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{ ION THE INVENTION

As used herein, unless otherwise indicated, "alkyl” and "alkanyl” means
a straight, branched or cyclic hydrocarbon chain, saturated or unsaturated,
unsubstituted or substituted. Preferred alkyl are straight chain. Preferred
branched alkyl have one or two branches, preferably one branch. Preferred
cyclic alkyl are monocyclic or are straight chain and monocyclic combination,
especially a straight chain with a monocyclic terminus. Preferred alkyl are
saturated. Unsaturated alkyl have one or more double bonds or/and one or
more triple bonds. Preferred unsaturated alkyl have one or two double bonds
or ong triple bond, more preferably one double bond. Preferred alkyl are
unsubstituted. Preferred substituted alkyl are mono-, di-, or trisubstituted,
more preferably monosubstituted. Preferred alkyl substituents include halo,
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As used herein, "aryl” means a moiety having an unsubstituted or
substituted aromatic ring having 6 to about 10 carbon atoms. Preferred aryl
are phenyl and naphthyl; most preferred aryt is phenyl. Preferred aryl are
unsubstituted. Preferred substituted aryl are mono-, di-, or trisubstituted, more
preferably monosubstituted. Preferred aryl substituents include alkyl, alkoxy,
hydroxy, thiol, amino, halo. Preferred alkyl substituents are methyl, ethyl and
propyl.

As used herein, "heterocyclyl” means a moiety having a saturated or
unsaturated non-aromatic ring having from 3 to about 8 ring atoms, including
from 2 to about 6 carbon atoms and from 1 to about 4 heteroatoms selected
from O, S, and N. Preferred heterocycles are saturated. Preferred
heterocycles have 5 or 6 atoms in the ring including 1 or 2 heteroatoms in the
ring, also preferably 1 heteroatom in the ring. Specific preferred heterocycles
include piperidinyl, tetrahydrothienyl, pyrrolidinyl, piperazinyl, morpholinyl,
tetrahydropyranyl, tetrahydrofuranyl, imidazolidinyl, pyrazolidinyl, oxazolidinyl,
isoxazolidinyl, oxathiazolidinyl, isothiazolidinyl, azepinyl, oxepinyl, triazolidinyt.
Heterocycles are unsubstituted or substituted, preferably unsubstituted.
Preferred substituted heterocycles are mono-, di-, or trisubstitued, more
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substituted, pr&faRigHy, thbﬁ(}f laggrttﬁgmgder eferred substituted

heteroaryls are nono- Sstituted, nore preferably
nonosubst i t ut ed. Afr\éﬁeér'?%%i“v Thelas reeang| flugrm, ahlarercbromo; ordpdie Peafegad  hal o,

hydroxy, al koxyhais fare, fiuaro, nehlorararido bromic; i fiore Gtefdttedi B2, chibico@ad oma) do,
thiouredio. As ggedal\eéidrd; ~hal 0" means fluoro, chloro, brono or iodo.
Preferred halo are f uoro chl oro and bronp; nore preferred are chloro and

bromp, especial Iy chi"§ry® jogtinveriigp involves Gampeynds hﬁ\’/B?\')”& ollgwif8unds havi ng

the foll owi ng structure:

in the above structure, X is O, S, SO, or SO2. Preferred X is O or S,
most preferably X is O.

in the above structure, each Y is independently selected from hydrogen,
or straight, branched or cyclic alkanyl having from 1 to about 4 carbon atoms,
or the Y's are bondad together to form a cyclic alkanyt ring having from 3 to
about 7 carbon atoms in the ring. Each Y is preferably hydrogen, methyi, sthy!
or cyclopropyl; more preferably hydrogen or methyl; most preferably methyl,
When the Y's are bonded together to form a cyclic ring, the ring is preferably
cyclopropyl, cyclobutyl or cyclopentyl, more preferably cyclopropyl.

in the above structure, Z is selected from the group consisting of
branched or cyclic alkyl having from 3 to about 10 atoms other than hydrogen.



structure: J[err] In the above structure, Xis 0, S, SO or SJerr].
Preferred Xis 0 or S, nost preferably Xis 0. In the above structure, each
Y is independently sel ected from hydrogen, or straight, branched or cyclic
al kanyl having from1l to about 4 carbon atons, or the Y's are bonded

together to form clic al kanyl ring havrngfrom3to abo n
atoms in the MO ’%“égch Y is preferably hydrogen, nethyl, %ﬁjsg’ﬁ&p&

cycl opropyl ; nore preferably hydrogen or i#ethyl; nost preferably nmet hyl .
Wien the Y's are bonded together to forma cycllc ring, the ring is
preferably cycl 8jy Bigfarably hranghask gikanyl having 16978 gbgut 4 19 pleous Begasberptpms,
cycl opropyl . | npiofe padierdblyStrémiCiboiue 4 £o i dboGEl6eeérdon fatomst g igr praferably

consi sting of bBéﬂs&%dalﬂwé\%}/ibéﬁé#yvl\oﬁaayﬂan&efsr MBré drSrefiRF'2 BAnBleAT™

ot her than hydro
PCT/ US97/ 09945 '?fatefreg branched; aikpnyh 2 inclisden toubvsl iS9RIAPHY ReTPRNEOMOSE t o
about 8 carbon pietettad iSRbR Pretemdd bydit @kapWi@®I inclide TysldpisbyI0 coeiblag, at ons.

Zis preferably I nore preferably
2 branches. Pr efir regwgdcgg E%E}){'a{:lvEﬁK 9' og{?g?fe'%f’t?%g{ﬁ%%ﬁf sopropyl ,
neopentyl; nost pref'Brtheabove stuptyrs, |V Wé?&red cyclic al kanyl Z include
cyc:c opr ogyl cycl obuhythe abpoé afractus, R By straifitX Branchet bo Beglicyalky 16 Sdryl, ]
preferred is cy t above
B ructure, R i SRR Yo o b AR AR df s, ks Q'Fa g edf £ 8 O
nono- or di- unsé?%a’ﬁeﬁ°%§t°ﬁhﬂém RydsRgens ; P’ﬁeﬁﬁ‘?/ﬁr@"’ﬁfm 3bquy 2;190akou 5
atoms ot her t ha® dwgs othaen thd lejdesgearmbrépreferied Rrhaeolidm 2bbat Ao abot At ONs

ot her than hydr &) R t’ﬁlapﬁlﬁ ons

ot her than hydrggg{r% o@?%gﬁri@;égﬁgst ﬁﬁﬁtégn{s or s 3'La{?oémajpl ud'eZ|H€%r oxy,
thiol, amino, hBYOxy, kiRl @mino, haigy phenykcarbaxycheserogyc! ﬂéﬂér’ﬁ%ﬁ‘%"' e '
preferred incl ud-fﬂr;azlrmwde wdm)ky,. tlhidl. balopant hetbmcpclycimete praferredrseill arg ed
still are hydrorgydg%,ﬁm : Preferred straight chain alkyl R are al kanyl,

i ncl udi ng net hy ‘p hg and butyl . Pref erred st rai ght chai n
al kanyl R are unsubst Pfaﬂ‘chFtdfg Ghrip |°E'iY §da'° alkagyly, d9c ‘E‘U?%H‘G"M're%
pref erabl y nonoswipst andinestyli t Prefeymbd ostyaight diainoalkarsyh R iaed hysublstnmten or

substituted; if substituted, they are preferably monosubstituted with hydroxy or
halo, especially chioro.

Preferred branched chain alkyl R are alkanyl, preferably having a single
alkanyl branch, more preferably a single methyl branch. Preferred branched
chain alkanyl R are unsubstituted or substituted; if substituted, they are
preferably monosubstituted with hydroxy or halo, especially chloro.

Preferred cyclic alkyl R are alkanyl, preferably cyclopropyl, cyclobutyl or
cyclopentyl, or Cq4 to about C,4 straight chain alkanyl with a terminal
cyclopropyl, cyclobutyl or cyciopentyl, preferably cyclopropyl. Preferred cyclic
alkanyl R are unsubstituted.

Preferred unsaturated alkyl R have the double bond preferably being
between the carbon atom bonded to the carbonyl carbon atom and an adjacent
non-terminal carbon atom. Preferred unsaturated alkyl R are unsubstituted.
Preferred unsaturated alkyl R are straight chain or branched chain with a single
branch, preferably a single methyl branch.

Preferred cyclic aryl R are phenyl or naphthyl, preferably phenyl.
Preferred cyclic aryl R are unsubstituted.

Preferred compounds of the subject invention include those having the
above structure where W is O and with X, R the two Y's, and Z as indicated in
the following table:



Preferred branched chain al kyl R are al kanyl, preferably having a single

al kanyl branch, nore preferably a single nethyl branch. Preferred branched
chain al kanyl R are unsubstituted or substituted; if substituted, they are
preferably nonosubstituted with hydroxy or halo, especially chloro.
Preferred cyclic alkyl R are al kanyl, preferably cyclopropyl, cyclobutyl or
cycl opentyl , WR9885485 about C4 straight chain al kanyl with PéjT{'#Wéﬁ

cycl opropyl, cyclobutyl or cyclopentyl, pgeferably cyclopropyl. Preferred
cyclic alkanyl R are unsubstituted. Preferred unsaturated al kyl R have the
doubl e bond pr domipwloh¢ bei ng bet ween the carbon at om bonded to the carbonyl
carbon atom an®Ngan adRacent non-term nal carbon atyom Preferredgzunsaturated
al kyl R are unsubstituted. Preferred unsaturated alkyl R are straight chain
or branched chain w tbutyl si ngl e branch, prefayabl ynethyd) mgthet et fapdtybor anch.
Preferred cyclic aryl R are phenyl or naphthyl. preferably phenyl.
Preferred cycliZx aryl 3Ryclomronyigrobet i t ut ed. Preef er medhytonpiwhds wbutyihe

subj ect invention include those having the above structure where Wis O and
with X, Rthe Sw Y s2-hydrexy2amethyipiopwlt ed i n Q he meEthdwinethyt abl ebuty! WO

97/ 46548 PCT/ US97/ 09945
Conpound No. 4R 2-hydroxy-2-methylpropy Y © H. but yI t-buty}

0 met hyl , et hyl t-butyl 2 3-cycl opropyl propyl 0

net hyl , nethyl ® t-buWethyl-1-propenvhy dr oxy- 2- et hy Haitbpy! 0 t-butwet hyl
met hyl t-butyl 4 2- hydr oxy- 2- net hyl pr opyl 0 H H

t-butyl 5 6> et hg1ehiprgs2 Brsthyiropyl ®  HHy t-butyk _ pyt y|
6 2- chl orQI-Z-net'l;la/llpropyl 0 H H t-butgll 7

but yI ty S methyl, mett®y  mMetiyieppthyl  t-butyl

3-tetrahydrof uryl met hyl , met hyl t-butyl In order to
determi ne and fgsess 31%?;1'\‘%9'5’&5& cal activity te&tat 'Bgthﬂ"he SttEct

conmpounds in aninmals is carried out using various assays known to those
skilled in the art. The anti-inflammatory activity of the subject
conmpounds can be cohverdpete deyerminanant: assesscPhaunanglapicabactivity destinmetitheo t est

the ability of subjRctbéhféunds GRAMMIL isl SarAtd BUO DERG Vah6us Bssalks ®ASWRA tohi ch is
those skilled in the art. The anti-inflammatory activity of the subject '
compounds can be conveniently demonstrated using an assay designed to test
the ability of the subject compounds to antagonize the local edema which is
characteristic of the inflammatory response. Examples of such known tests
include the rat carrageenan edema test, the oxazolone-induced inflamed mouse
ear test, and the mouse arachadonic acid-induced inflamed ear test. Analgesic
activity may be tested in art-known models such as the phenylbenzoquinone-
induced writhing test in mice, and the Randall & Selitto test in rats. Another
useful art-known test is the rat adjuvant arthritis test which is a useful mode!
for assessing anti-inflammatory activity, anti-arthritic and anti-resorptive
activity in a chronic, rather than an acute, model.

