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PCT/ US96/ 18016 1 SULFUR CONTAI NI NG DI - TERT- BUTYLPHENOL
‘COVPQUNDS USEFUL AS ANTI - | NFLAMVATORY AGENTS

TECHNI CAL FI ELD The subject invention relates to ngdst&ERiAR!
anti-inf | anmat™¥ ¥/ '(??’Ugs particularly to substituted sulfur containing
di -tert-butyl phenol conpounds. BACKGROUND OF THE

| NVENTI ON D -tert-butyl phenol conpownds are a class of conpounds
known for their use as stabilizers for plastics, oils and fats; see,

e.g., U S Patent No. SBLHURMAMN@G)R—'DERT—BLH’WWGL COMPOUNDY er ,
Hesse, Dennler & Baumer on §gﬁt@2y 1 INPLAMMATORYEGERT
S an ?I y

di -tert-butyl phenol conpoun er conpounds structura rel at ed
thereto have been found to have si gnlflcant anti-inflammatory and/ or
anal gesic activity. Such corrpounds (RECHNICAL FIELDwmki ng t hem and uses for

t hem are di scl oseqhiNglp n%@ &L&Qﬁ NeiafeS’ & 0 o,$H nti-n jmg,mgwﬁgsdnﬁsm

3,784,701 issued to assi.n 0 0 anuary
3,917,672 issued ﬂaﬁ‘%@ﬂmﬂ?‘ Sﬁ“tedsuiﬁabme gi‘l-teﬁ&p 6}'&“ sampounds.s s ed t o
Moore on Novenber 7, 1978; 4, 1BA Mu&rli ONon Decenber 19,

1978: 4,165, 383 i ssS p@%gﬂ / ' g,;ﬁ dto
Mbore on Cct ober @lﬁ%&#g’u je é&ﬁgiﬁgﬁ%lass fco;l@zgndslim é\?gﬁ%hﬁggg
1982: 4,418, 074 istabilizersfor Nb%‘F% oaﬁ%mma»% stent No. %M%Mrswemued
to Katsum, Konchngmaﬂin-'mlmorfei #rkse, Déiodey & Bi\:mdxlon Jatmarydi6] 1973.
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Loomans, Mat t7Ri@ @efﬂq 'EY"’ d!?ewé?'@ﬁbé? Bave sigpificant, antiinflameatosy; adiof o

Bel| & Mpbore on analgesic activity. Such compounds, processes for making them, and uses for them
are disclosed in the following references: U.S. Patent Nos. 3,784,701 issued to
Tomeufcik, Grassing & Sloboda on January 8, 1974; 3,917,672 issued to Schmidt on
November 4, 1975, 4,124,725 issued to Moore on November 7, 1978; 4,130,666
issued to Moore on December 19, 1978; 4,165,383 issued to Moore on August 21,
1979, 4,172,082 issued to Moore on October 23, 1979; 4,357,345 issued to Moore
on November2, 1982; 4,418,074 issued to Moore on November 29, 1983;
4,440,784 issued to Katsumi, Kondo, Yamashita, Hidaka, Hosoe, Ariki, Yamashita
& Watanobe on April 3, 1984; 4,535,165 issued to Moore on August 13, 1985;
4,677,113 issued to Bell & Moore on June 30, 1987, 4,708,966 issued to Loomans,
Matthews & Miller on November 24, 1987; 4,714,776 issued to Bell & Moore on
December 22, 1987, 4,833,155 issued to Muchowski, Greenhouse, Young & Murthy
on May 23, 1989; 4,968,710 issued to Rustad on November 6, 1990; 4,982,006
issued to Hudec on January 1, 1991; 5,086,064 issued to Capris, Conner & Sircar on
February 4, 1992; 5,102,897 issued to Boschelli, Conner, Kostlan, Kramer, Mullican
& Sircar on April 7 1992; European Patent Application No. 0,212,848 of Riker
Laboratories, published March 4, 1987; PCT Patent Application Nos. WO 83/01774
and WO 83/91775 of Riker Laboratories, both published May 26, 1983; WO
93/07865 of The Procter & Gamble Company, published April 29, 1993;
Kaffenberger, R. M., T.H. Eichhold & M.J. Doyle, "Determination of Tebufelone (A
New Anti-Inflammatory Drug) Strength and Stability in Bulk Drug, Dosage
Formulations and Feed Admixtures by Reversed-Phase High-Performance Liquid

Chromatography", Journal of Chromatography, Vol. 505 (1990), pp. 349-356. Such
compounds are also disclosed and reviewed in Batt, D.G.,, "S-Lipoxygenase
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I nhi bitors and Ww Anti-inflammtory Activities", Progress in Mdicinal
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conpounds whi ch I nf | ammat ory, anal gesi ¢ and/ or
ant i - oxi dant actP'\f)h\éﬁexmmga(2 rL&(B{ef:t;{w%e tsf urther object of the subject

i nvention to provi dét 5 Rlse aropbietrafghevsubiest inventiongtes provise methedssfor dieating
ef fects. inflammation and/or pain using the subject compounds.

S Y OF THE ION
The subject invention involves compounds having the structure:

H

CHy)x S(O)y (CHy), CH,

wherein

(a) xisfromlto5;

() yisfrom1to2;and

(c) zisfromOto5.

Preferably x is from 1 to 3; more preferably from 1 to 2. Preferably z is from 0
to 2; more preferably from 0to 1. Whenxis 1 and zis 1, y is preferably 2.

D DESC OF THE INVENTIOM
As used herein, "alkyl" means a saturated hydrocarbon substituent, straight,
branched or cyclic chain, unsubstituted or substituted. Preferred atkyl are C1 to C12;
more preferred are C1-C6; more preferred still are C1-C3; especially preferred are
C2 and C1.
As used herein, "alkanyl" means a saturated alkyl.
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It iss yet another object of the subject invention to provide such conpounds

whi ch exhibit gast roprotective effects. 1t is also an object of
the subject invention to provide nethods for treating i nfl ammati on
and/ or pain uging the subject conpounds. MVARY
OF THE | NVENTI nsim The subject invention invol ves corrpou’Hcfs %@%’/Jl ng
the structure: [err] wher ei n (a) xisfroml1l to 5;
(b) yis from1l to 2; and (c) z is3romO to 5.

Preferably x is from1 npre preferably from1l to 2. Preferably z is
fromoO to 3; mﬁé“f?ﬂé‘F@F‘aEﬂ"SF“? meen%s@st-tw&havwsutbe grushige @-0s 1, y is
preferably 2. whereQns alkanyl DETAI LED DESCRI PTI ON OF THE | NVENTI ON
As used herein, "alk t ent

straight, br anc ea or iaalugd Iﬂ%ﬂﬁ%ﬂ%égg&ﬁﬁ{e@&ggﬁgﬁ% Sk ‘Lé{l"i' %rsed
Preferred al kyl a¥eereQisg Q',‘! more preferred are C1-C6; nore

preferred still are Sdused heﬁﬁapﬂﬁloalxﬂe}tnﬂ@i‘@mhledz,af@ooriod& and CI.
As used herein, "al kanyl" neans a saturated al kyl .

