pellet is collected at 35,000
x g, resuspended in 25 mL of lysis buffer using a Polytron and collected as before. The two
supernatants are combined and centrifuged for 30 min at 100,000 x g. Diafiltration using a
10 kD MWCO membrane is used to buffer exchange the protein and reduce the NaCl
concentration prior to cation exchange chromatography. Diafiltration buffer contained 50
mM MES, 75 mM NaCl, 5 mM DTT, pH 6.5. Soluble supernatant is then loaded onto a
POROS 20 SP (1 x 10 cm) column equilibrated with cation exchange buffer (50 mM MES
and 75 mM NaCl, pH 6.5) at a rate of 20 mL/min. Protein is eluted from the column using a
linear salt gradient (75-500 mM NaCl in 25 CV). Fractions containing PTP-1B's are identified
and pooled according to SDS-PAGE analyses. PTP-1B1.50s is further purified by anion
exchange chromatography using a POROS 20 HQ column (1 x 10 cm). The pool from
cation exchange chromatography is concentrated and buffer exchanged in 50 mM Tris-HCI,
pH 7.5 containing 75 mM NaCl and 5 mM DTT. Protein is Ioadéd onto column at 20 mL/min
and eluted using a linear NaCl gradient (75-500 mM in 25 CV). Final purification is
performed using Sephacryl S-100 HR (Pharmacia)(50 mM HEPES, 100 mM NaCl, 3 mM
DTT, pH 7.5 ). The NMR samples are composed of uniformly °N-labeled PTP-1B;.4s (0.15
mM) and inhibitor (1-2 mM) in a 10%D,0/90%H,0 Bis-Tris-d4¢ buffer (50 mM, pH = 6.5)
solution containing NaCl (50 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 DMX800 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



347 A 5-25 5-(3-Hydroxy-7-propylnaphthalen-2-yl)-1,1- (M-H=1.19
dioxo-1,2,5-thiadiazolidin-3-one 319 A 5-26

W& 2987{08/4iSxy-7-(tetrahydrofuran-3-y1)- (M-H = 0.87 PCT/US2006/046545
naphthalen-2-yl]-1,1-dioxo-1,2,5- thiadiazolidin-3-one 347 A 5-27
5-[3-Hydroxy-7-((E)-propenyl)-naphtfaten-2-

accomplished by using the States-TPPI method. The data are processed using Bruker
software and analyzed using NMRCompass software (MSI) on Silicon Graphics computers.

The glucose and insulin lowering activity in vivo may be evaluated as follows:

~ Adult male C57BL ob/ob mice (Jackson Lab, Bar Harbor, ME) at the age of 11 weeks are
housed six per cage in a reversed light cycle room (light on from 6:00 p.m. to 6:00 a.m.) and
given access to Purina rodent chow and water ad libitum. On day 1 tail blood samples are
taken at 8:00 am and plasma glucose levels are determined. The animals.are randomly
assigned to,the control and compound groups. The meanls of plasma glucose values of the
groups are matched. Animals are then orally dosed with vehicle (0.5% carboxymethyl-
cellulose with 0.2% Tween-80) or compounds (at 30 mg/kg) in vehicle. The mice are dosed
daily fdr a total of 3 days. On day 4 basal blood samples are taken. The plasma samples
are analyzed for glucose concentrations using a YSI2700 Dual Channel Biochemistry
Analyzer (Yellow Springs Instrument Co., Yellow Springs, OH) and insulin concentrations
using an ELISA assay.

The following Examples are intended to illustrate the invention and are not to be construed
as being limitations thereon. Temperatures are given in degrees Centrigrade (°C). If not
mentioned otherwise, all evaporations are performed under reduced pressure, preferably
between about 15 and 100 mmHg (= 20-133 mbar). The structure of final products,
'intermediates and starting materials is confirmed by standard analytical methods, e.g.
microanalysis, melting point (mp) and spectroscopic characteristics (e.g. MS, IR, NMR). In
general, abbreviations used are those conventional in the art.

Method A: 4.6 mm x 5 cm C-8 reverse phase column, 3 um particle size running a gradient
of 10-90% MeCN/water (5mM ammonium bicarbonate) over a period of 2 min at a flow rate
of 4 mL/min at 50 °C (3 uL injection). DAD-UV detection, 220-600 nm.

Method B: 4.6 mm x 5 cm C18 reverse phase, 3.5 um particle size running a gradient of 5-
95% MeCN/water (5mM 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 salt



(M-H=1.32 ylI]-1,1-dioxo-[1,2,5]thiadiazolidin-3-one 317 A 5-28
5-(3-Hydroxy-7-vinyl-naphthalen-2-yl)-1,1- (m-H) = 1.23
WA 9! Bthiadiazolidin-3-one 303 A Example 6 PCT/US2006/046545
{3[6-Hydroxy-7-(1,1,4-trioxo-1,2,6-thiadiazolidin-2-y1)-naphthalen-2-y1]-ph
enylyacetic acid ethyl ester WO 20@#/667615PCT/US2006/046545 - 55 -

A. ,
(3(6-Benzyloxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-yli-p
henyl)- acetic acid ﬁ _
N K*
=S
O/,

0O

O
HO OH

A. 3-Bromonaphthalene-2,7-diol

To a suspension of 1,3-dibromonaphthalene-2,7-diol (48.76 g, 153.34 mmol) (Helv. Chim.
Acta, 78, pp. 1037-1066, 1995) in AcOH/HCl is added tin (17.48 g, 147.21 mmol) in portions.
. The mixture is stirred vigorously at room temperature for 1 h. The reaction forms a paste
and is stirred for an additional 4 h, at which point it becomes mobile again. Stirring is
continued overnight. The mixture is poured into water (1 L) and extracted with EtOAc. The
organic layer is dried over MgSOy, filtered and concentrated to afford a sticky beige solid.
The solid is triturated with DCM and filtered to afford 3-bromonaphthalene-2,7-diol as a fluffy
beige solid. ‘

B. 3,6-Bis-benzyloxy-2-bromonaphthalene 4
3-Bromonaphthalene-2,7-diol (1.40 g, 5.88 mmol) is dissolved in 20 mL of DMF. Potassium
carbonate (2.44 g, 17.6 mmol) is added and the mixture is heated to 60°C. Benzyl bromide
(2.10 mL, 17.64 mmol) is added and heating is continued for 5 h, after which time the
reaction is poured into water and extracted with MTBE. The combined organics are dried

~ and evaporated to afford 3,6-bis-benzyloxy-2-bromonaphthalene as a brown solid, which is
of sufficient purity to take on to the next step.

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), Pdy(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 1N HCI (15 mL) is added and stirred for 30 min.



The title compound is prepared analogously to Example 4, step A, using
[344,4,5,5- tetramethy141,3,21dioxaborolan-2-y1)-phenylFacetic acid. B.
WQRAMEBEAYYIoxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-nap R IERP6545

phenyl}- acetic acid ethyl ester To a solution of

{3-[6-benzyloxy-7-(1,1,4-trioxo-1,2;%thiadiazolidin-2-y1)-naphthalen-2-y1]-

phenyl}-acetic acid (600 mg, 1.2 mmol) in EtOH (50 mL) i added TFA (25

mL) and the mixture is heated at 40C for 2 h. EtOH and TEA are removed
The crvike vaaction ariodur&aisséxaisiﬁedskqm}ﬂfileﬂdmt}'l HRIN2QHyivel thertitied with EtOAc.

are dried and evaporated to afford an orange oil. The 0I| is

The co ﬁ%lmﬁ ers
3[6-Hydroxy 7 f 4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-yll-ph

purifie HQI?"QEeﬁBJHEﬂjV@Ehﬁ berrenre/BiRAGRSIDRA %bh@ﬁﬁ?@é’ﬁ%@&héﬂpm 3,6-
bis-berigyloxgnpkivaisteR-Rafihéll = 439. Example 7 -
3-{346-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yll-p

E. (Q%“ﬁk@@é%%?i%ﬁ\%‘éﬂ%@(&Eﬁt?ﬁlamﬁﬂgﬁm%ia%{ﬁﬁrm@

analogousl Exampl

3,6- B'%?GMWWKH?EMM%UM %Séﬁ%a.&Sﬁc}.mmgli)sﬁmwarémwﬁ%@u
Ethyl bmmeea@té athwmnem WYW&@BQMJ&M%WQSG 461fFAmol)
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evapordtel 99 AYEW bl ihiéR Rblrisieleeer S1iBBNI(R)\vith 81 MbxandSIMTBE, to -
afford gﬁg’gﬁ This i | stirred at room temperature for 2 h. The resulting solution is

&Fé}ﬁl{fﬁ%a m%geylﬂmlg%ﬁ.ﬂﬁgﬁgamd ethyl ester as a yellow solid.
5-(3-benzyloxy-7-bromo-naphthalen2-y1)-1,1-dioxo-1,2,5-thiadiazolidin-3-
F. (Msxhﬁﬁgwl@(mgphﬂ)a(@mg-glB\Gﬁ-m“tg)gycarbonylsulfamoyl)-acetic acid
ethyl a2iietrakistriphenylphosphine palladium.(0.60 g, 0.17 mmol) and Na2CO3
(2.0M, 1.40 mL, 5.60 mmol). The resulting reaction mixture is diluted with
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triethylarring €800 mL 2 58 mmol) are added. The mixture is allowed to warm to ambient
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dried mﬁmq@&ém@@@an off whlte foam. The foam is purified via chromatography
on silical GkhRE ith /s (Grdaftbiiore:-1 & 2-thirsisrlitib Ay 1) BaBhiiglemig-y 1]-pe

ntanoic acid eth Iester is prepared analo ousl to Example 4 step B: 1H

benzy IR FeRTIRRIE 3B G- 1 ot oy 5 U aTaeV RACEHs a9 Pyl PRig7 24
(dd, J = 8.46, 1.64 Hz, 1H), 7.18 (s, 1H), 4.46 (s, 2H), 4.09 (q, J = 7.07 Hz,

G. (Qﬁ)ﬁzsmozwlmmhmmwﬁulfamgvlﬁzgﬂmncidaatwhgmy, 1.22

To a sélutlon 6138 blisshinFRIapipntimes2lyBINnUedRerOhy RN Gy A %Reetic acid
ethyl ester (0.156'9, 0.251 mmol) in CH.Cl, (7 mL), is added TFA (2 mL). The mixture is
stirred at room temperature for 30 min. The mi’xture is concentrated to remove CHQCIZ 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).



Example 9 The following examples are prepared using appropriate
starting materials and general procedures described in Example 8, steps
W2 7P67 EXamples 9-8 and 9-10, an additional hydrolysis steBG3/YSY 846545

described in Example 11. WO 2007/067615PCT/US2006/046545 - 57 -
Example Chemical Name MS (m/z) 4&etention time (min) - Method 9-1
4-[6-Hyd roxy-7-(1,1,4-trioxo-1,2,5-thiad iazolidi n-2- (M-Hy = 2.42
yl)-naphthalen-2-y1]-2,2-dimethyl-butyric acid 391 B 9-2

The reaction mixture is stirred at room temperature overnight. The reaction is judged

complete by LC/MS. The mixture is concentrated and dried under high vacuum to afford 5-
(3,6-bis-benzyloxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one potassium salt. The
crude material is carried over to the next step.

L 5-(3,6-Dihydroxynaphthalen-2-yl)-1,1-dioxo-1 ,2,5-thiadiazolidin-3-one potassium
salt

To a solution of 5-(3,6-bis-benzyloxynaphthalen-2-yl)-1,1-dioxo-1 ,2,5-thiadiazolidih-3-one
_potassium salt (0.129 g, 0.252 mmol) in H,O (5 mL), flushed with N, is added 10% Pd/C
(0.10 g). The mixture is flushed with N, again and then placed under an atmosphere of H,.
The mixture is stirred vigorously for 1.5 h before being judged complete by LC/MS. The 4
reaction mixture is filkered over Celite. The filtrate is washed with EtOH and the aqueous
layer is lyophilized overnight. The residual solid is redissolved in H,O and refiltered over
Celite. The green filtrate is lyophilized again overnight. The residue is purified via prep
HPLC. The desired fractions are concentrated and dissolved in a minimum amount of EtOH.
To this solution is added a 0.5M solution of KHCO; foliowed by the addition of H,O. The
reaction mixture is stirred for 2 min and lyophilized overnight to afford 5-(3,6- |
dihydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one potassium salt: HNMR
(DMSO-ds) 3 9.93 (s, 1H), 9.63 (s, 1H), 7.79 (s, 1H), 7.61 (d, J = 8 Hz, 1H), 7.01 (s, 1H),
6.86 (m, 2H), 4.43 (s, 2H). ’

Example 2
5-(3,7-Dihydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one potassium salt

P30
NK

O
A. 3,7-Bis-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



5-13-Hydroxy-7-((S)-4-hydroxypentyl)-naphthalen- (M-Hy = 1.05
2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one 363 A 9-3 4[6-Hyd

WO TALA0HS 4-trioxo-1,2,5-thiad iazolldi n-2- (M-H) = 0.97 PCT/US2006/046545
y1)-naphthalen-2-y1]-2-methylbutyronitri le 358 A 9-4
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thffdiazolidin-2- (M-Hy = 1.18

organic phase is dried over sodium sulfate and the solvent is removed under reduced
pressure. The residual solid is dissolved in a minimum of DCM and filtered through a pad of
silica gel' using DCM to elute the product. The solvent is removed under reduced pressure to
afford 3,7-bis-benzyloxynaphthalene-2-carboxylic acid benzyl ester as a tan solid: mp = 99-
102°C.

B. 3,7-Bis-benzyloxynaphthalene-2-carboxylic acid

To a suspension of 3,7-bis-benzyloxynaphthalene-2-carboxylic acid benzyl ester (4.0 g, 8.4
mmol) in EtOH (75 mL), is added 10 mL of 1.0N NaOH (1'2 eq.) and the mixture is stirred at
70°C for 18 h. The solvent is removed under reduced pressure and the residual solid is
dissolved in 250 mL of water. The solution is washed with EtOH and the aqueous phase is
acidified with 2N HCI. The resulting precipitate is filtered, washed with water and dried to
afford 3,7-bis-benzyloxynaphthalene-2-carboxylic acid as a pale-yellow solid: mp = 163-
165°C; (M-H) = 383.

C. (3,7-Bis-benzyloxynaphthaIene-2-yl)-carbami‘c acid tert-butyl ester
To a suspension of 3,7-bis-benzyloxynaphthalene-2-carboxylic acid (0.768 g, 2 mmol) in
anhydrous t-BuOH (8 mL) and anhydrous toluene (8 mL) is added triethylamine (0.303 g, 3
mmol). To the resulting solution is added DPPA (0.715 g, 2.6 mmol) and the mixture is
stirred at room temperature for 5 min, then stirred at 100°C for 18 h. The mixture is allowed
“to cool to room temperature and then poured into water. The mixture is extracted into EtOAc
and the organic phase is washed with saturated NaCl. The solvent is removed-under
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-benzyl6xynaphthalen-2-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
salit 4
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-l, to afford a
brownish solid: mp = 220-230°C; (M-H)" = 293.



yl)-naphthalen-2-y1]-2-methylpentanoic acid ethyl ester 419 A 9-5
5-13-Hydroxy-7-(3-methylbutyl1)-naphthalen-2-yli- (M-Hy = 1.32 1,1-d
WeR09763hiadiazol idi n-3-one 347 A 9-6 4-[6-Hyd PCT/US2006/046545
roxy-7-(1,1,4-trioxo-[1,2,5]thiadiazol id in-2- (M-H)" = 0.92
y1)-naphthalen-2-y11-butyric acid meéhyl ester 377 A 9-7

Example 3
5-(7-Bromo-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
HO O
esey
N—S==0
H |l
O

A. (3-Benzyloxy-7-bromonaphthalen-2-yl)-carbamic acid tert-butyl ester
' " (3-Benzyloxy-7-bromonaphthalen-2-yl)-carbamic acid tert-butyl ester is prepared analogously
to Example 2, steps A-C.

B. [(3-Benzyloxy-7-bromonaphthalen-2-yl)-tert-butoxycarbony-amino]-acetic acid
methyl ester

To a solution of (3-benzyloxy-7-bromonaphthalen-2-yl)-carbamic acid tert-butyl ester (38.65
g, 90.2 mmol) in DMF (300 mL) at 0°C is added NaH (3.79 g, 99.3 mmol). To the solution is
added methyl bromoacetate (10.3 mL, 108.2 mmol). The mixture is stirred for 10 min and
then quenched with 1N HCI. The solution is extracted with EtOAc and washed with 1N HCI
(3x) and sat. NaCl. The orgahic layer is dried over Na,SQ,, filtered and concentrated. The
residue is recrystallized from EtOAc to afford [(3-benzyloxy-7-bromonaphthalen-2-yl)-tert-
butoxycarbony-amino]-acetic acid methyl ester.

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-



5-{3-Hydroxy-7-[3-(2,212-trifluoro-ethoxy)-propyll- (M-H = 1.25
naphthalen-2-yl)-1,1-dioxo-[1,2,5]thiadiazolidin-3- one 417 A 9-8

WQ 2B H4pdedXy-7-(1, 1,4-trioxo-[1,2,5Ithiad iazol id in-2- (n-Hy *@WE52006/046545
y1)-naphthalen-2-y1]-butyric acid 363 A 9-9
5[3-Hydroxy-7-(3-phenyl-propyl)-na@hthalen-2-y1]- on-Hy = 1.40

hydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one: "H NMR (DMSO-dg) & 10.39
(br's, 1H), 8.05 (d, J =2 Hz, 1H), 7.97 (s, 1H), 7.68 (d, J = 8.84 Hz, 1H), 7.49 (dd, J = 8.59,
2.02 Hz, 1H), 7.26 (s, 1H), 4.49 (s, 2H). Retention time = 0.92 min (Method A), (M-H)™ = 357.

Example 4
5-(7-Ethyl-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

A '5-(3-Benzyloxy-7-vinylnéphthalen-z-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

To a microwave vial containing 5-(3-benzyloxy-7-bromonaphthalen-2-yl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one (Example 3, step D) (0.21 g, 0.46 mmol), vinylboronic acid dibutyl ester
(0.20 mL, 0.92 mmol), and PS-tetrakistriphenylphosphine palladium (0.36 mg, 0.046 mmol)
in DME (4 mL) is added Na,CO; (2.0M, 0.92 mL, 1.83 mmol). This is stirred in the
microwave at 110°C for 10 min, at which time LC/MS reveals complete conversion to the
desired product. The resin-bound palladium is removed by filtration and the filtrate is
-concentrated in vacuo, and purified by reverse-phase Biotage MPLC to afford 5-(3-
benzyloxy-7-vinylnaphthalen-2-yi)-1,1-dioxo-1,2,5-thiadiazolidin-3-one as a light brown oil.

B. 5-(7-Ethyl-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1 ,2,5-thiadiazolidi.n-3-one
5-(7-Ethyl-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one is prepared
analogously to Example 1, step |, with the exception that Pd(OH), is used in place of Pd/C:
'H NMR (MeOD) & 7.78 (s, 1H), 7.48 (d, J = 8.59 Hz, 1H), 7.44 (s, 1H), 7.21 (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, |

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)..



1,1-dioxo-[1,2,5]thiadiazolidin-3-one 395 A 9-10
3-{3[6-Hydroxy-7-(1,1,4-trioxo-thiadiazadin-2-y1)- (M-Hy = 0.52

W aHtAEIets-2y 1]-phenyl}-propionic acid 349 A Example 10 PCT/US2006/046545
5(6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1]-2,2
- dimethylpentanenitrile - 58 - HO 5320 A. 2,2-Dimethylpent-4-enenitrile
To a -78 C solution of isobutylacetonitril (5 g, 72.4 mmol) in THF (25 mL)
is added LHMDS (1M, 94.1 mL, 94.1 mmol) slowly. After it is stirred for 1

Exampl#y! bromide (7.3€hemigaiNamol) is added sloviis friagz)n |xtuRetention
stirreq for 18 h. Et20 is added to extract and i_t is washed with 1I¥inl-1lgi rr-ll;n
Et20 layer is concentrated gently to give the title compound. B.
5(6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2{y1)-naphthdle~Methqxi2
5-fiMe B NRYRIAFE LB emethoxyphenyl)»-ethyll- | (M-H) = | 1.28

naphthalen-2-yl}-1,1-dioxo-1,2,5- 411 A
thiadiazolidin-3-one '

5-2 5-{3-Hydroxy-7-[2-(4-trifluoromethylphenyl)- | (M-H) = 1.44
ethyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5- 449 A
thiadiazolidin-3-one A

5-3 5-{3-Hydroxy-7-[2-(3-methoxyphenyl)-ethyl]- | (M-H) = 1.28
naphthalen-2-yl}-1,1-dioxo-1,2,5- | 449 A
thiadiazolidin-3-one

5-4 5-[3-Hydroxy-7-(4-methylpentyl)- (M-H). = 1.55
naphthalen-2-yl]—1 ,1-dioxo-1,2,5- 361 A
thiadiazolidin-3-one

5-5 {3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5- V (M-H) = 0.87
thiadiazolidin—2-y|)naphthalen-2-yl]—ph‘enyl}- 411 A
acetic acid

5-6 5-(3-Hydroxy-7-phenylnaphthalen-2-yl)-1,1- | (M-H) = 1.37
dioxo-1,2,5-thiadiazolidin-3-one 353 A

5-7 3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5- (M-H) = 0.85
thiadiazolidin-2-yl)-naphthalen-2-yl}-benzoic | 397 A
acid

5-8 5-[3—Hydroxy-7-(3-trif|ubromethoxyphenyl)— (M-H) =
naphthalen-2-yl]-1,1-dioxo-1,2,5- 437
thiadiazolidin-3-one

5.9 {3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5- (M-H) = 1.08
thiadiazolidin-2-yl)-naphthalen-2-yl]- 392 A
phenyl}acetonitrile .

5-10 5-[3-Hydroxy-7-(3-hydroxymethylphenyl)- (M-H) = 0.93
naphthalen-2-yi]-1,1-dioxo-1,2,5- 383 A
thiadiazolidin-3-one




The title compound is prepared analogously to Example 8, steps A-B,

from 2,2- dimethylpent-4-enenitrile: Retension tlme 1.21 min (Method
WQIOMEI625386. Example 11

5[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-yli-pen

tanoic

acidOOHHOOH -563-

PCT/US2006/046545

5(6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-yli-pen

tanoic acid To a solution of
Exabffienycfroxy-7-(1, 1@Hanﬁ0a[|1m;5}ihladlazolld|n-> WS- (ait)thiale R&tention
tanoic| acid ethyl ester (Example 8, 0.025 g, 0.053 mmol) in MeQ %H?é_)ﬁﬁ)
mL) ig added KOH (0.009 g, 0.159'mmol). This is|stirred at 54C for .
LC/M$ reveals the desired product, so the reactign solution is actdifesbod
5T N TGH PR U Ty WSt feg! ggith
brine, drlgjk[ova? Mg \Mﬁltered and concentrated in vacuo {o afford
5[6-hy, dﬂbﬂﬁiz-?![dinzlztmi@&hﬁ‘B’?ﬂi‘gbﬂ'ﬂa&*ﬂﬁ'&ﬂf'}?- U #9Paphthaleh-2-ylypent
anoic ap‘lde@ aeml7/067615PCT/U82006/046545 59 as a white solid:
= n.-l1_on|_| Z oAl 1L\ 7 21
I\III -.LII, \u J = OU.U 1 II I\J"I'\O,J.III,I.UJ.
SJ?% B\él‘ %Z Qz”"ﬁ?{ °%“§i %sng) 4.61 (s, 2W§ '75 (t,[9= 7.33 Hz,
2H), 2. adeZﬂnd(DVZ-hd) paphtl.61 (m, 4H). Retentifi2time —C 87 min -
(Meth Jﬂaﬁ‘anéw{bug‘ﬁﬁzﬁuéixampl\e 12 i .
513-Hvdroxyv-7-(5-hvdroxyvpentvy1)-n len-2-v11-1 1-diox _1’2’54_.iadi
5Dl EHEIHO b NIDTR 2 (M-H)™=
546-Bethiydiagolid{i-d-ytriaxo)-1,2,5-thiadiazolidin 2£§1)-naphthalen-2-ylip
entanp
-2-yJl-b itril
5-16- en?%oxr\]/ 7y 16?12'[?%)?? 1,2 5-thiadiazolid|n-2-y1)-naphthalen-2-y1]
5-pentariold-s3ig-RiprtbdkstyAraiogously to Exampl®h) fartihg-th
546-benrgexynadAtdafeirixm)112doxo-1,2,5- 361 A
ghliflelci Ejl(cjilﬁzol}/dl?w %aghthalen -2- nypentan0|c acld ethyl estef (Example
55158- Beﬁ-i%bWMW@lﬁUﬂprbWMhIen-g.-@ﬁkﬂﬁ1-'-dio K0-1,2,5-
thiadiazpligifpns. i fﬁﬁelem ofs. 421
5[6-benzyloxy-7-(1,1,4-trioxo)-1,2,5-thiadiazolidin-211)-naphthalen-2-y1]-
pentanHFtaﬂlﬁaod '@131?;]1?) 030 mmol) in THE (1 mL) is added|borane-THF
5etBnples-[B-AlirO&e (M, Lt68dmMmsh. There is (iwkEdiate Qubbling of
the rea ter 20 min, LC/MS revegls.complete reduction.
The sal%tl%;'\ IS A)‘ﬁuted ith EtOAc and 1N HCI. i‘&%
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-yl}-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




The aqueous layer is removed and the organic layer is washed with brine,
dried over MgSO4, filtered, and concentrated in vacuo to afford
WEHBRT91Foxy-7-(5-hydroxypentyl)-naphthalen2-y1]-1, 1-dioX8-T/PS30fle/A¢p545
iazolidin-3-one as a white solid. C.
5[3-Hydroxy-7-(5-hydroxy-penty1)-naphthalen-2-y1]-1,1-dioxo-1,2,5-thiadi
azolidin- 3-one ' ‘
5-13-Hydroxy-7-(5-hydroxy-pentyl)-naphthalen-2-y11-1,1-dioxo-1,2,5-thiad
Exaraptéidin-3-one is pr&imnaicanbageusly to Examplews sie)B] 1HRstdhtion
(MeOD) 6 8.48 (s, 1H), 7.92 (d, J =4 WO . .
2007/067615PCT/US2006/046545 - 60 - Hz, 1H)| 7.55 (dd, J |= 4'E (Tf)
7.50 (pr s, 1H), 7.23 (m, 1H) 7.17 (m 1H) 4.46 (s, 2H), 2.69 |(m; Bi¢thod
5277 ;f(s;zﬁ Hpd S FURRBREH ST8E = 082 ittty
2- HydrH%?S’ea%?dts"Hﬁb&zp@hﬁ’i‘%tﬁdﬂd@meﬂﬂhh aﬁﬁﬁzolidin- pA1)-naphth
alen 2- yiethdnetbmwrwdéd methyl benzamlde
viamina

LJ“r“ P\: IIICL ClIIIIuU of UITTTCT
5 % \F%\ ?rlnp';] |sr°§(éfaeoh 5:' étealmlem‘o%benzof g%lorlde
(5.584 22Y']81 rﬂrﬁl@l’,‘%ﬁc?aﬁﬁmdmehﬂt&&ﬂf@nd stjré&d for 18 h.AThe

5m9<tur%@@ﬂyae&spta%wﬁaﬁﬂ%wwmtqr M (R Pty gt brine.
The splyent |? removed and concentrated to givel|the title compound and it

is useddIPXRe et RrRozR 9B B roxy-N, N-dihatHylbenzahfide The
5te corbyidaiisxy-Zpaselyihaskitlaariizeyhate proggdire-degeriBed in
‘Exam phﬁo§os¥e£§gq|§d.§z§|‘?d?ﬁ>§° -6-hydroxy-N I\gg,ynethylbeﬂzamide

The title compound 1S prepared anaefououslv to Example 1, st¢p B. D.

525_DingdroRyAepNtAneRYparkibelene-abid firethyMsEFTo & EdRition of
3,7-di mw@cy[@ghmmmtmg/hc aC|d (4 09339.6 mmﬂl)An MeOH

(80 ml ) ic d-thignvl chloride (10-m mol)

51\%548 ﬁ’ F?ﬁ@?ﬁ%%?.@’%ﬂﬁ‘éﬁ?&?f@ﬁ@r&ﬂ fled to g|\§MfH@ fitle (é)rrﬁ?ound
naphthalen-2-yl]-1,1-dioxo-1,2,5- 347
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-2-yl)-1,1- (M-H) = 1.23
dioxo-[1 ,2,5]thiadiazo|idin;3-one 303 A

4

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

O CO,Et

acid ethyl ester

HO I
N\ ’/
§ 7o
N
H

0]



E. 7-tert-Butoxycarbonylmethoxy-3-hydroxynaphthalene-2-carboxylic acid
methyl ester A mixture of 3,7-dihydroxynaphthalene-2-carboxylic acid
Woreth{legstdr (3.32 g, 15.5 mmol), bromoacetic acid tert-butyl BSHEP$2006046545

mL, 15.5 mmol) and potassium carbonate (4.28 g, 31.0 mmol) in DMF (20
mL) is stirred at 60C for 18 h. The r&@&ction mixture is.poured to WO
2007/067615PCT/US2006/046545 - 61 - EtOAc, wash with water and
brine. It is then dried with Mg804 and concentrated to give the title

A. {&dfBemgloky-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-phenyl}-

acetic %ﬁinzyIoxy-7-tert-butoxycarbonyImethoxynaphthalene-Z-carboxyIici acid
methyl ester The title compound is prepared analogously to Example 1,

The titlgiepnmomn I BHRPFIEAANAIDSRY iRERGIPIashttiarAe UsibadSold Adatid

tetram&QRIM 8 HtRfioxaborolan-2-yl)-phenyl]-acetic acid. _ .
7-tert-butoxycarbonylmethoxy-3-hydroxynaphthalene-2-carboxylic acid

K e T
acetic acigh eftyd #sters h, it is dissolved in EtOAc, dried with MgSO4,

To a sSI0HSK Y e868- e7LiHe CRmBRYNG Fhiadiazolidin-2-yl)-naphthalen-2-yl]-
o a SRR B BB 1 AR e, hmabr:z_.';.é%'rag%.@ga@ thalen.2-y]

I
phenylisastio Agie (8 MdolirdNR PR A LA SyouSIgdeaEx rﬁpﬁéﬁff}&%ﬁéhe
mixturd.iSHaatay g0 7 X8 20e nEylixyaRddiifd tind carbarad yiahemouy) -atlidkg] residue
is purif%%pé'g%@fg: 1 QR&H%%BH&EWI ester A mixture of

zyloxy-7 ydroxyethoxy)-naphthalene-2-carboxylic acid methyl
ester (239 mqg, 0.68 mmol), tri henylphosphir]sfg% mg, 1.70 mmol) and

C.  {BlRblygreys ﬁ?rﬂ:ﬁd’ﬂﬁ&&ﬂ)%ﬂl@f{%ﬂfﬁ'} 2y aaRhRes 3y liphenyl}-
acetic AbirhetHydeaptaxy-6-hydroxy-N,Ndimethylbenzamide (460 mg, 1.70 mmol)

in THFE (8 mL) is ad drop wi nd-the mixtyre, is_ stir tR r 18 h.
The i coipg T S I A R R SR BER D ke

- compound. J.