These and other appropriate tests for pharmacological activity are
disclosed and/or referred to in U.S. Patent No. 4,130,666 issued to Moore on
December 19, 1978; U.S. Patent No. 4,431,656 issued February 14, 1984 to
Katsumi, et al.; U.S. Patent No. 4,440,784 issued to Katsumi, et al. on April 3,

1984; Japanese Patent Application 85/54315 of Katsumi, et al., published
March 28, 1985; European Patent Application No. 0,059,090 of Yamanuchi
Pharmacsutical Company Ltd., published September 1, 1982; Opas, E.V., R.J.
Bonney & J. L. Humes, "Prostaglandin and Leukotriene Synthesis in Mouse

Ears Inflamed by Arachadonic Acid”, Th nal of Investigative Dermatoloqgy,



characteristic of the inflammtory response. Exanples of such known tests
i.-ncl ude the rat carrageenan edema test, the oxazol one-induced .i nfl anmed
nouse ear test, and the nouse arachadoni ¢ aci d-induced inflanmed ear test.
Anal gesic activity may be tested in art-known nodels such as the

phenyl benzoquk‘ﬂgé]ﬁ- .nduced withing test in mce, and the m
Selitto test i ¥ Anot her useful art-known test is the ra a31 uvant
arthritis test which is a useful nodel forgassessing anti-inflamrmatory

activity, anti-arthritic and anti-resorptive activity in a chronic, rather
t han an acute, Motie84, Ntes d1985), @ph253256; Gwinglec Kt €5t 8. LoBelpRBaGrag.0l.0gi cal
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1982; (pas, E. VIR ;
Synt hesis in Nb@Q&VGEMe ﬁumwa%dlebﬁomqmnam Participation ofTthe Adremal Lortek

I nvesti gative Dgi of Phthbyenesis ofArhitid®> Vol 2 (1949) pp.

PCT/ US97/ 09945 4, 5) P.g. 253" n R
mel 1 g e et ngRusst anbivinter LAY e BP M0 A 0w S Cafligegnan-
Anti -infl anmat or‘"}ﬁ’U&ﬂH Edemp rlhé'lmhtPhw er ﬂgysRGWo#S amAssaz:napaemnnammatm
Rai nsford, ed. Frocaading ) ;

W B. Rice &J I t

i n Adrenal ectomd}em 1544_ A?( Qﬁa'ﬁ“’g%ﬁ é
Vol . 33 1955), ﬂssﬂrweuomqoldgeN\veﬂammawﬂmmmr gnSIeNC Hammay
Partici pati on ofpridse chpena, Sos.t emnwdhbee.i’aubﬁgww & srénsAnﬁchrclthsi.,

I ST o g, S Y 5 el o

A Risley & G an- aw o el'?I’le Rats
as an Assay for "Anelgesig ﬁﬁ?ﬁ?&?b'r"}famsug§'W$rM@@éﬁj9fn@@e@'T‘°'!!§E\f' yeesk Pain®,

Exper i nent al IBI Www%hs Nd.lz (ﬂmfﬂbp mawmm G.®t&grness,
o o 0¥ DB S, U 6Bt DO Ay g0,
G Lonbar di no, &&"e'agemnww Experimeptally IP‘Ffe'm'("i‘bgﬁ?S"‘apﬂ-e"!'i .- mﬁ—lﬂﬂﬁchens
J. T., S. Col dsiAgkions [Mol. 0 w00 /Z(1BBON ppB@i1+3T; Randall, L. 0. & J. J. Selitto, "A
Method for Measurement of Analgesic Activity on Inflamed Tissue”, Arch. Int.
Pharmacodyn.. Vol. 111, No. 4 (1957), pp. 409-419; Winter, C. A. & L.
Faltaker, "Nociceptive Thresholds as Affected by Parenteral Administration of
frritants and of Various Antinociceptive Drugs"”, J. Pharmacol. Exp. Ther,, Vol.
148, No. 3 (1965), pp. 373-379; the disclosure of all these references are
incorporated hersin by reference.

Many anti-inflammatory drugs, particularly non-steroidal anti-
inflammatory drugs (NSAIDs) cause undesirable gastrointestinal side effects,
especially when dosed. perorally: such side effects may include ulcers and
erosions. These side effects, which are often asymptomatic, can become
serious enough to require hospitalization and can even be lethal. Compounds of
the subject invention generally cause fewer such gastrointestinal side effects
compared to other NSAIDs. Some compounds of the subject invention are
even gastroprotective, protecting the stomach and intestines from ulcers and
erosions, particularly those caused by ethanol or other NSAIDs,




"Anal gesic Effects of Irritants in Three Mddel s of Experinentally-induced
Pain", Arch. Int. Pharmacodyn. Vol. 169, No. 2 (1967) pp. 384-393; M| ne,
G M &T. M Twoney, "The Analgetic Properties of Piroxicamin Aninmals and
Correlation with Experinentally Determ ned Plasma Level s", Agents and
Actions Vol. 10, No. 1/2 (1980), pp. 31-37; Randall, L. O & J.

Selitto, "A MQ¥NMEBor Neasurenent of Anal gesic Activity oﬁWﬁfﬂ”ﬂPﬂ?ﬁF

Ti ssue”, Arch. Int. Pharmacodyn., Vol. 1%p, No. 4 (1957), pp. 409-419;
Wnter, C A & L. Faltaker, " Noci ceptive Thresholds as Affected by

Parent eral Admi ni st (Cettainn NSRIDY, I whe t dosad) ChyefemdatiealRy Scatigs | 40 Gingesitablee

Drugs”, J. Phar . p 373-.379; the
di scl osure of a@gﬁs 1 Eﬁh -e[:pgﬁeé%gygérnean%ﬁ\%&e h%m%% g: %ﬁ\g’?éﬁ% %fh? é“'@?‘éﬁce
Many anti-inf v&vﬁ?&%s?ﬂerd\ﬂrgyse litga of neﬂmﬁpyvmmaﬁestfwm dal = anti -
inflammat ory drugs @Qetrlolsds asafaleinltisée subjedt! BvgRBhI €anNbe Sinkdeé lusiigdthe

ef fects, especi y; such side effects may include

ul cers and erosfle‘(gdr@nw Srﬁeiqgfcgaoﬂ‘i{:@ s, which are often asynptomatic, can
beconme serious enough to require hospitalization and can even be |ethal.
Conmpounds of the subject invention geneFﬁ'FQ"gP tause fewer such
gastrointestinal side effects conparegd to other NSAIDs. Some conpounds of

t he subj ect inven N sa/kdu (,,hcﬂJo ec b’ géﬁc ing the ch and
i ntestines frory r S—and, i onsmo M agged t hanol

or other NSAIDs. 2z WO 97/ 465 b-BulNl -78°C

PCT/ US97/ 09945 10 Certal n NSAI Ds, when dosed systematlcal |y nmuse an
undesirable increase in systemic levels of certain liver enpyi¥s. Conpounds
of the subject invention generally cause little or no liver me side
effects. Conpounds useful in the subject invention can be de using the
follow ng generglyreagtiqp,scigwe: Scheme Ivjerr] In Schene 1, R_ Yy and Z

are as defined 'Eheooscub ' ed,plen Pctea aso tartL"
materials in Sc areeel t O Vhexs®O al | ynoegai Mabteo oY readily

prepared by net hods, knowiigkb one of ordie nary skill if%the art. Brénination
of such phenol starting materials can be carried out as depicted in Schene

1. For exanple, 2, A}ﬁ (gc%r%go 1 .Gﬁ,t 9{ ta_nd Z are as defined above. The substituted
| phenols depicted as starting materials in Scheme 1 are either known,
commercially available, or readily prepared by methods known to one of
ordinary skill in the art. Bromination of such phenol starting materials can be
carried out as depicted in Scheme 1. For example, 2,4-dibromo-6-tert-
butylphenol is obtained by reaction of 2-tert-butylphenol with bromine in

MeOH.

Allylation of such brominated substituted phenols with an allylic halide
is depicted in step 2 of Scheme 1. Allylic halides such as 4-bromo-2-methyl-2-
butene, s-bromo-a-ethyl-s-péntene, or cyclpentylidine methyl chloride are
reacted with appropriate brominated substituted phenols using reaction
conditions readily apparent to a skilled organic chemist. For example, 4-
bromo-2-methyl-2-butene reacts with the substituted phenol in the presence of
potassium carbonate and catalytic tetra-n-butyl ammonium iodide in acetone to
provide the corresponding allylated compounds.