Compounds
The subject invention involves particular di-tert-butylphenol compounds having
the following structure:
H
0" \CH,)x'SO)y (CHy) CHy
wherein

(@) xisfromlito$;

(b) yisfrom1to2;and

(c) zisfromOto 5.

Preferably x is from 1 to 3; more preferably from 1 to 2. Preferably z is from 0
to 3; more preferably from 1 to 3. Whenxis 1 and zis 1, y is preferably 2.

Preferred compounds of the subject invention include those having the above
structure with x, y and z as indicated in the following table:

Compound
No. X Y z
I 1 2 0
2 1 1 0
3 2 1 0
4 1 1 1
5 2 2 0
6 1 2 1

In order to determine and assess pharmacological activity, testing of the subject
compounds in animals is carried out using various assays known to 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
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used herein, "al kanoxy" means a substituent having the structure Q O,
where Q is al kanyl. As used herein, "al kanylthiol" means a
substituent H¥QPH#SIPhe structure Q S-, where Q i s al kanPICT/US96/180t6  As
used herein, "halo" nmeans fluoro, chloro, brono or iodo. Conpounds
The subj ect invention involves particular dj-tert-butylphenol conpounds
havi ng the follow ng structure: [err] wherein

(a) x is from1 ém fest. Analgesic actVityy miag Be' iH%iet& ﬁ'nga_x?-kna;\ﬁfj nrxodfelsr.?i ¢ :(s]‘f%hgrzn ils
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is 1 and z is 1, s jAnqthespsafalariknown test is the rat pdjuvant aotiritisges ovhichss o usefide

subj ect inventi omodélCor O3sds$ifs anfiiflaithaidr RRAWS anti-arthkifid! M " ftilfeldiptive Y

and z as indicat %Minta%gn?é, Qe Hhn a3 0L &, model. Conpound No.

X 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 Pharmaceutical 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”, The Journal of
Investigative Dermatology, Vol. 84, No. 4 (1985), pp. 253-256; Swingle, K.F., R.L.
Bell & G.GI. Moore, "Anti-inflammatory Activity of Antioxidants", Anti-

inflammatory and Antirheumatic Drugs, Vol. III, Chapter 4, K.D. Rainsford, ed.,
CRC Press, Inc., (1985), pp. 105-126; Adamkiewicz, V.W., W.B. Rice & ID.
McColl, "Antiphlogistic Effect of Trypsin in Normal and in Adrenalzctomized Rats",
Canadian Journal of Biochemistry & Physiology, Vol. 33 (195%), pp. 332-339;
Sellye, H., "Further Studies Concerning the Participation of the Adrenal Cortex in the
Pathogenesis of Arthritis", British Medical Journal, Vol. 2 (1949), pp. 1129-1135;
and Winter, C.A,, E.A. Risley & G.W. Nuss, "Carrageenan-Induced Edema in Hind
Paw of the Rats as an Assay for Antiinflammatory Drugs" Proceedings of Society of
Experimental Biology and Medicine, Vol. 111 (1962), pp. 544-547; Otterness, 1., &
M.L. Bliven, "Laboratory Methods for Testing Nonsteroidal Antiinflammatory

Drugs”, Nonsteroidal Antiinflammatory Drugs, Chapter 3, J. G. Loombardino, ed.,
John Wiley & Sons, Inc. (198S), pp. 111-252. Hitchens, J. T., S. Goldstein, L.

Shemano & J. M. Beiler, "Analgesic Effects of Imitants in Three Models of
Experimentally-Induced Pain”, Arch. Int. Pharmacodyn., Vol. 169, No. 2 (1967)
Pp-384-393; Milne, G. M. & T. M. Twomey, "The Analget.c Properties of
Piroxicam in Animals and Correlation with Experimentally Determined Plasma
Levels", Agents and Actions, Vol. 10, No. 1/2 (1980), pp. 31-37; 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
Irritants and of Various Antinociceptive Drugs", J. Pharmacol. Exp. Ther., Vol. 148,
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In order to determne and assess pharnmacol &gical activity, testing of the
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Pat ent No. 4,130, 66&°t& @giﬁP&I i‘ﬁﬁ@ S?P%Sa‘ﬁ‘gé’?‘{y Enct rdz’g‘(’ja""es ‘Wherr dosed

systemically, cause an undesirable increase in systemic levels of certain liver enzymes.
Compounds of the subject invention generally cause less of such liver enzyme side
effects compared to other di-tert-butylphenol compounds.

test.

Compounds useful in the subject invention can be made using the following
general reaction schemes:
(A)
OH 0

)\@L + w)km»x&m,)zms

where W =OH, halkie, etc.
(FriedetCrafts Reaction)
OH

S(CH,), CH:;

(c.g., mCPBA) (CHx SOy (CHy), CHy

The following non-limiting examples provide further information regarding
synthesis of the subject compounds.
Example 1
" 1-(3,5-di-t-butyl-4-hydroxyphenyl)-2-(methylsulfanyl)ethanone. 2,6-di-t-
butylphenol (1.7680 g, 8.66mmol) is placed in a flame dried RBF, and 2-
(methylthio)acetic acid (0.80mL, 9.19 mmol) is then added. This is then blanketed
with argon and TFAA (1.30 mL, 9.20 mmol) is added via syringe at a fast rate. A
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1978; U.S. Patent No. 4,431,656 issued February 14, 1984 to Katsum, et
al.; US. Pat ent No. 4,440,784 issued to Katsum et al. on Apl’l| 3,
1984; . Japanese Pat ent Appl i cation 85/54315 of Kat suni , et al.,

publ i shed March 28, 1985; European Patent Application No. 0,059,090 of
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Actions Vol. 10,chci2l/ Phd dafls aﬂ:pconéén'tﬁt%d d?@ﬁ‘qada{/a then Gried ubder vac

S§|Itt9, "A Method for rer:rent f. Anal shc tIVI&‘éin g!

Ti ssue”, Ar cHiTg ﬁ?""k@ﬁg? ?& t (o, foam whish 5 Puta‘;f shf19

Wnter, C A & th:omatogrﬁwytmi@lrca Wntﬂobﬁ WS% @céfomecis hexates then ADO% cicetdnd)y

Parent eral Adm nAS\Wﬁxﬁ-.t %&m &f obtained WiHidh2 BinS b& ey sBilliz¥@ Wit E1AREMBRRLC GRAT Ve

Drugs®, J. Phar miﬁ':geratzon Po gu]; w{ute cr)\//stzlils m%l— 143.6-144.90C.