Exﬁ!@-@enzyloxy-?lz-(&benzyloxy-2-dimethylcarbamoylphenoxy)-ethoxy]-l,
3-{3-[62HYibsigrraph thalaokoyd,2; satagicanidiied-Pyibpatdaldie 2ig-phenyl}-

Pr°“°§?€%§;§ﬁ?’£§§ged analogously to Examp!e 2, steps B-C. K.

é'nzyloxy-7,
8-dihydronaphthalen-2-yloxy)-ethoxy6<benzyloxyN,N-dimethylbenzamide
The title compound is prepared an sly to step G. L.

2-Hydroxy-6-(2L6-hydroxy- h-troxo-1,2,5-tigetiazolidin-2-y1)-naphth -

alen-2- yloxyl-ethoxy)-N,N-dimethylbenzamide - 62 -

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-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic acid
ethyl ester i



The title compound is prepared analogously to 1, steps E-1, except using
formic acid to replace TFA/DCM in step G: NMR (6, DMSO-d6): 7.90 (s,

WQ pYTA&PYY, 1H, J = 10.1 Hz), 7.14 (m, 5H), 7.00 (dd, 1H, J PEBUS20R{§46545
6.53 (2H, dd, J = 28.7, 8.3 Hz), 4.30 (m, 4H), 4.20(s, 2H), 2.86(s, 3H),
2.73(s, 3H). (M-H)-= 500. Example- 58 - .
2-Hydroxy-6-{446-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphth
alen-2-y1]- butoxy}-N,N-dimethylbenzamide  A. :
2-Benzyloxy-6-but-3-enyloxy-N,N-dimethylbenzd
is prepared analogously to Example B

, step’C) except using

hydroxy-N,N-dimethylbenza xample 3
2 yl bromide. B.

4-bromo-but-1-ene to repla ‘
2-Benzyloxy-6-{(E)-4[6-be y-?-(l,1,4-trioxo-1,2,5-thiadiazo|idin-2-y1)
- naphthalen-z-ylybut-'g- yRaxyl-N,N-dimethylbenzamide To a microwave -
vial is added 5-(3-benzyloxy-T7-brggnonaphthalen-2-yl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one (36 m b'ﬁgg mmol), 4
2-benzyloxy-6-but-3-enyloxy-NNdnethylbenzamide (53 mg, 0.163
mmol), Pd(OAc)2 (5 mg, §2021Hmmol) and 2-(di-tbutylphosphino)biphenyl
(6 mg, 0.021 mmol). The mixture is diluted with acetonitrile (2 mL) and
A.  Gr[6tBdnnylezy e €23 itrioxes, 2bribiiadinolidin: eyl irmaphtbederxdeytbr 30
pentaﬁgﬁ%g@gtﬁyﬂ&qépactiqn mixture is filtered,_acidifie_d with IN HCI .
solution and extracted with EtOAc. The organic layer is concentrated and
To a s{iged mlg@gp of g{@yﬁésaeﬁt@@pqtg (0.25 g, 1.95 mmol) in THF (3 mL) is added 9-

BBN (@ 81y,dr &y rBt{ 4 Bhysrony-THis, & 4timex at kohbr tbingieratlidife? 2/A)-Taghtsulting -
. alen-2- y1]-butoxy}-N,N-dimethylbenzamide The title | )
soutio B oald eI o eI S g = B o napthaten
2-yl)-1200/p06 1 A St igBRidb6Roass f5<aBRle BxalapIR)19- 2@ fHRSWMRP!, PS-
tetrakiSHRMENGR RESPHIREH A MBI R0 Qi ftensiash it dRES 0TS @uhpanaianL, 5.60
mmol)f/lrgﬁg ?gsrgﬁirqg ?ggct:)t?odn '%i%’ﬁ?é“.&’ Igil&f‘é t\?/h’r? Bl\fE Exgmpé%dcg]eear{rgg ?r|1 't\#%me

microwave at 110°C for 15 min. LC/MS analysis of the reaction reveals complete conversion

ide The title compound
2-benzyloxy-6-

to the desired product. The resin-bound palladium is removed by filtration and the filtrate is
concentrated in vacuo, and purified 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 (, 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.



(m/z) -
5-{3-Hydroxy-7-[3-(2-hydroxyethoxy)-propy1)- (M-H 0.85

Retention time (min) - Method 15-1

W HtAEets-2-y1}-1, 1-dioxo-1,2,5-thiadiazolidin-3-one = 379 APLF/PS2006/046545
5-{3-Hydroxy-742-(2-methoxyphenyl)-ethyli- (M-H)" 1.02
naphthalen-2-yl}-1,1-dioxo-1,2,5-thi&diazolidin-3-one = 411 A

Example Chemical Name MS (m/z) | - Retention
time (min)
- Method

9-1 4-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- | (M-H)' = | 2.42
yl)-naphthalen-2-yl]-2,2-dimethyl-butyric acid 391 B

9-2 5-[3-Hydroxy-7-((S)-4-hydroxypentyl)-naphthalen- (M-H) = | 1.05
2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one 363 A

9-3 4-[6-Hydroxy-7-(1,1,4-trioxo-1 ,2,5-thiadiazolidin-2- | (M-H) = | 0.97
yl)-naphthalen-2-yl]-2-methylbutyronitrile 358 A

9-4 5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- | (M-H) = | 1.18
yl)-naphthalen-2-yl]-2-methylpentanoic acid ethyl 419 A
ester ‘

9-5 | 5-[3-Hydroxy-7-(3-methylbutyl)-naphthalen-2-yi]- (M-H)y = ]1.32
1,1-dioxo-1,2,5-thiadiazolidin-3-one 347 A

9-6 4-[6-Hydroxy-7-(1,1,4-trioxo-[1,2,5]thiadiazolidin-2- | (M-H) = | 0.92
yl)-naphthalen-2-yl}-butyric acid methyl ester 377 A

9-7 5-{3-Hydroxy-7-[3-(2,2,2-trifluoro-ethoxy)-propyl]- (M-H)y' = [1.25
naphthalen-2-yi}-1, 1-dioxo-t1 ,2,5]thiadiazolidin-3- 417 A
one

9-8 4-[6-Hydroxy-7-(1,1,4-trioxo-[1,2,5]thiadiazolidin-2- | (M-H) = | 0.72
yl)-naphthalen-2-yl]-butyric acid 363 A

9-9 5-[3-Hydroxy-7-(3-phenyl-propyl)-naphthalen-2-yl]- | (M-H) = | 1.40
1,1-dioxo-[1,2,5]thiadiazolidin-3-one 395 A

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

45-[6A-Hydroxy-7-(1 ,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-2,2-

dimethylpentanenitrile




15-3 5(3-Hydroxy-7-(5-oxohexyl)-naPhthalen-2-y11-1,1- (M-H)" 0.81
dioxo-1,2,5-thiadiazolidin-3-one = 375 A 15-4

W& 20p186(815-Dimethylpyrazol-1-y1)-propy1]-3-hydroxy- PCT/US2006/046545
naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-one (M-HT = 413 15-5
5-{3-Hydroxy-7-[3-(2-oxocyclohexyt)*8ropyl]- (M-HT 1.26 ‘
naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-one = 415

A.  2,2-Dimethylpent-4-enenitrile

. _To a-78 °C solution of isobutylacetonitril (5 g, 72.4 mmol) in THF (25 mL) is added LHMDS
(1M, 94.1 mL, 94.1 mmol) slowly. After it is stirred for 1 h, allyl bromide (7.35 mL, 86.8
mmol) is added slowly. The mixture is stirred for 18 h. Et;O is added to extract and it is

washed with 1N HCI. The Et,0 layer is concentrated gently to give the title compound.

B. 5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-riaphthaIen-2-y|]-2,2-
dimethylpentanenitrile ‘

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.

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~
/\
gNO
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



A 15-6 5-{3-Hydroxy-7-14-hydroxy-4-(tetrahydrofuran-2-y1)- (M-H 1.04
butyl]-naphthalen-2-y1}-1,1-dioxo-1,2,5-thiadiazolidin- = 419 A 3-one

WQ 209794y droxy-7-[1-(2-oxopyrrolidin-1-yl)- (M-1-1 0.86 ~ PCT/US2006/046545
ethyljnaphthalen-z-yl}-l,1-dioxo-1,25,g-thiadiazolidin- = 388

as a white solid: 'H NMR (MeOD) § 7.88 (s, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.54 (s, 1H), 7.31
(dd, J = 8.46, 1.64 Hz, 1H), 7.21 (s, 1H), 4.61 (s, 2H), 2.75 (t, J = 7.33 Hz, 2H), 2.32 (t, J =
7.07 Hz, 2H), 1.61 (m, 4H). Retention time = 0.87 min (Method A); (M-H)" = 377.

Example 12 ‘
5-[3-Hyd roxy47-(5-hyd roxypentyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one

A. 5-[6-Benzyloxy-7-(1,1,4-trioxo)—1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-
pentanoic acid

: 5-[6-BenzonXy-7-(1 ,1,4-triox0)-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl}-pentanoic acid is
prepared analbgously to Example 11, starting with 5-[6-benzyloxy-7-(1,1,4-trioxo)-1,2,5-
thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic acid ethyl ester (Example 8, step A).

B. 5-[3-Benzyloxy-7-(5-hydroxypehtyl)-naphthalen-2-yl]-1 ,1-dioxo0-1,2,5-
thiadiazolidin-3-one

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
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-yl]-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



A 3-one 15-8 5-[3-Hydroxy-7-(3-phenylpropyl)-naPhthalen-211]- (M-Hy"

1.39 1,1-dioxo-1,2,5-thiadiazolidin-3-one = 395 A 15-9
W&2H710¢{dfoxy-7-(3-pentafluorophenylpropyl)- (M-H 1.49  PCT/US2006/046545

naphthalen-2-yl]-1,1—dioxo-1,2,5-thia6%iazolidin-3-one =485

Hz, 1H), 7.55 (dd, J = 4 Hz, 1H), 7.50 (br s, 1H), 7.23 (m, 1H), 7.17 (m, 1H), 4.46 (s, 2H),
2.69 (m, 5H), 2.20 (m, 2H), 1.67 (m, 4H). Retention time = 0.82 min (Method A); (M-H) =
363.

. Example 13
2-Hydroxy-6-{2-[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yloxy]-
ethoxy}-N,N-dimethylbenzamide

QH

_a—N
1
PR O
HO (0] OH
0 lil/ ‘

A. 2,6-Dimethoxy-N,N-dimethylbenzamide

To a solution of dimethylamine (42 mL, 84 mmol) in THF at 0 °C is added 2,6-
dimethoxybenzoyl chloride (5.58 g, 27.8 mmol) and it is warmed to RT and stirred for 18 h.
The mixture is poured to EtOAc, washed with water, 1N HCI solution and brine. The solvent

is removed and concentrated to give the title compound and it is used in the next step.

B. 2,6-Dihydroxy-N,N-dimethylbenzamide
.The title compound is 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



A 15-10 2-{3-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin- (M-H 1.28
2-y1)-naphthalen-2-y1]-propyllbenzonitrile = 420 A 15-11
WE2HMdAsdXy-7-((R)-4-hydroxypentyl)-naphthalen-2- (M-H 0.9 T/US2006/046545
y11-1,1-dioxo-1,2,5-thiadiazolidin-3-one = 363 A 15-12
5-[3-Hydroxy-7-(4-hydroxypentyl)-nephthalen-2-y11- (M-HT

EtOAc, wash with water and brine. It is then dried with MgSO, and concentrated to give the
title compound.

F.  3-Benzyloxy-7-tert-butoxycarbonylmethoxynaphthalene-2-carboxylic acid
methyl ester

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

G. 3-Benzyloxy-7-carboxymethoxynaphthalene-2-carboxylic acid methyl ester
7-tert-butoxycarbonylmethoxy-3-hydroxynaphthalene-2-carboxylic acid

methyl ester (1.35 g, 3.2 mmol) in formic acid (5 mL) is stirred at RT for 2 h. The mixture is
poured into water, filtered and washed with water. After it ~is air dried for 18 h, it is dissolved
in EtOAc, dried with MgSQ., concentrated to give the title compound.

H. 3-Benzyloxy-7-(2-hydroxyethoxy)-naphthalene-2-carboxylic acid methyl ester
The title compound is prepared analogously to Example 12, step B.

I 3-Benzyloxy-7-[2-(3-benzyloxy-2-dimethylcarbamoyliphenoxy)-ethoxy]-
naphthalene-2-carboxylic acid methyl ester -

A mixture of 3-benzyloxy-7-(2-hydroxyethoxy)-naphthalene-2-carboxylic acid methyl ester
(239 mg, 0.68 mmol), triphenylphosphine (445 mg, 1.70 mmol) and DIAD (0.334 mL, 1.70
momL) in THF (10 mL) is stirred at RT for 15 min. Then 2-benzyloxy-6-hydroxy-N, N-
dimethylbenzamide (460 mg, 1.70 mmol) in THF (8 mL) is added drop wise and the mixture
is stirred at RT for 18 h. The solvent is removed and the residue is purified to give the title
compo'und.

J. {3-Benzyloxy47-[2-(3-benzyloxy-2-dimethylcarbamoylphenoxy)-ethdxy]-1,
2-dihydronaphthaIen-2-yl}-carbamicacid tert-butyl ester

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



1,1-dioxo-1,2,5-thiadiazolidin-3-one = 363 WO
2007/067615PCT/US2006/046545 - 64 - Example Chemical Name MS -
WERUERGALS (m/z) time (min) - Method PCT/US2006/046545

-62-

The title compound is prepared analogously to 1, steps E-I, except using formic acid to
replace TFA/DCM in step G: NMR (5, DMSO-dg): 7.90 (s, 1H), 7.67 (d, 1H, J = 10.1 Hz),
7.14 (m, 5H), 7.00 (dd, 1H, J = 8.3, 3.7 Hz), 6.53 (2H, dd, J = 28.7, 8.3 Hz), 4.30 (m, 4H),
4.20 (s, 2H), 2.86'(s, 3H), 2.73 (s, 3H). (M-H) = 500.

Example 14
2-Hydroxy-6-{4-[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-
butoxy}-N,N-dimethylbenzamide

o !
O ‘ 0 ‘

A. 2-Benzyloxy-6-but-3-enyloxy-N,N-dimethylbenzamide

The title compound is prepared analogously to Example 1, step B, from 2-benzyloxy-6-
hydroxy-N,N-d'imethylbenzamide (Example 13, step C) except using 4-bromo-but-1-ene to
replace benzyl bromide.

'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-
bgtylphosphino)biphenyl (6 mg, 0.021 mmol). The mixture is diluted with acetonitrile (2 mL)
and 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-
yll-butoxy}-N,N-dimethylbenzamide
The title compound is prepared analogously to Example 4, step B: (M-H) = 512.



15-13 5-[3-Hydroxy-7-(4-hydroxy-3-methylbuty1)- (M-H)" 0.95
naphthalen-2-y1]-1,1-dioxo-1,2,5-thiadiazolidin-3-one = 363 A 15-14

W& 207864y |-4-hydroxyhexyl)-3-hydroxynaphthalen- (M-H 1.18CT/US2006/046545
2-y1]-1,1-dioxo-1,2,5-thiadiazolidin-3-one = 405 A 15-15
5-[3-Hydroxy-7-(4-hydroxyheptyl)-n@phthale9-2-yl]- (M-Hy 1.14

Example 15
The following examples are prepared using appropriate starting materials and general

procedures described in Example 14 steps B-C.

Example ‘ Chemical Name MS | - Retention

(mIz) time (min)

- Method
15-1 5-{3-Hydroxy-7-[3-(2-hydroxyethoxy)-propyl}- (M-H) | 0.85
naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-one | = 379 A
15-2 5-{3-Hydroxy-7-[2-(2-methoxyphenyl)-ethyl]- (M-H) | 1.02

naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-one | = 411 A

15-3 5-[3-Hydroxy-7-(5-oxohexyl)-naphthalen-2-yl}-1,1- (M-H) | 0.81
dioxo-1,2,5-thiadiazolidin-3-one =375 A

15-4 5-{7-[3-(3,5-Dimethylpyrazol-1-yl)-propyi]-3-hydroxy- | (M-H)’
naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-one | = 413

15-5 5-{3-Hydroxy-7-[3-(2-oxocyclohexyl)-propyl]- (M-H) | 1.26
naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-one | = 415 A

15-6 5-{3-Hydroxy-7-[4-hydroxy-4-(tetrahydrofuran-2-yl)- | (M-H)" | 1.04
butyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin- | = 419 A

3-one

156-7 5-{3-Hydroxy-7-[1-(2-oxopyrrolidin-1-yl)- (M-H) . | 0.86
ethyljnaphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin- | = 388 A
3-one

15-8 5-[3-Hydroxy-7-(3-phenylpropyl)-naphthalen-2-yl}- (M-H)y |]1.39
1,1-dioxo-1,2,5-thiadiazolidin-3-one = 395 A

156-9 5-[3-Hydroxy-7-(3-pentafluorophenylpropyl)- (M-H)y | 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}-propylibenzonitrile =420 | A
15-11 | 5-[3-Hydroxy-7-((R)-4-hydroxypentyl)-naphthalen-2- | {M-HY 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




1,1-dioxo-1,2,5-thiadiazolidin-3-one = 391 A 15-16
5-{3-Hydroxy-7-13-(1-hydroxycyclohexyl)-propyll- (M-H 1.16

W HtAEets-2-y1}-1,1- 1,2,5-thiadiazolidin-3-one = 417 A 15-17CT/US2006/046545
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- (M-H)- 0.96
y1)-naphthalen-2-y1]-2,2-dimethylpédtanoic acid = 405 A

Example Chemical Name : MS - Retention
' (m/z) | time (min)
- Method

. 15-13 | 5-[3-Hydroxy-7-(4-hydroxy-3-methylbutyl)- : (M-H)y | 0.95
naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one' | = 363 A

15-14 | 5-[7-(4-Ethyl-4-hydroxyhexyl)-3-hydroxynaphthalen- | (M-H)" | 1.18

2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one =405 |A

15-15 | 5-[3-Hydroxy-7-(4-hydroxyheptyl)-naphthalen-2-yl}- (M-H) | 1.14
1,1-dioxo-1,2,5-thiadiazolidin-3-one =391 |A

15-16 5-{3-Hydroxy-7-[3-(1-hydroxycyclohexyl)-propyl]- (M-HY |(1.16
naphfhalen-2—yl}-1 .1- 1,2,5-thiadiazolidin-3-one =417 | A

15-17 | 5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- (M-H) | 0.96
' yh)-naphthalen-2-yl}-2,2-dimethylpentanoic acid =405 A

15-18 | 5-{3-Hydroxy-7-[2-((1S,2R)-2-hydroxycyclopentyl)- (M-H) | 1.06
ethyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin- | = 389 A

3-one
15-19 | 5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- (M-H)" 11.03
yl)-naphthalen-2-yl]-pentanenitrile = 358 A
Example 16

5-{3-Hydroxy-7-{3-(2-hydroxycyclohexyl)-propyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-
thiadiazolidin-3-one
H OH

AN

A
S<
/ N

H

0]

HO

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



15-18 5-{3-Hydroxy-7-[2-((1S,2R)-2-hydroxycyclopenty1)- (M-H 1.06
ethyllnaphthalen-2-y1}-1,1-dioxo-1,2,5-thiadiazolidin- = 389 A 3-one
WQ 204908[81Fiydroxy-7-(1,1,4-trioxo-1,2,5-th iadiazol id in-2- (MRHT/USHBH6/046545
y1)-naphthalen-2-y1}-pentanenitrile = 358 A
- 65 -

5-[6-Hydroxy-7-(1,1,4-trioxo-1 ,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-2,2-
dimethylpentanoic acid methyl ester ‘

" To a solution of 5-[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl}-2,2-
dimethylpentanoic acid (Example LCE840, 63 mg, 0.13 mmol) in MeOH at 0 °C is added -
DIEA (0.032 mL, 0.13 mmol). After is stirred for 2 min, trimethylsilyldiazomethane (2M, 0.07
mL) is added drop wise. The reaction mixture is stirred for 15 min and concentrated give the
title compound: Retention time = 1.28 min (Method A); (M-H) = 419.

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 ¢,

HO I

N\/S,:\O
N O
g H

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,CI solution is added and 1N HCI is used to adjust pH = 2. The mixture is extracted with

Et,0, 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-yi]-1,1-
dioxo-1,2,5-thiadiazolidin-3-one

The title compound is prepared analogously to Example 14, steps B-C: (M-H) = 431.



Example 16
5-{3-Hydroxy-743-(2-hydroxycyclohexyl)-propylFnaphthalen-2-0-1,1-dioxo
WO2WHGHIEiazolidin-3-one H OH  ,0 ;45'10 0 H The title corBpd(ig486/046545

prepared analogously to Example 45, step A, from 5-{3-hydroxy-7-[3-
(2-oxocyclohexyl)-propyl]-naphthale®®=y11-1,1-dioxo-1,2,5-thiadiazolidin-
3-one (Example 15- 5): Retention time = 1.20 min (Method A); on-Hy =
417. WO 2007/067615PCT/ITS2006/046545 - 65 -

xamﬁlé-ﬂydroxy -7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)- naphthalen -2-y1]-2,2

rcons AR BT SR 2 o>

methy,!b@!ﬁﬂe%ﬁ%pentanmc acid (Example LCE840, 63 mg, 0.13 mmol) in MeOH
at OC is added DIEA (0.032 mL, 0.13 mmol). After is stirred for 2 min,
trlmethyIS|Iyldlazomethane (2M, 0.07_mL)lis adged drop wise. The
reaction mixture is stirred for d concentfated give the title
compound: Retention time =3.28min (Method AR (M-H = 419. Example
18
513-Hydroxy-7-(5,5,5H#0fluorg=4-hydroxy-4-methylpentyl)-naphthalen-2-y1
]-1,1-dioxo1,2,5- thladIaZO|Id;N :3-%he HO o

e
e
A. Acetic acid 2-methyl-but-3-enyl ester
To a solution of but-3-en-2-ol (0.16 mL; 1.6 mmol) in pyridine (1 mL) is added acetic
anhydride (0.28 mL, 1.6 mmol) and the mixture is heated at 50 °C for 18 h. Pyridine is
removed by washing with Et;O and 1N HCI solution, followed by sat. CuSO,, water 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 buty! 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



OH CF, NN ,p 11 11/ A. 1,1,1-Trifluoro-2-methylpent-4-en-2-ol To a
solution of 1,1,1-trifluoropropan-2-one (0.5 mL, 5.36 mmol) in THF (10
WORWHIS7SIE is added allylmagnisum bromide (10 mL, 10 mm8E T/ EPRAGe 046545

Et20) drop wise and a cloudy precipitate appears. The reaction mixture is

warmed to RT and stirred for 18 h. S3turated NH4CI solution is added and

IN HCI is used to adjust pH = 2. The mixture is extracted with Et20, wash

with brine, dried with Na2S0O4 and concentrated to give the title
organicdaypoisneasBed with water, brine, dried with Na,SO4 and concentrated to give the

title coﬁ‘]lé%lh%déggc&@eié dfifluoro-4-hydroxy-4-methylpenty1)-naphthalen-2-y1
dioxo-1,2,5-thiadiazolidin-3- one The titte compound is prepared

G Y o SRSy LRI R RPER el 1-dioxo-1,2.5-

thiadidf6lididr8>0né-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- yl) naphthalen-2- y1] -2-

I e
1.12 ”&%MW@ZS‘%‘L‘ féTﬁmol) and the mixture is heated at 50C for 18 h.

Pyridine is removed by washing with Et20 and 1N HCI solution, followed
Example 24t. CuSO4, water and brine. The organic layer is dried with NaSO4

' '5-[3-Hyggo§9nf?£' hat r%l)g() “%I%ttla%tc ?)mr%pllllthalen-z-yl] 1,1-dioxo-1,2,5-

thiadiazolidin-3-one

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 td warm up to RT and stirred for 18 h. 1 N
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 oil.

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



B. Acetic acid
4(6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1]-
WO 2tEtPRAoBItyl ester The title compound is prepared analogoR$RF$52006/046545

Example 14, steps B-C: Retention time = 1.18 min; (M-H)" = 405.
Example 20 - 68 -
513-Hydroxy-7-(5,5,5-trifluoro-4-hydroxypentyl)-naphthalen-2-y1]-1,1-diox
0-1,2,5- thiadiazolidin-3-one HO CF3 A. 1,1,1-Trifluoro-pent-4-en-2-ol To
.a suspension of indium powder (2.3 g, 20 mmpl) in water is added ally!
bromide (2.5 mL, 30 mmol) followed by trifluorgacetaldehyde ethyl
hemiacetal (1.3 mL, 10 mmol). Thg réacfionThixture is stirred for 16 h and
then extracted with t-butyl methy (50 mL). The WO
2007/067615PCT/US2006/046H 67 - organic layer is washed with
water, brine, dried with Na2SQ4 apd concentrated to give the title
compound as a colorless Bf.
B.543-Hydroxy-7-(5,5,5-trifluoro;8hysRoxypenty1)-naphthalen-2-y1]-1,1-di
0x0-1,2,5- thiadiazolidin-3-one The/ﬁtle compound is prepared
analogously to Example 14, s §C9 Retention time = 1.12 min (Method
A), (M-H1 = 417. Example 22

A. E‘%@‘B’éﬂi?iﬁ& 39&1{9&%4J@W}hﬂ&ﬁﬁ'{u;ieﬂaf’E}IP%'%%X&h%%%%z%ndm-

thiadiazolidin-3-one HO

3-one

In a microwave vial is added 5-(3-benzyioxy-7-bromonaphthalen-2-y|)-1 ,1-dioxo-1,2,5-
thiadiazolidin-3-one (0.100 g, 0.224 mmol), cyclopentene (0.04 mL, 0.453 mmol), palladium
acetate (0.010 g, 0.0445 mmol), triethylamine (0.063 mL, 0.448 mmol) and acetonitrile (2
mL). The vial is capped and placed in the microwave‘for 156 min at 110°C. The reaction
mixture is filtered over Celite and washed 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



A. 2-Methylpent-4-en-2-ol Acetone (0.52 mL, 7 mmol) and magnesium
bromide ethyl etherate (6.5 6, 25 mmol) is diluted in THF (20 mL) under
WQROAPCIHE allyl magnisum bromide (10 mL, 10 mmol, 1M) iPaddERUe@46545
then the white suspension is allowed to warm up to RT and stirred for 18
h. 1 N HCI solution is added until th€$H is neutral. Then the aq. layer is
separated and washed twice with ether (20 mL). The combined organic
layers are dried with NaSO4 and the solvent is evaporated to give the title
5-(7-Cydoieoyik@-agdaopatepetflaleoi?-yB-1,1-dioxo-1,2,5-thiadiazolidin-3-one is prepared
fonowiﬁé%ﬂé%%wréé Sufireprfenaipdoonienmphiale s y&Hr}(ﬂaﬁedlpa -
thiadiazolidin-3-one The title compound is prepared analogously to
= 36ample 14, steps B-C: Retention time = 1.01 min (Method A) (M-1-11 =
377. Example 22
xam@g 24_yclopentyl-3-hydroxynaphthalen-2-y1)-1,1-dioxo-1,2,5-thiadiazolidi -

o1 RS RANRIOR 2P 1 448 s

thiadigzeliim8-ene In a microwave vial is added
5-(3-benzyloxy-7-bromonaphthalen-2-yl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one (0.100 g, 0.224 mn yclopentene (0.04 mL, 0.453
mmol), palladium acetate (0.010:4,Q0024 gol), triethylamine (0.063

' L). The vial is capped and placed in

[ The reaction mixture is filtered over

. The filtrate is concentrated and the

,dalutlng with 15-60% EtOH/H20 to

v

the microwave for 15 min at
Celite and washed with
residue is purified via Biotage Sp1
afford 5-(3- “SS
benzyloxy-7-cyclopent-1-enyl htﬂalen 2-y1)-1,1-dioxo-1,2,5-thiadiazoli
din-3-one (0.0127 g): (M-Flp= 433. B

A. §7B%}4‘2k%§ %ﬁnﬂ&ﬂ@f@ﬂiﬁa‘?ﬁyﬁ'ﬁﬂ'&@?fﬁ Lﬂti’laﬂ-ﬂﬂ%%ll}o? - &ho'i‘t‘i‘ 1229

_ Progrene fle corhpound s prepared analogously t Example 4.
th'ad'ﬁeb%’.‘ﬁe‘?@ﬁtlon time ;.= 1.38 min (Method A): on-FO- = 345. Example 23

The titfe- 6‘6@&9&&%&&5&%@% BOEnAle Eadrbiel L-slisx@c 1,2,5-thiadiazolidin
-3-one WO 2007/067615PCT/US2006/046545 -69 -

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



5-(7-Cyclohexyl-3-hyd roxynaphtha len-2-yl)-1,1-d ioxo-1,2,5-thiad iazolid
in-3-one is prepared following the procedures outlined in Example 22:
WERUEHGAIme = 1.35 min (Method A); (M1-1)- = 359. ExampRC2A/S2006/046545

5[3-Hydroxy-7-(3- methylsulfanylphenyl) naphthalen-2-y1]-1,1-dioxo-1,2,5
- thiadiazolidin-3-one  A. :
5[3-Benzyloxy-7-(3- methylsulfanylphenyl)-naphthalen-2-y1]-1,1-d|oxo-1,2
,5- thiadiazolidin-3-one The title compound is prepared analogously to

The titexeampleund dsdpyepamd analogously to Example 14 step B, using 5-(7-bromo-3-

hydroxg hRpphYRERALLAR-TMet e f%@kﬂté%f&é&r@ﬁ%‘%%%&%&elsl QEB(E)]tozréplace

- thiadi azolldm- -one The title compound IS re ared analogously
S-(3-beryile PrerpnerRbRlpR G linte! < e licing AP Regention time
= 0.94 Exiart\kthdg A); (M-H) = 375.
5(3-Hydroxy-74(E)-4-hydroxy-4-methylpent-1-eny1)- naphthalen -2-y1]-1,1-
ExamSi©¥8-1,2,5- thiadiazolidin-3-one - 70 - The title compound is prepared
analogously to Example 14 step B, using 5-(7-bromo-3-
S-{6- Hmm&]n&bm&rémx}a% tI"6!8%691'@'B‘@Wé)d!b?iﬂ?ﬂ!ﬂ'%lwllﬁkmbﬁls%
carboni®fleE) to replace
5-(3-benzyloxy-7-bromonaphthalen-2-y1)-1,1-dioxo-1,2,5-thiadiazolidin-3-
one: Retention time = 0.94 min (MethO' M-Hy = 375. Example 26
546-Hydroxy-7-(1,1,4-trioxo-1,2/53kiadregolidin-2-yl)-naphthalen-2-y1Fthi
ophene-2- carbonitrile HO o/ T e compound is prepared analogously
to Example 4, step A, using 5 Bromo-3-
hydroxynaphthalen-2- yl}.,& 0-1,2,5-thiadiazolidin-3-one (Example 3,
step E) to replace | (/) :
5-(3-benzyloxy-7-bromonap a\lé&- -y1)-1,1-dioxo-1,2,5-thiadiazolidin-3-
one: Retention time = 1.08 %et od A); (M-H = 384. Example 27
K t

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]-benzyl}-

carbamic acid methyl ester

A. 5-[7-(3-Aminomethylphenyl)-3-benzyloxynaphthalen-2-yl]-1,1-dioxo-1,2,5-

thiadiazolidin-3-one



(3(6-Hydroxy-7-(1 ,1,4-trioxo-1,2,5-thiad iazol id i

n-2-yl)-naphthalen-2-y11-benzyl}- carbamic acid methyl ester WO
WQW7/06P615PCT/US2006/046545 -71 - PCT/US2006/046545

517-(3-Aminomethylpheny1)-3-benzyloxynaphthalen-2-y1]-1,1-dioxo-1,2,5

-thiadiazolidin-3-one is prepared acddrding to the general procedure

outlined in Example 4, step A, starting with (3-aminomethylphenyl)boronic

acid and

5-[7- (359(@&!1@11zﬂiakyr@hwbo%mmmymwlephﬂqylm&mrdxbﬁ;a)@—mEa,GMQHmdem 3-one
is preﬂé‘?eél\ﬁckér)dm 4t@he'?gleneral procedure outlined in Exampl)e #agkt% Qe tartlnlgDWIth

Benzylox 4-trioxo-1,2,5-thiadiazolidin-2-y1

(3- aml@ﬂaﬂ %%%WI E‘?B'WW%@@K%‘B%‘QI%&M@H%‘W%” 29011, 1-dioxo-

1,2,5-thibdie2cticinsasshyipihny Wr3-benzyloxynaphthalen-2-y1]-1,1-dioxo1,2,5-
thiadiazolidin-3-one (0.046 g, 0.097 mmol) and triethylamine (0.014 mL,

o, COHESBEN VARSI U

L, 0.204 mmol then quenche
bemy%ﬂ?W&f@F‘a‘l‘fﬂ‘éﬂP&Bﬁé&ﬁﬁﬁ CH2CI2 (3 x 25mL). The organic layers are

Toa sﬁ?m@mahhaﬁ%mm;maiﬁcﬁﬁsbﬂ&ﬂﬂgﬁ@%@@&ﬁﬂw&yi@aﬁma&@xémﬁ -1,1-dioxo-
u 0,
125 RN SR R T DR e stvieys a4 e 0858 o)
~ in THRo@nY) ptatdsnicdeidmttplythdsteforfivatd)(0-0880nLC0.104 mmol). The reaction
is st.rréé[{%wdﬂmwa(%n%um&d %#WQ@F‘ER&‘BQ{%&(&E%R'@F‘@P G YIRAL).

nzyl}- carbamic acid methyl ester

The orggings: Wafﬁwwblaemasas qopashtiamhdhairrsds inauriindyin Bigtege Sp1 -
e'ut'ngaﬂm}mﬁvcW@bﬁe@vbﬂﬁ{eq&wmmﬂmqrammm@ geRRi@hzolidin-

2-y)- ”%ﬁﬁq‘%{%mﬁ%ﬁ SRR apé{g%tﬁyfé% SPURMYMe 530,98 min

5(6 H drox -7-(1,1,4-trioxo-1,2 5-thiadiazolidin-2-y1)-naphthalen-2-
pdn iifel1; ?ﬁet'ﬁﬂéqfarﬁéoﬂnaq?ﬁéﬂwe?dﬂhaw@%&ﬁb%yll enzyl}-
carbaﬁ}@ﬁﬁﬂaﬁemﬂm&&egmmg with pent-4- ynenitrile and
-(7-br rox | -diox azoll in-3-on
oo B e B AR 2 R I e (g aric ci
methylmer‘wg ATOETBNEIRE 1 U B GG pEABd R oﬂkaadprell-z@mple 4, step B:

Retenti&n -8 Hydoxyn/(fothdd A9xgnlr8: 2 igdiazolidin-2-y1)-naphthalen-2-y1
]-2methylpent4-enoic acid ethyl ester

Example 28
(E)-5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl{}-pent-4-

enenitrile

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.