The allylated compounds are cyclized to the dihydrobenzopyrans via the
intermediacy of the corresponding alcohols. After lithium halogen exchange of
the 2-bromo group followed by protic work-up, oxymercuration with murcuric
acetate and sodium borohydride affords the corresponding alcohols. Closure
of the alcohols to the dihydrobenzopyrans can be affected with a variety of



but yl phenol. is obtained by reaction of 2-tert-butyl phenol with bromne in
MeCOH. Allylation of such brom nated substituted phenols with an allylic
halide is depicted in step 2 of Schenme 1. Allylic halides such as

4- br ono- 2- net hyl - 2 but ane, 5-brono-3-ethyl-3-pentene, or cycipentylidine
met hyl chlori dg s‘{seact ed with appropriate bronmi nated subsfi ,Hgﬁﬂ”pgenol S
using reacti on con lons readily apparent to a skilled organic chem's

For exanpl e, 4- brono-2-nethyl-2-butene re¢qcts with the substituted phenol
in the presence of potassium carbonate and catal ytic tetra-n-butyl anmonium
i odi de i n acet ohewis@cjgdso Vitdeause loé aliimes pbieddenip midrombthardliscdepjroadaisve The

al |yl ated conpowrgmevalic? Y %mmﬂg Tberﬁ:h?u&ihB}éFlf emaf aBid 8Y %éftr@dst Kfown

i nt er medi acy of . tgﬁ c? cqhol s., After hi um ha %en exchange
of the 2-brom B s ohsPoa Sy ROBN SRS Ve Pl

mur curic acet at eﬂ&mboaodbumli;m balpgan elcharigedolitavedisy quanchisg ovith mgromd»rcohol S.
Cl osure of the 8b516¢ 9lich dsOwhifee di hydr obenzopyrans can be affected with a
vari ety of WO 97/ 4 L, . .

PCT/ u\ US97/ 09945 11 ﬁ%i‘r%""gswaghe FHEeGhBvention aikPrrRgredh from; the fused-ring

ni t ronet hane i scaamtmded:rmgbv grenaf\agiverel methods.c Arviationy obsumiofusedsdng t uent
can be done by gehpeuius ABVan iobﬂatardarbwm ado *a.x%a&e&o&yé bé aelifled

i norgani ¢ cat al on car bon or I u 0
exchgnge fol l oméﬁa%yéégg ﬁ"ﬁ‘g Wst ﬁeagh'pra@%'ﬁ"%&ﬂr% éﬂk?f} R %t%’? Yor'
Conpounds of thexmn!?.e&-smwwm eAan he cpeplormed a@at oo rin tdre inferts balogenaged
conpounds provi geiverty suhcasOtH SE1Y Qisitlg aMBiclOsting el AidhGis Witlusrdadbriclel- i ng

conmpounds with %n@nﬁl oRL! 3hé G ?99)2}%' [ G ?‘PF’ “Hﬁe gBFmng "Fﬁnﬁhﬁg achl- eved

under reaction coO ons readi For
exanpl e, this r&aesfPuptionranceragao dn&m afy acigh chieride,cderivhd Ifeoge the ed
sol vent, such aappbpriaté Bfaaherda}bmwsc.@py el RdWnYEethe @) tandUE Dewis acid

fl
A Cvely, Ceftiivs, 3O T4 SRt "SuA, B odtefa ST AebioHEre, prammic,; g
chlori de, deri ve¥bpximacids namddpf this @actionaarp knewn eonynersiall pvailshlened |

known net hods, esadiyaprepaved bgathsbead iofdingsy siEMthaartal um num chloride. In
general, the appropriate organi ¢ carboxylic acids needed for this reaction
are known, commercially available, or read|I¥ prepared by those of ordinary

skill in the art. Scheme
Br 8r TFAA
:Q’ il n £-Bull 12,5 oq) nco,u R
K NN “THFhexanes
He z '°z'c‘°(:": ™ -95-> -80C ncocn
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Scheme 2 outlines the synthesis of those compounds where Y = H. The
same di-bromophencls shown in Scheme 1 are used as starting materials.
Alkylation with 1,3-dibromopropane provides the tribromo ether. Ring closure
and removal of the 4-bromo group are accomplished in a single step using
excess butyllithium. The acylation step is accomplished in the same way as
outline above in Scheme 1.

Scheme 3

Yo Y Yo Y Q
[ Y RCOC! R
S o HP0uP205 SnCls, CeHls s
HS NeM, THF Ceoto s
2 2 ‘ :



Scheme 2 [err] Schene 2 outlines the synthesis of those conpounds where Y =
H: The sane di-bronophenols shewn in Schene 1 are used as starting
materials. Al kylation with 1, 3-di bronopropane provides the tribrono ether.
Ring cl osure and renoval of the 4-bronpo group are acconplished in a single

step using e\?ﬁi?’ Bgtyl lithium The acylation step is acconplished in the
same way as o bove in Schene 1. Schene 3 WO 97/ 46BQBUSI7/09945

PCT/ US97/ 09945 12 Schene 3 outlines the sypthesis of thiochronanes with a Z
group at the 8 position The starting substituted thi ophenol i s al kyl ated

Wi th 4-brono-2-g t hi IS ri cl osed
wi th phosphori > acl B n%m %?ﬁﬁ ?meg'pgﬁt@é%ém étﬁ ? rarRat the 8

t hi ochr omane i sPesiANat J&I‘ebiﬁaﬁ'gﬁaﬁu ﬁ'EE‘FP(S‘dﬂ""ﬁ'\SPO'e%aﬂbY'@tEd byith edrbtdmi2wi t h an
acid chloride amethyl-2-bustsine and ltity fedditing fidodthér! n@hh@gloewvdnhmhbkmriewl es

provi de further I n Y, he subj ect co ounds
Exanple 1 1 (Sa'td;?’{?&s%ﬁuopgf ﬁﬂ%{d‘l Q'hF %tbgﬁt?f{el? g.' o‘%'e%"}%}?y afc¥ia

_pent anone 2- 4- Y48} Sasheds, ofof %F‘P'%h@ndﬁampﬁ HltE an Mcﬁblmﬂasknd eqw pped
with Ar inlet, teththlarideondenser, addition funnel, and efficient magnetic

)Tl e et gt kg it T A

m). The stirred sqlutio In"an 1 cC neat

g, 2.01 nol, 2.'89¢ tﬁ‘ﬁvgqﬁﬁae the $BIRFLEOBRAUNAY 5 1 (Caution: this reaction
S exotherrric Control with rate of addition.) The reaction is nonitored by
TLC (2% Et OAc/ hexane), and is conpl et cExgiptg 12 h. The reaction mxture is
transfered to a 1 L beaker, along with a 20-nL rinse of the reaction fl ask.
The red sol ution soli-t8-fertButylehd-dimethy-2:3-dihydrobercopyrgs-6eylly -bedthhdre Nass.
The crystalline mass is redissolved by heating over a steam bath, and then

a solution of Na[ er rd &lddirérch6l8 gnol, 4n a0 I3kndcR Sk, quifpdd 'vﬁtl’ﬁﬂnded

foll d d
(011 o e e Yrk, e b (b A oo i, B

and then is vi giipeads?-fersbytyipbenohf150:2 g} ' ®R moj) and MeOH (BOOMAlInThe stirred
solution is cooled in an ice bath as neat Br2 (321.6 g, 2.01 mol, 2.01 eq) is

added dropwise over 0.5 h (Caution: this reaction is exothermic. Control with
rate of addition.) The reaction is monitored by TLC (2% EtOAc/hexane), and is
complete after 2 h. The reaction mixture is transfered to a 1 L beaker, along
with a 20-mL rinse of the reaction flask. The red solution solidifies rapidly to a
bright orange crystalline mass. The crystalline mass is redissblved by heating
over a steam bath, and then a solution of Na2S205 (1.45 g, 5.4 mmol) in 40
mi H20 is added, followed immediately by fresh MeOH (60 mL). The resulting
suspension is reheated on the steam bath for 10 min (the mixture does not
redissolve), and then is vigorously stirred while allowing to cool to room
temperature. After 0.5 h, practically all yellow color has vanished, and faint
orange-white crystals are deposited. These are filtered and air dried to yield the
title compound as faint orange-white platelets.
ibr ~tert- l=1-(2- pyloxy-3-meth To a
solution of 2,4-dibromo-6-tert-butylphenol (10.00 g, 32.5 mmol) in ethanol (50
- mL) is added K2CO3 (6.73 g, 48.7 mmol, 1.5 equiv), a catalytic amount of n-
BugNI and 4-bromo-2-methyl-2-butene {5.80 mL, 39.0 mmo!l, 1.2 equiv). The
resulting suspension is stirred at room temperature for 48 h, filtered and

concentrated. The residue is purified by flash column chromatography on

silica (hexanes) to give tha title 'compound {12.40 g, 100%} a's an oil.
4-Bromo-2-tert- 1-1-{2-butenyloxy-3-methyl)benzene. To a cold (-78

OC) solution of 2,4-dibromo-6-tert-butyl-1-(3-methyl-2-butenyloxy)benzene



tenperature. After 0.5 h, practically all yellow col or has vani shed, and
f.ai nt orange-white crystals are deposited. These are filtered and air dried
to yield the title corrpound as faint orange-white platelets.

2.4-Di bronp-6-tert-butyl-1 -(2-butenvioxy-3-nethvl)benzene.

sol ution of 2,4 -6-tert-butyl phenol (10.00 g, 32.5 anol
(50 M) is addegwgrr] (6.73 9, 48.7 mol, 1.5 equiv). a ca{géspmﬁhg
amount of n- Bu4Nl and 4- bronp-2-nethyl - 248utene (5.80 niL, 39.0 rrm)l 1.2

equiv). The resulting suspension is stirred at roomtenperature for 48 h,
filtered and cohtaA? BaB83d5 minel) incHHikibexanes (FO0i hiL/c2b tm) isladdéd o@luum‘ls 3

chromat ography aq, 9, 5'Mﬁﬁe§&?ﬁ§a§§35 ﬁ\ﬁ\oﬁ' v.e GM)tdrbéﬁosEOWFﬂuﬁ

;0200/? da? ?g Flelr ,Vfld&)w g%y[ﬁq ) ﬁtlUFd at 9’8 °(15 fcgr 1 lrjntine 2 A géglncﬁeggv s}::lw) ta)&ﬂtzsgnne

2, 4- di br ono- 6- t of water yiluted (Githnbekaries 2 atwli weashed weithh erates rfoltowed \By JFN6548
PCT/ US97/ 09945 ¥Re @4dachis l&erﬁhlénmd)wm hI'x‘ﬁ'(eB‘emr&"?ntﬁﬂémorﬁMm 4ayefd) IS

P ey S e ooy WD)l G eyl gme Tog s piied R Hladhy T

quenched by sl oﬁplamqhmmtwao&atmmlm thexangshtotgivertbg sitle comppund i@ 3% d, wi t h
water followed BBod)rdsian.oitfhe aqueous |ayers are extracted with hexanes: the
combi ned organic |aygr d _ ' teL -o‘ and concentr at ed.
The residue is purifFed L | ¥ ica ?he&anes)
to give the tltIVE"%n%SEBW&'OQ@ 95 lggms’g (§s36ar9 oi$ 944nm<dnnLQ eqyiv)- it y| -