Example 3
1-(3,5,-di-t-butyl-4-hydroxyphenyl)-2-(methylsulfonyl)ethanone. 1-(3,5-di-t-
butyl-4-hydroxyphenyl)-2-(methylsulfanyl)ethanone  (2.7422 g, 9.31 mmol) is
dissolved in CH2CI2 (30 mL) in an RBF under argon then cooled in an ice/H20 bath.
mCPBA (85%, 4.35 g, 21.4 mmol) is carefully added. A white precipitate forms
making stirring difficult so more CH2CI2 is added. The reaction is stirred ovenﬁght,
allowing the cooling bath to warm. The next morning, it is transferred to a
separatory funnel, diluted to ~125 mL and washed with 2 x dilute sodium bisulfite
then 2x 0.5N bicarbonate. The combined organics are filtered through cotton, dried
over mol sieves, concentrated on a rotavap then dried under vacuum being careful of
foaming. This gives a yellow foam which can be crystallized from EtOAc/hexanes to
give white crystals, mp = 138.6-139.50C.
Example 4
1-(3,5-di-t-butyl-4-hydroxyphenyl)-3-(methylsulfinyl)propan-1-one. This

material is obtained from 1-(3,5,-di-t-butyl-4-hydroxyphenyl)-3-
(methylsulfanyl)propan-1-one  following the (method of 1-(3,5-di-t-butyl-4-
hydroxyphenyl)-2- (methylsulfinyl)ethanone). The product is purified by flash
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hospitalization aambrmnsgrqnqn with Im",h'ialaceta‘m‘rpmunkaams tahe sedvyseallized n\fiind | on

generally causp A 'ﬁ@h— stl nal side effects conpared to
ot her NSAI Ds, even wﬂﬁ% dto many ot her di-tert-butyl phenol
derivatives. Some compounds of the I nvention are even

gastroprotective, pr D{.‘e,s;-ﬁi-ngnylh@h;alrmyphdnym-cc(amubmﬁﬂy&)emmbne This aRdtariad is

ticularly th d th
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systenical |y, Bovdng unddder ap|meth reagfa i n ldgSedinrhutyldohyideoxgphead)2ni n
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whe_re W =CH, hali de, etc. Exam

(Friedel -Crafts Reaci-k?,5‘-)di-t-butyl-4-hydroxyphenyl)—3-(methylsulfonyl)propan—1-one. This

material was prepared from 1-(3,5,-di-t-butyl-4-hydroxyphenyl)-3-
(methylsulfanyl)propan-1-one following (the method of  1-(3,5,-di-t-butyl-4-
hydroxyphenyl)-2-(methylsulfanyl)propan-1-one). A flash chromatography with
100% acetone followed by recrystallization from EtOAc/pentane gives a white fluffy
solid, mp = 167.9-168.50C.
Example 7

1-(3,5-di-t-butyl-4-hydroxyphenyl)-2-(ethylsulfonyl)ethanone. This material is
prepared from impure 1-(3,5-di-t-butyi-4-hydroxyphenyl)-2-(ethyisulfanyl)ethanone
(following the method of 1-(3,5,-di-t-butyl-4-hydroxyphenyl)-2-
(methylsulfonyl)ethanone). Crystallization (of the crude product) from
EtOAc/hexanes followed by a second crystallization then a flash chromatography
with EtOAc followed by a third crystallization with refrigeration gives white crystals,
mp = 119.5-120.50C.

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
enough to avoid serious side effects (at a reasonable benefit/risk ratio), within the
scope of sound medical judgment. A safe and effective amount of a compound will
vary with the particular condition being treated, the age and physical condition of the
patient being treated, the severity of the condition, the duration of the treatment, the
nature of concurrent therapy, the particular pharmaceutically-acceptable carrier
utilized, and like factors within the knowledge and expertise of the attending
physician.



(e.g.. nCPBA) The follow ng non-limting exanples provide further
information regarding synt hesis of the subject conpounds.

Exanpl e | '

1-(3,5-di-t-butyl-4-hydroxyphenyl)-2-(net hyl sul fanyl)ethanone. 2,6-di-t-
but yl phenol WO M88®1g, 8.66mmol) is placed in a flane dri edPGEAFSI6/280d6 2-
(met hyl thio)acetic acid (0.80nm., 9.19 mml) is then added. This is then

bl anket ed wi th argon and TFAA (1.30 , 9.20 mmol) is added via
syringe at a fast rate. A WO 97/ 18191

PCT/ US96/ 18016 C oy ot : . o, SEl |
anount of CH2C ZlHJiéls mgn ogtéoﬁsé?fé?edswbjr?c tn%“i"i“h‘a'.‘ P %}fl%a%nf‘fnosﬁ &c? ks of'uyo'tl é’ r t'rifs

vi ol et and Teyt R2:7<0 by weight of 3 compayng, mare preferably framahoub2p%; te akestanes.
After 5 h, the 80%, andeaast preferably feam abaut H0%poabmd 70%t 0 70l sat ur at ed
bi carbonate and exj : ' '{m . ﬂﬁ g '
organi cs are was edﬁ%&{lﬁagﬂ%&}pﬁﬂ%}%&%‘hréu nngEE%@!%%Tton, %g'ﬁoékgﬂgver

mol ecul ar si eveBharmpgshtically-aeqepiable sarrigr, The temm, pharmaceutically-acceptahle carrier”,
vacuum Thi s gi weased héreinemeasi shewbd afore 2omputibler yotidadd liguid! fller0diluents or

Et OAc/ hexanes t Encapsulating substances which are suitable for administration to a human or lower
animal. The term “compatible”, as used herein, means that the components of the
composition are capable of being commingled with the subject compound, and with
each other, in a manner such that there is no interaction which would substantially
reduce the pharmaceutical efficacy of the composition under ordinary use situations.
Pharmaceutically-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 comnstarch and potato starch; cellulose and its derivatives, such as
sodium carboxymethyl cellulose, ethyl cellulose, cellulose acetate, powdered
tragacanth; malt; gelatin; talc; solid lubricants, such as stearic acid, magnesium
stearate; calcium sulfate; triglycerides and deﬁvativés; vegetable oils, such as peanut
oil, cottonseed oil, sesame oil, olive oil, comn oil and oil of theobroma; polyols such
as propylene gljrcol, 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.

If the subject compound is to be injected, it is preferably injected non-
intravenously; the preferred pharmaceutically-acceptable carrier is sterile,
physiological saline, with blood compatible suspending agent, the pH of which has
been adjusted to about 7.4. Such injectable compositions preferably comprise from
about 1% to about 50% of the subject compound, more preferably from about 5% to
about 25%, also preferably from about 10mg to about 600 mg of the subject
compound per dose.



gi ve orange crystals, np = 108. 5-109. 50C.