The title compound is prepared analogously to Example 25 using
2-methylpent-4-enoic acid ethyl ester: (M-H = 417. Example 30
WRRYE6Isdydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yOnapRAHIEP4/446545

-2-methylpent4-enoic acid The title compound is prepared analogously

to 11 from ~72 - "

(E)-5-[6-hydroxy-7-(1,1,4-trioxo1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1]-

2-methylpent-4-enoic acid ethyl ester (Example 29): on-Hy = 389.
Example29ple 31

e o NS PP e

4-enoig acifgthyl ester

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-yi}-pent-4-enoic
acid



"5: NP*OOH A.
(E)-5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-ya
Wagahtn’eloic acid ethyl ester The title compound is prepare®@hAIDYHHERPS4S
to Example 25 using pent-4-enoic acid-ethyl ester. B.
(E)-5-(6-Hydroxy-7-(1,1,4-trioxo-1,2 Bdthiadiazolidin-2-y1)-naphthalen-2-y1
Fpent-4- enoic acid The title compound is prepared analogously to
Example 11: Retention time = 1.35 min (Method A); (M-HI= 375. Example
32 Q
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2;5-thiagi Jolts
ntanoic acid isopropy! ester 0
A.546-Hydroxy-7-(1,1,4-trigxo~%,Z,
pentanoic acid ethyl ester
5j6-Hydroxy-7-(1,1,4-tko-1]2,5-thiadiazolidin-2-y1)-naphthalen-2-yll-pent
anoic acid ethyl ester is prﬁﬁ 9

-Ml)-naphthalen-z-yl]-pe '

5-thiadiazolidin-2-y1)-naphthalen-2-y11- -

analogously to 8, steps A-B starting with
pent-4-enoic acid ethyl est 2007/067615PCT/US2006/046545 - 74
i} 0

B.5L6-H droxy-?-(l,1,4-frioxo-1,2,5-th_iad_iazol_idin-2-y1)-naphtha|en-2-y0-p
A, (EnBastdvdnenydistddyt duRtord 2 Sthirdiaznlisin-21vl)-naphthalen-2-yl]-pent-4-
' - enoic ac{@-Bymester(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-
..y11-pentanpic acid ethyl ester (0.003 g, 0.007 mo_Iégin iPrOH (1.mL) is
Tt B TR R TS P COBH D X ARER I AR S RO o ot
ester. room temperature. The reaction is quenched with 1N HCI (1.5 mL) and
extracted with Et0OAc (3 x 10 mL). The organic layers are dried and '
B. (EPSCRBIHARSxYITR(1SRUlIRIRNAIBEARIHAILH Rath Yl HOHIPRRA G20 -pent-4-
. g‘tlt se silica gel eluting with 40% MeOH/H20 to afford
enolc &g -hydroxy-7-(1,1,4-trioxo-1,2,5- A
The titleh cadigoiidins rebarepanhlgouhy id-Featasieit adka sdjmno tiydester35 min
(Metho@%éﬁgﬂﬁpl)ﬁ@%fs.l-ﬂ min (Method A); (.M-Hll = 419. Example 33
5-[6-Hydroxy-7-(1 0,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1]-2-
Exam Teegt}ylpentanmc acid methyl ester
- 5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic acid

isopropy! ester

¢
N
H

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-ylJ-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.



The title compound is prepared analogously to Example 32, step B,
starting from 5-[6-
WRRIaR$19131,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-PGI {S2&H{6545
ylpentanoic acid ethyl ester (Example 9-4) and the reaction is performed
in solvent MeOH instead of i-PrOH:-Rétention time = 1.17 min (Method A);
on-Hy = 405. Example 34 '
516-Hydroxy-7-(1,1,4-trioxo-1,2,5tthiadiazolidin-2-y1)-naphthalen-2-y1]-2-
B.  ndel6nysinovey Y elit, hididriono-20F-ADGad A SGIRTH- LS OGP BRI -254] -pentanoic
acid Ié%&% J&gditle compound is prepared analogously to Example 11,
starting from 5-[6-hydroxy-7-

Toa Stlirlmmselest@ﬂpt%ma{dr%’rﬁim 2 Ardi@phid atthiagliozpimatimpaphiraien-2-
yll-pertanoid @&wbﬁgneés(tléxmmg §: @)o&emwnmmmﬁ BN MERIBAOK (1M in

T, AT e SR B eise 24, T A PRSP TR ADBIaREB
quenched with 1N HCI (1.5 mL) and extracted with EtOAc (3 x 10 mL). The organic layers
are dried and concentrated. The residue is passed through a short column of reverse phase
silica gel eluting with 40% MeOH/H,0 to afford 5-[6- hydroxy-7 -(1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yf)- naphthalen-2-yl]-pentanoic acid |sopropyl ester: Retention time = 1.17 min
(Method A): (M-H) = 419.

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



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), ally! bromide (1.8
WR0072463 Inmol) in MeOH/HCI (1:4, 10 mL), is added indium Pfeltig3006/046545

(1.12g. 9.76 mmol). The mixture is stirred for 3 days at room temperature.
The mixture is quenched with NaHEGS-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 MgSO4 and concentrated to
afford 2-hydroxy-2-methylpent-4-enoic aC|d mhyl ester (M+H)+ = 145 B.

2,3-Dimethylhex-5-ene-2,3-dig aE
(

2-hydroxy-2-methylpent-4-eng id methyl ester 1.12 g, 7.77 mmol) in
THF (8 mL) at OC is added ¢MeMgBr (10 mL, 30 mmol) drop wise. The
mixture is stirred for 3 h at xoomitemperature and then quenched with sat.
NHACI. Itis then extra¢t®d - 76 - with Et20 (3 x 50mL). The organic
layers are washed with wat dbrine, dried and concentrated to afford
'2,3-dimethylhex-5-ene-2,3-giol /C.817-(4,5-Di hyd roxy-4,5-d methyl
hex-1-enyl)-3-hydroxyna ptithaHen-2-yl]-1,1-
dioxo-1,2,5-thiadiazolidin-3-one
The tit@qo(mostmnw&eazﬁgmewﬂaiq%ﬁm@iﬁyét@amafm BHGrgroKy-7-
(1,1 ,4-,trloﬁolq>®ﬂtﬁa@mﬁbﬁﬁiﬁ@h%éHﬂﬁlﬁéﬁ-QIﬂPQI%tﬁﬁ)@&Q@H%hﬁ KRiEeaPiter

(Examg%~§wfh?ﬂ% ﬁ 5%%ﬁe%(}l%%ﬂ?%@y%@naaﬁmalen 2-y1]-1,1-dio

xo0-1,2,5- thladlazolldln 3-one N 0 N84' o/ % The title compound is .
E’ﬂﬁ!ﬁﬁﬁred analogously to Example 8 starting from 2,3-dimethyl-hex-5-

5-[7- (ﬁsfbmdmlyﬂgﬂﬂﬁmﬂvnf‘ex-@ Qﬂyi\juﬂ-ﬁ'ykﬁ‘b%éﬂrh@}{blé}'{-z-ﬁﬁk 1-dioxo-1,2,5-

th'ad'%i(’i' flf 43Eﬂﬂ?ethylpenty1) 3-hydroxynaphthalen-2-y1]-1,1-dioxo-1,2,5-thia
diazolidin-3- one WO 2007/067615PCT/US2006/046545

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



- 77 - Example 38 Benzoic acid
6-(3-cyano-3-methylpropy1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-
Wo2htkeets-2-y1 ester To a solution of PCT/US2006/046545

4[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1]-2-
methylbutyronitrile (Example 9-3, 29/fg, 0.08 mmol) in DMF (0.6 mL) is
added potassium tbutoxide (0.097 mL, 0.097 mmol) followed by benzoyl
chloride. The reaction is stirred at RT until the reaction is completed. The

with Et:€a6iarbtnikiurd e drganictifiedsbyréwashed witle whaestidedbrineodndd and

conceREIRRIBLHENE Z J-Ar SipIMEIRH: AN+ = 462. Example 39 The

following compounds are prepared analogously to Example 38 using

c. ?14,gfﬂé?@ﬁﬁ%ﬂm‘&%ﬁmﬁbﬂijs-AaﬁwHa?émryﬂmwsﬁ@mﬂr&,1-

dioxo4le2B:thingiezdld)iargiappropriate reagents. Example Chemical Name MS

:;_W;@é%?i‘:%é’iﬁé?%"%%%“é%%&é”&%ig%if,'i%‘j.?ﬁ%%&%ﬁ%‘ﬂ%&%@%&ﬂ-@%‘?1 25
iadiagplidiaptrengdn rapatd apaleapusivde Exammeiofithici 419.

6-(3-cyano-3-methylpropyl)-3-(1,1,4-
Exampi®g6-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-ylester

5-[7-(4,5-Dihydroxy-4,5-dimethylhexyl)-3-hydroxynaphthalen-2-yl]-1,1-dioxo-1,2,5-

thiadiazolidin-3-one
OH
OH
~ //O
S\
/ N
H

0]

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.



(M-H =414 39-3 2-Ethylbutyric acid 6-(3-cyano-3-methylpropyl)-3-
(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2- yl ester (M-H)" = 456

WQ 2987684 2007/067615PCT/US2006/046545 - 78 - ExampRCEASHIREP46545
Name MS (m/z) - Retention time (min) - Method 39-4 Hexanoic acid
6-(3-cyano-3-methylpropyl)-3-(1,1,47 (M-Hy = 1.29

Example 38
Benzoic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)- -
naphthalen-2-yl ester

I

To a solution of 4-[6-hydroxy-7-(1,1,4-trioxo-1 ,2,5-thiadiazolidin-2-yl)—naphthalen-é—yl]-Z- ‘
methylbutyronitrile (Example 9-3, 29 mg, 0.08 mmol) in DMF (0.6 mL) is added potassium t-
butoxide (0.097 mL, 0.097 mmol) followed by benzoyl chioride. The reaction is stirred at RT
until the reaction is completed. The reaction mixture is then purified by HPLC to give the title
compound: Retention time = 1.23 min (Method A); (M+H)" = 462.

Example 39 ‘
The following compounds are prepared analogously to Example 38 using 4-[6-hydroxy-7-

(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-2-methylbutyronitrile (Example 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




trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1 ester 456 A 39-5
2-Acetoxy-benzoic acid 6-(3-cyano-3-methylpropyl)- (M-Hy = 1.11

WR20010476dx0-1,2,5-thiadiazolidin-2-y1)-naphthalen- 520 A 2GT/E§8P6/046545
39-6 Pentanoic acid 6-(3-cyano-3-m7e§hylpropyl)-3-(1,1,4- (M-Hy = 0.38

Example Chemical Name ~ MS - Retention

(m/z) | time (min)

- Method
39-4 Hexanoic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4- | (M-H) = | 1.29
trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl ester | 456 A
39-6 | 2-Acetoxy-benzoic acid 6-(3-cyano-3-methylpropyl)- | (M-H) = | 1.11
3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen- | 520 A
2-yl ester ‘
39-6 | Pentanoic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4- | (M-H) = | 0.38
| trioxo-1 ,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl ester | 442 A
39-7 | Acetic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4- (M-H) =

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



trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1 ester 442 A 39-7 Acetic
acid 6-(3-cyano-3-methylpropyl)-3-(1.,1,4-

W88 P 15-thiadiazolidin-2-y1)-naphthalen-2-y1 ester (M-Hy BCA082806846545
3-Methylbenzoic acid 6-(3-cyano-3-methylpropyl)-3- (M-Hy = 1.29
(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y[J$haphthalen-2- yl ester 476 A 39-9
2-Methylbenzoic acid 6-(3-cyano-3-methylpropyl)-3- (M-1-1)- = 0.74

. The title compound is prepared analogously to Example 38 from 3-[6-hydroxy-7-(1,1,4-trioxo-

1,2;5-thiadiazolidin—2-yl)-naphthalen-2-yl]—benzonitrile (Example 5-13), using pivalic
anhydride to replace benzoyl chloride (M-H) = 462.

Example 41 '
The following compounds are prepared analogously to Example 38 from appropriate starting
materials. ‘
Example Chemical Name ‘ MS - Retention
(m/z) time (min)
- Method
41-1 Benzoic acid 6-(4-ethoxycarbonylbutyl)-3-(1,1,4- (M-H) = |1.27
trioko-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)-naph’§halen-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 = {1.17
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



(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2- yl ester 476 A 39-10
4-Butylbenzoic acid 6-(3-cyano-3-methylpropyl)-3- am-Hy =
WQL2WAMI61D-1,2,5-thiadiazolidin-2-y1)-naphthalen-2- yl ester BE®/1B3094/046545
Cyclohexanecarboxylic acid 6-(3-cyano-3- (M-Hy = 1.30 ‘
methylpropyl)-3-(1,1,4-trioxo-1,2,5-tddiazohdin-2-
yl)-naphthalen-2-ylester 468 A
(. .

A. Benzoic acid 6-bromo-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl
ester 1 ' }

To a solution of 5-(7-bromo-3-hydroxynaphthalen-2-yl)-1,1-dioxo-1,2,5-thia
diazolidin-3-one (3) (0.998 g, 2.8 mmol) in MeOH is added KHCO; (5.6 mL, O.5M).‘ To this
salt in DMF (25 mL) at 0 °C is added potassium't-butoxide (2.94 mL, 1M). The reaction
mixture is stirred for 1 min before benzbyl chloride (0.357 mL, 3.08 mmol) is added and the
mixture is stirred for 1 min. Sat. NaHCO; solution is added and it is acidified with 1N HCI
solution. The mixture is extracted with EtOAc, washed with brine and dried with Na,SO,.
The organic layer is concentrated to give the title compound.

B. 2,2-Dimethylpent-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-dimethylpentyl)-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



39-12 4-tert-Butylbenzoic acid 6-(3-cyano-3-methylpropyl)- on-Hy = 1.45

3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen- 518 A 2-y1 ester
WEMHMELD 2,2-Dimethylpropionic acid PCT/US2006/046545

6-(3-cyanophenyl1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-

naphthalen-2-y1 ester WO 2007/068615PCT/US2006/046545 - 79 - 0 -s:

I i

HO

N_ .0

Sy

o H

The title compound is prepared analogously to Example 11 from benzoic acid 6-(5-hydroxy-
4,4-dimethylpentyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl ester and 1 N

' "NaOH solution to replace KOH: Retention time = 1.05 min (Method A); (M-H) = 391.

Example 44
5-(3-Hydroxy-5,6,7,8-tetrahydronapthalen-2-yl)-1,1-dioxo-1 ,2,5-thiadiazolidin-3-bne

HO I

O, N
o™ % A
N
0]
A. 1-Bromo-5,6,7,8-tetrahydronaphthalen-2-ol
To a solution of 5,6,7,8-tetrahydro-2-naphthol (2.50 g, 16.9 mmol) in DMF (5 mL), is added
dropswise NBS (3.0 g, 16.9 mmol). The solution is stirred at room 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-5,8,7,8-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



/-0 o/ The title compound is prepared analogously to Example 38 from
3-[6-hydroxy-7-(1,1,4-trioxo1,2,5-thiadiazolidin-2-y1)-naphthalen-2-yll-ben
WQ e ’xample 5-13), using pivalic anhydride to replace b&§ZdYH2006/046545

chloride on-Hy = 462. Example 41 The following compounds are
prepared analogously to Example 38%rom appropriate starting materials.
Example Chemical Name MS (m/z) - Retention time (min) - Method 41-1
Benzoic acid 6-(4-ethoxycarbonylbutyl)-3-(1,1,4- (M-H = 1.27

To a sdhition-&{ B HenadaxyadidindoyTnitephibIidrisirghydsemapbihalene (0.50 g, 1.38

mmol) in ACOH/EtOH (3:1, 20 mL), is added iron powder (0.50 g, 9.25 mmol). The mixture
is heated at 100°C for 2 h. The precipitate is filtered through Celite. The filtrate is
concentrated, extracted with water and CH,Cl,, and filtered. The crude material is purified
via Biotage, eluting with 0-20% EtOAc/hexanes, to afford 3-benzyloxy-4-bromo-5,6,7,8-
tetrahydronaphthalen-2-ylamine: (M + H) = 333, 334.

E. 5-(3-Hydroxy-5,6,7,8-tetrahydronapthalen-Z-yI)-1,1-dioxo-1,2,5-thiadiazolidin-3-
one ‘ o
5-(3-Hydroxy-5,6,7,8-tetrahydronapthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one is

prepared according to the general procedures outlined in. Example 1, steps E-I: "H NMR

(MeOD) & 7.18 (s, 1H), 6.74 (s, 1H), 4.58 (s, 2H), 2.79-2.82 (m, 4H), 1.88-1.91 (m, 4H).

Example 45
5-(3,6-Dihydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-
one

OH

HO

A. 7-Methoxy-1,2,3,4-tetrahydronaphthalen-2-ol

A solution of 7-methoxy-3,4-dihydro-1H-naphthalene (5.00 g, 28.4 mmol) in MeOH (5 mL) is
added to a'suspension of NaBH, (2.8 g, 74 mmol) in MeOH (40 mL) at -20°C. The mixture is
stirred at -20°C for 10 min. Solid NH,Cl is added, and the mixture is concentrated to remove
most of the MeOH. The residue is partitioned between EtOAc and, sequentially, aq. NH,Cl
and brine. The organic layer is dried over MgSO,4and concentrated to afford 7-methoxy-
1,2,3,4-tetrahydronaphthalen-2-ol as a red solid.

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



41-2 Benzoic acid 6-(3-methylbutyl)-3-(1,1,4-trioxo-1,2,5- (M-H)" =
thiadiazolidin-2-y1)-naphthalen-2-y1 ester 451 41-3 Benzoic acid

W@2EN 4 droxy-4-methylpent-1-eny1)- (M-H= 1.19 PCT/US2006/046545
3-(1,1,4-trioxo-1,2,5-thiadiazolidin-211)-naphthalen- 479 2-ylester
-83 -

stirred at 0°C for 20 min and then warmed to room temperature over 10 min. The mixture is
partitioned between ice-cold 1 N NaOH and EtOAc. The organic layer is dried over MgSO.
and concentrated to afford acetic acid 7-methoxy-1 ,2,3,4-tetrahydro-naphthalen-Z-yI ester as
a red solid: "H NMR (CDCls) 8 7.01 (d, J = 8.0 Hz, 1H), 6.71 (d, J = 8.0 Hz, 1H), 6.60 (s, 1H),
5.19 (m, 1H), 3.77 (s, 3H), 3.08 (dd, J = 16.0, 8.0 Hz, 1H), 2.90-2.70 (m, 3H), 2.05 (s, 3H),
2.05-1.88 (m, 2H).

C. Acetic acid 7-hydroxy-1,2,3,4-tetrahydronaphthalen-2-yl ester

, BCl3 (1 Min DCM, 56 mL) is added to a mixture of acetic acid 7-methoxy-1,2,3,4-tetrahydro-
naphthalen-2-yl ester (4.94 g, 22.5 mmol) and BusNI (10.8 g, 29.2 mmol) in DCM (1 12 mL)

at -78°C. The mixture is stirred at -78°C and then warmed to room temperature over 1 h.

The mixture is partitioned between EtOAc and ice-cold brine. The organic layer is dried over.
MgSQ,, concentrated and chromatographed to afford acetic acid 7-hydroxy-1,2,3,4- A
tetrahydronaphthalen-2-yl ester as a yellow oil, which upon standing at room temperature
becomes a solid: "H NMR (CDCls) § 6.96 (d, J = 8.0 Hz, 1H), 6.64 (d, J = 8.0 Hz, 1H), 6.55

(s, 1H), 5.18 (m, 1H), 5.00 (m, 1H), 3.05 (dd, J = 16.0, 8.0 Hz, 1H), 2.90-2.72 (m, 3H), 2.06
(s, 3H), 2.06-1.89 (m, 2H).

D. Acetic acid 7-benzyloxy-1,2,3,4-tetrahydronaphthalen-2-yl ester

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

E. Acetic acid 7-benzyloxy-6-nitro-1,2,3,4-tetrahydronaphthalen-2-yl ester

To a solution of acetic acid 7-benzyloxy-1,2,3,4-tetrahydronaphthalen-2-yl ester (5.77 g, 19.5
- mmol) in AcOH (30 mL) is added a solution of 90% HNO; (3.0 mL, ca. 64 mmol) in AcOH (5
AmL), copper(ll) nitrate hemipentahydrate (3.71 g, 19.8 mmol) and conc. H,SO; (3 drops) at
room temperature. The mixture is stirred at room temperature for 1.5 h and partitioned
between EtOAc and ag. KOH. The organic layer is dried over MgSO,, concentrated and
chromatographed to afford acetic acid 7-benzyloxy-6-nifro-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



41-4 Benzoic acid 6-methyl-3-(1,1,4-trioxo-1,2,5- (M-H=1.17
thiadiazolidin-2-y1)-naphthalen-2-y1 ester 395 Example 42 Benzoic acid
W@2HRAddRy-4,4-dimethylpenty1)-3-(1,1,4-trioxo-1,2,5-thiadidAoTidp2o0e/9§6545
naphthalen-2-y1 ester WO 2007/067615PCT/US2006/046545 - 80 - A.

Benzoic acid -84 -

6-bromo-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1 ester
To a solution of

A mixtlﬁf{b@oetio-ébidyﬁ-hqurymyt-ﬁalﬁmﬂﬂﬁHiﬁ%&ﬁ@hthalen-zyl ester (1.01 g,
2.96 mﬁ}#‘éﬁ%’ﬁ’d@%@%@s@rﬁ&ﬁﬂ E@G(ﬁ&@(ﬁglphiﬂ MeQbhizasised KHGRR 4adfat

_ .5M). To this salt IN'DMF (25'mL) at 0C iS added potassium _
ambientderppgeRIyredarHeh. (Mg midreds fiRTRA-MRIAYED Spkts AICTRRIAEERR
conceRAZaYbeNerite {fe3EohpburdiQR rrmsl) uhistide dswaddihectigiiduhe isestisied.

for 1 min. Sat. NaHCO3 solution is added and it is acidified with IN HCI

c. EpSTIRANY BREAL MR b i o
thiadiazgliu®ens. 2,2-Dimethylpent-4-en-1-ol
5-(3,6-Dihydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one is
prepared analogously to Example 1, steps E to |: MS (M-H)' = 297, (M+NH,)" = 316; '"H NMR
(DMSO-dg) § 8.72 (s, 1H), 7.06 (s, 1H), 6.50 (s, 1H), 4.72 (d, J = 4.0 Hz, 1H), 4.00 (s, 2H),

3.85 (m, 1H), 2.85-2.42 (m, 4H), 1.85 (m, 1H), 1.55 (m, 1H).

Example 46 A , 4
5-(3-Hydroxy-6-methoxy-5,6,7,8-tetrahydronaphthalen-2-yi)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one

OMe

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,
chIoromethoxymefhylbenzene (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,4 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



To a solution of LAH (17.6 mL, 17.6 mmol, 1 M) in THF (2 mL) is added

2,2-dimethy1-4- pentenoic acid (1.61 mL, 11.7 mmol) at 0 C. The mixture
Wo28iiBipéelio warm to RT and stirred for 2 h. The reaction mixEGrEGSiHyP46545

cooled to 0 C and quenched with ice. The mixture is extracted with ether.

The ether layer is dried with NaSO48d concentrated to afford the title

compound as a yellow oil. C. Benzoic acid

6-(5-hydroxy-4,4-dimethylpenty1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin2-y1)-
A solutitapbthadehb2nzylezyes-Tjdrditie 561MSolete iy grarpatdtiaerabybilsly to

W 18 $I6RA. fromLpenEQic R Bone (87.6 mg, 0.17 mmol) in DCM (3 mL) is
benzyl romo- §(1 1,4-trioxo-1,2,5- thladIaZOhdI(I)’ln%g(rE) né?) thalenm%alélsﬂer BnéThe )

added 08 inseRRRAI9EALRSSH-VRItiRierRaRRS 4 ma-01 S5mel) dn &
mixturdeistifyed éQETEm&BOnWrA&d filtered through Celite. The filtrate is concentrated

drox ro -di yI entyl)-na htha
and pugéflfigy gg\g} % fg/ gfmﬁ 8 3’ r}lde céo) ?r?p%'un ﬁ@etébelﬁs 2.54
{t, J= arhﬁo@UMS:B)Otb(Exlesrerréz:LZHboﬁwﬂﬁnéﬂd)ad;M (s, 2H), 4.57 (s, 2H), 5.03 (s, 2H),

5.8 (s, 51 RYEHQXY 414 iBE NP BAAIER; (Avl-riTiex0s342, 5-thiadiazolidin-2-y 1)-

naphthalen 2 ;‘ﬂi ester and 1 N -NaOH solution to replace KOH: Retention

C. R by AR AIAER SRR B 21, e 1,25

thiadiakol®ibdnd-ohe 1-Bromo-5,6,7,8- tetrahydronaphthalen 2 oI To a solution of

A mixtgqr8:ds%: Fé@%%qw%fﬁ‘ﬁ@ ARy ghé%?o'%’ﬁeﬂ)é@#r%gdﬁa RbYniRAgHEy)-

ropswise N 16.9 mmo e solution is s at room

1,1-diqgenberativiadiszaldin- %ﬁ@%@é&@"& RS0 MAh 0eidP % Rf4eEP @ in MeOH
is hyd@%{ad@ﬂarwévlg%% atdi BaNCERE albdurEhe fiiteda thedaghldelite and

Ioftéeg #‘y %‘g&hﬁ]ﬁ 2 Et (Ag %ﬁ%@éﬁ%t%ﬁﬁﬂr‘; then converted

Conce'%réomo d Ien- -

toa polasmmbsglirmrfb #e ademén@ﬁpeﬁbwéﬁﬁ@a{@rﬁl@dntrr{éQﬁ%rem%oﬁhﬂ%l?
(CD@@J’?S’W@ ifﬁ?ﬁ‘(ﬁvﬁmﬁﬁmbwmaﬁ biHalen-2-ph lhas Q@ip@fr@m@ﬁ@ﬁum) 2.97-

bed in J. 46, 1962-1979 (2003 nzy
3 01 (R 1. By S5 S0 SO Bt Aoy 78 NGRS 110, 712 (. TH): (W-H)
= 311.6-Benzyloxy-5-bromo-7-nitro-1,2,3,4-tetrahydronaphthalene is prepared
analogously to Example 1, step B. D.