Hé ?Of&y;i{ oxy] 3( gtmhmbdwt q25) AENZ3Dant) is Edded Ma.imwmvm?lmfhw-z-
C err S
added 4- br ono- 2b§ ﬁbﬁﬁ?eqéﬂ%é%gt %81 ut'JéEHFé §° g} g'%‘)d 19.94

mol) in THF (5ah19°rru Iterpmre@reafm 4hj thedﬂeatesvltsnge thwﬂo# addw To
the resulting pNaeHy@s! ML 3 MUfoliéWed By Naged (Uav@h(wsutmm,w.of@mwmq by
NaBH4 (0.75 g, i‘l% (SrTml 33'% Tﬁglf’%sptmgnaswacgliréds {l%mng?vM ; ﬂ;&% Eteﬁ%H' ng

ash col ored suspension 1§ om tenpera ut ed
with hexanes, affMRfsameR) fof SR min. ei’"“t%dat"!lﬂhthEEP"?a angy washed) withgwaterne. The
aqueous | ayers aswrated raaCiNKlsOU 4t bAnaINcThe tatedisnayaredarer gtfdcted ayiti S ar e

dried (MySOLerr by anfesi g e&m&m@g&t IEJef ! ord \idd® Tgs64]. o iRYEY | LS O

flash col um chromat ) to give
the title corrpo&ﬁ’(!Pef‘Haﬂ g The7egidue is punﬂed by flash column chromatography on

silica (hexanes/EtOAc; 10/1 -> 3/1} to give the title compound (4.21 g, 67%)
as an oil. '

-Be -8-tert- {-4,.4-dim -2 3-dihydrobenzopyran. To a cold (O
OC) suspension of AICI3 (1.67 g, 12.561 mmol, 1 equiv) in nitromethane (20
mL) is added a solution of 4-bromo-2-tert-butyl-1-(3-hydroxy-3-
methylbutoxy)benzene {3.94 g, 12.51 mmol) in nitromethane (5 mL). The
resulting red solution is stirred at 0 0C. After 1 h, the reaction mixture is
quenched by siow addition of water, diluted with hexanes, and washed with

water and brine. The aqueous layers are extracted with hexanes; the
combined .organic layers are dried (MgSO4), filtered and concentrated. The
residue is purified by flash column chromatography on silica (hexanes) to give
the titie compound (2.87 g,' 77%) as a solid which is recrystallized using
hexanes to give white crystals.
me&ﬂmmuﬂm_mnm To a cold (-78 9C)
solution of 6-bromo-8-tert-butyi-4,4-dimethyt-2,3-dihydrobenzopyran (2.29 g,
7.72 mmol) in THF/hexanes (28 mL/ 7 mL) is added »-BuLi {3.70 mL, 2.5
M/hexanes, 9.26 mmol, 1.2 equiv) dropwise. The resulting pale yellow
solution is stirred for 30 min at -78 °C and gquenched by slow addition of



as an oil. 6-Bronp-8-tert-butyl-4.4-di nethyl -2. 3-di hvdrobenzopyran. To a
cold (O [err]C) suspension of AICl[err] (1.67 g, 12.51 mmol, 1 equiv) in
nitromethane (20 mM) is added a solution of 4-brono-2-tert-butyl-

- (3- hydr oxy- 3- net hyl but oxy) benzene (3.94 g, 12.51 mmol) in nitronethane (5
m.). The resulting red solution is stirred at O [err]C. After 1 h, the
reaction ni x™Q4M6548 quenched by sl ow addition of water, di IRGTSSOUPBSH
hexanes, and washed with water and brineqq The aqueous |ayers are extracted
wi th hexanes, the conbined ,organic |layers are dried (MgS err]), filtered

and concent r at evhter] Bifuté® HithUdxasesp dhd Waskbdowith 136 MCTOWBIED ahd ARG ?Sé aphy on
silica ( hexaneié d;atoﬂs %rfé?%gﬁeeﬂarcke% &ﬂm%\%ﬁrgets(e %Eer c%.ﬁg.,,gJ c/;?gamc Byers ld: g which

is recrystalli I've
8-tert-Butyl - 4dred .‘Ms%&ﬂ fQ“@"dF'Fﬁ/GPG‘EP@FmWyr dhe rqrs;dlaa iopwrified7y [flash | C)
sol ution of 6- leolomn-chrématbgraphiyon Silich ohambmo-g?vamdlrméckoa%uﬁ@wea@ (2 29

12,0 S Ao T o S,

solution is stirred HNgronenzonyeancorii ntEANGNR.addi ti on
of WO 97/ 46F65eat 8-tert-Butvl-4 4-damethyi -2 3-d|hvdrobenzopyran (0.40 g, 1.83 mmol)

PCT/ US97/ 09945, slédt%ﬁt&'htanmcl %igq%\r%tg pgé Et'at?jg \A?,@pﬁgld ‘%ﬁ.ﬂm;btcNttbC'

wat er and bri ne 8ueous re ex exanes
conbi ned or ganf€ hydzide (Q-28; el 2.Q2) mmejsdy br"ﬂ]")” fThet wsulting fed solwtients at ed.
The residue i s stied au mtnbyarﬁﬁmbret:tdtmm ditedTwinOiexahes, AindShdhed witlexanes)

to give the ti Wa?erc gH&‘%n{«& Gﬂweg?%@gt@ lﬂrﬁrs areCbdebclill Gitn! axhiSsl 4Rd 2l |1 zed

usi ng hexanes to af

-(8-tert-Butyl °ﬁ'“2‘“ﬂ‘? r?éQﬁ’n‘SH layers. ‘!iF 1rae dMORP b filterrds 209 poncengatadandhe. To
neat 8-tert- Buresidud, is- @uritiddn\ty- Bash cidiymir cdhesraarpgraphy (éh Zlicg, (hbx8asimol ) is

added pent anoi ﬁe%b%(d’ﬁu@ozwn%ﬁﬁwm 3;11&%39%?}[%.?%3%%%'éﬁ?rﬂﬂ&et I c

anhydride (0.28 d solution is
stirred at rooﬁPT‘B?Hfé (gtﬁfr %g&f’“fﬂ‘ |Iut ed with hexanes, and washed with
water (2x) and brine. The aqueous |ayers are extracted with hexanes; the

conbi ned organic | ayghg s%h&aﬂﬁdlﬁdzhé'\ﬂﬁokﬁhr&f) thef Heirﬁ{dedf %ng ﬁni;rgﬁé at ed.

The residue is rifi hexanes,

hexanes/ Et OAc; T251"8)S %Bb‘ﬁﬁ'i%s‘%“%\ &'\Kﬁn EH"'F’(%)'H’%‘FE Pg§ ’gt}"ﬁé° "gitle
conpound (0. 44 sgbietSmmpaundspfeEixample 2 and 5.

Example 2
1-{8-tert-Butyl-4,4-dimethyl-2,3-dihydrobenzopyran-6-yl)-4-cyclopropyi-
1-butanone
Example 3

1-{8-tert-Butyl-4,4-dimethyl-2,3-dihydrobenzopyran-6-yl}-3-hydroxy-3-
methyl-1-butanone

To a suspension of AICI3 (0.32 g, 2.39 mmol, 1.2 equiv) in CH2Cl2 (6 mL) is
added acetyl chioride {0.15 mL, 2.19 mmol, 1.1 equiv). The resulting
suspension is stirred at room temperature for 5 min and cooled to -78 °C. A
solution of 8-tert-butyl-2,3-dihydro-4,4-dimethylbenzopyran (0.44 g, 1.99
mmol) in CH2CI2 (2 mtL) is added dropwise. After the addition is completed,
the reaction mixture is stirred at -78 OC for 2 h and then quenched by slow
addition of water at -78 9C. The resulting suspansion is allowed to warm to
room temperature, diluted with hexanes and washed with water (2x) and



Usi ng subst.antially the | ast step of the nethod of Exanple 1 (and making
suitabl e substitution for the appropriate carboxylic acid) the follomﬁng
subj ect conpounds of exanple 2 and 5. Exanple 2 1

-(8-tert-Butyl - 4 4-di net hyl - 2, 3-di hydr obenzopyr an-6-yl )-4-cycl opropyl - 1
- but anone Exanple 3 1
- (8-tert-But yIOI¥M¥et hyl - 2, 3- di hydr obenzopyr an- 6 yl ) - 3- hy dFGHYS9Z/99945

met hyl - | _but anone 1 -(8-tert-Butyl -4, 4-diqgt hyl -

. 3-di hvdr obenzopyran-6-yl)- 1 -ethanone. To a suspensi on of AICl[err] (0.32
g, 2.39 mol, 1. ﬂrmqu"rh@ aqueoli-layers] drk fertradted GvithlHexanesa dide domabiaéd lorgahicor i de

0.15 nm, 2.19 e‘?ﬂ(Wl I t
Eoom t enper at ure or é’ dr r?;?bé‘())' JIﬂ&dJﬂe §,H| é'g?“ﬁ“i?e?% %ldu? € "rffgegq’ya
8-tert-butyl -2, 3f %ﬁ"tﬁ?&mﬁ ahfamamﬁphy Pﬁéﬁ%ﬂ}??‘w?s( me&y!ftoﬁ%éor‘ﬂw‘ﬁp)an

CH err]C [err] (a solid whithds dedlysislizpavusiag hdkdnes tb lgiveathei titieotonpouad plast ed,

the reaction mx&“fé%if’s§“h‘i7tg% gt - 78 [err]C for 2 h and then quenched by
sl ow addi tion of er

to warmto room t enperttt-e=g&r : A RENZOR¥IA0 frehlwat er (2x
and WO 97/ 465@_}31&_11\4;401 To a cold (-78 °C) solutlon of 1 (8 tert-butyl—4 4-d|methyl-
combi ned or gani 62l s tobehahy iy 9§ Tt 'Z'i‘f S g 138 ThRth 1 ChotIAI0EE, |1 1e
The residue is pﬁhal?; 9%‘9"‘459;%@: oblzaﬁﬂﬂ‘!)”(?ﬁdéﬁ'?’?wt(‘ﬂ@)?anes

hexanes/ Et OAc; 26W.1).63omgiok,cl1.2 equoivi d‘omhlseh The resutingstedl mxaue issstivgednatx-anes

t ?89][ \e/frat t gﬁt ;: t ?8 C"@W'demfno afly tlfhn ﬁl@w@ed"’tﬁ Wariid RorPtd rélture over 1 h.