Exanple 2

"1-(3,5-di-t-butyl -4-hydroxyphenyl)-2-(net hyl sul fi nyl ]Zet h?;lonﬁ

1-(3,5-di-t- but vl - 4- hydr oxyphenyl ) - 2- (et hyl sul f anyl ) et 1
g,(50 94 ol )WOPE““;' di ssol ved in CH2C 2 (100 nL) in a flaﬁér’ﬁ 688” Iask
under argon then cooled in an I ce/ H20O bath. nCPBA (85% 10.45 g, 51.47
mol ) is added carefully, generating sore gas evolution of H2. The
reaction is stirred for 1.75 h while maintaining the bat h tenperature

until the last 20 ni Ruitabke plmemadehticaliphicteptablal dapigesl foro topdaMappife@tion include

action is then d r ar and extracted
wWth 2 x  cie u""g*g rf"g" B?P“s%?‘i'?"ﬁé'% el e IRR™ Thelca 0pbetie G

under vacuum Pmoqb°P'o L5 t9gboutrf% of; aaeesncﬂxmt, gmre tpaefernllym
which is purifi edfrdn;l about S to aboot2596ref agemmpllisht 0Such fopial dmﬂpbs.ﬂmﬁ fa%blfo%

acetone in hexanegpdiRe ﬁ&ﬁ@%&ﬁ‘?ﬁ% & about soﬁ, Bt gulﬁé?:k %‘{“‘@ e I ne &V\é\ﬂ% h

can be crystallized / hexanes
crystals, yrrp = 14 W& Ye-to about 10%, also preferably from about 5 mg to about 3500 mg

Exanpl e 3 d
SR AR RIS eSS PR A o, 7o
(1 2(§4gzdb:t-9 31 ﬂigmt °sar8§ é&?@ Pw@lgt@@pitgv apd)the like rcomprisinghaler
argon then cool edsafermﬂreffeﬁwb liCuktaifithe compouﬁd}REi&ct(xS%B&‘erAblﬁﬁoﬂ,abgﬂi Fmgnp! )

Is careful ly add e r rri

difficult sg nor :ﬂmm&g 2 {ng, ﬂéﬁgﬂ({@r‘eﬁagé, ?%'gcatg:g 410 med :b?'%dfog)bé'?ﬁ%ﬂtm"“

all owi ng the coolR qﬁml‘d‘b%ﬁr?ﬂ mgiie 3heut 69/ Mg n'ljhe Phaﬂmﬂewcaﬂls-ﬁmtehlet 0 a
separat ory funnelcaritrs stitable far the preparafionds wicd dnél\foi' Braf admidlistritich sr@di um

bisulfite t t\ea,_%ggv& ,ﬁl\{wbirpa{-mieguon 2 & r%ﬁp% né°§%fi%f[‘§?}‘f§ﬂ‘kt ered

t hrough cotton, drie co cen Fhen
dri'ed under vacuURFBeiosty aadsheifsrability, which gre apt erijicatifar thegiurpasesaoftb Isahject oam
whi ch can be crysihedntion and tanbenkEdONthBeOdTEStybY a person SN iHtiel 0. cryst al s,

13,5701 -1 -but i 1 MO0 SN sompundswy ieptin g Bl

mat eri al i s comppjition or a composmon soluble in or miscible with aqueous
1-(3,5,-di-t-but ylhedh, hydolobﬁ;mﬁge Agént -may be inchidedtinythe Ldoh@aml?]:pr cm.pmﬁmﬁ@e
o 0, 1, bl s o ol 4 o oo
ethanol, an polyoxyet ylene (35) castor onl
Particularly preferred oral composition carriers suitable for compositions of the
subject invention are disclosed in U.S. Patent Nos. 5,189,066 of Kelm & 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.
The preferred mode of administration of the subject compounds is peroral, but
other known methods of administration are contemplated as well, eg,
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.
Preferred 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
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‘chromat ography with 30% acetone in hexanes and recrystallized from
Et OAc/ hexanes, np = 158. 8- 159. 50C. _

Exanpl e 5 WO 97718191 PCT/US96/18016

1- (3, 5-di-t-butyl-4-hydroxyphenyl) - 2 (et hyI sul finyl)ethanone. This materi al
S obt ai ned from

1-(3,5-di-t-butyl 4- hydr oxyphenyl ) - 2- (et hyl suI fanyl ) et hanone foll ow ng

Etrg'?hyl sHF]E PgSI )com potitd. Prefeﬂre:( Qoégarl f’d{;}l'séf bé%ﬂﬁsa“'fl'rg&id%w&y AhR 1lni o algout .
mat ogr a

weh " 250y AORTRIGNE A e RHEE croprd iy e s fepp ot P

Et OAc/ hexanes widolses comprise ffromyabout i Ghmglkgi tagabait tSe msv’lssmnrs pmfprabiy from
133-1340C. abou: g to about 10 mg/kg, of the subect JONPDOTAE f‘Such doses are

1-(3,5-di-t- bUt yI F}éﬁéﬁéﬁ red m%og{r% YoSaboi8 tl)n'R:s %Q‘?y, nore preferat;li

mat eri al
1-(3,5,-di-t- but@dm Zbbytdtwige to cabout) fopr times daflyret Sychs dailyadgde pre peeferatily one
following (the rhﬁ&ed %r at feadt Jone. wékc; bisd éfiraﬂ for at least two weeks also

wth P TE0%, AR Y e AR sergr%fffgpﬁ)fs 0 S e e

gives a white flfafityeast6m09tbb,lld{ean§yw§,@TMG8 50C.

Exampl e 7 The following non-hmm examples illustrate the subject invention.
1-(3,5-di-t-butyl-4-hydroxyphenyl) - hxl s'ul fonyl ) et hanone. This materi al
S prepared from i npure
1- (3, 5-di - t - but y- 4- PlyaimaceytitabeymposiBiofssin hel fomb 6Etablets ardprapared by convéntiohdlowi ng
EE& nyl oul 4 oyl )maﬂ‘géasbﬁugha; Sh’f'& ctpactind - sy iy %2 oduct
ysta |z§ ion (o e crude produc

from y y elt panti P )

Compound 1 200

Microcrystalline Cellulose 100

Sodium Starch Glycollate 30

Magnesium Stearate 3

When administered orally two times daily, the above composition significantly
reduces the inflammation in a patient suffering from rheumatoid 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: :
jent ti er I
Compound 2 . 200
Lactose To fill to volume of capsule

The above capsule administered orally once a day substantially reduces the

symptomology of a patient afflicted with rheumatoid arthritis or osteoarthritis.
Example C

A oral solid dosage pharmaceutical composition is prepared by conventional

methods, formulated as follows:
ient Quantity (% wei

Compound 6 20%

Pluronic F108 40%

Tween® 40%



Et OAc/ hexanes foll owed by a second crystallization then a flash
‘chr omat ogr aphy with EtOAc followed by a third crystallization with
“refrigeration gives white crystals, np = 119. 5-120. 50C.