ExamErggﬁzyloxy-4-bromo-5,6,7,8-tetrahydronaphthalen-Z-yIamine
5-(6-Etﬁoxy-3-hydroxy-5,6,7,8-tetrahyd ronaphthalen-2-y1)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one

OFEt

HO

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



WO 2007/067615PCT/US2006/046545 - 82 - To a solution of
6-benzyloxy-5-bromo-7-nitro-1,2,3,4-tetrahydronaphthalene (0.50 g, 1.38
WoBIY$AATOH/ELOH (3:1,20 mL), is added iron powder (0.50% BB82006/046545
mmol). The mixture is heated at 100C for 2 h. The precipitate is filtered
through Celite. The filtrate is concerfifated, extiacted with water and
CH2CI2, and filtered. The crude material is purified via Biotage, eluting
with 0-20% EtOAdhexanes, to afford 3-benzyloxy-4-bromo-5,6,7,8-
for 18 betrBiny drixhaptithedeitidgthbeitveeiVEXOAC-2B83IN3BL] solution. The organic
extractﬁﬁ?ﬁ%ﬂ%@%@&'Zlr%@ﬁ%@%%‘?é@p%‘?Bé?ﬂMé)rslph'rﬁlQ&(%]g%étﬁ@%q@z
compoyngd 5P BENBE A dronapthalen-2-y1)-1,1-dioxo-1,2,5-thiadiazoll
din-3-one is prepared according to the general procedures outlined in
B. ZRanmgyksSteprzidoxyié-akors6/508¢Bahyel(enaphtiéieh(@;ylH), 14diexe;1,2,5-
o2 2 (9- (m, 41-0, 1.88-1.91 (m, 4H). Example 45
thwd'%‘é—%%éﬁ%xy-&6,7,8-tetrahydrona hthalen-2-y1)-1,1-dioxo-1,2,5-thiadi
The titigzepiapeandifenrararad a%ewiez%m@ﬁé}@&tsﬁe&mmmen-z-m A
solution of 7-methoxy-3,4-dihydro-1H-naphthalene (5.00 g, 28.4 mmol) in
C. SVECEtHOxWMI) Iy drslads®,Z, 8ctepahyidroahplaiBiblé 229y 1,4-dioxw)1)2,5-
thiadiMePHf@:Q_mlé) at -20C. The mixture is stirred at -20C for 10 min. Solid
ﬁﬁi@ IS aaaed, and the mixture is concentrated to remove most of the
The titlel cOMPThedrissitapasp anaioarublydavoxTRlo A6 aiiap SedisiiBigHars a solvent
to replNd4frdFAT! hrNﬁI-RTWrBCI layer 5 dRedayer Mose4 andiepneEReH(m,
to afford 7-methoxyl,2,3,4-tetrahydronaphthalen-2-ol as a red solid. B.
140, 283680 b Prlomn OB/ bl A M AR e B 5575 B4, 21, 3.72:3.79
(m, 1H; Mathsy2h)? 8 g5 tetrakydros aphitHalenid-pl)(4.885, from step A) is
taken up in AcOH (15 mL) and cooled to OC. Concentrated sulfuric acid
Examéﬁﬁops) Is added. The mixture is WO
67615PCT/US2006/046545 - 83 - stirred at OC for 20 min and then
5-(3-Hygdsanyd iR périatirhydeenarhihate Rl rtk dioxarhtied
thiadikgdvarindceneold 1 N NaOH and EtOAc. The organic layer is dried over
MgSat and concentrated to afford acetic acid
7-methoxy-1,2,3,4-tetrahydro-naphthgd “ylester as a red solid: 1H
NMR (CDCI3)57.01 (d,J=8.0 Hz 4 .71 (d, J = 8.0 Hz, 1H), 6.60 (s,
1H), 5.19 (m, 1H), 3.77 (s, 3H), 3.0 g, J=16.0, 8.0 Hz, 1H), 2.90-2.70
(m, 3H), 2.05(s, 3H), 2.05-1. 1), C. Acetic acid
- 7-hydroxy-1,2,3,4-tetrahydronaphthalen-2-y1 ester BCI3 (1 M in DCM, 56
mL) is added to a mixture of aceti 'rc\l;::
7-methoxy-1,2,3,4-tetrahydronaph Iﬁn-@-ylester (4.94 g, 22.5 mmol) and
Bu4NI (10.8 g, 29.2 mmol) in DCM’ (1 mL) at -78C. The mixture is
stirred at -78C and then warmed to room temperature over 1 h. The
A. éMathoiyametindes dedirperd=2Anaptthedsvelddnéne. The organic layer
A mixtSrg" ?%Wﬁhd%%%@e‘ba?%g‘gg%%ﬁmg RARYI e BH3HOrde3Chifol) and
ip 4O

~acid 7 , 2,3,4- tetrahydronaphthalen-2-y1 ester as a yellow oil,
sodiufyRiie 680Stareird %%ﬁ?ﬂ%ﬁ{ﬁ@%ﬁﬂ?@ BUesHER BexgRgs) i [aaRe is heated

at 80 {CREBYSHYE. 9BHE mlxeufeGsHmiehthe 6 Eatkdtlilly withQvibtzr 2hY,i6 Eititioned between

EtOAc and brine. The organic extract is dried with MgSO,, concentrated and purified via

-n

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



(s, 1H), 5.18 (m, 1H), 5.00 (m, 1H), 3.05 (dd, Jr 16.0, 8.0 Hz, 1H),
2.90-2.72 (m, 3H), 2.06 (s, 3H), 2.06-1.89 (m, 2H). D. Acetic acid
WO 208HRK/161/-1,2,3,4-tetrahydronaphthalen-2-y1 ester The titlPEHSSMNGR4654S
is prepared analogously to Example 1, step B. E. Acetic acid
7-benzyloxy-6-nitro-1,2,3,4-tetrahydfdnaphthalen-2-y1 ester To a solution
of acetic acid 7-benzyloxy-1,2,3,4-tetrahydronaphthalen-2-ylester (5.77g,
19.5 mmol) in AcOH (30 mL) is added a solution of 90% HNO3 (3.0 mL,
To an ite-EeblkursaluivA oD thmXy-LapptrfH} Hiditedne2iibeaphitiyaleatd @& 170 9,
36.8 gl MAEANIAPRR PERA (hUBASI AT EP PR IRREY WA TN G S Hihe.

~Is stirred at room temperature for 1.5 h‘and partitioned Between EtOAc and
mixture s sised #HR LofefAl el heuaraaeionforosred i d Atk aibPangter and
extracr AmaEegEAPTAY Bt aassin aeied with MgSO,, concentrated to give the title

7-benzylaxy:6-njtro-1.2.3 4-tetrahydronaphthalen-2-y.1 ith.some.
Cc)mpollr‘r'{'puan és'g r %Tg |z%1'li(d)rr]1dfr'5'r?1 é“ghtgﬁa{jr%% @%&d’é’@%ﬁi@%ﬁ%gﬁhich is

quickly rinsed with Et20-hexanes to afford pure acetic acid ‘
C. GMethaydrmaiind-1.234tetrghndrepariihalensn-2-y1 ester: 1H NMR
To a stihaér 3 8BRS Lbtndti-1,23 tehhhydréHa (hitHaign S22 (8,25 ¢hariH),
| ;riethy%ﬁ%&@?ﬂﬁ@%ﬁ n(%?ﬂ}] iE.'Bgé'&tﬁ @C'?Hi’)laﬁ'b %92 20484 B3 il Siethy!

e
etherage4 iTiGomi-bit i) HmB wisetr Afttrsitpatieaie iy the mixtwels warmed to
RT and QA0 Kol / W§R 00e/84 Qe mortid aduBedHaatof agetistagidith EtOAc. The

7-benzyloxy-6-nitro-1,2,3,4-tetrahydronaphthalen-2-ylester (1.01 g, 2.96, -
orgaf ) PRSI St DA S TS FOPSRUBEEA T TRl

compand as angbilent ddinvadcatisr¢hfor Ut ifhibenmiscttistes fitboed phrifiagtioGelite,
and the filtrate is concentrated to give the title compound as an oil, which
D. MR SH S RiFh)arssiphthalen-2-ol
_G.5-(3,6-Dihy’<¥roxy-5,g,7,8-tetrah}/dro-naphthalen-z-eyl -1,1-dioxo-1,2,5-
The titlgcoimpYifHsRERared analogously to Example 45, step C.
5-(3,6-Dihydroxy-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-1,2,5-thiadi
E. tRianeSonethybichiddetraiydoenaphii@tempiel1, steps E to 1: MS

izt i at " d 72 (s, 1H), 7.06
e T (N0 S a1 T2

.85-2.42 (m, 4H), 1.8 , 55 (m, 1H le .46
. AR MR T R SRAETRRIBT A -1, 1 dioxo-1.2
The tit}B-cihnzgmtinadlisiprsporesl @haogdusly to Example 44, step B.
5-(3-Benzyloxy-6-hydroxy-5,6,7,8-tetrahydronaphthalen-2-y1)-2-benzyloxy

G. 8BEMNHEsY8¥erdmar 2R IRAcHNIrs-91263/ 4 Etdakg dtonaphthalene
5-(3-benzyloxy-6-hydroxy-5,6,7,8-tetr dronaqhthal -2-yl)-1,1-dioxo-1,

The t'%§°ﬁﬂ%3%%@fﬁ@@?e%ﬂ%%ﬁ%?ﬁ %’?H?Bf? It &tiate from Example
45, chloromethoxymethylbenzene (0.068 mL, 0.49 mmol) and potassium

H.  3Bpordexyt4dromaBonetimdbif, DRt irrMdrenaphdopigR3-yiamne,

The titld€ofBBHHa i B%HQ%&?Q%%WE&%@%@ INsHGdselution. The

organic extract is dried with 4 and concentrated. The residue is
L B SRR Y S SHESARASHELAR - Bloxo1,25-
thiadiadstidind@omeethy1-5-(3-benzyloxy-6-oxo0-5,6,7,8-tetrahydronaphthalen-2-
The t|%%)8'%%%%é%%éé%%%%ﬂ%msgég'@é%egeWQaI 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. |



A solution of
5-(3-benzyloxy-6-hydroxy-5,6,7,8-tetrahydronaphthalen-2-y1)-2-
Woeeeishhethy1-1,1-dioxo-1,2,5-thiadiazolidin-3-one (87.6 RE§TA$7006/046545

mmol) in DCM (3 mL) is added to a suspension of Dess-Martin reagent

(80 mg, 0.19 mmol) in DCM (1 mL).88&e mixture is stirred at Rl for 30 min -

and filtered through Celite. The filtrate is concentrated and purified by

chromatography to give the title compound as an oil: 11-1 NMR (CDC13)
Exam@@aN (t, J = 7 Hz, 2H), 3.01 (t, J = 7 Hz, 2H), 3.55 (s, 2H), 4.44 (s, 2H),

s oH R URIMFSED F RS RER ol LR T ARABALEY

thiadizgidin-Branscy-6-methoxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,
2,5- thiadiazolidin-3-one A mixture of
2-benzyloxymethy1-5-(3-benzyloxy-6
-14)- 1,1-dioxo-1,2,5-thiadiazolidin-3
Pd/C (15 mg) in MeOH is hydroge
mixture is filtered through Celite_ag
RP-HPLC to give the title corHBoun which is then converted to a
potassium salt with the addition of & gl»,loHcoa(o 075 mL, 0.038 mmol):
1H NMR (00300) 8 1.74-1.79 (m, {H)/2:00-2.06 (m, 1H), 2.62-2.70 (m,
2H), 2.75-2.90 (m, 1H), 2.97- 3.0¥{mH1H), 3.39 (s, 3H), 3.60-3.68 (m, 1H),
4.29 (s, 2H), 6.59 (s, 11-1), 7.12(s, 1H); (M-H)" =311. Example 47

A. Mtﬁﬁm Bdintethyl-3,4.diByidtmRiidnapatiniaienchyl)-1,1-dioxo-1,2,5

g S EIRRRBR IR A0 6ce8s moh e ot @t 252 ) and

sodium M@gdﬁ@@ 5. ﬁqqld@g@“mﬁLgafﬁyéaAhﬁqxtwip@ ¥fith hexanes) in toluene is heated

at 80 °57(‘3rl39d1h aydd Om{éﬁﬁgdﬂ@éy%%ﬁeﬁ&%@wﬂﬂw \iah s bﬁcﬁfl%)pbﬁltﬁilﬁ’é’g’gietween
jadi in-3-one a xample

EOAG H T Bront R S35 FAL 528 st LA A (B e v

columi czt@qmatggrﬁpm{\;ﬂcqgerthy ititleticcmobpauiRdrag\edight yellow oil: '"H NMR (CDCls)

5 1.26 WHNG7 682 G LY R2096{046Ak -PE 5 192 L. I BS QX esS6 (s, 1H), 6.82

partitioned between EtbAc’and 1N'MCI solution. The organlc extract is
(d, J= cﬁt@tﬁ"%ﬂw"ﬂ)lg%@lﬁ%nﬂ'céﬁc@ﬁtrﬁféb The residue is purified to give the
titte compound as an oil: (M+NH4)+= 478,

B. 5-(3-Hydroxy-7,7-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yt)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one

xg-5,6,7,8-tetrahydro-naphthalen-2
(65.7 mg, 0.130 mmol) and 10%

oncentrated and purified via

The title compound is prepared analogously to Example 48, steps B-l: '"H NMR (CDs0D)
3 0.85 (s, 6H), 1.42 (m, 2H), 2.31 (s, 2H), 2.62 (t, J = 7 Hz, 2H), 4.35 (s, 2H), 6.53 (s, 1H),
6.91 (s, 1H); (M-H) = 309.

Example 50
5~ (3 Hydroxy-7-tr|fluoromethyl -5,6,7 8-tetrahydronaphthalen-2-yl) 1,1-dioxo-1,2, 5-

thiadiazolidin-3-one



B.
2-Benzy1-5-(3-benzyloxy-6-0x0-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-di
W18 B1%hiadiazolidin-3-one The title compound is prepareBCT/US2006/046545
analogously to Example 46, step B. C.
5-(6-Ethoxy4-hydroxy-5,6,7,8-tetrahf¥@ronaphthalen-2-y1)-1,1-dioxo-1,2,5
- thiadiazolidin-3-one The title compound is prepared analogously to
Example 46, step C, using EtOH as a solvent to replace MeOH:1H NMR
(CD30D) 5 1.16-1.22(m, 3H); 1.75-1.81 (mF1H), 1.98-2.11 (m, 1H),
302 (m, 1H), 3.56-3.64 (m,
(s, TH), 7.08 (s, 1H): (M-H =

2H), 3.72-3.79 (m, 1H), 4.46 (s, 2H
325. Example 48
5-(3-Hydroxy-7-methyl-5,6,7,8-t€
- thiadiazolidin-3-one N"QOH A7
6-Methoxy-2-methyl-3,4-dihydro-2Ig na phithalen-1-one A mixture of
6-methoxy-1-tetralone (5.0 9, 28§ methyl iodide (20 mL, 262

dronaphthalen-2-y1)-1,1-dioxo-1,2,5

mmol) and sodium hydride (60% 38 mmol, prewashed twice with
hexanes) in toluene is heated aDB for 3 days. The mixture is quenched

. A @ame%)éx%ngglﬁ dr nd 'S '0” _y ox ﬁﬂ,%{ﬁ and brine. The

rganic extrdct is £ont ntrate purlfled via column
Toa sotumnaabguammwlgweeﬁa ﬁaerdorﬁbdunma& ;| Tgtﬁ (@lew)dt A FENMR

is addé@'ﬂ@&ﬂ 8.84 &4, Ji71Hdm3H D 3 B3rLRR4Re) @II’B@\%S@ Aflér 40.ril) 6-methoxy-
2.51-2.60(m,_1H), 29030 F(m 2H 38

-tetraéoge_@ %) 18. Mn(aolj gHF(751 dded )78 %8 Qt is then sttrregI a‘g -78°C .
for 2. %Mefbmyhﬂammmémy&md@ﬂmmaﬁabmhwensladnedstt istbeanwarmed to RT

d t AL r% added and the reaction mixture is extracted with EtOAc,
ands -metho yl-3,4- d(ia'h dro-2H-naphthalen-1-one (7.0 g, 36.8 mmol)

washeg MWYN&%L%&*%Q&?@&HWM$@¢%@?ﬁﬁ%§%€rtﬂaﬂ"{ﬁué*éeéﬁl?

compdDall ¥4 yeddw HirreniatsEl iankd meia stdewitheutgactieatispoured to 120
mL of water and extracted with ether. The organic phase is dried with "~

B.  fiRNGaGe ?ﬁﬂH@tSﬂné‘%ﬁSYV% ihaillareaieadpidardaiexglow o and it

is used Ini the next step withoUt purification.,

To a sopjtionRb(Ryvethey . feft&nrﬂfeGeﬁﬁtftﬁtﬁtakwé%tﬂ@ett}wéﬂﬁaﬁ (3.00 g, from step
A) ancﬁﬂﬂﬁﬁ&@t@n%mﬂ&bérhéﬂadbﬁeﬁﬁhyt’éﬁﬁﬂ@b%wd&ﬂelwb@ 24% amdol) in DMF (20

triethylsi an 74 mmol t i e
ml) is trlﬁé:‘éllé %b adngt mL, E%Ot ' #oa%W%gg A?déi sﬁm OI) n
DMF (#0 min), hm dfmméunmtné’dtﬁs o a@@tﬁwécﬁ'ﬂ&hgé e Sn!e%n@zmwstlrred at

RT foﬁ@i_ﬂﬁ'ofbiﬁ%ﬂtﬁ@@%ﬁé@é&&tﬁé@t&i&wﬁmﬂmﬁm @M@t@y@ddéd The
washed with brin ri §Wlth Mﬁq]S[.>r i? nce ted to e&he title und as a

organicIaysmATRS WUB AR e 2 s R ea P

light ypliificsltion . NDIR6(M Ty 1§26 7 8- Betl(ahydﬂmrﬁal@hm&le(nﬁ -OHY 13%e0H8.07 (m, 2H),

320898 ﬁﬁé_@g t‘ﬁ'ﬂ’g gﬁ)aE@fB usly 505 " fé‘%ﬁ (/P = £53 9 Hz, 1H), 8.04

7,8-tetr yd rona p The title compound
(d, J 3PdiépakBd analogously to Example 44, step A.
C. 5-(3-Hydroxy-7-trif|uoromethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1 ,1-dioxo-1,2,5-
thiadiazolidin-3-one
The title compound is prepared analogously to Example 48, steps B-I: 'H NMR (CD;OD)
51.62-1.68 (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



F. 1 -B romo-6-methy1-3-nitro-5,6,7,8-tetra hyd ronaphthalen-2-ol The title
compound is prepared analogously to Example 44, step B. G.
WR2BEARIRY-5-bromo-2-methyl-7-nitro-1,2,3,4-tetrahydronap RAHEFE 0P 6545
titte compound is prepared analogously to Example 1, step B. H.
3-Benzyloxy-4-bromo-7-methy1-5,8,9%B:tetrahydronaphthalen-2-ylamine
The title compound is prepared analogously to Example 45, step F. 1.
5-(3-Hydroxy-7-methyl-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-1,2,5
5-(3-Hy thnoxiaZ-d4idprSpyh8, 8,7 ¢BiéerabydvonaphithalepR ad) et aliting-1025e
thiadig‘f&%mﬁtgﬁ%dure outlined in Example 1, steps E-1, except using _4M HCI
In-dioxane to replace TFA for the removal of Boc protecting group in the
step of G: 1H NMR (CD30D) 5 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}~R.68*R.71 (m, 3H), 4.43 (s, 2H),
6.65 (s, 1H), 7.04 (s, 1H); on-FO-= & O
2007/067615PCT/US2006/0465453 <88~ Example 49
l ahydronaphthalen-2-y1)-1,1-dioxo-
1,2,5- thiadiazolidin-3-one 181070 A’

6-(3-Hydroxy-7,7-dimethy1-5,6,
6-Methoxy-2,2-dimethy1-3,4-dihiwm\-z/l-bnaphthalenjl-one A mixture of

6-methoxy-1-tetralone (5.0 g, 284 mﬁ’\i)a, methyl iodide (20 mL, 262
mmol) and sodium hydride (60%% 58 g, 138 mmol, prewashed twice with
hexanes) in toluene is heated QsotCfor3 days. The mixture is quenched

A.  SHplbxyviti2 3 aeRARYEroAE isRlchetreaRioidNe aoitutngl dster

anic extract is dried with M ncentrate if‘iled via column

o S04, d
The 1 B RS 08 S AL RSSO LG 22 BTy MBAB: 11 NVIR
tetrahyOOGIB) BalcPE-(& corpxyliomcid pthyl estepd], 053625 -BagRidly BxdExample

45, st%’é:ﬁ dﬁt@ﬁ Bel) 9/?.38(@& J= 82131 )7 8LBd G th 6453 58 (1B -1h),

3-Hydroxy-7,7-dimethy1-5,6,7,84etrahydronaphthalen-2-y1)-1,1-dioxo-
2.65-7 ,911tﬁi'é!biﬁzmﬁ-%ishéﬁh@ﬁ@e?e%ﬂ{ﬁb&m drefaréd Aldfogdusdy’d (or,

1H), 6@ plel%.stees B= 81k NMR 0B 3OD)56.82, (sHpHN-HA2 1e.2H),
2.31 (s, 2H), 2.62 (t, J = 7 Hz, 2H), 4.35 (s, 2H), 6.53 (s, 1H), 6.91 (s, 1H);

B. ébﬁé_hzzym;ll:'@@ﬂﬁtﬁghydrona hthalene-2-carboxylic acid ethyl ester
5-(3-Hydroxy-7-trifluoromethy1-5.6, 7,8-tetrahydronaphthalen-2-y1)-1,1-dio

The titlg, opmpnunshigiarRARIRA R Aavhite solid from 6-hydroxy-1,2,3,4-
tetrahydronaphthalene-2-carboxylic acid ethyl ester analogously to Example 1, step B: 'H

NMR (CDCl,) 6 1.28 (t, J =7 Hz, 3H), 1.78-1.86 (m, 1H), 2.14-2.22 (m, 1H), 2.65-2.72 (m,
1H), 2.76-2.83 (m, 2H), 2.90-2.95 (m, 2H), 4.17(qa, J =7 Hz, 2H), 5.02 (s, 2H), 6.70 (d, J =
2.5 Hz, 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.



WO 2007/067615PCT/US2006/046545 - 89 - A.
(6-Methoxy-3,4-dihydronaphthalen-1-yloxy)-trimethylsilane To a solution
W eHiiéM3dpylamine (2.42 mL, 17.1 mmol) in THF (50 mL) at BETAa96@46545

n-BuLi (6.84 mL, 17.1 mmol, 2.5 M in hexane) dropvvise. After 40 min,
6-methoxyl-tetralone (3.0 g, 17.1 mfiot) in THF (15 mL) is added at -78
C. Itis then stirred at -78C for 2.5 h before chloro trimethylsilane (3.2 mL,
25.7 mmol) is added. It is then warmed to RT and stirred for 18 h. Water is

D. Q&Mﬁoxiyt-liaseampanybd;ﬂﬁ;d;—tettaiutdnbnﬂblﬂﬁﬁmmm@éeﬁﬁnhmxy

Isopr(j‘} ﬁ&n%ojuygﬂq Wﬂﬁ;%gggﬁ] g goncentrated to give the title

mpound’a$ a ye tis use n the next step without purification. B.

To a sglietheHdr-E-Rrnmteretize %mtmhydmzmwﬂf?abéhmsﬁe F@ldrom step C in
yndw@dﬂ@%?fs@dﬂ@&l%ﬁ/n?l ﬂzrﬂUﬁM@rpﬂgmhﬂlﬁﬂ Ayt roethy gitaRexture is

stired g AR chbr oA S U S DV SB L POy veer

EtOAdetdi3Mytithaetutiom di ﬂacmgarphewV@Hnrﬁte«W@@ﬂg&@mn@?mﬂMFand
purlfle@ﬂ/ralrr)o%ﬁ)qf it g s S EIBRRCEILOEIS: (ﬁm%sﬂéﬁ SHSpRRSIoR: 279,

is stirred at R 2 h. DMF is then removed under vacuum. Water and
OAc are The cla drl |th MgSO4, concentrated

. .E %PBG?RP@S%%?\? Ohﬁg &Wg‘ﬁj[‘r? ght yellow oil: 1H NMR

To the( ED@IB) B B-DérZAdXyrL-INdpropsayR 5D, 3n4 tetah@abdrapdiTh@tenetend 6-benzyloxy-

2- isop?’oéﬁﬁ’eﬂ 9”& 31 ﬁ%&?oﬁgﬂntﬁﬁ&@dwé e ERFRS @ md % Xded

10% F@/@Lﬁ%m@ mLﬁ)hderaﬁr@iscba# Bliandidratma iRt dh-bag 1pixtyre;is 4
filtereckhlodgh- C:iblidl%?;@lm%—ﬁ?tmlf |¥ﬁ6§ﬁ&1@§[§@@5ﬁ6%Lﬁlﬁ{é&ﬂ(ﬁ@dﬁ?éh@@dﬁlﬁpound:
1 S Al

g R BT T e Ty DAk o i 40 ToEa ) 55562
(m, 1HE, 18717029 1(s, tHH) (PR 45310 1Y 596277(76(716115‘963414338021670&6545 J=

2.5 HZ qpl7658 d, J=2.5,8 Hz, 1H),6.93 (d, J = 8 Hz, 1H), 7.31-7.43 (m, 5H); (M-H) =
5-(3 Hydroxy 7-isopropy1-5,6.7,8-tetrahydronaphthalen-2-y1)- 1-dioxo-1,

89. 2 5 thiadiazolidin-3-one A.
6-Hydroxy-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid ethyl ester

F. 54(}&-Hydmmﬁaanﬁnemybﬁ&réc&dsmmt@mmmmr&ﬂfmmhdmzce 4-

1,2,5- e ?jy%ﬁaﬁpgtgﬂ@ne -2-carboxylic acid ethyl ester (JP 09255625)
analogously to Example 45, step C: 1H NMR (CDCI3) 8 1.28 (t, J= 7 Hz

The t'@#—f)O'TWﬂds%s(ﬁP%ﬂf)S@Tzﬁétﬁ RisPaRY, 35 e aolicianalogayslyde Frample
48, st&pd)ED- B0 S 0ipvopin)64b Y sltstehydrbaaphithaleAS200r : THINRIRGHMSIDH,) 5 0.92
(dd, J6 qo (%'SJsté_'HZ) %'3)4 ? 88811 4H) 1'%% 1“3% (ﬂ\u" m) 351 56 (m, 1H), 1.82-1.90

~(m, 1H), 2.85-2.33 (m, 1H), 2.59-2.67 (m, 3H), 3.99 (q, J = 13 Hz, 2H), 6.52 (s, 1H), 7.70 (s,
1H), 8.63 (s, 1H); (M-H) = 323.

| Example 52
5~(7-Ethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1 ,2,5-thiadiaquidin-

3-one



B. 6-Benzyloxy-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid ethyl
ester The title compound is prepared as a white solid from

WR2dP6X8AY ,2,3,4- tetrahydronaphthalene-2-carboxylic acid eXSyI/ES296/046545
analogously to Example 1, step B: 1H NMR (CDCI3) 61.28 (t, J= 7 Hz,
3H), 1.78-1.86 (m, 1H), 2.14-2.22 (M921H), 2.65-2.72m, 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 = 2.5
Hz, 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-tetrahydrona -2-yl)-propan-2-ol To a
solution of 6-benzyloxy-1,2,3,4-tetra dnaphthalene-2-carboxylic acid
ethyl ester (3.50g, 11.3 mmol) in Tk mL) at -78C is added

- methylmagnesium bromide (3M i yl ether; 11 mL, 33 mmol) and the

mixture is stirred at RT for 1 N
M in diethyl ether, 16 mL, 10 mmol) lis agdded at RT. After 30 min at RI, the
reaction is shown to be complete by ¥L€ analysis. The mixture is carefully
quenched with water and partitiongd Jetween EtOAc and aqueous NRICI.
The organic extract is dried with\lgS@4and concentrated to give the title
compound, which is used directly in the next stgp. WO

A.  28thybé7eetrRaY3)42iupioaitbagithalan-1-one

The titfe BSRPSIRY i€ PRI RREMNAohdediff 1 ERAMPIOnaP SR NRIAY Lthyl iodide to

6-Benzyloxy-2- isopropylidene-1,Z,3,4-tetrahydronaphthalene To a
replacg iy 6Fisl¢s-b > ,b}é@:?@t@h&ﬁ%%&pﬁfﬁwéﬁfz-wz;ﬂapéH)zloT7-1-92
(m, 2HyoPmetep €(iA, i ined203nlpnis1ap desshiany (ehizrpe (A8XsNBHEB B0 (d, J =
mmol nd t xfyre is, stir. t RT_fqr, The mixture is then
2.5 Hzpéﬁyé)g'afépi@g%slgw y%anr?' ;;f_laﬁit?@éz%% Gl %t%k%)and 3M HCI solution.
The or%anic extract is dried with Mg804, concentrated and purified by
B.  3F&wiafogethaitd Aviyeie halenBtie compounds as an oil; (M+H)+
To a sol@ich ollﬁz%ﬂ&ﬂmmﬂq&«@ﬂ,&detyammﬁ%phﬂhab;‘nﬁo@bﬂe.ﬂmgmg.@rmm‘ol) in
6:henzyloxy-2-isopr -1,2,3 4-tetrahydronaphthalene an .
Mo R an s St B R I g 1 g or 30 min
Then 2WuHE) #elEtioR (FWmIL) is added amdshedniBedsmiyeshépn 19 min before it is
extractRBERIRE adidoabéhabieaim iR diducT B iwiddre gl eraditRrestaBound as

Celite, and the filtrate is concentrated and purified to give the title
a cleargil 4Ry EBRIMR (CDCI3) 50.95 (d, J= 6 Hz, 6H), 1.31-1.41 (m, 1H),
1.42-1.46 (m, 1H), 1.56-1.62 (m, 1H), 1.87-1.92 (m, 1H), 2.39-2.45 (m,
C. 2ffhylometoxy- 1383, 4tetrahpdrpmmpbthaleres Hz, 1H), 6.58 (d, J = 2.5,
Toa sglﬁsﬁ)ﬂbﬁtﬁ fAmbhé 5',§-§ﬂéy?%%agp%@éléhﬁt%)6l(wﬂgk.%lﬁﬁﬁglﬁn MeOH (20
,--yroox--lsoroy-,,,-era_rona alen-Z- - -Ql0OX0 | .
L) i P8 Ah T APOB I T8 R BB T TR 2 b s i, R he mixture s
filterechtiemparsoCasite, vahitet ofitiratesio gonsintatEd dongile 485 Stepsomwdromt 'H NMR
-| yl:2.6, ,8-tgtrahydran -2-9): )~ ).
e A A e e m o sl
2.19-2(73 (M) 1H)82-126bEMM.I-HHR 85D (833, 6153, (9,55=2267 Wi, 15H1) 62944, J =

2.5, 8 ¥z, 141 %.8%)a ©/3265HEHHY .. 70 (s, 1H), 8.63 (s, 1H); (M-H = 323.
Example 52

D S AR D 2006/00545 - 02 - A
The titie Benyh@ntdithprapardddnatigcaelyriafhnaleia A5osiep C from 2-ethyl-6-methoxy-
1,2,3,4-tetrahydronaphthalene: 'H NMR (CDCly) §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, J=2.5
Hz, 1H), 6.52 (dd, J = 2.5, 8 Hz, 1H), 6.85 (d, J = 8 Hz, 1H).



