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LEUKOTRI ENE ANTAGONI STS FOR ORAL SQUAMOUS CELL CARCI NOVA 5 Background of
the I nvention Squanous cell carcinoma is the nost conmon mal i gnant neopl a
of the keadsmseisneck. It constitutes at least 75% 10 of hBET/USKU2MIETK
cancer in which patients show a high incidence of inmmunol ogi c deficiencies

and inflamatory synptons. Despite inprovenents in the treatnent nodalities
over the past 40 years, the 5-year survival rate of approximtely 30% has
not changed in the sane period. 15 Oral squanous cell carcinoma has

been |inked to excessive cigarette snoki ng and al cohol abuse, both
!ndividually and in conbination. O hefifthetors associated with oral cancer

i ncl ude poor dental hygiene and malfitting dentures or broken teeth that.
cause chronic nucosal 20 irritation. CQCccupational hazards include chronic
dust exposUbLEUKGTREENE0 ANERARONI STHhiFOR RRALL SQUAMAGT ihldd GRARAINGMRer of
the ngsopharynx, and exposure to nickel conpounds, which increases the risk
of paranasal sinus cancers. Epsteln BaEr Vlrﬁ EEEV%! the etiol ogi c agent
of 25 infectious nononucl 1L t h nasopharyngeal
carcinoma. Qther viruses have also been inplicated, including oral herpes.

il on i et ar SSREROMED Galds SAERURARNRY G AR SRR, GHRAE ' o das

wel |l as dietar al’so pre se persons
neck cancnesplAbnube&%eohe@dalamiamlg arld dranatiutes ont ylaasbw’S%

hi gh-yig skosi hesy ta?.[%. ey calnddie PPULcH hsaeieaie9| aioh RegRCt of the .-

t ongue, ate conpl ex, Buccal
incidence o 1mmunologlc deficiencies and inflammatory

- symptoms. Despite 1mprovements in the treatment modalities
over the past 40 years, the 5-year survival rate of
approximately 30% has not changed in the same period.

15 Oral squamous cell carcinoma has been linked to
excessive cigarette smoking and alcohol abuse, both
individually and in combination. Other factors associated
with oral cancer include poor dental hygiene and malfitting
dentures or broken teeth that cause chronic mucosal

20 irritation. Occupatlonal hazards include chronic dust
exposure among woodworkers, which has been assoc1ated w1th
cancer of the nasopharynx, and exposure to nickel compounds,
which increases the risk of paranasal sinus cancers.

Epstein-Barr virus (EBV), the etiologic agent of

25 infectious mononucleosis, has been associated with
nasopharyngeal carcinoma. Other viruses have also been
implicated, including oral herpes simplex virus type 1 and
endogenous oncornaviruses.

Radiation exposure, as well as dietary deficiencies,

30 may also predispose persons to head and neck cancers.

' About 90% of oral cancers are detected in only a few
high-risk sites; the floor of the mouth, the ventrolateral
aspect of the tongue, and the soft palate complex. Buccal
and labial vestibular carcinoma should be considered in

35 people who use smokeless tobacco.



and | abi al vestibular carcinoma should be considered in 35 people who use
snokel ess t obacco. -2- Cancer of the head and neck occurs in four mjor
anatomc sites: the oral cavity, pharynx, larynx, and nasal and paranasal
si nuses. Ltes are subdivided into various conponent | The
nost con%ﬁggﬁ?(’éé of disease 5 are the oral cavity and the cE):‘ri‘g}p 2’?%?(

whi ch account for slightly |ess than 50% of cases, followed by the |arynx,
whi ch accounts for about 30% of cases.-Zarly, asynptomatic oral cancer
appears nost often as a red (erythroplastic) |esion. Squanous cel

c?rci_ no_ma,h. not t%nqﬁragm)amé imaa}d[ sar&arﬂé@etoég?@ggziﬁppgai-smhgbg-r as a deep
ulcer with_smpoth, indurate ro margi ns, fixed to,deeper tissues.
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pain, 15 @%ﬂﬁﬁﬂ?%ﬁmﬁ?ﬂé&yEf%?ﬁgﬁg.'QH§Nﬂ$§@‘88mmoﬁns§EE¥ P@Sﬁisease
however, diagnosis Is delaye ecause | ocal_synptons or_ paln fromnerve
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ca;_sesi reglsQ'i@hltfl@ggJed"@ttﬁﬁxﬁ?ﬁﬁ% r?ﬂ é@sfﬁﬁ foalld:@é%nﬁp!- tnat is_ﬁ)ﬁx, Di st ant
met astases rarely ccyr without - ally advanced primary-di sease or
nodal i nvo@&ﬁghﬁcq%g&%;ﬁ?ﬁfé@ﬂéé@% ‘?Jélyc%%eﬁ' panmucosal di sease of the