Conmpositions of the subject invention conprise a safe and e | nmount
of t he BPEWconpounds, and a pharmaceuti cal | y-accepféaﬁpéds)cigorl?i er.
As used herein, "safe and effective anount” neans an anount of a
conmpound sufficient to significantly thduce a positive nodification in
the condition to be treated, but |ow enough to avoid serious side
effects (at a reasonable benefit/risk r&xampleDyithin the scope of

sound nedi cal j udgnARloral folfdafosage Pharfiatetitdl ¢6mposhomis pedpaied ©9 CHRenEbndl | |
vary with the part i) t he age and physi cal

Lcul ar ¢ itkQn being treated,
condi tion of themet'mys’ g’ﬁf‘f’@ﬁ?aﬁ@ﬁﬂ‘ﬁs'treat ed, the severity of the condition,

the duration of thelngredientOuvantity(feweight) nature of concurrent therapy, the
particul ar phar macegbinpalddys- accept abl e carrier 50% utilized, and like
IMa)ctQ(?)/r i8\iv|9';h| n the lfplgl%e%geasemggjeﬁgégg;t i se of trge/o att endi ng physi ci an.
PCT/ US96/ 18016 Cremaphor EL 5%

8
Conposi tions of theAssthkesspedt bf e dubjecOinoértion heﬁx@ﬂ@fdr&&aﬁﬁﬁim pROstiin® - 1%

to about 99.9% b i ght. Qf a o un re, preferabl ram about 20%
Lo abour " gosAsdaes ezl RRRR by adfBifele s ShE T alricHip fmin:
In addition to tobka sbepbeompounhto & bumansorn lpwersangnal it geed dfjsucht tréatment The

contain a Ph@hiEeraRbdstS Sharattedieed BY AR aPhnfeBibh", O - uséd) efeR] Theans conditions

pharaceut | cal | R SERART 5 o o, B i BERAY coi S0
arthritis (e.g., rheumatoid arthritis, osteoarthritis, psoriatic arthritis, juvenile arthritis,
Reiter's syndrome, infectious arthritis, and ankylosing spondylitis, systemic lupus,
erythematosus and gout), as well as the presence of inflammation whether or not it is
associated with an identifiable disease. Diseases characterized by. inflammation
further may include inflammation in the oral cavity (e.g., inflammation associated
with gingivitis or periodontal disease); inflammation in the gastrointestinal tract,
(e.g., inflammation associated with ulcers and irritable bowel disease); inflammation
associated with dermatological diseases (e.g., psoriasis, acne, and other skin
inflammation); inflammation associated with the réspiratory tract (e.g., asthma,
bronchitis, and allergies); and inflammation in the central nervous system (e.g.,
Alzheimer's disease). :

Another aspect of the subject invention is methods for treating or preventing
pain by administering a safe and effective amount of a subject compound to a human
or lower animal in need of such treatment. Pain which can be treated or prevented by
administering the subject compounds may include peripheral pain, menstrual pain,
dental pain, and lower back pain.

Another aspect of the subject invention is methods for protecting against free
radical damage resulting from oxidative stress and ischemic conditions by
administering a safe and effective amount of a subject compound to a human or
lower animal in need of such treatment. Such treatment may include protecting
against ischemic heart disease, atherosclerosis, stroke, and ischemic cell damage of
heart.

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 a human or lower animal in need of such treatment. In




encapsul ati ng substances which are suitable for admnistration to a human

or | ower animal. The term "conpatible", as used herein, neans that the
conponents of the conposition are capable of being comm ngled with the
subj ect conpound, and with each other, in a manner. such that there is
no interacti YO %M8&H woul d substantially reduce t he pharonusestismal

efficacy of the conposition under ordinary use situations.
Phar maceutical I y-acceptabl e carriers nust,;,0f course, be of sufficiently
hi gh purity and sufficiently lowtoxicity to render themsuitable for

adm ni stration tpartichier, N4GEN ulcers Olor | @MBIonANEdNRed bﬁ‘j ng&hﬁrfo‘?ato?d on-steroi

carriora or eio%oﬁWﬁ& Ui 3 AT00) 7 b el Bl preveoied bueiiirmtema

sucr ose; _ fesred subject gempandsst ar ch and pot at o starch cel l ul ose and
its derivati ves, sm:ﬁprqmze test§ ﬁﬁldéﬁhﬁﬁfn@QW{ﬁﬁbmiesﬁrﬁL éé,kect.ve
nt
g%ar ate

I lul ose, celly l c;
ol i ubr i cant oF BRICHE Fandf e EioR pubine shmsie gt

cal ci um
sulfate; triglycer M@bodfrn&’rd@tmn&/me \gagjurtintistiealosafary arelcriiscme:paﬁdrui

oi I, cottonseedrm&edaemﬁmdmbmg%fev&c&l'Un&:g!i“p@'Gi\“% r;% k{as.?otzrm
polyols such nni t o ahd

col bital
pol yet hyl ene gl \ﬁuofb%rr gi{ﬁigfa%#‘é‘f "No yr}tcﬂeé pP‘F‘B?@ es And i, 34-Fhigdiazoles as
Tweens[err]; §-lapmrgenassy atd Lyclooxjigemasé dohibitors'y|Jf At Chem C¥opRrisng
agents; flavori (moayept ssmemsphwssgawhﬁb'@tm gmgsr & éer..§ng
sa In

Sﬂggg)ﬁgfgnhﬁ ff ert&ﬁl%mag N ‘gﬁmggé’ ra?lg (:Pmtx;)crgt? ) S%{;&E{g(s:nnal Toxncxty of the
phar maceut i cal | Newc cApti-dnflammatory | Prugo M3iﬁ3ﬁdpeﬁﬂlf@mtwh¢'@ﬂ}'] propyi}h 2
subj ect Corrpoundarbﬁn&y%ﬁétﬁﬂmid]etﬂﬁt erm nﬁﬂ-cﬂxmtbt gﬁy t hes QRRRY Qcy gmehﬁso be

adm ni st er ed. g i SU egt, Cco to be injec

preferably inj ecntdo%flaﬁ%ﬁte 't B2-chp. 954-992. In the
phar naceut i cal | nethodegdisclosed tlmn,lssmachs oftthe adnaals are typibgngleﬁéxﬁud:ﬁ}o ok ne,
with bl ood conpaféridoSing H%&ﬁﬂéﬂnﬂg agent, the pH of which has been

from o about 19 &4%*33{? Ao, RGOy BEErowRRi Rty s dscsed sndos y

from about 5% t teferred tohin the Z‘til%wmg seferpnoes: erMélhmnge; ®1) €bGehtryl, Cet rdll, M"AngbOUL

600 ng of the siifhambtory and- GERRiHIERA EMLES ©f Nabumetone or Its Active Metabolite,
6-Methoxy-2-naphthylacetic Acid (6MNA)", Dig._Dis. Sci, Vol. 37 (1992), pp.
1847-1852; and Wong, S., S.J. Lee, et al., "Antiarthritic Profile of BF-389 - A Novel
Anti-inflammatory Agent With Low Ulcerogenic Llablllty" Agents Actions, Vol. 37
(1992), pp. 90-91.

Methods for determining acute gastroprotection are disclosed and/or referred to
in the following reference: Playford, R.J., D.A. Versey, S. Haldane, M.R. Alison,
and J. Calan, "Dose-dependent Effects of Fentanyl on Indomethacin-induced Gastric
Damage”, Digestion, Vol. 49 (1991), pp. 198-203. In the method disclosed therein,
female Lewis rats (130-175 g) are dosed perorally with the subject compound (40
mg/kg b.i.d.) or vehicle at 2 hours and immediately before administration of a gastric
damaging dose of indomethacin. The rats are sacrificed 4 hours later by CO2
asphyxiation.  Gastric corpus damage (millimeters of hemorrhagic lesions) is
measured by digitized imaging.