The title compound is prepared analogously to Example 48, step A using
ethyl iodide to replace methyl iodide: 1H NMR (CDCI3) 80.92 (t, J = 7 Hz,
WRRWN067p15.52 (m, 1H), 1.77-1.92 (m, 2H), 2.10-2.18 (m, 1H) PEDESRW$/046545

(m, 1H), 2.86-2.92 (m, 2H), 3.78 (s, 3H), 6.60 (d, J = 2.5 Hz, 1H), 6.74
(dd, J= 2.5, 8.8 Hz, 1H), 7.03 (d, J= 88-Hz). B. '
3-Ethyl-7-methoxy-1,2-dihydronaphthalene To a solution of
2-ethyl-6-methoxy-3,4-dihydro-2H-naphthalen-1-one (6.10 g, 29.9 mmol)

E. o6-ABthy03-(itrorl,p A 8 etralyiirombfiBhilesie@bl and the mixture is stirred

-5 i . s i
o o N e i o N DRI Ao Gty

5,6,7 Srietrabyrigraririrece! §R82Re titte EERIDMEREI {33k brqruiss) dtis -
allowed 89 viari-kthifemednmperdis S shdaitmkydismapihateted atedotigiiaftarting

.3-ethyl-7-methoxy-1.2-djhydronaphthal 260,1 ma)]) in MeOH. .
materigL B B e O B R R R A P o oty ever s
concegiales! iartinfisdnge ¢oltinurehromatiodrapbinés aive the lesenipound as a yellow
oil: 'H NMIRSHERBES §@ @Y tb%t?'ﬁﬁ%??%voﬁﬁiﬂkb W‘%Sg@ Dﬁ%@ﬁ@eﬁ?n(,tn 5, 4.85-1.90

Hz, 3H), 1.19-1.32 (m, 3H), 1.49 m, 1H 1.82 (m 1 %
(m, 18D, 24~ i{miTh 2:32%54 0 i), 8.7 (8, i) 67845011 3Ga94s1 Ly)-
e 6.57 (dd, J= 2.5, 8 Hz, 11-1), 6.83 (d, J = 8 Hz, 1H). D.
F. GBahgioty7Zestbyanydtonddiditetrahydrosagpteialenound is prepared
The tit%[?éhy -6-%2%%%1,2,3,ﬁi-gt'etrahy@rio&r?g%%rtnh%?ejﬁes:tﬁ%1B NMR (CDCI3).
60.89 (t. Jr 7. Hz. 3H), 1.24-1.3%&m, 3 H), 1.49-1.53 (m, 1H), 1.81-1.86 (m,
G. SHenzYeXyJaivigf, Histebakydionalthaleng-yWamine,, 1) 6.52
To a s(iiatjoh o268 éhiitoxikD;efhybdnifre- 8 242 4HeraMitidonaphthalene (490 mg, 1.57
mmol)ég%%1 %7%5553&%%9%%%%6&1[}%6 %}?lde?lr:'hydro?en atmosphere ¥1Ha|{|n83for 18 h.

_ thyl-3-nitro-5,6,7,8-tetrahydronaphthalen-2-ol' To a solution of 3
Itis thepdticredBiang > Seitasr)tie Aktais (s Genesriiateg i Radesidue is purified by
columf-sHiytafodripigttalyidsanaptiehedenp dupk(2s02 olh. Bomimol) in AcOH (33
mL) dropwise. It is allowed to warm to ambient temperature and stirred for
il i iahi tel 4
H- éﬁgt}gﬁya%?grg?%g oév’:g;glgy%%}@ %?g@ﬁ'igﬁggﬁ ig ’go%%%%g&%% and
thiadigzelidia- By umn chromatography to give the title compound as a yellow.

The titilcdMgy i KGP6PaeEQ9 b (WhitesbildZantbg dug-b 3&4mpR h)stbSd E5fom 3-

benzylyuy oS P oSN onanealen 2 yiamine: (AR (Ebs8B) 8666, 4= 7

Hz, 3H);Be2gzldtyqR;&tHy-7a3icce, 3, M-tptiadR-dron aphthidlehe FRs A, 1H), 2.72-
0 i5.PERRA alggo a1, stepB. G.

2.80 (@1%%/%&7-%@&%?5%S%t%%d&%oﬁgg%wﬂn-Zﬁgmine To a solution

of 6-benzyloxy-2-ethyl-7-nitro-1,2,3,4-tetrahydronaphthalene (490 mg,

Exampl mol) is added 5% PVC (680 mg) and stirred under hydrogen

5-(7,7-Dietinyre iy oy, 8)7 & étritigdhemafiithate iyl 3 aliexent| 206
thiadi%l%?jt&l}s_ap_grri%entrated. The residue is pUI:Ierd by column chromatography
0 give the title compound as a brown solid. H.
5-(7-Ethyl-3-hydroxy-5,6,7,8-tetrahydrongphthalen-2-y1)-1,1-dioxo-1,2,5-
- thiadiazolidin-3-one The title compoupe.ig prepared as a white solid
analogously to Example 1, steps E- 3-
benzyloxy-7-ethy1-5,6,7,8-tetrahydronaphthalen-2-ylamine: 1H NMR
(CD30D) 60.96 (t, J = 7 Hz, 3H), 1.41 (m, 3H), 1.53-1.58 (m, 1H),
1.92-1.97 (m, 1H), 2.25-2.32 {3, 1 72- 2.80 (m, 3H), 4.24 (s, 2H),

6.57 (s, 1H), 7.07 (s, 1H); (M-Hi = %9// xample 53

547,7-Diethy1-3-hydroxy-5,6,7,8-t traﬁy(glronaphthalen-z-yl)-l,1-dioxo-1,2

,5- thiadiazolidin-3-one WO 20 6H615PCT/U82006/046545



-94 - A. 2,2-Diethy1-6-methoxy-3,4-dihydro-2H-naphthalen-1-one The
title compound is prepared analogously to Example 49, step A, using ethyl
Wi 63aplace methyl iodide. B. PCT/US2006/046545
5-(7,7-Diethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-1,2
,5- thiadiazolidin-3-one The title confifound is prepared as a potassium
salt analogously to Example 48, steps B-I: 1H NMR (CD30D) 80.83-0.86
(t, J =7 Hz, 6H), 1.26-1.39 (m, 4H), 1.54-1.58 (t, J = 6.8 Hz, 2H), 2.41 (s,
A.  ZADiRIbyIBAAEthoRiA B, 4-3ibfdr@iaH-bdith(halém)1/00¢é (s, 1H); (M-H =

033 | , .
The ti YorBCHRE R Brbpored anaioousty to Example 49, step A, ysing syl jodide to
replacemetiyidafigelidin-3-one HSN ONO A.

2,2-Diallyl-6-methoxy-3,4-dihydro-2H-naphthalen-1-one The title

B.  S(MDicthyd-prapdretys8)a/D@otethnhy dronaypithie 2y 1)3 Haioxib , 2,5-
thiadi bro[rlbqlq]e_ég reeplace methyl iodide. B.

32,3- |aIIy|%methoxy-l,2,3,4-tetrahydronaphtha|ene The title compound

The title praRtrds alegershamamaiassienm 8akitepal@qisicto Example 48, steps B-I: H

NMR (E930HIH 083L6/s61Rr 0 A5 1 8 B8l seopariith alesy2r s L. J-d9¥0L ony,

,2,5- thiadiazolidin-3-one The title compound is prepared analogously to
241 (e 2hbh 652 Lo 48P Kﬁwﬁ*@c@%@ 86163886 (At bi-1)15-43%2

(m; 8H), 1.52 (t, J = 6 Hz, 2H), 2.41 (s, 2H), 2.62-2.65 (m, 2H), 4.25 (s,
Example|$4.65 (s, 1H), 7.05 (s, 1H); (M-H)- = 365.

5-(3-Hydroxy-7,7-dipropyl-5,6,7,8-tetrahydronaphthalen-2-yi)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one

HO

A. 2,2-Diallyl-6-methoxy-3,4-dihydro-2H-naphthalen-1-one
The title compound is prepared analogously to Example 49, step A using allyl bromide to
replace methyl iodide.

B. 2,2-Diallyl-6-methoxy-1,2,3,4-tetrahydronaphthalene

The title compound is prepared analogously to Example 48, steps B-C.

C. | 5-(3-HydroXy-7,7-dipropyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1 ,1-dioxo-1,2,5-
thiadiazolidin-3-one '

The title compound is prepared analogously to‘ExampIe 52, steps C-H: '"H NMR (CD;0D)
5 0.85-0.88 (m, 6H), 1.15-1.32 (m, 8H), 1.52 (t, J = 6 Hz, 2H), 2.41 (s, 2H), 2.62-2.65 (m,
2H), 4.25 (s, 2H), 6.65 (s, 1H), 7.05 (s, 1H); (M-H) = 365.

Example 55



WO 2007/067615PCT/US2006/046545 - 95 - 5-(6'-Hydroxy-3',4'-dihydro-1
'H-spirorcyclopentane-1,2'-naphthalen]-7'-y1)1,2,5- thiadiazolidin-3-one
WQ 200(06065 A, PCT/US2006/046545

3',4'-Dihydro-1'H-spiro[cyclopent-3-ene-1,2'-naphthalen]-6'-ol To a solution

of 2,2-diallyl-6-methoxy-1,2,3,4-tetre@fyeronaphthalene (4.00 g, 16.5

mmol) obtained during the preparation of Example 54 in DCM (20 mL) is

added Grubbs catalyst (1st generation, 1.4 g, 1.7 mmol) and the purple
5-(6'-Hpddoxg-B, dtididy dt &R T s Hiddficyidiepantune-1s 2 anshidialed] mg prdfsd

the title u d as a brown oil: 1H NMR (CDCI3) 1.78 (t, J- 7

th'ad'ﬁa‘ﬁl}% E&L fégr??‘ B), 2.23-2.28 (m, 2H), 2.65 (s, 211), 2.85 (t, J = 7

Hz, 2H), 3.77 (s, 3H), 5.65 (s, 2H), 6.63 (g\= 2.5, 1H), 6.66 (dd, J =2.5,

8 Hz, 1H), 6.93 (d, J = 8 Hz, 1H). B5X€-Hye

'H-spiro[cyclopentane-1,2'-naphtha -y1)1,2,5- thiadiazolidin-3-one

1,1-dioxide The title compound igprepdred analogously to Example 52,

steps C-H: 1H NMR (CD300) 8

(s, 211), 2.73-2.76 (m, 211) HP28 (3

= 335. Example 56 N_

5-((S)-7-Ethyl-3-hydroxy-5,6,7,8- etraﬁydjonaphthalen -2-yl)-1,1-dioxo-1,2,

5- thiadiazolidin-3-one WO 2007466R615PCT/US2006/046545 - 96 - A.

(4- Methoxy 2-vinylpheny1)- _metbanol The title compound is Prepared

usl t f | Idehyd
I L S i ST M S
Toa snluyon 692@2 dnﬂﬁ-ﬂmamx)m%?(dblte\ﬂtahydmriazhma)er&m 08y, Jt6 B, rhimol)
obtamé&zd@ﬂ% @n%p(g (%rlajrgh%rgxa]rﬁe e GAHDENT @AY addd @bk Ldtalyst
(1st gengsation, é’tt%rl 4- mgmlo@dzt%ﬁlﬁ@ﬁial’@ﬁeo'%%ofﬁﬁcﬁ{ Bif for 18 h. The
mixturédsnoetivexyr@adryhohamifiddnethias the Tid @rdrnimel hraietbil HMemR

( atQ C,i BB I r ter
(CDClglﬁj%gyogféyfullg%ggﬂf gzy e%géqs%‘?ég?y? %egf]nglx g alﬁ’tr%one Zﬁ) 285 J
=7 Hzggkb¥uBy bésndich E{@ﬁ\@aﬂd)l\@ﬁ&:(d)sf(rpla,{?awmﬂl%ﬁﬁédnd 6208, 1H), 6.93

(d, J =3jyst ) .to 7 - 8). The organic extract is dried with MgSO4 and
concentrated to give the title compound and it is used directly in the next

s, SRR R AR e e

thiadiazplithin,3zqe (4d -diexide 17 Hz 1H), 7.25 (d, J= 8 Hz, 1H). C.
The tnt@éoﬁ%bénﬁ@&éﬁ}%%taﬁébbé’ouw ieanahhREY Ll Bty NRIEYINOD)

azolidin2-0
8143146(m 4H) 1.66-1.71 (m, 6H), 2.53 (s, 2H), 2.73-2.76 (m, 2H) 4.28 (s, 2H), 6.61 (s,

“1H), 7.07 (s, 1H); (M-H) = 335.

Example 56
5-((S)-7-Ethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-

thiadiazolidin-3-one



n-BuLi (21.3 mL, 53.3 mmol, 2.5 M in hexane) is added to a solution of
diisopropylamine (8.2 mL, 58.1 mmol) in THE (150 mL) at -78C and the
WOoRMRe1618tirred at -78C for 10 min. A solution of PCT/US2006/046545

(4S,5R)-3-butyry1-4-methyl-5-phenyloxazolidin-2-one (11.99 g, 48.5
mmol, prepared from (4S,5R) 4 metB§l-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

A. (mMefhpaiy?-siayipienyl)-ketbarahethy1-4-methoxy-2- vinylbenzene

o S O SR VB ARG o

benzalgshyderd Mg FaespdARIORZ RRIK/EBBOETBRD altiNMR KEDCIs381a18n(s, 3H),

4.69 (dT,E&@mni@ gﬁsrﬁ;&w_(@i&tﬁg ﬂi}th1M9§%)ggﬁQ?mH§F€fH@&m£(ig i %.81 (dd, J

_ r a y 10 e | C pogn as_an oll:

=5, 8150 )t 15 iz 1, 01 105 59 5 Siat - irio o iy = & P, 11
1.73-1.79 (m, 1H), 2.80-2.85 (m, 1H), 2.98-3.04 (m, 1H), 3.78 (s, 3H),

B. UuBromowethylimathoxyZspinylhenzeee (dd, Jr 1.3, 11 Hz, 1H), 5.57 (d,

Toa sdlﬁ?on?’o\"@-ﬂﬂ'éihé(@%(ﬂﬁ#ﬁﬁénﬁ)-ﬂ%m5naﬂ?’f.li|®7gi &g;d% ﬂfg%ﬁﬁféi%hjﬂ;aher (100

mL) at%_l'gsg7 gj f%d;if@??z@}quﬂg% -f(r%%?f)n;vé%ﬁ 1rrﬁ51 ﬁlater is added carefully to destroy
excesy RBE&- (4 Mettiiuyedsuiaytitienzy oateitap-Hetle@FtOAc and NaHCO; (plus a small
7 - 6104 97 | 1 s

e TGS OO0  s )
concentiyRddaA/YS-Birtyia Fomaeund ang ida esch diraii. in dhe ned stgp33I NMR
(CDCIye®B3NsT BifyMeSH«13R)8.44 Qabl, W) atq BzAfigy, . mindd, O GAther Hz, 1H),

oor (s Rl 0 e gl s ol

Hz, 1Hand water layer. The organic extract is dried with MgSO4, concentrated

and purified by chromatography to give the title compound as an oil: 1H
C. (A/BRIGHRI2A-Methoky-2-GihiAbdhRyl)-Betyréi3-40m ety -5 SHdn§fokBzolidin-
0-one tH): 2:59-2.69 (m, 2H), 3.49-3.55 (m, 2H), 3.81 (s, 3H), 5.30 (dd, J=1, 11

Hz, 1H), 5.64 (dd, J = 1, 17 Hz, 1H), 6.76 -(dd, J= 3,8 Hz, 1H), 6.99 (dd, Jr
n-BuLi12] .87z 5BK3) nfrGR(8,50M Shexahe), i€.86ddd Jo-aBsblntidiidf Hiisopropylamine (8.2

mL, 58(%%?&64)M9FWVT30V%Q?W¥ ]’?:'%ﬁﬁémédﬁmg%%\éﬁpe%? -%f?ﬁ? 10 min. A

~m ’\%s added to a solution of oxa oride (4.5 mL, 51.6 mmo ry
solutiopyefNfE1 BB Iyl g itivte PheRviR Re Qligied-anerdid- 8 a.otthihmmol,
preparsalirtion(o8 ()24 (dhetrathophehyionabenty ! X-nepabed 6n 1% BRo8daurs|)

g ' d. ixture is. st 7 5 mir
oYL DA 808 TRUEIS NS A S IR e 1o
mixturesjgvtiyrephat MG das 3imin dtinatly. asofotiam ohihbmeomistiye4snethoxy-2-
vinylbeﬂéé‘i'féoﬁéc;dr Qdé tg?twaaet) E?C%mtlamﬁ_oaﬁﬁlj\l%_!tﬁheﬂh%&W&%F%ﬂ%&iﬁﬁﬁgi‘@ for 10

. a centrate give tne tge compouna as an orange oll. . . .
min an g B B e g T B P07 BLS (43 fo T miture i
partitiongd dietiveen HQistbydeth il @dstdtitma Thepegaiineftract is dried with
Mgsomé:ahwgp%a%la%nh@w%mdwrem&isgé%;rﬁ,% G MR %;ﬁ?‘gugoo s an ol

] mL) at 0 C. The mixture is stirred at 0 'C tfor 30 min. Then a solution o
H NMWQ@W&M#ﬁ@M@&VhD&MaﬁM@ @R 2PR rRaE(ps0 ML) i€3-1.79
(m, 1HRdHe0.2TdE(mixtkne 2sostisred @h OfHIOB & (s eimixtye ispoaHitiened 70-4.75 (m,

t E10 | T ic extract is dried with MgS0O4
w5 SN TP R T ey esos,
6.72 (dCDEBD. Btz (t1)=6799 Kz, [5+2, 8 123- D870 (dd), L4241 W7Hen,1H))7.13 (d, J
= 8 Hz210f; 724 -1mhalinh; %—?67.%-9.%%'%“3&?7:81 (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,

, 6.74 (dd, J=.3,.8 Hz, 1H), 6.94 (dd, J = 11, 17 Hz, 1H), 6.99 (d, J =8
o (R fifislignczningnal fitantor 1. 699

(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. 1H NMR (CDCI3) 30.96 (t, J = 7.6 Hz,
3H), 1.41-1.54 (m, WO 2007/067615PCT/US2006/046545 - 98 - 2H),
2.30-2.35 (m, 1H), 2.49-2.55 (m, 1H), 2.76-2.82 (m, 1H), 3.78 (s, 3H), 5.94
(Add 1= 25 10 H> 1H)Y 622(dd 1=2 10H> 1HY AAOA 1=2H7 1H)



l.
5-((S)-7-Ethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-1,2
WO0H{8efietolidin-3-one The title compound as a potassium s&EEUS2006/046545

prepared analogously to Example 48, steps D to 1: 1H NMR (CD30D)
80.98 (t, J = 7.6 Hz, 3H), 1.29-1.42-(%4,-3H), 1.50-1.62 (m, 1H), 1.80-1.95
(m, 1H), 2.24-2.31 (m, 1H), 2.69-2.79 (m, 3H), 4.28 (s, 21-1), 6.58 (s, 1H),
7.09 (s, 1H); (M-H)- = 309. Example 57 5(6-Hydroxy-7-(1 ,1,4-trioxo-1

LiBH, (2,66tl,i#6. taaotidinie2agid et 2034 oditiahyafr@ 8 pR)H (R 22(4-methoxy-2-

o BN ) Jhana T
(132 ri e ) 8Ll Ch oA R T B 6 chiaTigle Eeaswm%ﬁ;dqmms
Watermmﬁéﬂm@éﬂdéﬂleehb%d W\/admtmi-bf&‘aquBIQICI solution. The mixture is

partltlo(fl[erre ls”ﬁ QA% haqer(% hexanr%ble;’cﬁac |§ 3rl \/g}{/va ff\%gétds

he solventisr move er vacuum gen
concenmyafrgl %Q@@MWMDMMM& @sga/yéngwt@lcqmmma ge am:qls) H NMR

6 0
oo RO 8 e Rl M el o0

3.49-3p ("f‘o%ﬁéﬂo b ot dotB AR s ifdte Ak 564 (dd, J=1,17 Hz, 1H), 6.76
' -(dd, J 6-Bnéthiaxyi3)4edibyddovaphthien2zy 1 €5 R05(6, 9,=18.Rannin)|, 206Ny, def 8 Hz,
1H). Pharmazie, 332, 23-30, 1999) and methyl 2,2-diemethy1-4- pentenoate

(2.0 g, 14 mmol) in acetonitrile (10 mL) is added Pd(OAc)2 (81 mg, 0.364

mmoz() tri-o- tonI hosphine (443 mg, 1.46 mmol) and triethyl amine (3.8
E.  (Rl-244- M?ﬁh?aﬁy A anzYiPrtvTaldehvaeso C for 18 h. The reaction
DMSO{T@M&JM@BI@rﬁdnyhﬁmgie@tﬂl&smnsﬁmﬂrai@q/mdoema@tednmtbfaGﬁmm) in

dry DCW?’I%@%@)% %’ﬁ é"&%ﬁ}}ﬁg %Q%#gj;% stire %l%' ﬁ V){Ohm%g 04 on of

concentrate residue Is puri chrom atograp ivé he?

(R)-2- @owﬂbem%glavy@mm)sbmmm{l @ﬁQC@@IB)fBQ')llg @,Cwoma B, agded The
mixturé s diime®af 978 Bligk 5inHihinenab405- 350 °8.763 (sh 3hiehfbmY18 mL,

129 méu?_]&ls %_?g Zé_sqg\’lvljy? ]f?ueHr%?xJ&'J_'ré .% gtslar(rsedlaﬁ') 18 6% @CG%r(q]ES %nl_lR 6l‘he rguxture is
- partitiongd-habwesryDEC M 3np ey diiiacdnapatbegdanexiartdsdinret iwitbdvigtiand

conceﬁ?ﬂﬁe’@%@fb@ﬁﬁ%ftﬂ_ D& 4B ARBRRUI dBRERAGed analogously to Example
52, step C. 5[6-Hyd roxy-7-(1,1,4-trioxo-1,2,5-thiad iazol id

in-2s frah thal 2-dimethylpent id
P R N e B BP0t 0 el 46,
MeLi (St B51 axveptuBiMgrsdigitny etieehosidddedrbpasaspetwisiuoh t-butoxide
methyﬁﬂgmimmmmem%r@&f#% lg"@?Wn'h‘% HoREOPLS }g.%o&w The

9-1.32 1.39-1.41 1.60-1.7 1H), 1.90-
mixturd 5159 SO Tl MboTB9 A0 6] S BRSSP
butyraldetiidy (6.02 ¢8,id FHRNS&H YR addeamPhe Dlixture is stirred at 0 °C for 1 h. The

mlxturé (@ tﬁ%\‘eﬁ{ﬁg’fé{a?b&ﬂeé tﬁ% el e;a Wéﬁ"'*Ha%?’g@n?c%ﬁréé@‘ﬁ*ﬁ‘é%r&ﬂﬁ

11-2,2 |met ylpentanoic acid
MgSO4 concentrated and purified to glve the title compound as an oil: "H NMR (CDCl3)

5 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 (CDCl3) 6 0.96 (t, J = 7.6 Hz, 3H), 1.41-1.54 (m,



,0 N/ O H To a solution of
5[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-1,2,3,4-
WoRaH)ehddaphthalen-2-y1]-2,2-dimethylpentanoic acid meth(EEIE2080/046545

mg, 0.12 mmol) in - 100 - THF/MeOH/H20 (3:3:1 v/v/v, 1 mL,) is added
NaOH (50 mg) and it is heated at 809€ in microwave for 10 min. The
solution is concentrated, dissolved in H20 and neutralized with IN HCI
solution. It is then purified by RP-HPLC to give the title compound as a

2H), 2|3fh2yad|ow, dblid 2 49-RIBEIRC O30 R)7812182 (66 1H), 13288 1s38HiIn 5.94 (dd, J = 3.5,

3 m, . . 90-1.. 2 2
10 He SIS SE A, R 2 D0 ol U SO o o200 ehd M),
7.00 Gholt Edmiice

- 5-(6-Hydroxy-2-methyl-2,3-dihydrobenzo[b]thiophen-5Lyl)-1,1-dioxo-1,2,5-
H.  @)éEthylebmBthuxy-023,0-t¢t¥ahydronaphthalene

s o o : . .
i e T T o
methogydedtGRVenFRRbAIRREH d3 MBI G 8187 dh V& B8 HD B )pads-1.42 (m,
3H), 13B113BED(m, 1H), 1.89-1.94 (m, 1H), 2.29-2.35 (m, 1H), 2.77-2.82 (m, 3H), 3.76 (s,

3H), 6.61 (d, J = 3 Hz, 1H), 6.67 (dd, J = 3, 8 Hz, 1H), 6.97 (d, J = 8 Hz, 1H).

. 5-((3)-7-Ethyl-3-hyd roxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one '

Th.e titte compound as a potassium salt is prepared analogously to Example 48, steps D to I
'H NMR (CD;0OD) § 0.98 (t, J=7.6 Hz, 3H), 1.29-1.42 (m, 3H), 1.50-1.62 (m, 1H), 1.80-1.95
(m, 1H), 2.24-2.31 (m, 1H), 2.69-2.79 (m, 3H), 4.28 (s, 2H), 6.58 (s, 1H), 7.09 (s, 1H); (M-H)"
= 309.

Example 57
5-[6-Hydroxy-7-(1,1,4-trioxo-1 ,2,5-thiadiazolidin-2-yl)-1,2,3,4-tetrahydronaphthalen-2-
yl]-2,2-dimethylpentanoic acid methyl ester

HO
N. O

N

S

S
;N ©
0o H

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-pentenoic acid (3.0 g, 23 mmol) in DCM/MeOH (4:1. v/v, 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). ‘

.



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.
WR2BEARIRY-5-bromo-2-methyl-2,3-dihydrobenzo[b]thiophen® G HE $AE6/046545

compound is prepared analogously to Example 1, steps B. D.
6-Benzyloxy-2-methyl-2,3-dihydrobe®e[b]thiophen-5-yl-boronic acid To a
solution of 6-benzyloxy-5-bromo-2-methyl-2,3-dihydrobenzo[b]thiophene
(2.0 g, 3.0 mmol) in THF at OC is added n-BuLi (1.8 mL, 4.5 mmol, 2.5 M

To a siutieraria)ifunt dhetnaxkeselfionitiered mméthXﬁBQﬂ,{Em@&H\?ﬂ@bBtb]e@MLester (5.6

o, 18 ZRANINARUCHAARMIRS 206 Lol iR el iRs

3M HCI solution is a at0Can c IS adde to extra

pentengige:Oehd braet tﬁ‘fﬁf@é%’fﬂhéﬂ With- MRy 8ddeshiadéOneentBa teng, Prag4 mmol),
tri-o-tofAhAuEpRiRe!(igs Y chagmaiey aRBYristay arieetibescamBPaunthaR R and the
mixurg e 40 Sien T T roerbn AR bt B s Gt
concentiiatethergisetractgd viithliokeAt, 2Thehiaghaiolidier 8 oveshed with 1N HCI solution,
dried vﬁfﬁ%ﬁ@xé(ngl Hb‘?l%@ﬂf?afédj Rl PBS AAS IRINIARDE BiPeHFRRLRSU BRI 69T the

title COT@%%%&MEMé%%)"!LNW@@@ 5 {niQdiaRiR-3%0h a3 206 4hy, 2.79-
© 2,81 (t1JA=narril, AMR) 2@@3(98218)413) 7@%&%{;}%(&9%%}! (P 11MMeRRWIdiag 6 Hz, 1H),

oI o 0 oIe lar sieves in DCM is stirred at
6.29 (%ﬂ'%% rg;gshlel‘? I‘ﬁlé e iS 8(;fr‘gd lg?:H)th elite and the filtrate is ‘
washed with brine, dried with MgSO4 and concentrated. The residue is -
B.  &y{fifathguntchfotptphydieparhihalencshdosimehyinentanaic acid
methyPdétdrenzyloxy-2-methyl-2,3-dihydrobenzo[b]thiophen-5-y1)-1,1-dioxo-1,2,
.- thiadiazolidin-3-one To solutlon 0
The “té E@%Bﬂ%?%&?ypéeﬁ?éﬁ%&” 3'998 RS tRiopiEh$5-y1)-2-(2,4-
dimethoxybenzy1)-1,1-dioxo-1,2,5-thiadiazolidin-3-one (71 mg, 0.13
C. Hﬁﬂy%%m%@hﬂ.}@%éngjm#iar&!ﬁésﬂlﬁtdre is stirred at

tetrahfRir SRR AHthaleA- 201 DM IR THRYRIHEIE)YE giyg the title
o ggm ogn nd it %Htljsed directly in the next S?A&T?I\%/Iw& 301. G.

~ The title cOmMPARBRSPIRBAIGH 2RRI090kRHHe SEBSM1 1-dioxo-1,2,5-
exceptthingasodidm- MhedemtuﬂemmemMmBklsmneqnathamaimmw of the

retere o R D A2 9001 % 1

1.60-1.70 (m, 1H), 1.90-1.94 (m, 1H), 2.25-2.35 (m, 1H), 2.69-2.71 (m, 3H), 3.64 (s, 3H),
4.27 (s, 2H), 6.57 (s, 1H), 7.07 (s, 1H); (M-H) = 423.

Example 58
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-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



/ 0" H A. 6-Benzyloxy-indan-5-ylamine 6-Benzyloxyindan-5-ylamine is
prepared analogously to Example 45, step F, starting with 5-
WR2HANOILB-n itro-inda n. B. (6-Benzyloxyindan-5-ylamino)-aBETEUa§6/046545

methyl ester WO 2007/067615PCT/US2006/046545 - 102 - To a stirred

solution of 6-benzyloxyindan-5-ylami®@+(2.00 g, 8.37 mmol) in MeCN (50

mL) is added AcOH (25 mL) followed by ethyl gloxylate (50% in toluene,

2.49 mL, 12.6 mmol). This is stirred for 2 h, then cooled to 0C, A slurry of
THF/Mssaiilirh @rickc8toxaNerdhyilr)de 43d=0 glaIBﬂ(mmqj) tndddiecheatddhitsas °C in
m.crovﬂvé% 96 HATHRALNMHER G E%V %?JH FfJFk?égoﬁgf%@géSﬁ;zrgf with

estartlmT:]t material. The reaction is ute W|t saturat

TN HChwoltiomd H%’fB?@a%'ﬂlﬁyéwﬁEelﬁBF&ée divestheditiatponrrsingrReedight yellow
solid: "MyBiR (mdagmrmmtnat@si B’I-I\Xa13l29 Pp:ﬁe‘feﬁdSH) 1.39-1.41 (m 2H), 1.60-1.70 (m,

be -5- id meth | ester_as a brown
1H). 1 Solid: 5% Xk% 2?3%12 i'% %Ilﬂ '1??1?0(% @#tﬁ?a@a%ﬁﬁdﬁpgg@né"}s 7.09
(s, THB(8-BerA08xyindan-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one is prepared
analogously to Example 1, steps F-H. D.

Exam@é@sj-lydroxyindan -5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
zolidin-3-one |S£‘epared

5-(6-H étrox ?E )-1,1-dioxo-1,2,5-thiadia

S~(6-Hydraxya r}nﬁ’s hydrobepzslkithiophe ivhsub drdiexe- 1t 6.76 (s,

thiadidad)idird3-éme2H), 2.82 (g, J = 7.49 Hz, 4H),2.05 (m, 2H). Example 61
5-(6-Hydroxy-2,2-dimethylindan-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
A. 6-Bromo-2,2-dimethylindan-5-ol The tile compound is prepared
analogously to Example 48, steps A-E, from 5-methoxyindan-1-one. B.
5-Benzyloxy-6-bromo-2,2-dimethyli The title compound is prepared
analogously to Example 1, step,B- MR (CDCI3) 8 1.13 (s, 6H), 2.63
(s, 2H), 2.65 (s, 2H), 5.10 (s, 2H), 6.78 (& 1H), 7.33-7.49 (m, 6H). WO
2007/067615PCT/U82006/046545§_%\

N ©
H
A.  6-Methoxy-2-methyl-2,3-dihydrobenzo[b]thiophene
The title compound is prepared from 6-methoxy-2-methylbenzo[b]thiophene (WO03/106462)
based on the procedure 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‘.