upper aer odi gestBardwt,r actympnshat nabrasl | caicey nabpeapssmpstnafyenesisors
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to additional pri Al
10 diagnosed in its earliest stages appears later as a deep

ulcer with smooth, indurated, rolled margins, fixed to =
‘deeper tissues. Biopsy is necessary to diagﬁoéé éaféihomatf?.~_".
- Squamous cell carcinomas are often diagnosed early
_ because such cancers lead to local symptoms spch.as_pain, .
15 hoarseness, and difficulty in swallowing. In many cases, -
however, diagnosis is delayed because local symptoms or pain
from nerve involvement does not occur until a large primary
tumor develops. 1In such cases, regional nodal metastases
may be the initial manifestation. Distant metastases rarely
' 20 occur without locally advanced primary-diSeasé.thnbdél,quj;f-
involvement. ' S o ” o
Head and neck cancer may be a panmucosal disease of the
‘upper aerodigestive tract; additional silent Synchronbus
primary lesions occur frequently. Patients with such a
25 clinical picture are predisposed to additional primary head
| and neck cancers at a later date (the incidence is
" approximately three to five percent a year). o
Although there are few tumor markers for head and neck
cancer, the serum ferritin level is reported to accurately
30 reflect the stage and course of disease. (Fer:itin is a
major iron-storage protein of human tissues and is found in
small quantities in the serum.) .HOWever, an elevated serum
ferritin level is not specific for head and neck cancer; its
level is also elevated in other cancers and in nonmalignant
35 conditiomns. |
Levels of antibodies to EBV in both established and
occult nasopharyngeal carcinoma may be used as a diagnostic



and neck cancers at a later date (the incidence is approximately three to
five percent a year). Although there are few tunor markers for head and .
neck cancer, the serumferritin level is reported to accuratel - reflect?
t he stag@vgﬁﬁzﬁ}ﬁrse of disease. (Ferritinis a mjor iro%pg‘(‘é’%?%rotei n
of human tissues and is found in small quantities in the serum) However,
an elevated serumferritin level is notyspecific for head and neck cancer;
its level is also elevated in other cancers and in nonmalignant 35
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. the lesion cannot be measured accurately, the number of

sites involved is used to determine the T stage. Cervical
lymph nodes -(N) are classified by the size, number, and
distribution (homolateral or bilateral) of affected nodes.
15 Disease is also classified by the presence or absence of
distant metastases (M). - The overall stage of the diseése-is
determined from the TNM stage: stage I and stage II
diseases, which are considered limited diseases, are
accurately assessed by clinical evaluation; stage III, or
20 locally advanced, disease mainly includes larger primary
tumors with or without regional nodal spread (T3Ng, T1-3N1);
and stage IV disease consists of either massive, extensively
invasive primary lesions with variable patterns of nodal
involveﬁent_(T1_4N2-3, T4No-1., or locally advanced disease)
25 or any other TN combination with distant metastaées (M1, or
metastatic disease). ,

- Although surgery and radiotherapy remain the mainstays
of treatment, chemotherapy is playing an increasingly
important role in the management of this disease.

30 Chemotherapy is used for palliation of metastatic or
recurrent disease or as initial treatment, in combination
" with surgery and radlotherapy, for locally advanced dlsease..
Because squamous cell carcinoma of  the head and_neck is
a heterogeneous disease that can arise in multiple sites,
35 the response rates to surgery, irradiation, and chemotherapy
vary with the primary site of disease. Thus, prognosis,is
related not only to stage and histopathologic featufes but



di stant netastases (M. The overall stage of the disease is determ ned
fromthe TNM stage: stage | and stage Il diseases, which are considered
limted di seases, are accurately assessed by clinical evaluation; stage
[11, or %9 %& Iy advanced, disease mainly includes |arg tunors
mnth or w ﬁou regi onal nodal spread (T[err]Nerr], T[err?EFerria err]);
and stage |V di sease consists of either nassive, extensively invasive
primary lesions with variable patterns-&f nodal invol venent
(T[err]-[err]Nerr]-3, T[err]N err]-1, or locally advanced di sease) 25 or
any ot her dMNsootbi sidtieomand, tﬁodismaﬁknnmiaﬂnnsasa0&4&srgoing net astatic

di sease). éh%&ggg%rggggeE% qo&a@fggEH y remain the mainstays of
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di'sease. For earl | sease, either sur di ot her apy can
enpl oyéd b§§§a§@ep.ﬁey @ql\;;@ ToFE a.,ocally advanced disease, surgery and