While particular embodiments of the subject invention have been described, it
would be obvious to those skilled in the art that various changes and modifications to
the compositions disclosed herein can be made without departing from the spirit and
scope of the invention. It is intended to cover, in the appended claims, all such
modifications that are within the scope of this invention.
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" Suitabl e pharnmaceutically+a cce

9
iers for topical appllcatlon

i ncl ude t hose suited for use in I ot| ons, creans, gels %;k(;lsjnl ke.
Topi cal conpo¥PPT/LHet preferably contain from about 1% out"'800% of
an enollient, nore preferably from about 5% to about 25% of an

enol lient. Such topical conpositions preferably conprise from about
0.1%to about 50% of the subject conpouggars®re preferably f rom about
0.5%to about 10% al so preferabl y from about 5 ng to about 3500 ny

per dose. 1 Th@c(ﬂﬁ]ﬁ:};ﬁ&ﬁ {ur@dm ni stering the subject conpound
is perorally. The erre un|t osageformls therefore tablets,
capsules and the like, conprising a safe and effective amount of the

conmpound, which is preferably from about H o
preferably fromabout 10 ng to about 100
about 25 ng to about 600 ng. The pharmaceuti

suitable for the preparation of unit dosage f

about 3500 ng, nore
st preferably from
| y-accept abl e carriers
roms for oral administration

are wel |l -known in the art. Their sel eciy Wi | | on secondary
considerations |ike taste, cost, and shel &%ﬁgﬁg?chl ch are not
critical for the purm&e&nof t he subj ect i nvention, and can be nade
wi thout difficulty by pers&gﬂs‘kl Isled in the art. Many of the
subj ect compounds  ar &%hyd*d d°%f it is desired to provide an

aqueous- based conposi(b) onyosfremd(wrﬁomdtl on soluble in or mscible with
agueous medi a, a (g?l ubiyd frdth 090 80ent may be included in the conposition.
Non-limting exanpl es of such solubilizing agents include polyethyl ene
gl ycol, propyl ene glycol et hanol , and pol yoxyet hyl ene (35) castor oil.
Particul arl y prederr e'H\e@pmbom\dmﬁ@hmﬂoxhemxlse%emslljbﬂame&rm&mmgi tions

of the subj ect invention are disclosed in U S. Patent Nos. 5,189, 066 of

Kel m & Bruns, 3. The compound of Claim 1 or 2 wherein z is from 0 to 3, preferably from 0 to

1.

4. The compound of any of the preceding claims whereiny is 1.

S. The compound of any of the preceding claims wherein y is 2.
6. The compound of any or the preceding claims wherein x is 1 or 2.
7. The compound of any one of the preceding claims wherein z is 0.

8. The compound of any of the preceding claims wherein zis 1.

9. A pharmaceutical composition comprising:
(a) a safe and effective amount of the compound of any one of the
preceding claims; and
(b)  apharmaceutically-acceptable carrier.

10. A method of ireating inflammation or pain comprising the peroral
administration of a safe and effective amount of the compound of any one of
the preceding claims.
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_Tebufel one". and 5, 281 420 of Kel m & Dobrozsi,
entitled "Solid Di spersi on Conpositions of Tebuf el
i ncorporated herein by reference. The preferrkd
adm ni stration of the subject conmpounds is peroral, bu
met hods of adm nistration are contenplatetl as well, e.

G ot oo bl PARS HSHIRAI ASEALS s,

injection, in 9%3?(1%)@?? |1n]5e6§15<9n3nd references Qﬁ‘éﬁiﬁﬁs‘hﬂﬁ}ﬂect ion and the

i ke)f ccul Sr admmgsgh" atnltuﬁm?ﬂaﬂdﬂ-tahlad 1p liaﬂoliﬁ&n Widls have bédl mstriﬁleals
Specl i ¢ nodes o m. rat] on 1. nc W ou perora _
transder nal , rﬁi‘g‘l@a?“ mé HBmALogY, aFtvity; WPP% mpquﬁ{pf’ %bﬁqﬂér‘” no anti-

i ntravenous, inflammatorypetivityon&abs itsisogenierailg ot , passitlet tup predict avletirr ssuciat | on.

oot e e 0o%Ei o 3t L EPA R DR DAL AREY SO R ORI B

Preferred actlwiq‘tbct abl e doses conprise fromabout 0. 1 ng/kg to about 10

mg/ kg of the subjte!tan object of e RubjddLidention to provide compounds which have
PCT/ US96/ 180

1
conpound. Pr@%@F WWWaM@dS%N%@WW%GWWWm/cr’r{ err] to about

200 ng/cnferr] oftis herufthérj oifdct ePthecubjdctainpdrtiof tb @rovide suchreoipbhadsewhich
Preferred peroral ﬁ gonpri se fromabout 0.5 ng/kg to about. 50
ng/ kg, nore ﬁ’g"feeﬁegtﬁiyeﬁﬁ P eLECtS- ahout 1 ng/ kg to about 10 ngy/ kg, of the

subj ect conpoundlt iSyeh atothess objeet of the subjdct irvehtiormdaiprovide sech ¢ompoundout
about four ¢ el UiTRE Basi@pldtectiBEBeAE 0T 20T o rapry e
It is also an object of the subject invention to provide methods for treating
inflammation and/or pain using the subject compounds.
SUMMARY OF THE INVENTION
The subject invention involves compounds having the structure;

H

0" XCH)x SOy "(CHy); "CHs

wherein

(@) xisfrom1toS5; _

(b) yisfrom1to2;and

(c) zisfromOto5.

Preferably x is from 1 to 3; more preferably from 1 to 2. Preferably z is from 0
to 3; more preferably from 0to 1. When xis 1 and zis 1, y is preferably 2.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, "alkyl" means a saturated hydrocarbon substituent, straight,
branched or ¢yclic chain, unsubstituted or substituted. Preferred alkyl are C1 to C12;
more preferred are C1-C6; more preferred still are C1-C3; especially preferred are C2
and C1,

As used herein, "alkanyl" means a saturated alkyl.



admnistered for at | east one week; also preferably for at |618$EEL\AGEMEM-<§,HEET
al'so . preferably at |east one nonth, also preferably for fat{least 2

nont hs, al so preferably for at least 6 nonths, 1 year, 2|ypartsg Spp -;ggg
nor e. The follow ng non-limting exanples illuptjfate the

subj ect invention. . ExappLe A&

Phar maceutical conpositions in the form of tablets are pr epar adaltﬁloifleo -0
con}/eln]t i onal AshiRtdhélsin, W@ogs' figan '(i; B Gubsstitl ;eﬁtgiaﬁh% uﬁrmaeﬁég@q,o.f,gr mul at ed
as follows: Logr edi ent antity (ng per tabl et npound 1