C.
5-(6-Benzyloxy-2,2-dimethylindan-5-y1)-2-(2,4-dimethoxybenzy1)-1,1-diox
W29 /8 7Hfadiazolidin-3-one The title compound is prepared R&AISHEYYIP46545

to Example 59, steps D-E: (M+H)+ =537. D.
5-(6-Hydroxy-2,2-dimethylindan-5-y101 1-dioxo-1,2,5-thiadiazolidin-3-one
The title compound is prepared analogously to Example 1, step I: 1H NMR
(CD30D) 5 1.12 (s, 6H), 2.61 (s, 2H), 2.63 (s, 2H), 4.25 (s, 2H), 6.69 (s,

E. &l6:Bedzylexiidiméthily2:328ihyidxobepsofia]thiophen-5-yi)-2-(2,4-

-1.2,5-thiadiazolidin-3-one
d'meti %Wixi-me%wi%%% ‘i}éin%z ]Ioga s-olﬁ’fi Ion of diisopropylamine (5.2
6-Benziloxg@-oaiyds, rfinmirqbenznlblthisptien-b-For¢nic. 8¢iel (188. men HiSK MmBnol),
2-(2,4 Mitdmexameha)yA81CaidMte %w@&ammm%g ©Onsmal-fo

THFE (35 ) dded. After it tirred at -78 C 1h,t
20030 T R PG ORETL TR A s of
molecdadsmeelayhlﬁdwbls{%mmd_aBB'B fioniOIhi T hel aaigtufdés fittetacetisdbgm Celite and
the flltn‘é{@r @%éﬂéﬁ%ﬁ%&@ MEW ol B AGES, ISRAG R AR R aHE fal g’ﬁe is purified

Ac. The organic extract is dried with M SO4, concentrated and purifie

by Chrwﬁﬁ%ﬁﬁ’é‘ﬁbﬁ’rQW'@S filrecorarrindofMs 6%n6 B#58 ): (M+H)+ = 177. B.

' - 6-Brorno-2-methylindan-5-ol The title compound is prepared analogously
F. SdGERangyloxs2oegthyd-E 3-GilydobeyizofbRHiophen25diipdihydivoan1]2)5-

thnadnéﬂﬁnﬁﬂ'ﬂ?%ﬂ@d 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

Toa 3%0206#@@#@DEﬂW@SﬁiUﬂf@&QWd@bﬂmmﬁBhiﬂ@f@@ﬁp\dhﬁdw-
dimethsgRaregRnaleunesty1® kxaaie|fin-SteRs &ﬂnéfbw %&QD%OBEW(QM) is
added %@3{3‘ bﬂ_lé ﬁﬁiA}_l egrr?‘n @éx%ﬁrﬁfi%%ﬁ %Zﬁ% c? DCﬁaa € re oved
under aastmméqrw\lea,tﬁtmelmomq Bnthibigiagetidineztlylin 676, e84 step: (M+H)"
301. tetrahydronaphthalen-2-y1 ester N

G. 5-(6-Hydroxy-2-methyl-2,3-dihydrobenzo[b]thiophen-5-yi)-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
8-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



,S: N/1 NS: 0/ H To a solution of
5-(3-hydroxy-7,7-dimethy1-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo1,
WO 20Had#dS olidin-3-one potassium salt (47 mg, 0.14 mmol; pREHISGRE/ 6545

the title compound of Example 49 analogously to procedure as described
in Example 1, step I) in DMF (3 mE)YI820C is added potassium t-butoxide
(IMin THF, 0.13 mL,). After 5 min, benzoyl chloride (0.016 mL, 0.14
mmol) is added. The mixture is stirred at OC for 5 min. The mixture is

To a sieetitenigiibbetiebenzyRXandbach-aMD8. (2100 giteBTayerds ieMeQat(50 mL) is

added Rg?ﬁ ESQHE)'?&(I%W&SB&?A{W 1%)5@%1@@56% H?Al&é’#&i%gg%’_ 'ﬂ%%@tnaol). This

. added to extract the product. The organic residue is purified by
is stirregh fariRdither sepietiFiIs a A s Af Rk TCiasstophonohysrisia (31560, 16.7
mmol) {§ dedédndit)s & Srted zdni)g @ 8fh (tatlwhichl ﬁn%-l)cms)fie(@eaw&oﬁmélbt@,)

. wAH). 7.52-7.5 2H), 7.65-7.69.(m .16-8 X
consurlad &g st d maiden e el R At s Ny
DCM, aipshiop vsgaritalanes msgeaeatednwagheast witbrbineuddstiew g8 and
concerfps8aNIeVa3UE XS BTRIRI (18 BHSHONARRB NS BHAN § % dBE BERIG R ester as a

b S!-6-eth¥l- -(1,1,4-trioxo-1,2,5-
rown zoldin-2-y1)-5,6,7,8-tetrahydronaphthalgn-2-ylester (M-1-1)-= 413

' 64-2 Benzoic acid 6-ethyl-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- y1)-5,6,7,

C. Saf-Remmydrsninsamh-4.¢diexer 1, S-thiagiazolidin-3-one

5-(6-BeAYIERGEREARB T/ RARNGIAAEBARiadi S 0lifif-3-BREWreRSILd analogously to
?,6-dlethgli:3i_$1,1,4-tr|oxo-1,2,5-th|ad|azolld|n--

Example 1, steps F-H.

D. '5-(6-Hydroxyindan-5-yl)-1 ,1-dioxo0-1,2,5-thiadiazolidin-3-one

5-(6-Hydroxyindan-5-yl)-1,1-dioxo-1 ,2,5-thiadiazolidin73-one is prepared analogously to

Example 4, step B: "H NMR (MeOD) & 7.23 (s, 1H), 6.76 (s, 1H), 4.31 (s, 2H),2.82 (q,J=

. 7.49 Hz, 4H),.2.05 (m, 2H).

Example 61
5-(6-Hydroxy-2,2-dimethylindan-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

HO
N

\S//\O
§ [ O

N .

H

0
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).



(M-H =441 2-y1)-5,6,7,8-tetrahydronaphthalen-2-ylester 64-4 Benzoic

acid 2,2-dimethy1-6-(1,1,4-trioxo-1,2,5- thiadiazolidin-2-y1)-indan-5-y1
WQ3HBY/PRIH)-= 399 Example NMR 64-1 1H NMR (CD30D) 5 BOSUBR0G6L§H54S

Hz, 2H), 7.55 (t, J =8 Hz, 1H), 7.42 (t; J = 8 Hz, 2H), 7.23 (s, 1H), 690

(s, 1H), 4.10 (s, 2H), 2.89-2.65 (m,1881}, 2.32 (dd, J = 16, 12 Hz,

C. 5-(6-Benzyloxy-2,2-dimethylindan-5-yl)-2-(2,4-dimethoxybenzyl)-1 ,1-dioxo-1,2,5-
thiadiazolidin-3-one

The title compound is prepared analogously to Example 59, steps D-E: (M+H)" = 537.

D. 5+6-Hydroxy-2,2-dimethylindan-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
The title compound is prepared analogously to Example 1, step I: '"H NMR (CD;OD) & 1.12
(s, BH), 2.61 (s, 2H), 2.63 (s, 2H), 4.25 (s, 2H), 6.69 (s, 1H), 7.17 (s, 1H); (M-H) = 295.

Example 62
" 5-(6-Hydroxy-2-methylindan-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

HO

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,4CI 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



1H), 1.92-1.85 (m, 1H), 1.60-1.48 (m, 1 H), 1.49-1.25 (m, 3 H), 0.92 (t, J

= 8 Hz, 3H) 64-2 1H NMR (CD30D) 5 8.08 (d, J = 8 Hz, 2H), 7.55 (t, J = 8
WQRETINGT6AA2 (t, J = 8 Hz, 2H), 7.23 (s, 1H), 6.90(s, 1H), 4.1DCEUSRA6/046545

2.89-2.65 (m, 3H), 2.32 (dd, J = 16, 12 Hz, 1H), 1.92-1.85 (m, 1H),

1.60-1.48 (m, 1 H), 1.49-1.25 (m, 3 164)-0.92(t, J = 8 Hz, 3H)

The title compound is prepared analogously to Example 61, steps B-C: 'H NMR (CD;OD)
8 1.07 (m, 3H), 2.36-2.48 (m, 3H), 2.89-2.93 (m, 2H), 4.22.(s, 2H), 6.68 (s, 1H), 7.15 (s, 1H);
(M-H) = 281.

Example 63
Benzoic acid 6,6-dimethyl-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-5,6,7,8-
tetrahydronaphthalen-2-yl ester

To a solution of 5-(3-hydroxy-7,7-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-
1,2,5-thiadiazolidin-3-one potassium salt (47 mg, 0.14 mmol; prepared from the title
compound of Example 49 analogously to procedure as described in Example 1, step I) in
DMF (3 mL) at 0 °C is added potassium t-butoxide (1M in THF, 0.13 mL,). After 5 min,
benzoyl chioride (0.016 mL, 0.14 mmol) is added. The mixture is stirred at 0 °C for 5 min.
The mixture is partitioned between Et,0 and aq. K,COs;. The ether layer is removed. The .
aqueous layer is acidified by adding 3M HCI solution, and Et,0O is added to extract the
product. The organic residue is purified by HPLC to give the title compound as a solid: *H
NMR (CD;0OD) 5 1.02 (s, 6H), 1.62 (t, J =7 Hz, 2H), 2.59 (s, 2H), 2.88 (t, J = 7 Hz, 2H), 4.43
(s, 2H), 7.11 (s, 1H), 7.23 (s, 1H), 7.52-7.55 (m, 2H), 7.65-7.69 (m, 1H), 8.16-8.19 (m, 2H);
(M+H)" = 413,

Example 64 .
The following compounds are prepared using appropriate starting materials and general

procedures described in Example 63.

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-y| 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




Example 65
5-(3-Allyloxy-6-hydroxybenzo[d]isoxazol-5-y1)-1,1-dioxo-1,2,5-thiadiazolidi

WRh280306761N 0 A.2,4-Dihydroxy-5-nitrobenzoic acid To an ice RO/ EtAH046545

solution of nitric acid (70%, 28 mL) and AcOH (30 mL), is added
portionwise 2,4-dihydroxybenzoic adiéb(7.7 g, 49.9 mmol). The mixture is
stirred at OC for 15 min and then slowly warmed to room temperature. The
reaction becomes very exothermic and is cooled again in an ice bath to

6lep theBmixticectl EHprdistimadly jdantrieoe2Edntadidmidiktur¢MsH) = 441

200710R SR e =R e " o il water

64ift driedBenerifagHedim B iiétrkerde? Peduced pressuid-th = 399
afford 2 dhidldebii-2-pitinBanznig asisk as a solid: *Hy = 198.1./B.

2 A.Di urlrnvu 5 nﬁ'rnhnn-/r\\JJ chloride-A-mixture of

=y T

2,4- dlhydroxy 5- nrtrobenzorc acid (14.2 g, 92.1 mmol), thionyl chlorrde

Exa(ﬂﬁm mL, 1.15 mol) and drmethylfummmrde (4 drops) is refluxed for 4 h.

nraccorira-—and

6A|'Iélllsctr7r[;r w% %@%WE&%@:@ d"u er? und?%&? Qupjre;%ucroe tr;r‘;gﬁg(;;:(;n

2,4-dihytroxtyib-hitd e d 70§l ldhl @it e 7a23a(guth) VBHEh($s Udkd without

further rwrrtrqgtlgm G, M%ﬁrmyﬁrﬁxz @WW%@WQ% solytion of
2,4-dihydroxy-5- nrtrobenzoXQchIorrde 78.1 mmy%}rn dioxane (70

mL) is hdted' B%h bl d ol st E'Qlebﬂgﬂ yldmine (35

mL) andHr)/,ameg‘Z(a‘ij_& Hﬁt@Hhe addltron is complete the ice bath is

61245559%%%% ét?‘lf?g IS ﬁtge@a‘?\;vgs oﬂﬁ’ce Wltir IPI IV\r)a\;e“r I(I1I|.o>l<(;1lr?e

and driedzo1bbtaint 2 &, N trfhids ity 57rRb dbettbafie (Aftéh) standing in

the refrigeratqy 14)18 Bothe4- %wg,tgr/@l@zw §Qlu|t53r1 #ifgrds additional
2,4,N-tfi Eﬁg oXy-5- nltrobenzam

e Nitrobalo s e el AT #8025 e e

dropwi >HIOO@9@1(xtUre 8- A3Nhtrihydroxy-5- nitrobenzamide (6.7 9,31.3

mmot)y 1 THFE(500 ML) The mixtureisattowed-tocome-toreftux-during
the addition and then heated at 55C for 18 h. The mixture is allowed to
cool to room temperature. The insoluble precipitate is filtered off and the

Example 82 is concentrated and stripped twice with toluene to a give
5-(3-Aflyldxry-6-hi3rdrooey beh2of dfisvseab sl 2By B-¥ H)-dioxoen; 5 - thididih26 1 Rigi836he

A.

solid. To a suspension of the solrd in |qroxane (100 mL) is added dropwise
triethylamine (16.9 mL, 121 mmol " ARer irring at room temperature for
45 min, ice and water are addeg-8 xture is acidified with 1IN HCI.
The mixture is extracted twice HtOAC and the organic layers are
washed with 1N HCI and gré, akd dried over MgSO4, filtered and
concentrated. The crude maggrialys purified using flash chromatography
on silica gel eluting with 1:1 E}QAC/ xanes to afford
5-nitrobenzo[d]isoxazole-3 @drcN a yellow solid: (M-Hr 195.1. E.
3,6-Bis-allyloxy-5-nitrobenzo[d]idozagple To a suspension of
5- nrtrobenzo[gy]rsoxazole -3,6-diol (1.1 g, 5.61 mmol) and potassium
JirebenzalfafidME (10 mL) is added dropwise allyl

To an Ri@aures(itrdd $0lutiBrder WIS (G076 16Ty R2A06/948645.), is added

portionwise 2,4-dihydroxybenzoic acid (7.7 g, 49.9 mmol). The mixture is strrred 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. The resulting precipitate




- 107 - mmol). The mixture is stirred at room temperature for 18 h. The
mixture is diluted with EtOAc, and ice and water are added. The organic
WeRYEYSHEparated and washed with water and brine, and driBdTglj&3006/046545

MgSO4, filtered and concentrated to afford 3,6-bis-allyloxy-5-
nitrobenzo[d]isoxazole as a solid. +106 -
3,6-Bis-allyloxybenzo[d]isoxazol-5-ylamine To a solution of
3,6-bis-allyloxy-5-nitrobenzo[d]isoxazole (0.60 g, 2.17 mmol) in EtOAc (12

is filtered. Westrtedifontibenvidediied|)tobondehdithydira 20, 2rg} Ariéd omierlystoeed

pressURBIEF G PHET RIFBRTSAMBEEALYE S a%%ﬁ&egnoagfgg -0 h.

The mixture Is diluted with EtOAc and saturated NaH e
ropwise, resylting in the formation of a precipitate. Sodium carbonate
B. fﬂiﬁ\%y aé&%ﬂ‘d?fﬂ%qﬂﬁml:?lB'BFé%?pitate is filtered off. The phases are

A mixtswaf@téeﬁﬁrydrﬂwﬁqﬂﬁohsrgbﬂs&cid mracgmmimrﬁwm(@mﬂ dHieride (100 mL,
115 rrF_&ln%HPPJWQ{MB?WSQFM&%H&L?@G%@Q&'%ﬂﬂ?ﬁjh%"%l%%ﬁ%e removed

filtered and concentrated. The crude material Is purifie

under ieRurRBERSHRG BRSINEdeseItian gHE FistipBpaRBERe Yithdehinns/ Rivkdrirg under
reduceaffores8.Beltts aifvrio 2ubenaeldigosarebiseaniorcua 1y orli i Hised

A - . ugs . |
Wlthou&%ﬁ,@%?s-é{?ﬁﬁg@benzo[d]isoxazol-5-y1)-1,1-dioxo-1,2,5-thiadiazolidin-3-o
ne The 1,1-dioxo-1,2,5-thiadiazolidin-3-one ring is prepared analogously
C. 4 IHRydroxySRitrebenzARException that methyl bromoacetate is

A solutisedfin, plaityaloriby! MtremnaesiaindAdEen o & P8arthmol) in dioxane (70 mL) is

addea BB A e Bl Q2R Wb shne (o oL s (36 .

After the @dallig s S mplaiexiive iveopalis dsceerobBeg Bnti4hd oxistdre jS-stifsebiaztaligim
tem pe%@sr@esf’f%ﬂ@@ ﬁn}?@uﬂ%ﬁr%ﬂting thickI p5reci1pitft§ ig_filtereld Q“éatsr?eg once (\jn_/ith31 1
water/(?{é&éﬂé%_ %%¥%%Efﬁoy['i é‘,%?é%%&ﬂ%)})%—;S%ﬁé%égiahi’dé. /IAafteI%?almllinﬁg |g the
. refrigetatea s (iriphehylpHowplendimedias sotat@n(8fR08sca dABOAar I -tiihgdroxy-5-
nitrobe'ﬁ%PHf&ei.S( ' F@dg%g min at room temperature, at which point potassium
carbonate (0.056 g, 0.405 mmol) is added. The mixture is stirred at room
erature for 5.5 h. The solvent is removed under reduced pressure
D. gémﬂée ?8&35?‘5’5\%?‘% by chromatography on a Biotage
. Thionypdhifidaea@&ysteia mﬂdﬁdg:lw'ph/egtadimikmi'e\/aﬂam_;l‘d&ﬂi\)dmaﬁerq _
nitrobeﬁ'z@ﬁﬂM?éW’giW%%Wiﬁomﬁ%@&ﬂhiy@g%fﬂl%%&Igﬂgﬁ%'%%ﬂpedlo
n-3-one as a solid: (M-Hy = 324.0. Example
reflux dutingifagyaddition aogitien heatedmh §Risoliend ShyThe-mideie s amestiiccool to
room t@eipepdite> STeNAARHIEDERIHIME i ¢it€(08 A laRGHE W20 &/ MdRedRrated and

B B TR I LU
diol as ygidiney 37y, OTocBswRRphsiaddddet sotidiertiozanes(tiOnaL) is added dropwise
triethyl@rAREN6 o HIORRANARSH OngieP sk _9'9r%bﬁﬁtéﬂ#p%ﬁéﬁrﬂa%ra&&’m%!rﬂe%nd

- is continued for 18 h. The solid formed is Sﬁﬁrated y suction filtration, _
water R EHAG I dBB SR SodiarEied mERd Hiethe okt aidhexaed twice with
EtOAc Afidrtiaér atgang fayer8 hreNvéHedivaitty BHioophe myid osmaariee dver MgSO,,

. [ ght g lid: on-Hy =181.1. B. -
fitered G B ENAEL! BHETHARINIHENS phfiflelRing fiash chromatography on
silica gRj_giutina iy -5 hikobeéipareatratiaed Doy oberss dlishiazolts, 6180l as a
yellow Balifiigiddled pogagsium carbonate (22 g, 0.159 mol), followed by benzyl
bromide (27 g, 0.158 mol) ' at 60C. The mixture is stirred for 1.25 h. The
ixture is dilu ith,water. The precipitated solid is separated by
E. 312%’[})%%6%@%& xgﬁé@é}; \Ilovﬁﬂzfl[\f’-iﬁﬂ%vzagtle% and hexanes, and air dried for 18
To a syspergfordoRb(pitbeerAeldlisxiaolshafydioldihiagnitlé hmeohirdsplitissium
.carboné¥-th B 47 28l Crhban/ ¥ Y . ide A mixiu
O oo e R R 3 i &.20
g) and EtOH at 65C is stirred under an atmosphere of H2 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-
aminn-2-benzvioxyvnhenvi1)-formamide ac a white <nlid:- (M-H =241 1 D



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
WQRIOTAE thixture is stirred for 0.5 h. This mixture is added to PSAIYHSPP6/046545

prepared by mixing ethyl-2-methylacetoacetate (0.72 g, 4.99 mmol) with

potassium hydroxide (0.28 g, 4.99-Mfot) at 0C. The combined mixture is

WO 2007/067615PCT/US2006/046545 - 109 - stirred for -1 h. To the

reaction mixture is added saturated aqueous sodium chloride and
mmol)extrecteidtuwithisst0/Aed Bheocontlrimentaiugaie eXtinacTaarsixiaehiediwigd with

EtoAcVAR" e d R Redried Qé(c?éoa“FP(% SaiRAnRe sl AR oI SEh R with

concentrated to afford a mixture
water podheingy BRY-drirshepaMariah dHp1gcheer LanesTirépAdRiatirel Bfhpisatyloxy-5-
nitrobenizd[dligbxaeoieyiy-sbiiarmylaminophenylazo)-2-methyl-3-oxo-butyric acid

ethyl ester as a dark oil. The mixture of

he, drazono] propionic acid ethyl
F- gegr{gr'%nd 2%%‘?@?%% mlnop\%enylazo) 2-methyl-3-oxo-butyric
To a sgleiiratAf Bedsteip- ?éhd@@o%e@mbqam{mla@mmb RL5%aRstifremal dB0EtIAC (12
mL) is é&@gﬂ@@%@ﬁﬁ&@ﬂuﬁﬂw@lﬁwﬂe Bﬁ:yﬁfﬁtée(d W@Q§§Wﬁ%§%ér®murehls stirred
ar ea resultin ure is extracted wi c and washed
| atroor MR ) SR BTOA L it Lo SRR BAULRGRT ElOAC
and sa‘ttl@édﬁll‘mmmmdmmtmwimrdesultmg in the formation of a precipitate.

Sodium %’%ﬁc}ﬁld ( fﬁ‘&dé&&%ﬂ&!ﬁé%ﬁﬁéﬁ{@&éﬂ&%%s}@é{ | 2518 Rases are

separasel Aol @&WB&PH%Q@S@%@%W%@%W hesggganic layers are
washe8-Bignadtoryafid oring|amiwelée-ingoe;; %w&wm&ﬁﬁwaswé%&@
.0.59 I pen edlna91m|xt reof ne/w ter 10,mL). The
matenglu%p&eur@gﬁ% tr%%%e y %atﬁgr'a_%lydnggs 3 u%ht 0 r Iﬁ?(' ol} ]ZI'
hexaner%@é’@%@‘épé@mﬁr@ﬁh@!mgxybagﬁ@[d]mhaw&ﬁafdém@qmwgmimhd (M+H)"

= 247 picarbonate and water, and air dried for 2 h to afford .
6-amino-5-benzyloxylH-indole-2-carboxylic acid ethyl ester as a grey - -

S0 EhS Ay Fokyenzodlisgarel s 4yt cigxot 28 thiagiozoliginga pne

The 1 é@gpé@hype@-t@nadlazohdm% one ring is prepared analogously to Example 1, steps E-
H, withPtidyelk n@ﬂ%ﬁﬁ@@?@%éé&?ﬂ@@dé@&%ﬂl&é&bm%ﬁ@&ﬁ%@&ﬁ@ in

S red follo the a rocedures outlined in
oo £ B DR ISR R e IR 53 S
one: (Mflsﬁo*&/éﬁ‘ir@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
H. @Mtylﬁﬁ&}lﬂﬂﬂ%ﬁﬂﬁrnzotaﬁsoxaéol 5-yl) -1,1-dioxo-1,2,5-thiadiazolidin-3-one

| dol b
T
(0.055(600 thghisadLispEtidid ¢4 medHamdderbtetlakistiepdre b huspbragpaithdium(0)
(0.005 18”@"(‘:593 M@""I‘ﬁ%&tmla)rsgnﬁeﬁjﬁﬂ@ﬁiﬂpalﬁrﬁgfﬁqgrﬂﬁgéﬁx@rgt wlbtch point

he solvent is e\:ﬂgorate to afford 6-amino-5

potassmﬁ]@@ﬁq RASED géy%melba@d%ed The mixture is stirred at room
tempeﬁz‘bﬁl‘élfw B%DEDZM@@oﬂ/Hnmﬁ@&nBMbﬁ&yH@samdea preseytdEhd BRiefude

1H | dole-2- 0 IS suspend
ot B e B A S =
aradiefiat Wﬁkﬁﬁ@his%%lrt@@fmrdﬁs@ﬂi\ymmﬁmm@m@ngnmdmw@fm 3 fdioxo-

1,2,5-tFiyhorim e isndsed shidthe-mxusedsoneutralized with saturated
sodium bicarbonate. The mixture is then washed with saturated NaC1 (3x)

Exam %e%&vater (1x), dried over MgSO4, filtered, and concentrated to afford
=amino-5-benzyloxy-1Hindole-2-carboxylic acid 3-methyl-butyl ester. C.
5-Hydfoxiy8-( b6t tio Ko, A thidd iy SelidimcRay Ht 18 im@ejdRickrboxylic acid ethyl
ester F;](gjtgl,ae sfaRfqyy! ic acid 3- methyl-butyl ester The
Iox0-1,2,5-thiadiazolidin-3-one ring is prepared analogously to
Example 65 step F to afford 5-hyd roxy-6-(1,1,4-trioxo-1, 2,5-th iad iazolidi
n-2-y1)-1 H-i nd ole-2-ca boxylic acid 3- methyl-butyl ester: (M-H -= 380.0.



Example 68
5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-1H-indole-2-carboxylic
WQeH 196/ ester 00N NH\ 0 OH PCT/US2006/046545
5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-1H-indole-2-carboxylic
acid isobutyl ester is prepared analdg8usly to Example 66, using :
2-methyl-propan-1-ol and heating to 95C for step B: (M-Hi = 366. Example

69 .
5-Hydroxy-6-(1,1,4-trioxo¢,g,6-tkl)7adiazolidin-2-y|)-1H-indo|e-2-carboxy|ic
acidOHOOON' NHOH o '

H
N
Y7
/S\
N” NK
OH “‘<
o)

A. N-(2-Hydroxy-5-nitrophenyl)-formamide

To a stirred mixture of formic acid (20.7 g, 0.449 mol), acétic anhydride (32.0 g, 0.313 mol)
and pyridine (37 g, 0.468 mol) is added at ambient temperature 2-amino-4-nitrophenol (24.0
g, 0.156 mol) in 15 mL of formic acid. Stirring is continued for 18 h. The solid formed is
separated by suction filtration, washed with agueous sodium bicarbonate, water, DCM and
hexanes. After air drying for 18 h, N-(2-hydroxy—5—nitrdphenyl)—formamide is obtained as a
light green solid: (M-H)" = 181.1.

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% P#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



0 A
5-Benzyloxy-6-(1,1,4-trioxo-1,25-thiadiazolidin-2-yl)-1H-indole-2-carboxyli
WQ WHTH B solution of 5-benzyloxy-6-(1,1,4-trioxo-1,2,5-thiadRaZdlitp006/046545

in-2-y1)-1H-indole-2-ca rboxylic acid ethyl ester (from Example 65) (0.135

g, 0.398 mmol) in water (8 mL) is ad@®d 1M KOH (0.29 mL). The solution

is stirred at room temperature for 1 h. The reaction product is lyophilized

to yield 5-benzyloxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-
stirreddarbdxplicTadhk rBaction mixture is added saturated aqueous sodium chloride and
extracgﬂﬁﬁ%@ﬂ; i ERXOHed-oaiA0 84PAd 0 ) st Rl daie ata DX Yifhe. ,

: l : , : :

dried QY@ ARKEYRB'S MMPANGRIND- T Harfilianad anl rongenrpiar delatipickaupigue of 2-
[(4-bemmitxg-prepargdnainalsgaysihjarexarople doriep aMd ihy| 3beet any Q. (4-
be“ZV'?i?éﬂ%@égﬁ%ﬁ%%@fﬁ%é@'%'1%21%5'*9“P rli\lc' / '(\:ngI 'é'tlxlmpeHstelAfés a dark oil.