L Bt Yhonzis U ol e -4ghion i SEoaah fo 3, S5t ahd soakbns (612 %
1-(8-tert-butyl- 2,63 mmebihlequig) &m-ﬁmto@b@mpyemmm.yi plequamaMe(do 35
9. |1 3? gme)gtl {/;‘dand Ir}gfﬂee dsliting - t g«)ed' SohitfSAeR mw té Quatt b rodmB3
dropwi se. The r e?m&erﬁ(% %)(T ﬁrél"mﬁ“@q( '@gp%&?%g'? a"df%" m*sr]ecs%mra%éorm n.
and then all owedwmn.aﬂ'hatrcacmommlmmerddmﬂ avith/kexanesandTveshedswith wagerpal e
red s;)I ut 11 °$ Iqs AR BAhed T a&ﬁoﬁﬂiybﬁ &adeaaﬁaﬁiéanemﬁqaelanasa /thd- &%H‘ﬂﬂé' %-hZ
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purified by flash column chromatography on silica (hexanes, hexanes/EtOAc;

10/1) to give the title compound (0.30 g, 70%) as a pale yelliow solid which is

recrystallized using pentane.

Example 4

1-(8-tert-Butyl-2,3-dihydrobenzopyran-6-yl}-3-hydroxy-3-methyl-1-
butanone

-5-Dibromo-2-{3- v)-3-tert- zen To a pale
brown solution of 2,4-dibromo-6-tert-butylphenol (5.00 g. 16.24 mmol} in
acetone (70 mL) is added 1,3-dibromopropane (3.30 mL. 32.47 mmol, 2
equiv) and K2C0O3 (6.70 g, 48.72 mmol, 3 equiv) and allowed to reflux. After
14 h, the mixture is filtered, concentrated, the residue is purified by flash
column chromatography on silica (hexanes) to give an off-white oil which is
Kugelrohr distilled to give the title compound {6.13 g, 88%) as a pale-yellow
oil.

8-tert-Butvi-2,3-dihvdrobenzopyran. To a cold (-95 °C, MeQH/Et20, liq
N2) solution of 1-5-dibromo-2-{3-bromopropyloxy)-3-zert-butyibenzene {5.00 g,
11.66 mmol) in THF/hexanes {100 mL/20 mL) is added butyllithium (11.60



tenperature over 3.5 h and 0.5 N HCO is added and the m xture is stirred
ffor 30 mn. The reaction mxture is diluted with hexanes and washed with
wat er and brine. The aqueous |ayers are extracted with hexanes; the

conbi ned organic layers are dried (MgSO err]), filtered and concentrat ed.
The residue is purified by flash colum chromatography on silica (hexanes,
hexanes/ Et CAWON@HSH to give the title conpound (0.30 g, 70TL/USS7/09%45% e
yell ow solid which is recrystallized usi pent ane. Exanple 4 1
-(8-tert-Butyl -2, 3-di hydrobenzopyr an- 6-yl) - 3- hydr oxy- 3- net hyl - 1- but anone
1- I5 tlerorr]? g tnk; o @nAmaR 2. @!dﬂw)fdr&;ﬁofnﬁe Bind midmamrm at sEOoc.afd?aﬂoemm oun
solution o e u i.n_acetone
(70 m) is addgd‘piéjgggn (ftt)éméé g}&an)e&h?g ?tg’? 'HW‘B"I""B ) "gﬁ{?f’v'?t“and
K2C03 (6. 70 g, Saturated NiaCl, m@quwmarﬁaoaqm mdewasbedr withuwatenfi2 %) aml h, t he
mhxt ure is flh | biésies ATheCatUR6i lafére dre é:d%ecfsawdu&m&: e mﬁlceﬁsbi?mdfoir col um
chr onmat ogr aphy | |vea

Kugel rohr di st I9 e% #he%‘%@ﬂéﬁlmﬁ r@o‘fﬁ%ﬂ'ﬁ %‘ W@" resglg% '3%'839 is

pal e-yel | ow oi Purifipd; by f'a%um'pmz chrematoerapip g cﬁdwa(hexmslatocow an of- C

MeOH Et 20, | i qwikitp oil svhith isrKugblrohr distilled to give the title compound (1.92 g, 87%)

1-5-di brono- 2- (34 Bﬁ%"%yl oxy)-3-rert-butyl benzene (5.00 g, 11.66 nml)

i n THFl hexanes (10 i s _added butyI | it hi um (11 60 WO 97/ 46548
PCTI US97/ 09945 16 ni=iS=fast-Butvi:eSrdinvdrobenzapyvian-Givlishgthagoasd al | oled to stir
at -95 OC for &ﬁspanslomtoﬂ A)Glav\m:md @05 &Gmﬁh 1A’stnﬁw it OH2CIRhE0r &drid on

t | t t hed
W th vater & p°”§2‘:"' Ry Bhehid 16 28 R 4.5 @?‘é‘ o ealhvE. e BN,
the conbined ofYfRANSIoN is allowed 'Grsftﬁdt ("K@§§4 30 mina1a8d apelutiamelefttestt ed. The
resul ting resi uum-ns-q)hvdrdbeazbdwmf doazmgpalaanmnmhriormizmz W ML) 6 addéd Ca -

(hexanes) 10 Siipuih Miys Enqumwhm{a 1 44080 BBl ke fadctidh 91 Ve
the title conpound as _an FWhite oit T
-8-tart - But vl - I3y B‘P(YBE‘M atp) iy §llowpd 30 WaTBN e, roomfempgratyse o¥fisi on of
AlCI3 (0.54 9, 4h. 05’ heresyltirng Suspemsion) isi cooﬁdZﬁI Q 92 éndrherichedi shddxdwatee] |
chloride (0.28wzkhed'witR WitEH and brihe. FHb Ydueolt faybRSdib kkiPébted with CH2CI2,
the combined organic layer is dried (MgS04), filtered and concentrated. The
resulting off-white solid is recrystallized using hexanes to give the title
compound (0.67 g, 79%) as white crystals.

- o - i . -3-hydroxy-3-methyl-1-
butanone. To a cold {-78 OC) solution of 8-tert-butyi-2,3-dihydrobenzopyran-6-
yi}-1-ethanone {(0.45 g, 1.93 mmol) in CH2CI2 (4.0 mL) is added TMSOTf
(0.45 mL, 2.31 mmol, 1.20 equivi and {-Pr}2NEt (0.40 mL, 2.31 mmol, 1.2
equiv) dropwise. The resulting pale yellow mixture is stirred at -78 ©C for 15
min, and then allowed to warm to room temperature over 1 h. The resulting
colorless solution is recooled to -78 °C and acetone (0.17 mL, 2.31 mmol, 1.2
equiv) and TiClg (0.21 mL, 1.93 mmol, 1.0 equiv) are added dropwise. The
resulting deep red solution is allowed to warm to room temperature over 2 h
and 1 N HCI is added and the mixture was stirred for 30 min. The reaction
mixture is diluted with CH2Cl2 and washed with water and brine. The
aqueous jayers are extracted with CH2Cl2, the combined organic layers are
dried (MgS04), filtered and concentrated. The residue is purified by flash
column chromatography on silica (hexanes, hexanes/EtOAc; 10/1, 8/1, 4/1) to
give a crude oil which is distilled to give the title compound (0.40, 72%) as a
colorless oil.




suspension is allowed to stir at -78 OC for 30 min. and a solution of
8-tert- butyl -2, 3-di hydrobenzopyron (0.70 g, 3.68 mol) in CH2Cl 2 (5 nL) is
added dropwi se using an addition funnel. After the addition is conplete,
the reaction mxture Ipale yellow precipitate) is allowed to warmto room

tenperature o The resulting suspension is cooled to Uﬁ&
quenched vmth\@vxg %ﬁw\lvashed with water and brine. The aqueoug aygz{a%%re

extracted with CH2C02, the conbi ned organkg | ayer is dried (MyS04),
filtered and concentrated. The resulting off-white solid is recrystallized
usi ng hexanes to give the title corrpourﬁgﬂ@aS-@? g, 9°/c) as white crystals. 1
-8-tert-Butvl-2 .3-di %droﬁ Vég | - 3- hvdr oxv- 3- et hvl - 1- bt anone.
To a cold (-78 OC) sdri@wesRy W°%§F‘§HV’°Z‘ @'YQF?H?%FPHD%H%ﬁ?r%ﬂ‘F 6-
yl)-1-ethanone (0.45 9, 1.93 mml) in CH2C02 (4.0 nmLl is added TMSOTf (0.45
mL, 2.31 mol, Themested of example(1 wasusedst (0.40 nL, 2.31 nmmol, 1.2 equiv)
dropwi se. The resulting pale yellow m xture is stirred at -78 OC for 15
mn, and then allowed to warmto roomgmggiure over 1 h. The resulting
colorless solution is recooled to -78 acetone (0.17 m, 2.31 mmol,

1.2 equi v) and TI CLA 18-t 8liyt-2/6-BRydiBtnzophesi £5013.0hictd 8-élfigcr-Cr opwi se.

The resul ting demfanbAsl solution is all to warmto roomtenperature over
2 h and 1 N HCI is added and the mxture was stirred for 30 mn. The

reaction mxture is ¢plauf&dio Wm'%ﬁ@@%ﬁ“ﬁ?ﬁ%ﬂnﬁ“ yq)_ _m%yq | ne.

The aqueous | ayers are extract ed gani c Iza ers

are dried (NgSOPptent|-pRe-(0:62 &n%l'zﬁdﬁ‘fb@'ht"r%tﬂgdwm'sr%blfdéwﬂ@gﬁmcm"r'éﬂ by
flash colum c hrgam«aybaph.ry nim The resaltinh sulatiorsis stifeé ae rdolr Gﬁmerﬂtolelf,or 8/1,

411) 10 give a of HlcoPLincllbdis Tnd Sl SHbiedof s bl fosh LRHRC

(0.40, 72% as- ess
PCT/ US97/ 09945 flprqg@épﬁgp y5on silica {hexanes, hexanes/EtOAc: 10/1) to give the title

- (8-tert-Butyl - Zotwpdurky (b 425y, 76X%) @57a paly lygHow et hyl - 2-buten- 1 -one The
nmet hod of exanple 1 was used. Exanple 6 1

-(8-tert-Butyl -2, 3-di hydrobenzopyr an-6-yl ) - 3-chl oro-3-net hyl - 1- butanone
To a solution of 1-(8-tert-butyl-2, 3-di§§9~@?@-§enzopyran- 6-yl)-3-net hyl -

8-tert-Butyl-4, 4-dimethyl-6-(1-oxopentyl)-thiochromane

-tert- K -2'-enyl) sulphide: 2 g (69 mmaol) of
an B0% dispersion of sodium hydride in mineral oil is washed twice with
hexane under argon atmosphere. To this is added 20 mL anhydrous
tetrahydrofuran. The mixture is cooled to 0°C. Aside, 10 g (60 mmol) 2-tert-
butyithiophenol is dissolvad in 60 mL tetrahydrofuran. This is added slowly to
the sodium hydride mixture. This is allowed to stir 40 minutes at 0°C. A
solution of 6.9 mL (60 mmol) 4-bromo-2-methyl-2-butene in 20 mtL
anyhydrous tetrahydrofuran is then added. This stirs 30 minutes at 0°C and
15 minutes at room temperature. The reaction is diluted with 500 mL ether
and washed with T M NaOH. The organics are dried over sodium sulfate and
concentrated under reduced pressure to give 13.5 g (96% vyield) of 2-terr-
butylphenyl 1-{3'-methylbut-2’-enyl} sulphide as a tan liquid which is used

. without further purification.