200 M Cr%%?§§§|ﬁ%%ﬁ§ﬂ@| | ul ose 100 Sodi um St ar ch

d ycoll ate As used hergip, "alkanylthiolfi qnears aisubstitignthayving the structure Q-S-,

3 %ﬁ&e@@a@lﬁ%ﬁred orally two tinmes daily, the above conposition
significantly T

ces the inflapmation in a pati,ecgt suffering from
rheumat oi d ar t hr Asiused herein, “halg" sgans Bugfo, ehlores bromaonteds. achi eved by twi ce

“daily adm nistration of this conposition to a patient suffering from
osteoarthritig. . Exanpl e B
A phar maceut i~ osition in capsule formis prepared by conventi onal

met hods, f or nmul afThe setjedtddventisn involves particuldrrdintertibutyighenol dompopnds having
capsul e) E?RH&gr 2 200

Lact ose thefollovﬁﬂ ¢ To fill to volune of capsule

The above capsul e adm nistered - once a day substantially reduces the
'synptonol ogy of a patient affli rd\h rheumatoid arthritis or
osteoarthritis. Exanple C

A oral solid dosage pharmaceutical Fonposition is prepared by conventi onal
met hods, fornul ated as fol |l ows: I ngredient Quantity (% wei ght) .
Conpound 6 CHXO8 M)y (CH) CHs Pl uroni ¢ F108

40% Tvvew%@;e%{ r] 40%

(a) xisfrom1to5;

(b) yisfrom1to2;and

(¢) zisfromOto 5. |

Preferably x is from 1 to 3; more preferably from 1 to 2. Preferably z is from 0
to 3; more preferably from 1to3. Whenxis 1 and zis 1, y is preferably 2.

Preferred compounds of the subject invention include those having the above
structure with x, y and z as indicated in the following table:

Compound
No. x Y z
1 1 2 0
2 1 1 0
3 2 1 0
4 1 1 1
S 2 2 0
6 1 2 1

In order to determine and assess pharmacological activity, testing of the subject
compounds in animals is carried out using various assays known to 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
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An oral solid dosage pharnaceuti cal corrp05| ton i s prepared by % %n$;8naL8
i

met hods, fornul ated as fol |l ows: | ngredi ent. Quantity [( % wei"ght)
Corrpound 6 '50% - Triglycqr and
Derivatives 45% Cr emaphor SEL Qo2 3¢ 5%
Anot her aspech,Oi (ﬁb@s)s 591 S’ﬁ-ﬂg‘\’tﬁé“ais@&sﬁr‘é Mhme freFerdnb &4 THESTHOTATET

preventing se%% haract'eri zed by inflammtion by administering a
saf e and effek‘?"?‘&‘é’yd of a subject conpound to a human or | ower
ani mal in need ofMsiyc Ianﬁ-mﬁhhnmmy dhugs, particularly 'hdnstemcidal ahtHimftamendtagd by

fl t . i
vol ve i nt 1 s i CYFAIDAS Bl RIS atibintiinal side WRLES, Bifeehfiy Mhdn?

(e.g., rheunndased perotally;t such sids effeats may: includpsweeratand exosions.t |‘5hesmw@m | e
arthritis,  effa —%B'mepsaréymnoagm &Bﬁfé'&ﬂsb@c’&ﬁb’ IskAidus eﬁ%gﬁnfw ifad

spondylitis, systémc t osus as we t he
presence of .hﬂspa#wtx%nnwéwsa be etﬁagt pmppunds O thgébémawatw genesally

i dentif : agl e éaﬁ%emter alﬁﬁ ﬂ'ﬁ%ﬂcﬁﬁ ICMS tbbm é@_miﬁ‘&itha?NSAmsf dehter |
may include infla ion in e, i nklammation_as at e
Wi %/h gi ngi vi t¢ Qﬁrm%éc? oA rft "g r ‘qu‘gbg@?ﬁepﬁf ‘ﬁ%}ﬁ{{{"fs E ﬁ?g\pounfs 3f e

gastroi nt est i subject invetition are evére g@ﬁtroprotécttemmmtemlngstb@mmash foom picetscands and

irritabl e bov@osﬂh?ﬁ;@ft?ﬂaﬂ&%ds@m Bgetﬁxanol oﬁ‘%?ﬁ&w&ﬂ)"“ th dermatol ogi cal

di seases (e I pf | apmat i

i nfl anmati on ass@@rtameﬂsmh lﬂﬂ%dm&§?ﬁ%ldbieﬁ'wfé[@e'€@ derivativesn erg dosed
bronchi tis, agfsdilitdlydbdise an Gritfdsitdble iRErRe!if BystémichevelLat deﬁlamrl%venzsnﬁy.st em

(e-9.. Compounds of the subject invention generally cause less of such liver enzyme side
effects compared to other di-tert-butylphenol compounds.
Compounds useful in the subject invention can be made using the following
general reaction schemes:

A

Q

OH o

%@ + W)L(Cﬂz)x S(CHy) CHs
' where W= 0OH, halie, efc.

(FriedeLCrafis Reaction)
OH
0! (CHo)x S(CHy)2 CHy
[0]
(.8, WCPBA) (CH)x SOy (CH2)zCH;

The following non-limiting examples provide further information regarding
synthesis of the subject compounds.
Example 1
1-(3,5-di-t-butyl-4-hydroxyphenyl)-2-(methylsulfanyl)ethanone. 2,6-di-t-
butylphenol (1.7680 g, 8.66mmol) is placed in a flame dried RBF, and 2-
(methylthio)acetic acid (0.80mL, 9.19 mmol) is then added. This is then blanketed
with argon end TFAA (1.30 mL, 9.20 mmol) is added via syringe at a fast rate. A
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et ho I1 ll r preventing - pain by admnisterig '

effec]jwmmmﬁﬂll HJ*Hsubj ect conpound to a hiuman or | Loml_in
need of* sfch*trat’ment. Pain which can be treated or preven s’ 1593
adm ni stering the subject conpounds nmay ingdude peripheral jain. nmenstrual

‘pai n, dental pain, and | ower back pain. Anot erqa@rmaqﬁoujb

subj ect i nvent NpgatiSclamied@sds for protecting against free: Forch-calt
damage resulting from oxidative stress and i schem ¢ conditions by :
adm nistering a safe and effective anpunt of a subject conpound to a huma

or | over ani nalA compmmd hating tehstiuctasd: ment . Such t rfeg] Fay-incl ude
protecting . agai nst ischem c heart disease, atherogcl é ‘ By
and ischem c cell damage of heart . Anot hel

subj ect invention is nethods for treati venting gas

afe and effective anount of
in need of such treatnment. In

duodenal wul cers or erosions by adm ni st
a subject conpound to a human or | ower ani
WO 97/ 18191
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particular, such ulcers or erosions cause® blCEHS@Y (@HziGBH- st er oi dal
antiinflamuatory dr%gregx{\lSAl Ds) can be treated and/or prevented by

adm ni stration of "preferred subject conpounds. . Appropriate
tests for determ ni (ﬁ) t h& igfemrldo est i nal safety or gastroprotective

or gastric healing {H)opes,t;gggmqutzl;'ugn@ubj ect conpounds are known.