- enzjy NzZoIC acld me yI ester 1o a sofution-o
The midegyeio lditbrirBlgrEsAostey@nitemeaysiiazcactriapiepdnasid pthy! ester
and 2-Moier2gdRe K2 raadsihepRary mrp - iritayiey BeRmd Rermigs dstet, is

mmol%TIne sollgtion Is warmed to ambient temperature and stirred
t

. , 6 C :
diss OB YRR B4 T ) TSPl SO0 A Bl AR A" SR
* -neutrajired svitke sTtueateddm dilins U_iismdnlmmiéraﬁ_ﬂ&he mdlﬂ@hﬁduﬂi‘o‘\@mﬁted with
EtOAcSQIiUr@&%ﬂwﬁ%@ﬁn@QQ&%%RV?EégqgméFﬂgé% iggg;g'a?%@q:dﬁd dried over
the solid purified by flas

removed under reduced pressure an
MgSO¢RrshrafssIHG LRIk arrenziiney-@demnwrgtiapd! H-indole-2-carboxylic acid
ethyl edtbeagyloxsy3oIdirauerzsae acid methyl ester as a white powder: 1H

NMR (CDCI3) 8 10.93 (s, 1H), 7.73(d, J = 9.09 Hz, 1H), 7.42-7.33 (m,

e ORI 2 RG2S 259, B

5-Benzyloxy-2-hydroxymethylphenol To'a 1.0M solution o?'i_lAIH4 (22
S-BenzyioyynBripnnyeotne: Hadedplirsosahe sy ioRaidstbyLester (0.2 g, 0.591 mmol) is

susperfbieazyl®gy)-aivyeoxsy hesteais agier metivl e gies dkasidn rsdlda WikH-N HCl

5 . Th ixture is stirred.for 2 h, then,quenched by the careful .. -
(0 o TS RSB U S o
aqueonsfisidivmdricperanate and wateacesd it forihl torgtinid Brpenine-5-benzyloxy-
1H-indeiRShedrastyIvalgE sayNael 886 grisrsaner aadiym sylfate. The solvent

is removed under reduced pressure to afford

Py B S RS R AR e
ethyl gafepH), 5.01 (s, 2H), 4.75 - 4.72 (m, 1H), 4.38 (d, J = 5.56 Hz, 2H); on-Hy

- 3 - 4R Zardeny I - i i
e

- preparqe ol aNRgBR {81HE RIRRIMERIROBS 8 & EPIR ot erhE dugpbiton
exceptisrstirat thatepribtaatdstemie ditsvedannighixilifeohidtsgdmiiered: andubie) =
33g  Solvent removed under reduced pressure. The crude material is purified
by flash chromatography using CH2CI2to afford
4-benzyloxy-2-hydroxybenzaldehyde as a pale yellow solid: 1H

Example #7 cDC13)

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



WO 2007/067615PCT/US2006/046545 - 113 - 5 11.45 (s, 1H), 9.70 (s,
11-1), 7.43-7,39 (m, 61-1), 6.59 (dd, J = 2.28 Hz), 6.50 (d, ,./= 2.27 Hz,

WO RN AGEIE, 2H); (M+H)+ = 229. D. PCT/US2006/046545
4-Benzyloxy-2-hydroxy-6-nitrobenzaldehyde To a solution of ‘
4-benzyloxy-2-hydroxybenzaldehyd@1@:5 g, 2.2 mmol)- in 4.4 mL of acetic
acid, at 0C, is added nitric acid (0.28 mL, 4.4 mmol) dropwise. The
mixture is stirred at ambient temperature for 18 h. The mixture is poured
into water and extracted with EtOA¢, The organic layer is washed with

5H)699(s 1H)554(s 21-0; MU)-272E
7-Benzyloxy-3-methoxy-6-nitrg€ Tg’@en 2-one Sodium methoxyacetate
(0.739 g, 6.6 mmol), prepared rﬁ)ethoxyacetlc acid and NaOH in
EtOH, is dissolved in 3.3 mL gf DMF and cooled to OC. Methoxyacetyl
chloride §0 .39 mL, 4.0 mmol) is added dropwise, The mixture is stirred for

A erAminosbRemrimnrbdnsale-zcarboxylic acid
-Amllﬁeﬂhéﬁzwo&yhymmﬁbfé@%ghﬁﬂ?m%@e%@@r%é 3%pE)QB06 ARYeS

and the qut| efl or 3 r.co to ambi ure,
susperidEain;e a%inol‘?e(pI e m"&?ur% é%ég‘iﬁﬁh%@%y’%%%&@%(l 15 ML). The
suspengin @eﬂhd’@;&'atl?ém ftmehednie d foy solsedi isresalfatatefihe abbrdr@-ianino-5-
benzyl[ﬁ?‘%‘?ﬂd&é’%@%‘é fLyggsure and the residue purified by

recCrystalization from EtOAc to afford

hox | h 2- llow solid: mp =
I SRR SR e i P

6-Amir(g;2bhn3/BRYS! FBpo(M2T@P6xHic acid is suspended in isopentanol (10 mL) and

T Iyt .
concerﬁf‘égrl]ﬁ 1&98%@6 )% gr %I?r%% ?ﬁ%_on% t(ebeé%gtﬁ%é anrirﬁéol% r260 min
and thﬂﬁLstsfrwm @é@d@ﬂ%hsoﬁjhwmgem@zemeﬁ@gq thenateiu(é imbgutiatized with

' saturafS@EdERuS |B%%ﬁtgoeﬁgrn%§t&eﬁgmgﬂqﬁé§%a% Sist el N (5‘% and
on js com After cooling to ambient temperature, EtOAc is ad
water oy d{@ ?%ﬁfﬁ@@asfﬂ*@mnﬂﬂﬁg cgririsd Nééfprﬂ1é@avr&%9epzyloxy-1 H-
indole-echurmsilitf aed Bhaatbidnitys est@oved under reduced pressure to afford
6- amino-7-benzyloxy-3-methoxychromen-2-one as a pale yellow solid: 1H
d&ﬁ%@r&?@@ 1844183013 Ethiatih R Rdins2-41) %Nh A-1fUGietblk £b88yFe acid 3-
5.11 (s, 2H), 3.85 (s, 3H); (M+H). = 298.
methkaHWbB-‘/'ﬁsPCT/U52006/046545 114 - G.
The 1, (7dBanzy @ Byt3adiatiotuliyr2-0xe- ﬂhywmepeme-ammsqpﬁlswfbmemiep F

s e T e

methy'a‘ﬁﬂé’@ﬁﬁ@%@ﬁﬁbm@ﬁ@&me (0.36 mL, 3.85 mmol). The mlxture is stirred
‘ at 60C for 3 h. Additional methyl bromoacetate (0.14 mL) is added, and
Exam@lﬁeas’s h, the mixture is allowed to cool to ambient temperature and

s I S S T R B 00

ester removed under reduced pressure and the residue purified by flash
chromatography using hexanes/EtOAc (7:1) to afford (7-
benzyloxy-3-methoxy-2-o0xo0-2H-chromen-6-ylamino)-acetic acid methyl
ester as a yellow solid: 1H NMR (CDCI3) 7.44 - 7.33 (m, 5H), 6.79 (s, 1H),
6.75 (s, 1H), 6.36 (s, 1H), 5.13 (s, 2H), 3.95 (s, 2H), 3.85 (s, 3H), 3.77 (s,
3H); (M+H)+ = 370. H.
N-(t-Butoxycarbonylsulfamoyl)-N-(7-benzyloxy-3-methoxy-2-oxo0-2H-chro
men-6- yl)glycine methyl ester To a solution of chlorosulfonyl isocyanate
(0.15 mL, 1.75 mmol) in 4 mL of CH2CI2, cooled in a ice bath, is added
t-butanol (0.17 mL, 1.75 mmol). The mixture is warmed to ambient
temperature and stirred for 15 min. The solution is cooled in an ice bath

and a solution of (7-
benzvliovv-2R-methovyv-2-0xvo-2H-chromen-GA-viIaminnol-aceaetic acid methvl



[. N-Sulfamoyl-N-(7-benzYloxy-3-methoxY-2-oxo0-2H-chromen-6-yl)glycine
methyl ester A solution of
WORMBUNACarbonylsulfamoyl)-N-(7-benzyloxy-3-methoxy-2-B%3 P ERlere#6545
men-6- yl)glycine methyl ester (0.550 g;1 mmol) in 40 mL of CH2C12/TFA
(3:1) is stirred for 40 min at ambienttttmperature. 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 CH2C12/EtOAc (4:1) to afford
N-sulfamoYIN-(?-benz%&-me YOXy-2-0x0-2H-chromen-6-yl)glycine
methyl ester as a white solid: & 2007/067615PCT/US2006/046545
-115-=178-179C; 1H NMR (DMj 6) 67.74 (s, 11-1), 7.52-7.32 (m,
5H), 7.29 (s, 1H), 7.13 (s, 1H), 5.22 (s} 2H), 4.30 (s, 2H), 3.80 (s, 3H),
3.58 (s, 3H); (M-1-1)- = 447. J. 3-0Ng ASS /Qotassmm salt To a
solution of PN :
N-sulfamoyl-N-(7-benzyloxy-3-methoxy-2-oxq-2 Néhromen-6-yl)glycine
methyl ester (0.10 g, 0.22 mmol) in THFH(20 mMC)Ns added a 1M solution of
potassium tbutoxide solution (0.44 mL, 0.44 mmolPin THF. The mixture is

sy ATBISDS PRSI ey TR AR SO LB outy ester

uced'pressure to aff
is premgdwaa&psomﬁg@ml@%lawsraeﬁe@hy&prmama»&iqng Begvinaite 88 C for
step BIR19PE PGERSSium salt as a white solid. This material is used directly in ‘
the next step.

KIS-éé-Hydroxy -3- methoxy -2-0x0-2H-chromen-6-yl)-1,1-dioxo-1,2,5-thiadi
Exam
in-3- one To a solution of

5-HydBoi etz §14:tyioxmdiBSihiadiazdlidishoyhehHbind ples2-ahixexyliz 5cid
thiadiazolidin-3-one potassium sglt in water (10 mL), is added 10% Pd/C
(0.014 g). The suspension,igstifred under an atmosphere of H2 for 18 h.
The aqueous solution is filtered\thrdugh Celite and the water is removed
by lyophilization. The crude solid i urified by preparative HPLC to afford
5-(7-hydroxy-3-methoxy-2-0x0- men G-MI) -1,1-dioxo-1,2,5-
(7

thiadiazolidin-3-one as a pale-ye wdé\S/lH NMR (DMSO- c16) 67.66
(s, 1H), 7.27 (s, 1H), 6.77 (d, J = 354 H NfH) NHO3 (s, 2H), 3.77 (s, 3H);
(M-H)- = 325. The table below shows the i tory activity (IC50 values)
of representative compounds of the ihvention tyhuman PTP-1B.

Compound IC50 (nM) Example No.22 85 nM Example No. 23 113 nM
A. 5-Benzyloxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic acid

To a solution of 5-benzyloxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic
acid ethyl ester (from Example 65) (0.135 g, 0.398 mmol) in water (8 mL) is adqed 1M KOH
(0.29 mL). The solution is stirred at room temperature for 1 h. The reaction product is
lyophilized to yield 5-benzyloxy-6-(1,1,4-trioxo-1 ,2,5-thiadiazolidin-2-y!)-1H-indole-2-

carboxylic acid.

B. 5-Hydr6xy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin;2-yl)-1 H-indole-2-carboxylic acid
5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic acid is prepared .
analogously to Example 1 step I: (M-H) = 310.1. ’ '

Example 70 (
5-(7-Hydroxy-3-methoxy-2-oxo-2H-chromen-6-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one



- 116 - What is claimed is: 1. A compound of the formula 00 sR, R, HN

NN wherein Q combined together with the carbon atoms to which it is
WQAYEH®ASrm an aromatic, or a partially or fully saturated noR4&rbMENEH146545

to 8-membered carbocyclic or heterocyclic ring; is hydrogen, -C(0)R6,

-C(0)N R7R8 or -C(0)0OR9 in which R&and R7 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, gycloalkyl, cycloalkoxy, alkoxy,

alkyloxyalkoxy,.amino, alkylamifio, dialkylamino, aryl, aryloxy and

heterocyclyl; R8 and Rg afa, indgpendently from each other, cycloalkyl,

independently from each other, hydrogen-hydroxy, halogen, cyano, nitro,
alkoxy, alkylthio, alkylthiono, sulfonyl, free or esterified carboxy,

G

To a sedufinur elupsthukbAt dbpsteeorraie GO apTbALETAY Brarsiege{200 mL) at 0°C
is adddY @0, @¥olgatiavh. mednatkmseady RaMBomiaxy? atkexpslkaxyl). The
soutcE RGN, RS CROREA St A e e on
the solvarthoynaved, angtoxgdacpldipossiueny T kelgmyk ailbdkdivgolvetbin &&IRegnd
washeBSIRFORYEY! 800 BRIENSHEBYn@PHiried over sodium sulfate. The solvent is
removed under reduced pressure and the solid purified by flash chromatography using
hexane/EtOAc (10:1) to afford 4-benzyloxy-2-hydroxybenzoic acid methyl ester as a white
powder: 'H NMR (CDCl) & 10.93 (s, 1H), 7.73 (d, J = 9.09 Hz, 1H), 7.42-7.33 (m, 5H), 6.53-
6.49 (m, 2H), 5.07 (s, 2H), 3.90 (s, 3H); (M+H)" = 259.

B. 5-Benzyloxy-2-hydroxymethylphenol

To a 1.0M solution of LiAIH4 (22 mL) in THF at 0°C is added dropwise a solution of 4-
(benzyloxy)-2-hydroxybenzoic acid methyl ester (2.84 g, 11 mmol) in THF (15 mL). The
mixture is stirred for 2 h, then quenched by the careful addition of 1 mL of saturated Na,SO,
solution. The mixture is warmed to ambient temperature and extracted with Et,0. The
organic layer is washed with water, sat. NaCl and dried over sodium sulfate. The solvent is
removed under reduced pressure to afford 5-benzyloxy-2-hydroxymethylphenol as a white
solid: '"H NMR (DMSO-ds) 5 9.28 (s, 1 H), 7.42 - 7.31 (m, 5H), 7.11 (d, J = 8.34 Hz, 1H), 6.44
- 6.40 (m, 2H), 5.01 (s, 2H), 4.75 - 4.72 (m, 1H), 4.38 (d, J = 5.56 Hz, 2H); (M-H)" = 229.

C. 4-Benzyloxy-2-hydroxybenzaldehyde

To a solution of 5-benzyloxy-2-hydroxymethylphenol (2.39 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)



R2 and R3 combined are alkylene which together with the ring atoms to
which they are attached form a 3- to 7-membered fused ring; or - 117 -

WERIPERS R combined are alkylene which together with the caR§dNUSANEAF6545
which they are attached form a 3- to 7-membered spirocyclic ring; or a
pharmaceutically acceptable salt thiet@ef. 2. The compound according to
claim 1, wherein Q combined together with the carbon atoms to which it is
attached form an aromatic, or a partially or fully saturated 5- to

5 11.4504neMbered cargpyickisings on 2sphaseeqauigally agceniaosalts= 2.27 Hz,
" thereof. 3. The compound according to claim 2 of the formula 0 0 HN
H), 5. 48NS, iRk 1 Ts4drogen, -C(0)R6, -C(0)N R7RS or -C(0)OR9 in
which R6 and R, are, independently from each other, hydrogen,

| D. AchenmykykyaRyhyvdemnndyoifohesikgldrb¥s®aralkyl or alkyl optionally

To a soBSHLHad,With RRe sofptbsRstibRaly selested ammelgroup
consisting of h,alog(ealg cloalk
[

loalkyl, cy oxy, alkyloxyalkoxy. -
4.4 ARG AR B AHARD R e e R ke The
mixtur@t@simmﬁbtéy\fnemmwlfmrﬂ B_ytlo'ﬁliem iahyte H@M@Qtlmg avalryend
extractad t%{@}éagﬁ&xkp ﬁ%@r@&%ﬁ%@hfr%mﬁ%ﬁwm%ﬁ O foNLEeY RSt Sover

selec om the grotp consisting of halogen, cycloalkyl, cycloalkoxy, = . .
. ,sodiuwaﬁtrbsajeaﬂzpﬁaﬁ%(maw,rﬁW@?émgi%rrmeFaﬂaﬂ@FéHﬁﬁ&ParE%?&%& sl is
purifiec!nh sgenasucdurb?atdaaa@@ aﬂdd:iﬁaﬁéﬁei_ﬁ@p«?l?dﬂ r)niyl af?m_i eabbratiiexy-2-hydroxy-

. rogen, roxy, halogen, g itro X alkylthi
T T A G R
8.59 (ssulbhtituBt-ahaif Gne it inatkg®, @yl HielebddpcialRém) aliddhyl or

(01.6)alkyl optionally substituted with one to four substituents selected
E.  7IBEhRdRmaneRimormiroalaeeneinaleng/, cycloalkyl, cycloalkoxy,

St A e g R R R Ay neons
in EtOBUigdiexdiveitriy 3yiamb, if E8VT @rstesifimedcarBixy Mathoxyacetyl chioride (0.39 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, j.32 mmol) is added and the solution
refluxed for 3 h. After cooling to ambient temperature, EtOAc is added and the mixture is
washed with 10% aqueous HCI, 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-de) & 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 A

To a solution of 7-benzyloxy—3—methoxy-6-nitrochromen—2-one (0.20 g, 0.61 mmol) in 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 (CDCls) 5 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. :



- 118 - aryloxy, arylthio, alkenyl, alkynyl, aralkoxy, heteroaralkoxy,

heterocyclyl and heterocyclyloxy; or R2 and R3 combined are alkylene
WQHIRHO®§Eher with the ring atoms to which they are attachePfoFHRo4F654S

7-membered fused ring; or or a pharmaceutically acceptable salt thereof.

4. The compound according to clajgg 3 of the formula R2 wherein R1 is

_hydrogen, -C(0)R6, -C(0)N R7R8 or -C(0)OR9 in which R6 and R, are

independently from each other, hydrogen, cycloalkyl, aryl, heterocycly’l,

G. (7-%&!0&&%?—%rﬁl%%-@%ﬂﬂ?—%@“%?ﬂ@%ﬂﬁ@ﬁdﬂ%éﬂ@dﬁdQMEthyI ester

ue ss_e?ec om the gr t f hal
To & suspaieoh et aRos SRS R RIRRAT AR A P
and chgggg?gélg'l@qaﬁgﬁﬁﬂfmlyﬂi l’?’iﬁﬁ(&bﬁ%ﬂ.ﬁreaﬂmneadajmtbmaoetﬁth g mL,
1, aryl, Neterocyc I . '
285 M HRREEHAE: Bt S bathae M ey Eebie 0.1

from the group

mL) is a,ddé_disiiﬁtgaﬂelnaflogmg ojdiorsl iy Bl resHIR GRP! Hll&f??i%k&%}%ﬂ&ﬂ&?nd
poured @?é'ﬂ%t kylgaingacdialorminacarvhasrinicagkhriovastyaiyyifRatet B3),

, Independently from each other, hyd . hyd
sat. NaGischiiod, YR FRAITL A Ron LSRRI FERT QN caqoss Bhessure

and the GashAEQykifetfayitydh abtiomaliyosabisyiugied Bﬁlﬂﬂfﬁfdﬁé%w Akq afford (7-
benzylo%e- ro%Yﬁé%){.—?'—%%?)ﬂl—Péw QLAQL-PAkYLeRlio By rMEhslibsrRd xéta oW

ur substituents selected from’the group consisting of h%§§(a\qn
Xya

Solid: "HpMBXGRGHbARSH cCR:SH &7 H1858), Sikd A5, HlyRfalRoldf) 12 ©

2H), 379};3%‘%1-?}!@’_h%wg)%pg[%wa@]ieﬂ)ﬁwh&mmammamoyl, thiol, alkylthio,

lono, sulfonyl, sulfonamido, sulfamoyl, nitro, cyano, free or esterified

carboxy, aryl, aryloxy.arylthio
H. N @% fei W-A@'ﬁ‘- ST e PRS-k M K Fahen-6-
: H&T@Fﬁgﬁl %’d}%g%rgcygﬁox ; ora pg‘arrgaceutically acceptable salt "
yl)glyciheraethyllé€teb. The compound according to claim 4, wherein R2 is

Toa so'lﬁ(ﬁéﬂ%ﬁ&%l&%&iﬂ%ﬂ%ﬂ&%f@-@é%ws:h.75 mmol) in 4 mL of CH.Clz, cooled in

a ice bath, is added t-butanol (0.17 mL, 1.75 mmol). The mixture is warmed to ambient
temperature and stirred for 15 min. The solution is cooled in an ice bath and a solution of (7-
benzyloxy-3-m4ethoxy-2-oxo-2H-chromen-G—yIamino)-acetic acid methyl ester (0.430 g, 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—(?-benzyIoxy-3-methoxy—2-oxo-2H-chromen-6—
yl)glycine methyl ester as a white solid: '"H NMR (CDCls) 5 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-SuIfamoyI-N-(7-benzyloxy-3-methoxy-2-oxo-2H-chromen-6-y|)g|ycine 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/EtOAC (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



Y is oxygen or S(0)g 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; R10 and R11 are,
WW@'ﬂéﬁHéﬁtly from each other, hydrogen or lower alkyl; or RPO HE§2001046545

combined are alkylene which together with the carbon atom to which they

are att_ached form a 3- to 7-membeyegd ring; m is zero or an integer of 1 or

2; Xis hydroxy, alkoxy, cycloalkyl, cycloalkoxy, acyl, acyloxy, carbamoyl

cyano, trifluoromethyl, free or esterified carboxy, monocyclic aryl or ’

=178-1 %%:ﬁ)%%ﬁ&%&%@§§§{g@%ﬁ'g@l I)(l_@)cgeﬁgp @Zs(ﬂ{t W@ﬁ@(sﬁ‘ﬁ), 7.13 (s,

claim 4, wherein R3 is hydr_ogen' ora
1H), 5.2pHsradcudiésly24abc8iatite 3k thefe(s:. %)Gﬁpéﬂ%u%@/“fgresented) The

compound according to claim 5, wherein n is an integer of 2 or 3; R10 and

J. 5-gélgeﬁrﬁgwwmmgmmmmwmwmn 218;thigddazolidin-
] r 1; X is hydroxy, carbamoyl, cyano, trifluoromethyl, free or
3-one patasHidy ﬁﬁiboxy, monocyclic aryl or heterocyclyl; or a pharmaceuti ‘

Toa somﬁﬁIQIBMGLﬁmmméfwﬁ-seﬁhé%rﬁgb@?ﬁ@ébéd?b?n%ﬁt?‘&’lﬁﬁﬂ?'&%@@ﬂ%
methyl ésst%l??@.% 8,r&ﬂ}ﬁmﬁuﬁﬂﬁl|Q29%EPF§BHH§@'EtWF§@Ution of potassium t-
butoxide solution (0.44 mL, 0.44 mmol) in THF. The mixture is stirred at ambient
“temperature for 18 h. The solvent is removed under reduced pressure to afford 5-(7-
benzyIoxy—3-methoxy-2—oxo-2H-chromen-6—y|)—1 .1-dioxo-1,2,5-thiadiazolidin-3-one
potassium salt as a white solid. This material is used directly in the next step.

K. 5-(7-Hyd roxy-3-methoxy-2-oxq-2H-chromen-S-yI)-1 ,1-dioxo-1,2,5-thiadiazolidin-3-
one

To a solution of 5—(7-benzyloxy—3-methoxy—2—oxo-2H-chromen-6-yl)-1 ,1-dioxo-1,2,5-
thiadiazolidin-3-one potassium salt in water (10 mL), is added 10% Pd/C (0.014 g). The
suspension is stirred under an atmosphere of H, for 18 h. The aqueous solution is filtered
through Celite and the water is removed by lyophilization. The crude solid is purified by
preparative HPLC to afford 5-(7-hydroxy-3-methoxy-2-oxo—2H-chromen-6-y|)-1 ,1-dioxo-1,2,5-
thiadiazolidin-3-one as a pale-yellow powder: "H NMR (DMSO-ds) 5 7.66 (s, 1H), 7.27 (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




9. The compound according to claim 5, wherein n is 3; R10 and R11 are
lower alkyl; mis zero or 1; - 120 - X is hydroxy, cyano or free or
esterified carboxy; or a pharmaceutically acceptable salt thereof. 10. The
compound according to claim 5, wherein R10 and R11 are methyl; or a
pharmaceutically acceptable salt theref. 11. The compound according to
claim 5, wherein R1 is hydrogen or -C(0)R6 in which R6 is monocyclic

What iar l;.or @ pharmaceutically acceptable salt thereof. 12. The compound

454%‘%%%(0 claim 2 of the formula wherein R1 is hydrogen or -C(0)R6,
-C(0)NR7R6 or -C(0)0OR9 in which R6 and R7 are, independently from

1. A cERghuRther Hy@raaes. cycloalkyl, aryl, heterocyclyl, aralkyl, heteroaralkyl
or alkyl optionally substituted with ope to four substituents selected from
the group consisting of halogen, cycigalkyl, cycloalkoxy, alkoxy,
alkyloxyalkoxy, amino, alkylamirg mino, aryl, aryloxy and

\ fﬁgm each other, cycloalkyl,

aryl, heterocyclyl, aralkyl/heterg yl-of alkyl optionally substituted with

one to four substitugnts selgcted theRyroup consz'ﬁting of halogen,

cycloalkyl, cycloalkoxy, alkoxy, alkyloxyalkoxy, amino, alkylamino,
dialkylamino, aryl, aryjoxy ar&(w@terocyclyl;
O 1

wherein

Q combined together with the carbon atoms to which it is attached form an aromatic, or a
partially or fully saturated nonaromatic 5- to 8-membered carbocyclic or heterocyclic
ring;

R, is hydrogen, -C(O)Re, -C(O)NR-Rg or -C(O)ORyq in which
Rs and R; 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;

Rg 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 heterocyclyl;

R,, 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 substituted amino, cycloalkyl, aryl, heterocyclyl, alkenyl, alkynyl or
(Crg)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

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



R2, R3, R4 and R5 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 (01.6)alkyl optionally
substituted with one to four substituen?s-selected from the group
consisting of halogen, hydroxy, cycloalkyl, cycloalkoxy, acyl, acyloxy,

R B R AR IR TG ARORTONS CeLRP ORI ARR Y 7=

stffzehey forire %%ﬁm%é%ﬁ@swnﬁwl@amoxy, aryl, aryloxy, arylthio,

or a prlkaaYbualandcaspikesysdnatriearalkoxy, heterocyclyl and
heterocyclyloxy; or R2 and R3 combined are alkylene which together with

the ring atoms to which they are attached form a 3- to 7-membered fused
2. TherogrnuRP ansdriiadorleined) atketdlkylene which together with the carbon

Q @Jmnﬁembg@mmwtﬁrm@%%ﬁ%{m@ Rhih Tt DaMRAERCGRIAS ¥eImERT or a
%o orf or arE)rgar r%mcall & gea@g i}alt thereof. 13. The
ekt 8?&’ ‘?8 1 &F AR %re, independently
ora ph%mﬁéauﬂm@théﬁcﬁytﬁ@g@ﬁ!tlﬂmﬁgén or (01.4)alkyl optionally substituted by

at least one halogen; or a pharmaceutically acceptable salt thereof. 14.

The com ound ccordl tQ cI ereinpisl;ora
3. Thep%g}ﬂ?gcg f? f’g Ié ga r@&p 415. The compound according to

claim 1 of the formula R2 wherein & hydrogen or -C(0)R6, -C(0)NR7R6
or -C(0)OR9 in which

(1A)

wherein

R, is hydrogen, -C(O)Re, -C(O)NR-Rg or -C(O)ORyq in which

Rs and R; 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 heterocyclyl;

R2, 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 substituted amino, cycloalkyl, aryl, heterocyclyl, alkenyl, alkynyl or
(Crg)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,



R6 and R7 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 heteroxgelyl; - 122 - R8 and Rg are,
independently from each other, cycloalkyl aryl, heterocyclyl, aralkyl,

het roaralk nal ubstituted wit e to four subs ituents
RO A A R P e S B ST RS S S D
dlmyicaﬂwwyamoxy, amino, alkylamino, dialkylamino, aryl, aryloxy and

R, t&%ﬁf@%ﬁﬂw@&a&l%ﬁ@%%%dﬁ@ﬁ@ﬂ?ﬂ%‘m{ Jﬁﬁﬂh@@éj%ﬂ%’!ﬂhey are
ro, en, cyano, nitro, alkoxy, alkylthio, alkylthiono
‘ﬂ?ﬁ&ﬁ%g' Sres eI%l %ﬂ ﬁj Sé‘gﬂ?&nc{w sulfamoyl, optionally

ora pfwbm&@ﬁ&hﬁmﬁmybléémythamfheterocyclyl alkenyl, alkynyl or
(01 8)alkyl optionally substituted with one to four substituents selected
from the roup consistin of h droxy, cycloalkyl, cycloalkoxy,

4. The adh p&‘f'y%xy, I(lj<8§)}oe§f%/%x i gxy, Bfho, alkylamino, dialkylamino,
acylamlno carbamoyl, thiol, alkylthio, afkylthiono, sulfonyl, sulfonamido,
sulfamoyl, nitro, cyano, free or esterified carboxy, aryl, aryloxy, arylthio,
alkenyl, alkynyl, aralkoxy, heteroaratkoxy, heterocyclyl and
heterocyclyloxy; or R2 and R3 cont arg alkylene which together with
the carbon atom to \Aﬁ\jcbpﬂ'ney = iactied form a 3- to 7-membered
spirocyclic ring; or P y acceptable sal thereof. 16. The
compound according\to claim 1 erein R4 and R5 ate hydrogen; or a
pharmaceutically ac le salthereof. 17. The compound according to
claim 16, wherein and RRfi/re independently from each other,
hydrogen, halogen or (01.4)alkyl optionally substituted by at least one

wherg ﬁlogen or a pharmaceutically acceptable salt thereof. 18. The compound

R. 4 BydERagto e(8Rel 7C (RN o -5 AlfaRodeWIENC(0)R6 in which R6 is
nHQWU&r@thé'b@rﬂbﬁﬂmﬁ@Miﬂﬁl|Mtﬁé¢|0¢9tﬁlb!;%|$8d§/&hﬁﬂﬁﬂf a1§a Héterocyclyl,

com %‘rk e%%'rg Io tlon relnP Qcﬂj Rt 5A t% ?our gugs%tugnts
alkylene hIC toge erw carp ey are att

formsglected Qﬁrﬁ@ﬁﬂ)@@wwn@éwu@ﬁh@%ﬂa WWMX% alkoxy,
acceqigiohe srthifiereafo, alaamino, 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 heterocyclyl;

R, and R; 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 (C1.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 a pharmaceutically acceptable salt thereof.



20. The compound according to claim 19, wherein R1 is hydrogen or
-G(0)A6 in which R6 is monocyclic aryl; or a pharmaceutically acceptable
salt thereof. 21. The compound according to claim 16, wherein R2 is
-Y-(OH2),,-CRioR11-(OH2)m-X in which Y is oxygen or S(0),1 in which q
is zero or an integer of 1 or 2; or Y-igteans CH=CH; or Y is absent; n is an
integer from 1 to 6; R10 and R11 are, independently from each other,
ogen or Iowgelr alkyl: or R10 and R11 combined are alkylene which

hydr
> Theté{ﬂg é'P\(){/ﬁﬁCfH %%FB&F?'&?O%V\(B%TCh they are attached form a 3- to
R s myefitbe)ed Ring 1106 2818 iorvdncinteger of 1 or 2; X is hydroxy, alkoxy,

CyGoatsy by e @kaxYwiREN g REYESYor G RrEgeybicyang, drifluoromethyl,
frﬁe g[]r est [_'\f_i%?ig,parboxy, monocyclic aryl or heterocyclyl; or a

p armateutica 'é)&ceptable salt thereof. 22. The compound according to
claispRgenherein R3 is hydrogen; or a pharmaceutically acceptable salt

thatenf iddgdhrorPinB@:nd according to claim 21, wherein n is an integer

of 2 or 3: R10 and R11 are, independently from each other, hydrogen or
P e SRR BF A KAty LR i o o
tifluendrietppinfrise brresibuifeng varboigoetienadidliec aajbon htsertscybigh 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.

6. The compound according to claim 4, wherein
R3 is hydrogen;
or a pharmaceutically acceptable salt thereof.

7. (Previously Presented) The compound according to claim 5, wherein
nis an integer of 2 or 3;
Ri0 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.

8. The compound according to claim 5, wherein
Y is absent;

or a pharmaceutically acceptable salt thereof.