-tert- i hiochromane: 11 g (47 mmol) of 2-tert-
butylphenyl-1-{3*-methylbut-2'-enyl) sulphide and 8.25 g (71.6 mmol) of 85%
H3PO4 in 110 mL benzene is aliowed to stir at reflux for 16 hours. Then, over
an 8 hour period, three 5.5 g {116 mmol) portions of P205 are added to the



buten-1-one -(0.62 g, 2.26 mmol) in Et[err]O (10 nm.) is bubbled hydrogen
chloride gas for about 15 min. The resulting solution is stirred at room
temperature for 1 h, and concentrated. The resulting off-white oil is
purified by flash coI um chromat ography on silica (hexanes, hexanes/ Et OAc;
10/1) to give ?)t}%&ﬁtle conmpound (0.425 g, 61 %9 as a pale yellowoil.
Exanple 7 8- t ) ’§/I -4, 4-di net hyl - 6-(1- oxopent yl) -t hi ochPOREISE/09945
2-tert-Butyl phenyl 1-(3'-nethylbut-2' -envy? sul phide: 2 g (69 mmol) of an
80% di spersi on of sodiumhydride in mneral oil is washed twi ce with hexane

under argon at meefipiing enixtule) THe FeatctiorfidCMEwaE 16 stidfUrnes QH%ﬂLQtféraW fopd ur an.

The m xture is e I

but yl t hi ophenol ﬁl&gkdlq.sﬁggrp%tgg id géodér?L %‘t&g?ng%“ﬁ‘b?ﬂ}‘%?{a "‘iﬁhl th"ss"%‘&@ds sl ow y
to the sodi um hifefanted pff x'i"ar’@d residue jirtoo9 I1&%c$0woetofrsommmahwrﬂa iata
O[err]C. A sol usematofy fGnfsl.TiThé Adiduets )vaﬁhéafﬁﬁﬂa@mnﬁﬁ@Yb%ZSWERloh& 20
anyhydrous tetr Wgétﬂfd*rtﬁ&e' &aérhfﬁ% aq'gq ded iy he sea?rlafﬂrégurmerﬁg'gé(?%ﬂyggt ﬁg?

15 m nutes at roomte erature I On
and washed wit h'$1® ’ﬂﬁ%m"r m’v@ehmerdancbdeﬁewasm agnirs withasalt and
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wi t hout further B;Eﬁtbwe%en 9 %rtéﬁt (gS% Hg'ﬂétﬂﬁu gH'\rNE'ﬁané 11 g
(47 mmol ) of 2- gimsthyl IPF'I°BH’€ﬂyI-1 (3" - rrethyl but 2'-eny|) suI phi de and 8.25
g (71.6 mmol ) of 85%:-k4reBut) g 3 FigQt@onang! | Pyashd gngst i I at
reflux for 16 hgufsmmbhe 8 three 1)
portions of P[ e;yg]og e%mb&arsceug(?gw"‘ ﬁ?ﬁr‘*‘%{)@@?ﬁ%s 02& 'S"'l 2634nm)
PCT/ US97/ 09945 o IReR TNV Ehiptide.in YRR parzenq o109 isadded SR orLsiei 4
further at reﬂmmd’ooftllﬁtatmalohdmrme reéetion ix blidweed to stir [1OVRA at 00C @A id O r oOM
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sol ution of sodi UH] | ori n a_separator

with ether and T@/"’?oﬂ‘i fHa w‘ﬁd dvi tash; sticy A Qﬂ“"ﬂﬁ'és@PMsMuﬂgs wtb Zdded to
the separatory hexeneethylracetateddgive 250 mg (3726 tyieth)iontiee fifhecdimpmas/ et her

| ayer and this is washed again with salt solution. The organics are dried
over sodium sul fate, and concentrat ed, unde[\r reduced pressure to give 6.5 g
(60% yi el ds of 8-tert-butyl-4, 4- Example 8

-tort-Butvl-4.4-di -6-{1-0x0-1-(3-

tetrahvdrofurvi)methvithiochromane

To 600 mg (2.56 mmol) of 8-tert-butyi-4, 4-dimethyl-thiochromane and 0.38 g
{2.84 mmol) of (+/-) tetrahydro-3-furoic acid chloride {which is prepared by
reacting 1.5 g {12.9 mmol) {+/-) tetrahydro-3-furoic acid with 1.38 mL (15.5
mmol) oxalyl chloride in 40mL benzene at 50°C for 1 hour followed by
concentration of the volatiles under reduced pressure} in 10mL benzene at 0°C
is added 0.32 mL (2.73 mmol} tin tetrachloride. The reaction is allowed to stir
1 hour at 0OC and is then diluted with ether and washed with water and
sodium chloride. The product is purified by flash silica gel chromatography,
eluting with 7:3 hexane:ethyl acetate to give 257 mg of 8-tert-butyl-4, 4-
dimathyl-6-(1-oxo-1-{3-tetrahydrofuryl)methylthiochromane.

Compositions of the subject invention comprise a safe and effective
amount of the subject compounds, and a pharmaceutically-acceptable carrier.
As used herein, "safe and effective amount” means an amount of a compound
sufficient to significantly induce a positive modification in the condition to be
treated, but low Ienough to avoid serious side effects (at reasonable



di et hyl t hi ochromane. 8-tert-Butyl-4.

4- di met hyl - 6- (1- oxopentyl)-thi ochromane: To 500 ng (2.1 mmol) of
8-tert-butyl-4, 4-dinmethylthiochronmane and 0.29 niL (2.34 mmol) of

pentl anoyl!l chloride in 10m benzene at O[err]C is added 0.27 nL (2.34

ol ) of tin Le¥ améoride. The reaction is allowed to stir
Oferr]C and is t{] Iluted with ether and washed with mteﬁ&ﬂ%gl%%sodl um
chloride. The product is purified by flasfgsilica gel chromatography,

eluting with 7:3 hexane:ethyl acetate to give 250 ng (37%yield) of the
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i nduce a positi 9‘é° i FE’é.‘P oﬁs jyfe ans e o mare Fempatiple solid pey
enough to avoi dligsd i filles diludetsebf amcspsulating substamnes| which a® 9uitableb 48r
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v t he
particul ar cond ﬂS‘n "b?Pﬁdﬁ?t 'g‘atcé’a'mt'ms é’géh%lngmﬂﬁi)g‘?'bﬁ'ie \Bl'iet?fo " the
pati ent bei ng tremtnigled ivithstbe aubjegt odmpdundc endlivithoracht hthed uinaa mmmelf t he

treatnent, the g@dniRatOthdr®NsUhd qnlrericﬂﬁrli %Nlcht\heulgaﬁﬂsﬁﬂnﬂﬁy reduce the
phar maceut i cal | actors.within the

acce carri util |ze
know edge and eib g‘&"’@l‘ °fW€°‘ét°?e‘i'i‘ oncy 'éﬁ‘?’ °'S'"‘"V use situations.
: Pharmaceutlcally-acceptable carriers must of course, be of sufficiently high

purity and sufficiently low toxicity to render them suitable for administration to
the human or lower animal being treated.

Some examples of substances which can serve as pharmaceutically-
acceptable carriers or components thereof are sugars, such as lactose, glucose
and sucrose; starches, such as cornstarch and potato starch; cellulose and its
derivatives, such as saodium carboxymethyl cellulose, ethyt celiulose, cellulose
acetate; powdered tragacanth; malt; gelatin; taic; solid lubricants, such as
stearic acid, magnesium stearate; calcium sulfate; vegetable oils, such as
peanut oil, cottonseed oil, sesame oil, olive oil, corn oil and oil of theobroma;
polyols such as propylene glycol, glycerin, sorbitol, mannitol, and polyethylene
glycol; .alginic acid; emulsifiers, such as the Tweens®; wetting agents such as
sodium lauryl sulfate; coloring agents; flavoring agents, excipients; tableting
agents; stabilizers; antioxidants; preservatives; pyrogen-free water; isotonic
saline; and phosphate buffer solutions.

The choice of a pharmaceutically-acceptable carrier to be used in
conjunction with a subject compound is basically determined by the way the
compound is to be administered.



Conpositions of the subject invention preferably conprise fromabout 0.1 %
t.o about 99.9% by wei ght of a conpound, nore preferably from about 20%to
about 80% and nost preferably from about 40%to about 70% In addition to
the conpound, the conpositions of the subject invention contain a

phar maceut ical | y-acceptable carrier. The term "pharnmaceutically- accept abl e
carrier", as WO2H44§& ci n, neans one or nore conpatible soli 597108045 d

filler diluents or encapsul ating substancgg which are suitable for

adm nistration to a human or | ower aninmal. The term "conpatible". as used
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conponent s t her ebéut&08 mg ghthe, subject compdund pesdoseg! ucose and sucrose

starches, such as co

derivatives, such aséa?ag’ %h %8@% ﬁcsze%gJebH]uﬁagrgag %fst‘fi?.@ Pﬁ“%atsgon
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| ubri cants, suchkompositioargreferbiycbontairy fromi about t Satocdboiut 6AbCHfLER érubliléﬁtﬁ,
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corn oil and 0|I S suc cerin,
sorbitol, nanni PBW“""%F‘R!‘%UP&"&‘?‘DS/ Icé'l'l‘é"ﬁq Jom ab%ﬂ‘g?ﬁ% tac?tt?”t m-sP éﬁ
such as the Twesulsjéatr cdmpountit moee prpferablystiorn abbus A5 %M aboytl 10%, T slse;
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stabilizers; tpl oxi dants; reserﬁ?/at I ves; ro en%r ee water; isotaonic
sal i ne; and phosphatE % prefes mquw%@"%m ubjest cgmpound is perorally.
phar maceut i cal | Fhagrefetrad lupit cdusagee fortro ish thersfodk tablets)ng¢apsaies @and vihe Hika,

subj ect cormouneo%na#a%a#d ahdSteRlitd BRduYorithE compolittt VAREPPRUSIEidrably O De

adm ni st ered

PCT/ US97/ 09945 ¥8M Fb‘t”ﬁgé&%} o-ghout 3300 /R ere prefarably, from apout; 10 mg to
pref erably i nj eabeut 109H9-my.randanaest oredergblyiftom ghbait @5rmagito about 600 mg. '

phar maceuti cal | y- accRrighlf @hé aubje&" cdnpotinBé 'atd® hydrophobic. If it is desired to
provide an aqueous-based composition or a composition soluble in or miscible
with aqueous media, a solubilizing agent may be included in the composition.
Non-limiting examples of such solubilizing agents include polyethylene glycol,
propyiene glycol, sthanol, and polyoxyethylene (35) castor oil.