- radiotherapy are comblned because thlS approach produces P .
- “improved control of. local disease. Radlotherapy may- be 5ejré'('d.n
‘administered either preoperatively or postoperatively.
N Prophylactlc radlotherapy 1is often admlnlstered for dralnlng
15 lymph node 51tes, which are at hlgh rlsk for mlcroscoplc'
involvement. Chemotherapy has been incorporated into the
initial treatment plan for patients with locally advanced
disease because five-year disease-free survival is generally
low for such patients (10 to 30%) when conventlonal surgery,
20 radiotherapy, or both are used _ :
There has been 1ncrea51ng concern that’ methods of ‘ -
‘treatment such as surgery, radiotherapy and chemotherapy may
adversely affect the patient's natural immunity which
- probably increases the chances of growth of residual or
25 metastatic tumor cells. . This has directed attention not
only to early detection and better treatment but also to
more research on the possible an etiology of the disease.
- Research in the area of allergic reactions of the lung
has provided evidence_that arachidonic acid derivatives
30 formed by the action of lipoxygenases are related to various
disease states. Some of these arachidonic acid metabolites-
have been classified as members of a family of
eicosatetraenoic acids termed leukotrienes. Three of these
substances are currently thought to be major components of
35 what has been previously called slow reacting substance of
anaphylakis (SRS-A) and have been designated leukotrienes
C4, D4, and By (LTC4, LTD4, and LTE4, respectively).



survival results.” The choice depends on the expected norhidity from- = =~
treatnent (e.g., loss of speech or functional ‘disfigurement from surgery or
severe dryness of the nmouth or altered taste fromradiotherapy) as well as
t he urgencywoadsrséys treatment. Wth nore |ocally advanced dipcmess728958gery
and radi ot herapy are conbi ned because this approach produces i nproved
control of 1local disease. Radiotherapy may be adm ni stered either
preoperatively or postoperatively..Propi actic radiotherapy i.s often
adm ni stered for draining 15 | ynph node sites, which are at high risk for
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been designated | eukotri enes
Because of the debilitating effects of oral squamous

cell carcinoma there continues to exist a need for effective
15 treatments. '

7 of the 1 ntion

This invention provides a method for the treatment or
20 inhibition of oral squamous cell carcinoma which comprises
administering to a mammal in need thereof an effective
amount of a compound of Formula I

R, HQ

'™\ (" .

25 . I
wherein:
R1 is C1-Cs alkyl,'C2-C5 alkenyl, C2-Cs5 alkynyl,

30° C1-C4 alkoxy, (C1-C4 alkyl)thio, halo, or R2-
substituted phenyl;



C4, D4, and E4 (LTC4, LTD4, and LTE4, respectively). -5- Anot her

arachi donic acid netabolite, |eukotriene B4 (LTB4), is a proinflammtory

l'i pid which has been inplicated in the pathogenesis of psoriasis,

arthriti swd; g{sc | ung di seases, acute respiratory dist res?m

shock, 5 ma, i nflammatory bowel diseases, and ot her

states characterized by the infiltration and activation of _

pol ynor phonucl ear | eukocytes and ot her —-g~oi nfl anmatory cells. Thus

activated, the pol ynorphonucl ear | eukocytes |liberate tissue-degrading

enzynmes and reactive chemcals 10 causing the inflammation. Antagoni sm of

LTB4 shoul d t herefor e h et r t nt of
eeaPé ‘éf%g‘(’?@% E{ brb Ségﬂ Hhh‘ép%@&te%%‘i&e ,{cggféﬂm

t hese and ot her LTB4 trons ecause
effects of oral squa&ﬁ%ﬁc&ﬁYdﬁgxrrn%hacéhélBYé@nCﬂnGesale§Mén(Q&T%ed for

effective 15 treat nerndpky theriQ¥eshehylhi & mMenideProvides a
nmet hod for the treatnent or ?nhlbltlon of ora? squanous cgl carC|nona
whi ch c®npri ses admrﬁ%#¥#l¢@ﬁ@@:a mamal in need thereof an effective

anount of a conpound of Fornula I [err] -6- each R2 and R3 are each
i ndependent |y hydroge,p,is -0-, -§-, -C(=0), or -CHz-;