9. The compound according to claim 5, wherein
nis 3;
Ri0 and Ry; are lower alkyl;

m is zero or 1;



or a pharmaceutically acceptable salt thereof. 24. The compound
according to claim 21, wherein Y is absent; or a pharmaceutically
acceptable salt thereof. - 124 - 25. The compound according to claim 21,
wherein nis 3; R10 and R11 are lower alkyl; mis zeroor 1; Xis
hydroxy, cyano or free or esterified ¢atboxy; or a pharmaceutically
acceptable salt thereof. 26. The compound according to claim 25, wherein

X R10 and R11 are meté%l or af% arnk] ceutically acceptable salt thereof.
'5 yqrﬁéychﬂg&mérg% F(ﬂ%“ CHAIRPES, wherein - R1is hydrogen or

or a ph@ (RSB iigalin trdaimratideseld. aryl; or a pharmaceutically acceptable

salt thereof. 28. The compound according to claim 1 selected from the

consistin
10. Thg r%of'ﬁ'ﬂ %@@Qﬁﬁ%%?érﬁ 5 W?efeindloxo 1,2,5-thiadiazolidin-3-one
1(58(3171Dmydr©ﬂwiaphthalen 2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

or a piRPIASSIMI SR Gcceptable salt thereof.
5-(7-Bromo-3-hydroxynaphthalen-211)-1,1-dioxo-1,2,5-thiadiazolidin-3-on
€,
11. The{TnibyIBacgdidirgriaghaimafe mviare)l, 1-dioxo-1,2,5-thiadiazolidin-3-one;
Rl%ﬁ%&w&éﬂde(%ﬁﬁmqmmp%ﬂﬁéh%ﬂ@ﬁﬁ}mhthmen'zﬂ1-1,1-di0X0-1
FS th|ad|a olidin-3 % é thereof
ora pﬁf@aﬁyﬁ% )y‘?ﬁ%e@la n‘ﬁu% rr?éﬁ?ylphenyl)-ethylpnaphthalen-2-y11-1,1-di
0x0-1,2,5- thiadiazolidin-3-one;
12. The-d3ntheurRIYcédritd-theiarxyRIeny fonatityipnaphthalen-2-y11-1,1-dioxo-1
,2,5-thiadiazolidin-3- one;
5[3-Hydroxy-7-(4- methylpentyl) nap Rf’nalen 2-y1]-1,1-dioxo-1,2,5-thiadiaz
olidin-3-one;
{3[6-Hydroxy-7-(1,1 lth’IO)%) 1,2 5-
yll-acetic acid;

5-(3-Hydroxy-7-ph nab Al )- :5L-dioxo-1,2(%;[hiadiazolidin-3-on
e; 3[6-Hydroxy-7-(1 ,1 ,4-tfioxo-
,2,5-thiadiazolidin-2 1)-na hthglen-2-ylpbenzoic acid,

5-[3-Hydroxy-?-(3-r(ﬁfluorom 1
Wher,gmoxyphenyl) naphthalen -2-y1]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

R iSn drox ] 8 ]I':é? te%)oN% 7%850t|’h|8?6%6|:\!!;d|nn-%1-|y%) naphthalen-2-ylpph

%M%WW*@Wmémlmwapﬁm&enczcioﬁkwlamm,@wclw,
-thiagiaRoli giy3R8Kkyl or alkyl optionally substituted with one to four substituents

selected from the group consisting of halogen, cycloalkyl, cycloalkoxy, alkoxy,

"z

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 heterocyclyl;

R,, 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 substituted amino, cycloalkyl, aryl, heterocyclyl, alkenyl, alkynyl or
(Crg)alkyl optionally substituted with one to four substituents selected from the group

consisting of halogen, hydroxy, cycloalkyl, cycloalkoxy, acyl, acyloxy, alkoxy,



-125 -
3-{346-Hydroxy-7-(1,1,4-trioxo-thiadiazolidin-211)-naphthalen-2y1]-phenyll
-propionic acid;
6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-211)-naphthalene-2-carbonit

rile; 3[6-Hydroxy-7-(1 ,1 ,4-trioxo-1- 121 -

,2,5-thiadiazolidin-2-y1)- naphthalen -2-ylpbenzonitrile;

v A %‘fé% l‘B@Z% @;n? 8 YRR Rt Tanting, carbamoy, thiol, aikythio
ethylighenysultgoiytheuéonanyifol Suithoxd LIS ttiacia fekdmmn <Sterited carboxy, aryl,
36yiaxdrasmnio( hikkndrte®¥AyL aralkoxy, heteroaralkoxy, heterocyclyl and

- thladla olidin-2-y1)-naphthalen-2-ylpbenzoic acid ethyl ester;

5 §tﬂy8¥8%? P (3 rnethanesulfonylpheny1)-naphthalen-2-y1]-1,1-dioxo-1,2
R, @1thRediaxwiickd-3-@akkylene which together with the ring atoms to which they are

%{?J&ba/féfrﬁxx § (& Lhelri¥esd Rstdiagiagolidin-211)-naphthalen-2-ylpp

it
R GO P2 ISR A SRRSO SRR TR o a5 ey are
-mtadr@ﬂdndma@ot@ -membered spirocyclic ring;
p i§zg,-cﬁw@n -3-0-3-hydroxynaphthalen-2-0-1,1-dioxo-1,2,5-thiadiazolidin-3-0

ora p'ﬁrf%afé*f—‘fyﬁ bRGPREY9SAII88% 5.-thiadiazolidin-211)-naphthalen-2-yip
phenyllmethanesulfonamide;
13. Thé‘b&(%dﬂh@géeb@nﬂbo%ayﬁl@(mgmalen-z-O]-l,1-dioxo-1,2,5-thiadiazo
lidin - -
RZS’“{‘}. Hydrok’}d‘ipe”[o?ﬁtr%’% ThaRsh- o ey IR eRY- TS A d it R enally

esubstituted by at least one halogen;
ora p@@ddygﬂ'gaqwgdgggymgmhﬁ@éball) 1,1-dioxo-1,2,5-thiadiazolidin-3-on

5 -(3-Hydroxy-7-propylnaphthalen-211)-1,1-dioxo-1,2,5-thiadiazolidin-3-on
14. Thg:compound according to claim 12, wherein

p |§|'13 Hydroxy -7- (tetrahydrofuran-311)-naphthalen-2-y1]-1,1-dioxo-1,2,5-thia

ora pq%r['gaﬁyat'cal)y?(\((‘legtﬁb{?os% Ufefqg thiadiazolidin-2-y1)-naphthalen-2-ylpph

enyll-acetic acid ethyl ester;

15. Thé-8tRblyr ax¥ofd(dgkdtclsinke-d: e itadiazolidin-211)-naphthalen-2-ylpp
henyll-propionic acid ethyl ester; 5[6-Hydroxy-7-(1 ,1 ,4-trioxo-1
,2,5-thiadiazolidin-2-y1)-naphthalen- -ylpp tanoic acid ethyl ester;
4[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-0-naphthalen-2-0]-2,2-dir

nethyl-butyric acid;
5[3-Hydroxy-7-((S)- 4d1ydr8xype fR-N3
\S

diazolidin-3-one; \S/
4[6-Hydroxy-7-(1,1 4qtfioRGrE 23S diaE@Iidin-2-O-n§|9pthalen-2-0]-2-rnet
hylbutyronitrile;
5[6-Hydroxy-7-(1,1,42{rioxo-FéLJ,2, thiadiazolidin-2-0-naphthalen-2-0]-2-rnet
hylpentanoic acid ethyl estert

whera3-Hydroxy-7-(3- rnethylbutyl) naphthalen -2-y1]-1,1-dioxo-1,2,5-thiadiazo

lidin-3-one; 5[6-H dro 1.1 4-trig

Ry 3 Igy%%g(?%%l"ﬁ gfﬂ%ﬂ%ﬁoé fl"? éofsadﬂﬁ"%‘ﬁm pentanen itril e;
Gﬁﬁ-a{yﬂlﬂa)qyew(]ﬂqmem;Imﬁxdrq_m each other, hydrogen, cycloalkyl, aryl, heterocyclyl,
12,97 él?‘éﬂgﬁaﬁglﬁﬁht%mﬁl)o?@%t tﬁﬂwﬂl’ @%ﬁﬁﬁ@@'ﬁ/lﬁp%e to four substituents
5[3-Hydroxy-7-(5- hé/drox pent ? thalen-2- O] % -dioxo-1.2,5- thﬁﬁndlaz
O|Id|l§z\l$8tﬁg/ ro grou consisting of halogen, cycfoalkyl, cycloalkoxy, alkoxy,
2- HW.IkMWB@JIEQl% hwmx@dklflémmq-m@kﬁmEBrmmcmwmewmaﬂﬂm
alen-2-yloxypethoxyIN,N-dimethylbenzamide;
2-Hydroxy-6-{446-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naphth
alen-2-ylpbutoxyIN,N-dimethylbenzamide;
5-{3-Hydroxy-743-(2-hydroxyethoxy)-propylpnaphthalen-2-y11-1
,1-dioxo-1 ,2,5-thiadiazolidin-3- one; 5-{3-Hydroxy-7-[2-(2-m
ethoxyphenyh-ethylpnaphthalen-2-y11-1,1-dioxo-1 ,2,5-thiadiazolidin-3-
one;
BIR_-Hvdrovv-7-(5-0oxvohevyvDN-nanhthalen-2-vv11-1 1-dioxvn-1 2 G_-thiadiazolidi

th&jen-2-y1]-1,1-dioxo-1,2,5-thia



5-{3-Hydroxy-7-[1-(2-oxopyrrolidin-1-0-ethyl]naphthalen-2-01-1
,1-dioxo-1,2,5-thiadiazolidin-3- one;
5[3-Hydroxy-7-(3-phenylpropyl)-naphthalen-2-y1]-1,1-dioxo-1,2,5-thiadiaz
olidin-3-one;
5[3-Hydroxy-7-(3-pentafluorophenylprapyl)-naphthalen-2-0]-1
1 dioxo 1,2,5-thiadiazolidin-3- one;

e RPN 23 BRSB SF T ARl YRR,

5[3 He@roRiaKy(I(R)adkH yuhtipnaatie sty vtgshyritil one2ty idut sulitiusits2sslehied

adiaggheliRedRNR: consisting of halogen, cycloalkyl, cycloalkoxy, alkoxy, alkyloxyalkoxy,
5[3-H drox kylgé}nlr%drc?)ﬁwl nt%%) naphthalen- 2-(9;\1 1- dlolﬁ 1,2,5-thiadiaz

olidiAB &l , aryloxy and hétérocyc
R25R3- Hy@nﬁ%ﬁ(@-hnﬁ@m@@ﬂmémwbaﬂyaqthﬁphmmgﬁmW@sm-hMmzyano,
SnthindiRaQ)i dikyuB alkylthiono, sulfonyl free or esterlfled carboxy carbamoyl,

t5ﬁ4l; Q?éd gétléng\ dts,%x stltutgc? amine odrgchoéEh?y tg%I/ héte %lycI)]ﬂ n)_/il,’glks)/_r]yl or
ﬂetaymmmauhwmyné@wmﬁ@@mméﬁuzsquem&ﬁt@atﬁd,fZQBJtHﬂaerUp
Zé%#ﬁ’é&'t #r@BEhalogen, hydroxy, cycloalkyl, cycIoaIkoxy acyl, acyloxy, alkoxy,

S RiRpa 4 e ol proppraptalen 2y b T
%ﬂ?mwwm 4uifimenn o, sutfsadid zolidincgaoon &phtbiatsieHie]-caghdiy, aryl,

J@eg,t FHMC @Ry, alkynyl, aralkoxy, heteroaralkoxy, heterocyclyl and
Lii (Py R 3/ 7[2 ((1S ZR) -2-hydroxycyclopentyl)-ethylpnaphthalen-2-y11
}f yi 2 5%thiadiazolidin-3- -one; 5[6-Hydroxy-7-(1 ,1 ,4-trioxo-1
R, 2ng-thiaoieliokdiace /hylenghtielidngethns peittreeearkin atom to which they are
Salfulon wﬁzmemwnmmﬁasylpnaphthalen -2-y11-1,1-dio
O 2é5 -thi dIaZO|ICt|In 2f7 546-Hydroxy-7-(1 ,1 ,4-trioxo-1
orap ﬁr@%ﬁlg |az fin=Bs napFn Sien-2- -y1]-2,2-dim ethylpentanoic acid
methyl ester;
16. Théé%rhb&mmwr&ﬁérdr&ﬁMr@émgmy -4-methylpenty1)-naphthalen-2-y1
R dIOXO 1% 5- thiadiazolidin-3-one; Acetic acid 4[6-hydroxy-7-(1,1
N an 5’(0 ?[h% ﬁ’wladlazolldln -211)-naphthalen-2-y1]-2-m ethyl butyl ester;
ora D@Mdh@ﬁ&ymgestsbtﬁmab@memdroxypentyl) -naphthalen-2-y1]-1,1-diox
0-1 ,2,5-thiadiazolidin3-one ; 5[3-Hydroxy-7-(4-hydroxy-4-m
ethé/ entxg,) n%o%hgre: edrélérXﬁ -1 ﬁdIOXO -1,2,5-thiadiazolidin-3- one;
ydr

17 Thg(f open oxynapﬁ\f alen-2- -y1)-1,1-dioxo-1,2,5-thiadiazolidi
Rgrqugiaq@re mdependently from each other, hydrogen halogen or (Cl s)alkyl optionally

%GBS@&@MWX&I&QM@MQ@@WMEH -2-y1)-1,1-dioxo-1,2,5-thiadiazolidin
e. 5 rox Isulf anylphenyl)-naphthalen-2-y1]-1
ora ph_aer%%(éo %C?E%aﬁge é.a%z'%ls& ﬁﬁe-gng 5-[3-Hydroxy-7-((E)-4-hydroxy-4-m
ethylpent-1-enyl)-naphthalen-2-y1]-1,1-dioxo-1,2,5- thiadiazolidin-3-one;

18. ThelboHpeiaxyadcotaing BieenlaZ, Srkeiaghazolidin-2-0-naphthalen-2-ylpthioph

-2-carbonityile:
Rl{é[ﬁyﬁiyaroxy ﬁ@)ﬁﬁ'rt]r%%hﬁig PORgASf G- -y1)-naphthalen-2-ylpbe
or a phgrregwieaiycaacrl ipfieRalkrreof.
(E)-5[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-211)-naphthalen-2-ylp
1, THRSRESE NSNS i 0 ol 16, whesein
gl% N droxy-‘}-ra tf EiEfrloxolf\fa%-m|ad|azol|d|n-211)-naphthalen-2-y1]-
R, aﬁfbﬁmp@mm@ﬁm@kgig@w;@gmgther with the carbon atom to which they are
(BRlfetisiio®s7 1l hriiaxed bgocdRdingplidin-2-yl)naphthalen-2-y1]-
or a 2-methyl eqt -4- eno% zilud It ther
p?%r &r xyc‘f:-l? Ii -lroxo- fcﬁ',S-thiadiazolidin-211)-naphthalen-z-ylp
pent- 4 en0|c acid; 5[6-Hydroxy-7-(1 ,1 ,4-trioxo-1
,2,5-thiadiazolidin-2-y1)-naphthalen-2-ylppentanoic acid isopropy! ester;
5[6-Hydroxy-7-(1 ,1 ,4-trioxo-1
,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1]-2-m ethylpentanoic acid methyl
ester; 5[6-Hydroxy-7-(1 ,1 ,4-trioxo-1
,2,5-thiadiazolidin-2-y1)-naphthalen-2-y1]-2-m ethylpentanoic acid;
5-[7-(4,5-Dihydroxy-4,5-dim
athvihev-1-env1)-2A_-bvdrovyvnanhthalen-2-v11-1 1-diovn-1 2 G-



547-(4,4-Dim ethylpenty1)-3-hydroxynaphthalen-2-y1]-1,1-dioxo-1
,2,5-thiadiazolidin-3-one; - 128 - Benzoic acid
6-(3-cyano-3-methylpropy1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y1)-naph
thalen-2- yl ester; 2,2-Dimethylpropionic acid
6-(3-cyano-3-methylpropy1)-3-(1,1;42@6x0-1,2,5-thiadiazolidin-2-y1)-
naphthalen-2-y1 ester; Propionic acid
6-(3-cyano-3-methylpropy1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-211)-napht
halen2-y1 ester; 2-Ethylbutyric acid 6-(3-cyano-3-m

20. Themmomqmnqmtqmmm,sdnhratﬂiazolidin-211)- naphthalen-2-y1

-@(@iﬂ in which R is monocyclic aryl;

ano- -meth 1, ,4-trioxo-1,2,5-thiadiazolidin-211)-napht
ora pmagﬁa AR R i
6-(3-cyano-3-methylpropy1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-211)-

21. Th@%ramb@u% é’c?z’ér@iﬁg fo Blamtanpigagigh

RofS, i?ﬁﬂ? éﬁg; thy Lf%c}é? -3- Vs}lﬁlh4 trioxo-1,2,5-thiadiazolidin-211)-napht
2 e in whic

6Y(r§»@ym:@rrﬁé@iylpmbym)qs%aelqmmmﬂotqggr@ftﬁiad%\zmlidin-z-yl)-naph

thalepaaydgstss; g-Methylbenzoic acid
ano-3- methylpropyl) -3-(1,1,4-trioxo-1,2,5-thiadiazolidin-211)-

naﬂ)shﬁﬁfeer% 2-y1 ester; 2-Methylbenzoic acid
61(B-ayantedB ety p@dpy1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-211)-
nRRHAGIRN-Zr, lrﬁ@;%ndeﬁtﬁw BRNZQIR @iel, hydrogen or lower alkyl; or
S e PRI O a2 SRR Bl v
6- (341‘?&‘1’1@‘3%6‘%%&6]3@15 gy¢mbesethion®-1,2,5-thiadiazolidin-211)-
%nbﬁ%@lﬁé\'arb’%@g&@fﬁ @rpButylbenzoic acid

no- 3 I trloxo 2,5- th|ad|a olidin-2-y1
nap %3?8 Oﬁyz tgfgé)%&g’irr?’etﬁy rP?‘c Py car Ao ofar.
6- (3%%@@;‘1}%@9&)@@ Q%tﬁ@ﬁﬂ@&ttmmlldm@pl)leterocyclyl,

or a pRARREIERHR ¥ eptah Saizpisasid
6-(4-ethoxycarbonylbuty1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-211)-naphth
alen-2-y1 ester; Benzoic acid

22. Thg-¢armetviagep1yiagtp, tlanyidkovhezedithiadiazolidin-211)-naphthalen-2-y

R, ls@si@bgdanzoic acid
or a p}?“ﬁ)ceu ')%1& Xceat ttht 1- efnyl) -3-(1,1,4-trioxo-1,2,5-thiadiazolidin-

nap "B&RZoic acid
6-methyl-3-(1,1,4- trloxo 1,2,5 thiadiazolidin-2-y1)-naphthalen-2-y1 ester;

23. The compound according to claim 21, wherein

nis an integer of 2 or 3;

Ri0 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.

24. The compound according to claim 21, wherein
Y is absent;

or a pharmaceutically acceptable salt thereof.



- 129 - Benzoic acid
6-(5-hydroxy-4,4-dimethylpenty1)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-0-
naphthalen-2-y1 ester; 5[3-Hydroxy-7-(5-hydroxy-4,4-dim
ethylpentyl)-naphthalen-2-y1]-1 ,1-dioxo-1 ,2,5-thiadiazolidin-3- one;
5-(3-Hyrdoxy-5,6,7,8-tetrahydronapttmden-211)-1,1-dioxo-1,2,5-thiadiazoli
din-3-one;
5-(3,6-Dihydroxy-5,6,7,8-tetrahydronaphthalen-211)-1,1-dioxo-1,2,5-thiadi
azolidin-3-one;
25. The48rhppdrekgeeondith bxglang 71 8wberahydronaphthalen-211)-1,1-dioxo-1,2,
n i®dhiadiazolidin-3-one;
5-(6-Ethoxy-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-1,2,5
RS S
m B-g8rpigtioxy-7-methy1-5,6,7,8-tetrahydronaphthalen-211)-1,1-dioxo-1,2,5
X isthiRplingoliginsopiee n(3skyfERVarhdzgim o
ethi{l-s,a,?,l -tetra&y%qonatI%}halep-le)-l ,1-dioxo-1 ,2,5-thiadiazolidin-3-
orap%aﬁ ;ag?&'-ﬁy&%:ff- Fifigéro e(ra‘?ﬂyl-S,6,7,8-tetrahydronaphthalen-le)-l
,1-dioxo-1 ,2,5-thiadiazolidin3-one ;
26. The€3nipsdiRricloRfR) e yikim 08 Rratahydronaphthalen-211)-1,1-dioxo-1
R ,2,5-t iadiazolitin-.3- one;
1‘5§Ffj- 1S3y 90xy-5,6,7,8-tetrahydronaphthalen-2-y1)-1,1-dioxo-1,2,5-t
or a phagdaseolidaiy3reerptable salt thereof.
5-(7,7-Diethy1-3-hydroxy-5,6,7,8-tetrahydronaphthalen-211)-1,1-dioxo-1,2
,5-thiadiazolidin-3-one; .
21 Thg-?gmk?fapcg(?/g??%m%rtgﬁﬂ%ﬁ?@-?é?}%hydronaphthalen-Z-O-l,1-dioxo-1,2
R: j5-ydierotidif(Q) Bnie; which Re is monocyclic aryl;
or a prRt@atbdiany-soderiitye sarlihElsiro[cyclopentane-1,2-naphthalen]-71-y1
)1,2,5-thiadiazolidin-3- one 1,1-dioxide;
5-((S)-7-Ethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-211)-1,1-dioxo-1,2,
28. Thg-garapndliiacslmnado Siairiydieirgtad from the group consisting of:
,4-trioxo-1,2,3,4-tetrah dronaiphthalen-z-_yg,-z,z-_ dim ethylpentanoic acid
5-(3,6-R@prgp.h§mﬁqﬁgé&#g@xg—1,2,5-th|a iazolidin-3-one€;
5-(3,7-Rityidoaybah Bidatetrahydidndiokthalz h-Rvaliz lidiing-etieyhotrsinmcatid;
5-(7-Bﬁiﬁﬁiﬁ%&%&%ﬂﬁ%&@éﬂhﬂ@%iFﬂ,‘%l‘tw9&'&%&7&7931@%@'OXO'1'2’5'th
iadiazolidin-3-one; _ o _
S-(T- B3y RARAR AT 2 Tfois P 3,8 Fritiartiarsiisin-3- 80
5-{3-Hgd(exycididraeRdky@ibyyinetndbhaphtnbleioX ot 2] 5dtbkacdieZ bt iadBxomigin-3-
one: 9-(6-Hydroxy-2-m ethylindan-511)-1 ,1-dioxo-1 ,2,5-thiadiazolidin-3-one;
Benzoic acid 6,6-dim _
S-3-Hytgn-d {4 AT DR A O inep e 8N 2a et A BitapRthalen
thiadia2ejitliest@neBenzoic acid
5-{3-H@)aﬁﬁwliézﬂe%&vmﬂy%%tﬁﬁp%_ Qliirgh 1 b Gok S1etENEHRDERNN-3-
_ thalen-2- y1 ester; - 130 - Benzoic acid
one; 6-ethyl-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-211)-5,6,7,8-tetrahydronaphthal
5-[3-Hyatraxy T -ebtoetiBarentyd) -aeighthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
{3-6-HRArsligtNyl-3-lidodoli OhigdritBirHaz N HiprrRnerb2tyf-srE A drenaBbidn
alen-2- thest?r; . e
5-(3-Hydroxy-7-phenylnaphthalen-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;
5-[3-Hydroxy-7-(3-trifluoromethoxyphenyl)-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}acetonitrile;

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



Benzoic acid
2,2-dimethy1-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-0-indan-5-y1 ester;
5-(3-Allyloxy-6-hydroxybenzo[d]isoxazol-5-y1)-1,1-dioxo-1,2,5-thiadiazolidi
n-3-one;
5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiad2&zelidin-211)-1H-indole-2-carboxylic
acid ethyl ester potassium salt;

o o R o 2 S AR IRl A sl
6-Hyd®>Hnybﬂy46¥(QXQ Mrfo&tbagllQZ@hdﬁ’HZ}bdtﬁﬂﬂthM)%ﬂ-pmwéﬂiecarboxyI|c

3-[6- H?&igxkﬁﬁt(‘?dtﬂ@ﬂ&(f &Ig)?othladlazolldln -2- )g)“naphthalen -2-yl]- benzonltrlleOX ic
S S LRy 3 LSt S a2 one
5-[3-Hytlrdiyx 6+(8B; g@;mmlmnhﬁmg)m@thalen -2-yl]-1,1-dioxo-1,2,5- thladlazolldln 3-one;
3-[6- H?&%Wﬁr@xyz?rﬁ&b@réma@&t&h@%%%ﬁamw@115&&&B%\@&l@miIester

e T e S e R A T

3-{3- [64]{5/4@@(6@.,1,&1tr1040tﬁ@(5{thlad|azol|d|n -2-yl)-naphthalen-2-yl]-phenyl}-propionitrile;

5-[3-Hydrakitindiazel ytpigs t e WM%@MFI@Q%DY'@Q{%?T??Q -3-one;
riflyo [o]

i %]#nq‘gyafgzm. AU bRy AL one

N-{3-[625 }tm&d”étﬁbMWMQ)%WW@ZO;B%&MW@%W@H -2-yl]-phenyl}-

methaﬁ@dﬂ&ﬁ'&%ﬂ (3-phenyl-propyl)-naphthalen-2-y1]-1,1-dioxot,2,5]thiadiaz

o7 P R Y R TS A 2 b A 2 e R0 Ay
5-(3-Hyjgropiohie-atithaphthaleardndlcbdtidiany- é@c@ﬁﬁﬂﬂ@éﬂl@'mé‘r@@ﬁ 29. A
5-(3- th\wq%m?ﬂbﬁﬂmﬂ@ﬁiﬁ% @qnalﬁﬂ(%i-rl@ 5- th@ﬁﬁﬂm@@tmw effective

5-(3- Hgdrg%i‘a&‘?egggﬁ%ﬁ]?he{f Akt 1 0r A pharmaceutically

ersor. in ompinat on With one or more p?]ar’maceutmally
5-[3- Hm@wptéﬁlet@éw%@mrao.Se\vbmnh%ﬂ@é&maadl]cbmgmrdr? edhipstigraddin-3-ane;
{3-[6-HOMExy therapautisaliyi effeahivai AP RYRLOJIRRPMARIKAD ALCOREE - SlRiIBEId ethyl
1, or a pharmaceutically acceptable salt thereof, in combination with an
anti-diabetic agents, a hypolipidemic agent, an anti-obesity agent or an
3-{3-[GalnvidrgpeftEhsiddrigyent.2, 5-thiadiazolidin-2-yl)-naphthalen-2-yl]-phenyl}-propionic acid
ethyl ester;

ester;

5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-pentanoic acid ethyl
ester;
4-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-2,2-dimethyl-butyric acid;
5-[3-Hydroxy-7-((S)-4-hydroxypentyl)-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-yl)-naphthalen-2-yl]-2-methylbutyronitrile;
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-2-methylpentanoic 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)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;



-126 -

2-Hydroxy-6-{2-[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yloxy]-ethoxy}-
N,N-dimethylbenzamide;
2-Hydroxy-6-{4-[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-butoxy}-
N,N-dimethylbenzamide;
5-{3-Hydroxy-7-[3-(2-hydroxyethoxy)-propyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-
one;
5-{3-Hydroxy-7-[2-(2-methoxyphenyl)-ethyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-
one;

5-[3-Hydroxy-7-(5-oxohexyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-{7-[3-(3,5-Dimethylpyrazol-1-yl)-propyl]-3-hydroxy-naphthalen-2-yl}-1,1-dioxo-1,2,5-
thiadiazolidin-3-one;
5-{3-Hydroxy-7-[3-(2-oxocyclohexyl)-propyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-
one;

5-{3-Hydroxy-7-[4-hydroxy-4-(tetrahydrofuran-2-yl)-butyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-
thiadiazolidin-3-one;
5-{3-Hydroxy-7-[1-(2-oxopyrrolidin-1-yl)-ethyl]naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-3-
one;

5-[3-Hydroxy-7-(3-phenylpropyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-[3-Hydroxy-7-(3-pentafluorophenylpropyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-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-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-[3-Hydroxy-7-(4-hydroxy-3-methylbutyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-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-hydroxycyclohexyl)-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-hydroxycyclohexyl)-propyl]-naphthalen-2-yl}-1,1-dioxo-1,2,5-thiadiazolidin-

3-one;
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5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-2,2-dimethylpentanoic
acid methyl ester;
5-[3-Hydroxy-7-(5,5,5-trifluoro-4-hydroxy-4-methylpentyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-
thiadiazolidin-3-one;

Acetic acid 4-[6-hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-2-methyl butyl
ester;
5-[3-Hydroxy-7-(5,5,5-trifluoro-4-hydroxypentyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-
3-one;
5-[3-Hydroxy-7-(4-hydroxy-4-methylpentyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-
one;

5-(7-Cyclopentyl-3-hydroxynaphthalen-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;
5-[3-Hydroxy-7-(3-methylsulfanylphenyl)-naphthalen-2-yl]-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;
(E)-5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl]-2methylpent-4-enoic
acid ethyl ester;
(E)-5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)naphthalen-2-yl]-2-methylpent-4-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-Dihydroxy-4,5-dimethylhex-1-enyl)-3-hydroxynaphthalen-2-yl]-1,1-dioxo-1,2,5-
thiadiazolidin-3-one;
5-[7-(4,5-Dihydroxy-4,5-dimethylhexyl)-3-hydroxynaphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-
3-one;
5-[7-(4,4-Dimethylpentyl)-3-hydroxynaphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
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Benzoic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-
yl ester;

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

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

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

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

2-Acetoxy-benzoic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-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;

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

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

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

4-tert-Butylbenzoic acid 6-(3-cyano-3-methylpropyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
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-yl ester;
Benzoic acid 6-((E)-4-hydroxy-4-methylpent-1-enyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
naphthalen-2-yl ester;

Benzoic acid 6-methyl-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-naphthalen-2-yl ester;
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Benzoic acid 6-(5-hydroxy-4,4-dimethylpentyl)-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
naphthalen-2-yl ester;
5-[3-Hydroxy-7-(5-hydroxy-4,4-dimethylpentyl)-naphthalen-2-yl]-1,1-dioxo-1,2,5-thiadiazolidin-3-
one;

5-(3-Hyrdoxy-5,6,7,8-tetrahydronapthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(3,6-Dihydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(3-Hydroxy-6-methoxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
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-5,6,7,8-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-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-
one;
5-(7-Ethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(7,7-Diethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(3-Hydroxy-7,7-dipropyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-
one;
5-(6'-Hydroxy-3',4'-dihydro-1'H-spiro[cyclopentane-1,2'-naphthalen]-7'-yl)1,2,5-thiadiazolidin-3-
one 1,1-dioxide;
5-((S)-7-Ethyl-3-hydroxy-5,6,7,8-tetrahydronaphthalen-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)-1,2,3,4-tetrahydronaphthalen-2-yl]-2, 2-
dimethylpentanoic acid methyl ester;
5-[6-Hydroxy-7-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1,2,3,4-tetrahydronaphthalen-2-yl]-2,2-
dimethylpentanoic acid;
5-(6-Hydroxy-2-methyl-2,3-dihydrobenzo[b]thiophen-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(6-Hydroxyindan-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(6-Hydroxy-2,2-dimethylindan-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(6-Hydroxy-2-methylindan-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

Benzoic acid 6,6-dimethyl-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-5,6,7,8-tetrahydronaphthalen-
2-yl ester,;

Benzoic acid (S)-6-ethyl-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-5,6,7,8-tetrahydronaphthalen-2-

yl ester;
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Benzoic acid 6-ethyl-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-5,6,7,8-tetrahydronaphthalen-2-yl
ester;

Benzoic acid 6,6-diethyl-3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-5,6,7,8-tetrahydronaphthalen-2-
yl ester;

Benzoic acid 2,2-dimethyl-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-indan-5-yl ester;
5-(3-Allyloxy-6-hydroxybenzo[d]isoxazol-5-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-Hydroxy-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-1H-indole-2-carboxylic acid ethyl ester
potassium sal;

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
5-(7-Hydroxy-3-methoxy-2-oxo-2H-chromen-6-yl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-[3-Hydroxy-7-((E)-propenyl)-naphthalen-2-yl]-1,1-dioxo-[1,2,5]thiadiazolidin-3-one;
5-(3-Hydroxy-7-vinyl-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-yl)-naphthalen-2-yl]-butyric acid methyl ester;
5-{3-Hydroxy-7-[3-(2,2,2-trifluoro-ethoxy)-propyl]-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-yl)-naphthalen-2-yl]-butyric acid;
5-[3-Hydroxy-7-(3-phenyl-propyl)-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;

or a pharmaceutically acceptable salt thereof.

29. A pharmaceutical composition, comprising:
a therapeutically effective amount of a compound according to claim 1, or a
pharmaceutically acceptable salt thereof, in combination with one or more pharmaceutically

acceptable carriers.

30. A pharmaceutical composition, comprising:

a jointly therapeutically effective amount of a compound according to claim 1, or a
pharmaceutically acceptable salt thereof, in combination with an anti-diabetic agents, a
hypolipidemic agent, an anti-obesity agent or an anti-hypertensive agent.