Met hods for determ niing aguje gfastrm ntestinal safety are disclosed and/ or
referred to in the f31 ofHEOP8Sences: Unangst, P.C., G P. Shrum D.T.

Connor,
2. The compound of Claim 1 wherein x is from 1 to 3, preferably from 1 to 2.
3. The compound of Claim 1 or 2 wherein z is from 0 to 3, preferably from 0 to
1.

4. The compound of any of the preceding claims whergin y is 1.

5.  The compound of any of the preceding claims wherein y is 2.

6. The compound of any or the preceding claims wherein x is 1 or 2.
7. The compound of any one of the preceding claims wherein z is 0.
8. The compound of any of the preceding claims wherein z is 1.
0. A pharmmaceutical composition comprising:
(a) a safe and effective amount of the compound of any one of" the
preceding claims; and

(b)  apharmaceutically-acceptable carrier.

10. A method of treating inflammation or pain comprising the peroral
administration of a safe and effective amount of the compound of any one of

the preceding claims. —

—_—
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R;Dinye cRiTer. "Novel 1,2, 4-Oxadiazoles and

, 2, 4- Thladlazoles aI 5- Llpoxygenase and Cycl ogx eu
nhi bi tor %“‘““L\“ m Vol . 35 ' (1992), pp. 369 g4 EMwTs‘éld;%ﬁLa
O Ohya,

et al.., "Anti- i nfl ammat dry, AnalgeS|c dn
Ant Dpyretic® Effects and Gastr0|ntestlnausTOX|C|ty of th 1Npmmy 199
Anti-inflamatory Drug N-{3-] 3- (plperF %bnethyl)pheno Y] propy }-

car banoyl net hyl t hi o] et hyl (p-chlForobenzoyl) 5 tHoxy=—2mrettryt
i ndol yl acelat e"® APFREBAL- h@vsag theugtrasturgel . 42 (1 92)‘1%@-?@@992

In the met hods di scl osed therein, stomachs of the animals are typically
exam ned two hours after dos'ndma conpound. Met hods for
determ ni ng subchroni c gastroin safety are disclosed and/ or
referred to in the follow ng ref s: Melarange, R, C Gentry, et al.,
"Anti - inflammatory and Gastrolyitestinal Effects of Nabunetone or - Its
Active Metabolite, 6- Met hoxy- ggptq%lacetlc Acid (6MNA)", Dig D s.
Sci, Vol. 37 (1992), pp. 1847-18 ig, S., S.J. Lee, et al.
"AntiarthrihbeelPpofil e of BF-389 - A Novel - Anti-inflammtory Agent “Wth
Low Ul cerogenic Liabilit Agents Acti ons, Vbl 37 (1992), pp. 90-91.
Met hods f of@deKet-fi AFRB ict?e dgastroprotection are di scl osed and/ or

ref &rred th) ylmstheoﬁohlemnng pafierence: Playford, R J., D A Versey, S.
Hal dane, g agd #; Cal an, "Dose-dependent Effects of Fent anyl
on Indonetﬁﬁplﬁ Fﬁd EQR LakPrré Damage", Digestion Vol. 49 (1991), pp.
198- 203. |whekhe whehobodhszl anddyt heeeone, z ismabe Qewis rats (130-175 @)
are dosed perorally with the subject conpound (40 ng/ kg b.i.d.) or
vehicle at 2 hours and i mediately before adm nistration of a gastric
damagi ng ddse oThengemperadi af Thaimalswhesedncki isctdow hotes3tater by CO2
asphyxi ation. Gastric corpus damage (mllineters of henorrhagic |esions)
is - measyred Eﬁ@di itized i i particul ar enbodi nments

i ng. . Wil e
of the subfect HBWBHuH v8¥ggiﬁgﬂe%cwpﬁea}ni¥ 18 HBefdl beCoBvi ous to

.;_.__.___& e

those skilled in the art that various changes and nDdifications to t he
conposi tiops di %o i neC ﬁ wi t hout . de rt| o.f n1the spirit
angIa scoge of§§ eé§ﬂ QS ﬁoﬁf ??als fnlendedtd 55vg ﬁ e appended
claims, all. such nndlflcatlons that are within the scope of this
I nvention. g, The compound of claim 4 wherein x is 1 to 2.

6. The compound of claim 5 wherein z is 0 to 1.

7. The compound of claim 6 wherein y is 1.

8. The compound of claim 6 wherein y is 2.

15 9. The compound of claim 8 wherein x is 1.

10. The compound of claim 8 wherein x is 2.
11. The compound of claim 9 wherein z is 0.

12. The compound of claim 9 wherein z is 1.
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CLAI VS:
wher ei n
and

<

(c) Z|sfrom0to 5. 13a 2, The congoynd of Claim 1}

wherein x is froml to 3, preferably fromlto 2. 3. ;-'—'Fl-rm’rp'ogh‘d
from 8

of Claiml
4. The

10

15

omO to,3, preferably
%gnpoﬁna 6¥mﬁﬁ§u5?c? eCOPREBLE HOR cFATRELSHT ei n Ty TS L.

(a) a safe and effective amount of the compound of any

clalms 1, 5, and 12; and
(b) a pharmaceutically-acceptable carrier.

14. A method of treating intimation or pain comprising the '
peroral administration of a safe and effective amount of the
compound of any of claims 1, 5 and 10. '

15. A method of treating inflammation or pain comprising the
peroral administration of a safe and effective amount of a

‘pharmaceutical composition comprising a compound having the

structure:

OH

" (CHa),=S(O)y—(CHz)—CHy
wherein
(a) x is from 1 to 5;
(b) y is from 1 to 2; and
(c) z is from 0 to 5; and
a pharmaceutically acceptable carrier.
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(b)

i nf | ampat-i-eh
saf e aA
pr ecedi

The conpound of any of the preceding clains ggga
‘The conmpound of any or the preceding clains wherein
“The conpound of any one of the preceding clainms wherein z |s 0
The conpound of any of the preceding clains wherein z is 1.

phar maceut i cal i tion cQ
anount of the c%d of any°

q WL PROPERTY ORGA("Q)TI
Trtehiddional Burean

eﬁ%@@s:mo Co.

X'lSs 7.
o ss
apy.
saf e oM ecti ve
precedlng ai ns; and
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{57) Abstract

The subject invention relates to
compounds having structure (I), wherein
(@) x is from 1 to 5; (b) y is from |
to 2, and (c) z is from O to 5. The
subject invention also relates to the
pharmaceutical compositions comprising
the above compounds, and methods
of treating inflammation using the
compounds.

0

V4

(54) Title: SULFUR CONTAINING DI-TERT-BUTYLPHENOL COMPOUNDS USEFUL AS ANTI-INFLAMMATORY AGENTS

/

OH

0]

\
(CHa)x "S(O)y " (CHy)z" CH;