. hdi

- or when taken together, -X-Y- is -CH=CH- or - .
c==c i 3
15 : ' 2 is a straight or branched chain C1.—'C10":? - *
alkylidenyl;
A is a bond, -0-, -S-, -CH=CH-, or -CRaRb-, where
S Rz and Rp are each 1ndependently hydrogen, C1—C5
20- ' ,alkyl or R7- substltuted phenyl or when taken g-”

together with the carbon atom to which they are -
attached form a C4-Cg8 cycloalkyl ring;



hal o, hydroxy, Cerr]1-Clerr] alkyl, (err]-Cerr] alkoxy, (CJerr]-Cerr]
alkyl)-S(0Oqg-, trifluoromethyl, or di-((err]-Cferr] 5

al kyl')am no; [err] or when t aken together, -X-Y- is -CH=CH or

Z is a siyg¥salskisor branched chain (err]-Clerr] alkyli deny?CT’RsP"s‘z‘as%ond
-0-, -S-, -CH=CH, or -CRaRb-, where Ra and Rb are each independently
hydrogen, C[err]-C[err] al kyI, or R?-s;,}bstltuted phenyl, or when taken
together with the carbon atomto whi ch‘they are attached form a
Clerr]-Cferr] cycloalkyl ring; -7- [err] -8- [err] where, 5

each R6 is independently - COOH, Rs- tétsrazBSyI -CON(R err])[err], or
-CONHSO efr] R[err]; each R7 is hydrogen, C[err]-C[err] alkyl, Cerr]-Cerr]
al kenyl , C[err]-C[err] al kynyl, benzyl, nmethoxy, -WRerr], -T-GRerr], 10
(derr]-Cerr] alkyl)-T-((err]-Cferr] al kylidenyl)-O, or hydroxy; R8 is
hydr ogen or hal o;




-9- each R err] is independently hydrogen, phenyl, or CJerr]- C4 alkyl, or
when taken together with the nitrogen atomform a norpholino, piperidino,
pi perazino, or pyrrolidino group; 5 [err] 10 each Wis a bond
or strai nched chai n dival ent hydrocarbyl radical ei ght
car bon a?gﬁﬁﬁ&gggﬁ Gis a straight or branched chain divaleﬁ%n@QEMh&“

hydrocar byl radical of one to eight carbon atons; each T is a bond, -CH2-,

. -0-, -NH, -NHCO, -C(=0-, or -S(Oq-;-80 Kis -C(=O- or
-CH(OH)-; each g is independently 0, 1, or 2; pis Oor 1; and 25t is O or
1; provided when Xis -0- or -S-, YOis not -0-; 30 provi ded

when Ais -0- or -S-, R4 is not R6;|l|provided when Ais -0- or -S- and Z is
a bond, Yis not -0-; and 35 provided Wis not a bond when p is
0; -10- or a phar maceuis 2 3 :

or

where,
5 : each Rg is independently -COOH, 5-tetrazolyl,
-CON(R9)2, or -CONHSO2R10:
each R7 is hydrogen, Ci-C4 alkyl, C2-Cs alkenyl,
C2-Cs alkynyl, benzyl, methoxy, -W-Rg, -T-G-Rg,
10 (C1-C4 alkyl)-T-(C1-C4 alkylidenyl)-O-, or

hydroxy;

Rg is hydrogen or halo;



5 Det ai | ed Descrrptron The follow ng definitions
refer to the various terns used throughout this disclosure. The term
"Clerr]-Cferr] alkyl"refers to the straight and 10 branched aliphatic
radi cal s w0 98/2561%6 car bon atons such as nethyl, ethyl, proppcrrussnpiosyy! ,
n-butyl, sec-butyl, tert- butyl, n-pentyl, 2,2-dinethylpropyl, hexyl, and

t he, Iike. I ncluded within this definition are the ternms "Clerr]-Cerr]
al kyl", "Cerr]-Cerr] aIkyI and ' C[erﬁ]-C[err] al kyl". 15 The
term’ C[err] Cerr] alkenyl" refers to straight and branched aliphatic

radicals of 2 to 5 cafPHoR %Qoh% Eﬁﬁﬁaﬁﬁﬂﬁﬁtéﬁeh&ﬁﬂ&ﬁ?ﬂmmﬂheﬁx%h @5 C1-

- CH=CH er 1], m[err]@hﬂl{:;elr]or ﬁhl[aﬁr thﬁHhetb]g@dﬁ@i[ oith tiE8i£16gen
(CH[err]) CH[err] , -CH err] gerr ) 2, .and the like. The term