Particularly preferred oral composition carriers suitable for compositions
of the subject invention ara disclosed in U.S. Patent Nos. 5,189,066 of Keim
& Bruns, issued February 23, 1993, entitled "Pharmaceutical Compositions of
Tebufelone”, and 5,281,420 of Kelm & Dobrozsi, issued January 25, 1994,
entitled "Solid Dispersion Compositions of Tebufelone”, hereby incorporated
herein by reference.

Another aspect of the subject invention is methods for treating or
preventing diseases characterized by inflammation by administering a safe and
effective amount of a subject compound to a human or lower animal in need of
such treatment. The term "diseases characterized by inflammation”, as used
herein, means conditions which are known to involve inflammation, and may
include conditions such as arthritis le.g., rheumatoid arthritis, osteoarthritis,
psoriatic arthritis, juvenile arthritis, Reiter's syndrome, infectious arthritis, and



physi ol ogi cal saline, with blood conpatible suspendi ng agent, the pH of

whi ch has been adjusted to about 7.4. Such injectable conpositions
preferably conprise fromabout 1 %to about 50% of the subject conpound,
nore preferably from about 5% to about 25% also preferably from about 10
ny to about 6QQn, pHLeRfs t Ne subject compound per dose. Suitablg.y
pharmaceutically-acceptable carriers for topical application i r’%i u’glye t hose
suited for use in lotions, creans, gels ad the |ike. Topical conpositions
preferably contain fromabout 1 %to about 50% of an enollient, nore
preferably fromanlkyosing spensyitiso systeeie hipusinerytheiriatasns andaoiotlt epiwell as
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Another aspect of the subject invention is methods for treating or
preventing gastric or duodenal ulcers or erosions by administering a safe and
effective amount of a subject compound to 8 human or lower animal in need of
such treatment. In particular, such ulcers or erosions caused by ethanol or
non-stercidal antiinflammatory drugs (NSAIDs) can be treated and/or preventad
by administration of preferred subject compounds.
Appropriate tests for determining the gastrointestinal safety or
gastroprotective properties of the subject compounds are known.
Methods for determining acute gastrointestinal safety are disclosed
and/or referred to in the following references: Unangst, P.C., G.P. Shrum, D.T.
Connor, R.D. Dyer, and D.J. Schrier, "Novel 1,2,4-Oxadiazoles and 1,2,4-
. Thiadiazoles as Dual 5-Lipoxygenase and Cyclooxygenase Inhibitors”, J. Med
Chem., Vol. 35 (1992), pp. 3691-3698; and Segawa,Y, O. Ohya, T. Abe, T.
Omata, et al., "Anti-inflammatory, Analgesic, and Antipyretic Effects and
Gastrointestinal Toxicity of the New Anti-inflammatory Drug N-{3-[3-
(piperidinylmethyl)phenoxy} propyl}-carbamoyimethyithiolethy! 1-(p-
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ankyl osi ng spondylitis, system c |upus, erythenmatosus and gout), as well as
the presence of inflammtion whether or not it is associated with an

i dentifiable disease. Diseases characterized by inflammuation further may

include inflammation in the oral cavity (e.g., inflamuation associated with
gingivitis oPEM¥Bont al disease); inflammation in the gaTHSIFRYS nal
tract, (e.g., inflanmation associated withyulcers and irritable bowel

di sease); i nflammation associated with defmatol ogi cal di seases (e.qg.,
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subj ect conpounM.RO AlisenTedndorJ.| @afah, arDeseidepéhdefe JEMEctS USH FdrRdriyiesh. | N

articular, suc d t er aidal
gntl i nf | amat or n.'dgh&mﬁ?l(i@&ﬁg%a%% Q&Hﬁa %%‘fnrgr\% Qbquﬂg)z 0'9%
admi ni stration ther Evf@dbj"&!ﬂseéoﬁhﬂmmdsmahpb?'ﬂﬁrﬂaéﬁ & QQEH% Sl’ e
det er mi ni ng thedgaat perbralie wWithnthle smfeet Yo pouhdSM00RERG asid.y or ReKipRIdti S Of

the subj ect co Anfn gm§ et g

gastroi ntestina Qgggag‘tdy arég]agwg lfose '(}f;%noq %er ;Hegh{}' dmbﬁ"ﬁge df’ ovvi ng
ref erences: Unalfi§emethecin. The patsspge sgcrificed 4choss fateby, C@eﬁs"hlﬁ’ﬂﬁ'% J.
Schrier, "Novel Gastrig, mmadamagﬂ buaillieederd . 6t Hemofihiagid i 1agiohs} Sis aned3ufdd by

5-Li poxygenase a@ﬂ,z Wgenase I nhibitors”, J. Med Chem Vol. 35 (1992),

pp. 3691-3698; and S‘f‘ﬁea ptéferred mode of aImlmstra’no;\r of the subject compounds is

peroral, but other known methods of administration are contemplated as well,
e.g., dermatomucosally {for example, dermally, rectally and the like), and
parenterally (for example, by subcutaneous injection, intramuscular injection,
intraarticular injection, intravenous injection and the like). Ocular
administration and inhalation are also included. Thus specific modes of
administration include, without limitation, peroral, transdermal, mucosal,
sublingual, intranasal, intramuscular, intravenous, intraperitoneal,
subcutaneous, and topical administration.

Proferred doses of the subject compounds range from about 0.2 mg/kg
to about 70 mg/kg, more preferably from about 0.5 mg/kg to about 12 mg/kg.
Preferred injectable doses comprise from about 0.1 mg/kg to about 10 mg/kg
of the subject compound. Preferred topical doses comprise from about
1 mglc:m2 to about 200 mglcm2 of the subject compound applied to the skin
surface. Preferrad peroral doses comprise from about 0.5 mg/kg to about
50 mg/kg, more preferably from about 1 mg/kg to about 20 mg/kg. more
preferably still from about 2 mg/kg to about 10 mg/kg. of the subject



Omta, ‘et al., "Anti-inflamuatory, Analgesic, and Antipyretic Effects and
Gastrointestinal Toxicity of the New Anti-inflamatory Drug N-{3-[3-

(pi peridi nyl met hyl ) phenoxy] propyl}-carbanoyl methylthio]lethyl 1 -(p-
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chl or obenzoyl oxy-2net hyl - 3-i ndol yl acetate", Arzneim ug
Res., Vol. Méﬂ@%‘p pp. 954-992. In the nethods discl ose cﬁﬂfgﬁﬁkﬁﬁp

st omachs of the animals are typically exapgned two hours after dosing a
conpound. Methods for determ ning subchronic gastrointestinal safety are
di scl osed and/ ocompéuewdt eSuchCddses biecpréfeldbiybdnginisered fromestoud/bhey ngout R, C.

Gentry, et al. ﬁ}gq;gt
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injection and MagnesisrkStearateCcul ar admi ni st3ation and i nhal ation are al-so
included. Thus specCiHef Hiﬂﬁiﬁﬁtéﬁd %ﬂéﬁyntﬁ&rﬁ}ﬁéé)'haimc'tﬁ&j%bow tJbﬁ\‘Hcsltlon

limtati J
e o AP Sl fhaces t'Pﬁa‘S'é'me@aﬁ Batdif cerine dio ARuMatOld ..

adm ni strati on. arthritis. A significant benefit is also achieved by twice daily administration of
this composition to a patient suffering from osteoarthritis.

Example B
A pharmaceutical composition in capsule form is prepared by
conventional methods, formulated as follows:

Ingredient Quantity (mg per capsyle)
Compound 2 200
Lactose To fill to volume of capsule

The above capsule administered orally once a day substantiaily reduces
the symptoms of a patient afflicted with rheumatoid arthritis or osteoarthritis.

Example C
A pharmacsutical composition in liquid form is prepared by conventional

methods, formulated as follows:

Ingredient Quantity
Compound 3 200 mg
EtOH . ' 4 mi

Moethyl cellulose 0.4 mg



Preferred doses of the subject conpounds range from about 0.2 ng/kg to
about 70 ng/ kg, nore preferably fromabout 0.5 ng/kg to about 12 ny/kg.
Preferred i njectable doses conprise fromabout 0.1 ng/kg to about 10 ng/ kg
of the subject conmpound. Preferred topical doses conprise fromabout 1
ng/cnferr] to about 200 ng/cnferr] of the subject conpound applied to the
skin surfaceWOP7¢54% r ed peroral doses conprise from about & /984St o
about 50 ng/ kg, nore preferably from abogé 1 ng/kg to about 20 ngy/ kg, nore
preferably still fromabout 2 ng/kg to about 10 ng/ kg, of the subject WO
97/ 46548 R S97/ 09945 23
conmpound. Such dogésstm?idr ‘évaf)ereferabl y adm ni stered from a@rﬂtj once to about
six times daily, frirean ﬁpeferably from about twice to abéuml four tines
daily. Such daily dbeeasnl at aherabbes a:biﬂpositiﬁi Rdmirdsteddl pdrodlly [ohesta @ag week,

al so preferabl t W&n e . rmnth
al so preferabl iu ﬁgmﬂly r@@tﬁ:tes MQ al so é)ﬁg{'?’gr é@llmt&* E-"'Er"td ‘?ﬁ%iﬁ-.-. Fiﬁ
nonths, 1 year “%%’r%s“"ﬁfthﬁiﬁ'e The foll owing non-1initing exanpl es
illustrate the subject invention. Exanple A A pharmaceutical conposition in
tablet formis prepared by conventional WS, such as m xi ng and direct
conpaction, formnul ated as follows: |ngr Quantity (ng per
tabl et) Conpound 1 A Pharmaceutical composition in Jigwd fprm iscRroRared by semvastiopslos e

100 Sodi um St ammrmasymmumm as follows: 30 Magnesium Stearate

3 When adm ni ster Iytwotlrres daily, the above%wsition
significantly red ammation in a patient s ering from

rheumat oi d arthri ﬁ§'°°')x3‘§f"gﬁ|"f‘|°&°5ﬁl” enefit is also aéfP&®&Ed by twice daily
admi ni stration of thiGonpowpddition to a patl ent suffering from

osteoarthritis. Epgfgsl fniobr conposi tiong br;,.l,!ﬁapsul e formis

prepared by conveg,tl on%l nmet hods, forrrurat ed as foll ows gr edi ent
Quantity (nmg per I Corrpound 2 200
Methyl cellulose 0.4 mg
Deionized water 80 mi

60 ml of the above composition administered perorally twice a day
substantially reduces the symptoms of a patient afflicted with rheumatoid
arthritis or osteoartbhritis.

Example E
An oral solid pharmaceutical composition is prepared by conventional
methods, formulated as follows:

ingredient i weigh

Compound 5 20

Pluronic F108 40

Tween 80 40
Example F

An oral solid pharmaceutical composition is prepared by conventional
methods, formulated as follows:

Ingredient Quantity (% by weight)
Compound € 50
Triglycerides and derivatives 45
Cremaphor EL 5

While particular embodiments of the subject invention have been
described, it would be obvious to those skilled in the art that various changes



Lact ose . To fill to volune of capsule The above
capsule adm nistered orally once a day substantially reduces the synptons
of a patient afflicted with rheumatoid arthritis or osteoarthritis. Exanple
C A pharnmaceutical conposition in liquid formis prepared by conventi onal

met hods, fornula s follows: Ingredient

Quantity Corrp %5& 200 ny 'E‘f%’f”"’”“

4 m Methyl ceIIquse 25 0.4 ny WO 97/ 46548
PCT/ US97/ 09945 24 Distilled water 76 M Tween
80 and modifications to the compositior® discigsednherein aahcbeaimade without

gonpt?z IrT;[SI 8? deaaép;a?]l?fgg?orﬂ?gfélgﬁd ﬂhd%ﬁ of dﬁ%nﬁémﬁ arltlb%tbﬂdd'd%lmﬁr. time
SR U e 'mfaPWaaﬁw ERis hoBf Brawibi 6 sspep LR o

prepared by convm@m@ﬂal met hods, fornulated as follows: |ngredient

Quantity Mcrocrystalline (m cronoi zed) 200 ng Conpound 4
Avicel (mcrocrystalline cellul ose) 50 ng Tween 80
1.6 mM Methyl cellul ose 0.4 ng Deioni zed wat er

80 mM 50 m of the above conposition adm nistered perorally twi ce a day
substantially reduces the synptons of a patient afflicted with rheumatoid
arthritis or osteoarthritis. Exanple E An oral solid pharmaceuti cal
conposition is prepared by conventional nethods, fornulated as foll ows:

| ngr edi ent Quantity (% by wei ght)



Corrpbund 5. 20 Pluronic F108

40 Tween 80 40 Exanple F An oral solid
pharmaceutical conposition is prepared by conventional nethods, formulated
as follows: |ngredient Quantity (% by wei ght)
Conpound 6 97/46 50 Triglycerides pRgusBnbosati ves
45 Cremaphoer 548 5 Wiile particular

enbodi ments of the subject invention h&% been descri bed, it would be
obvious to those skilled in the—art—that—various changes WO 97/ 46548

PCT/ US97/ 09945 25 and nodificat] ositions disclosed herein
can be nmade w t hout departing mﬁ ﬂwgu!‘ ﬂlﬂniﬁnd scope of the invention.
It is intended to cover, in the'% s all such nodifications

that are within the scope of this invention. WD 97/ 46548

PCT/ US97/ 09945 26 What is clained is: 1. A compound having the
structure: [err] wherein (a) X is selected fromthe group consisting of
O S, SO or SOerr]; (b) each Y is independently hydrogen or straight,
branched or cyclic _alkgnyl having from1 to 4 carbon atons or the two Y's
are bonded™2s ¥of B8R &fkanyl ring having from3 to 7 carbon atoms; (c) Z

is branched or cycli cl-al kflcompopndpaving ehmaBuctterel 0 at ons ot her than hydrogen;
(d) Wis Oor S; and

YOLY w

wherein

{a) X is selected from the group consisting of O, S, SO, or SO2;

{b} -each Y is independently hydrogen or straight, branched or cyciic
alkanyl having from 1 to 4 carbon atoms, or the two Y's are
bonded to form an alkanyl ring having from 3 to 7 carbon atams;

(¢) Zis branched or cyclic alkyl having from 3 to 10 atoms other than

hydrogen;

d WisOorS;end

(e} R is straight, branched or cyclic alkyl or aryl, sstursted or mono- or
di-unsaturated with double or triple bonds. R having from 1 to 15

atoms other than hydrogen.

2. The compound of Clasim 1 wharein sach Y is independently seiscted from
the group consisting of hydrogen, methyl and ethyl: and Z is selected
from the group consisting of unsubstituted C4-Cg branched sikanyl
having 2 branches, and unsubstituted C4-Cg cycloalkany! preferably both
Y are hyrdragen or methyl, Z is t-butyl, and W is oxygen.

3. The compound of Claim 1 or 2 wherein R is Cy-Cy straight or single-
branched alkyl or aryl, saturated or unsaturated with one doubla bond
betwesn non-terminal carbon atoms, or C3-Cg cycloalkanyl or aryl;
unsubstituted or monosubstitutad with a substituent selected from the
group consisting of halo, hydroxy, thiol, phsnyl, heteroaryl and
heterocycle; R having from 1 t0 7 atoms other than hydrogen.

4, The compound of any one of the precading claims wherein R is selscted
trom the group consisting of methyl, ethyi, n-propyl. n-butyl, i-propvi,



(e) R is straight, branched or saturated or nono-
or di-unsaturated wth double Orn‘Hﬂmﬁuﬁ‘w I‘i VI ng froml to 15 atons
ot her than hydrogen. 2. The co aln » wherein each Y is

i ndependently sel ected fromthe group consisting of hydrogen, nethyl and
ethyl; and Z iwosmdessst ed from the group consisting of unsubstpctnisenosss
Cerr]-Cerr] branched al kanyl having 2 leganches and unsubstituted
Cerr]-Cerr] cycloal kanyl preferably both Y are hyrdrogen or nethyl, Zis
t-butyl, and Wis oxygen. 3. The conpound of Claiml1 or 2 wherein Ris
Cerr]-Cerr] straight or single- branched al kyl or aryl, saturated or
unsat urated w t h one ceciarndpgl, bivderitdt Svaveivprpvierbr, rzidna:bo-mwiiroaams or

Clerr]-Cerr] cycl oalhidowyt2-ménadrydyl, UN2eethyi-h igiopshyl nwﬁgmar jted with a

substituent selected Df’a'?é?mht Res w&m mw&.ww:&iuml ﬂf&ﬁw _thiol,
phenyl , heteroaryl ara,q, eheh AL OME . OF her than

o gt
hydrogen 4, The GQIRC uncigﬁgfn;{?" 3"%?%#‘ ?'ﬂ:io Yac%ﬁYcrluﬁ"’@Y'ﬁ“’% erein R
i R

is selected fromthe r"(ﬂ?&'f’f' n- but yl
i - propyl . VWO 97/ 48 gqlg-mp 1-propenviany one of the procudung claims. Y

PCT/ US97/ 09945 27 cycl opropyl, cyclopentyl, 3-cyclopropyl propyl,
2- chl or 0- 2- met hyBpr oThé corisouhd di @1yyona -ofaitdpraqatiag ciaims whereik bbgil v arepr openyl ,
3-tetrahydrofuryl, pmreﬁ.aunu ARsi shlested %&.eﬂ.fgmmaonﬁnﬂa sz-rﬁ&wﬁtl ng of

met hyl, ethyl, n- oy Brmédiwt-1 29&651‘ cl opentyl .
3-cycl opropyl pr opyI 2 Igro 2- rretﬂ%r opyl ﬁi)@rgﬁé‘fﬂ met hyl propyl ,

2- et hyl - 2- pr openyl , and 2- met h}/ ropenyl any one of the 'ghoceedl ng
claim 8. The &onpdhh§enBreuas g We°"6f°’t‘ﬁ'?e”‘b‘?‘é’8%6|‘ﬁg whaeiPotReMai n both Y

are hydrogen end R i Snesyt @apg i iss selentadh fromr the orespnednsisingg ob -btyh 3t oxy - 2-
met hyl propyl . 2- net hyeyeldprgnyipmeviying 2chydroy-2-mbmyiorogt.net hyl - propyl . 7. The
compound of any one of the preceding claims wherein both Y are methyl and R

is selected fromgthe gy,g [ o‘}.,gﬂ ropyl, and
2- hydr oxy- 2- net hyl pr T‘?X p&ﬁ&‘:f% :Eg:l. oun M’“ﬁ'ﬁ‘%\”ﬁ*ﬁh%wﬁjng cl ai s
and wherein X is sul phur. ana“ 1S Se °°"':‘f' 8%y COnsTsti ng of
butyl and 3- tet rahydrehygroturyl. }BT’@F@P’a‘l‘ﬂ‘Q Wé’n"bﬁ?ﬁ""("a?%“ Pyt i 5
3-tetrahydrofuryl or bty

9. A composition comprising 8 compound of any ong of the preceding
claims and a pharmacesutically-acceptable carrier.

10. A method of traating inflammation or pain comprising administration, 1o a
human or lower animal in need of such treatment, of a sate end effective
amount of a compound of any one of the preceding cisims.

11. A mathod of treating arthritis comprising dally peroral administration, to a
human in need of such trestment. of from 1 mg/kg to 20 mg/kg of a
compound of any one of the preceding claima.
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and a pher macauti cal | y-acceptabl e carrier.

i nflammati on or pain conprising adm nistration,

in need of such treatment, of ve _ t :
any one of the pPrPET ng cl ai mammmmhmn@g AAbt NG ar t IRgK)
conprising daily per?r al adni ni strati dFEe™op! B*fynan i n need of such

10. A nethod of trea

to a human or
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(57) Abstract

A compound having structure (I) wherein (a) X is selected from
the group consisting of O, S, SO, or SOz; (b) each Y is independently
hydrogen or straight, branched or cyclic alkany! having from 1 to
about 4 carbon atoms, or the two Y's are bonded to form an alkanyl
ring having from 3 to about 7 carbon atoms; (c) Z is branched or
cyclic alkyl having from 3 to about 10 atoms other than hydrogen;
(d) W is O or S; and (¢) R is straight, branched or cyclic alkyl or ary!,
saturated or mono- or di-unsaturated with double or triple bonds, R
having from 1 to about 15 atoms other than hydrogen; pharmaceutical
compositions comprising such compounds, and methods of treating
inflammation or pain using such compounds.
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