"Jerr]-Cerr] al kyny?t® e@%FQ ?deFP PLANOanRiPET iR RIREFRRIRO: OF
residues of 2 to 5 capperobi@ifiocg@pbaphi Nng one triple bond, such as

-Cerr] -CHerr]-Clerr]CH -CHerr]CHerr]C(err]CH -CH2CH (CH err])
derr] -CHerr](err]CCH err and the like. The term"Cl-C4 al koxy"
refers to methoxy, etRbXyispFbp 4yalk¥épp§p§hFHYQUtoxy, sec- but oxy, and
tert-butoxy. 25 The term "hal o" refers to fluoro, chloro,
brono, and iodo. The ernlor # C[err] alk |denyl refers to a
di val ent radical_derl *?dﬁ?a t? Py - G3R6dine such as -CHerr]-
-CH(CH err])-, -C (CHerr])2-, --CH(C[err]H[err]) -CH err]CHerr]-
-CH[er CH(CH[err]) -the |ike. Included
wi t hin %)hl s definiti oﬁag’? Wihe ?epﬂﬁdhﬁfef‘r‘faé%gﬁtr Pr huanshes chayy

C[err] C[err] alkylldEwaﬂent hydtecarbyl radical of one to elght
: carbon atoms; '

each G is a straight or branched chain divalent
15 R hydrocarbyl radical of one to eight carbon atoms;

each T is a bond, -CH2-, -O-, -NH-, -NHCO-,
-C(=0)-, or -5(0)g-; |

20 - K is -C(=0)- or. -CH(OH)-;
each q is independently 0} 1, or 2;

P is 0 or 1; and

25

t is 0 or 1;

provided when X is -0- or -S-, Y is not -0-;
30 provided when A is -0- or -S-, R4 is not Rg;

provided when A is -O- or -S- and Z is a bond, Y
is not -O-; and

35 provided W is not a bond when p is 0;



The term"Cerr]-Cerr] cycloalkyll refers to a cycloal kyl ring of four to
ei ght carbon atons, such as cycl obutyl, cyclopentyl, cycl ohexyl,

4, 4-di net hyl cycl ohexyl, cycl oheptyl, cyclooctyl, and .the like. 5

The termg, t or branched chaln di val ent hydrocarbyl one to
ei ght car‘ggég#%%s" refers to a divalent radical derived fF%ﬁ%ggg? g?ght or
branched al kane, al kene, or al kyne of one to eight carbon atons. Dependi ng
upon the branchi ng and nunber of carbomgatons, as 10 wll be appreciated
by organic chem sts, such a noiety can contain one, two or three double or
triple bonsts,a ophsembitaatieas19f abeldbtabl eyt ¥ SsdBFat &aFnbsesensi der ed
an al kyl i dene group as defined above containing from21l to 8 carbon atons
optionally containing one to three double or 15 triple bonds, or

conbi nations of the two, linmted as noted in the preceding sentence. This

i nvention includes the pharmaceutically acceptabl e base addition salts of
the conpounds of Fornmula |I. Such salts include those derived frominorganic
bases, 520 such as" amoni um anBeseidied Descuiptiion earth netal hydr oxi des,
car bonat es, bicarbonates, and the like, as well as salts derived from basic
organi ¢ am nes, such_as aljphatic .aromatic anjnes, aliphatic¢ di am nes,:
hydr oxy al kyl ami nes, ﬁﬁd%?#EOWPEE %éiﬁ?q§%99§lﬁﬁﬁ%ﬂ §Q HRRpBERFAGUS5  t he
salts of ttesmsnueedi bhroighounckide Aiswlicgudydroxide, potassium

car bonat-e, sodi um bi b Gl Uy ﬁh%ﬁ e

am ne, et hyl ene dlan?ﬁé 98%@ oﬁgxbﬁan1 no an1nggﬁ%ﬁﬁt?§lgﬁ£ 5H¥The
potasépwﬂhwﬁn%b%duﬂisnh@t Grnadacelﬁanﬁ(iﬂunﬂﬁ/qnmbanrambmSOSuch as
This invenhdoRyi ncét'ﬂfi bﬁi‘Bngn()l%@prrofp@rl”B ’antﬁ:yl a ée&—ﬁt"i‘{yf Ofefe-

corrpound o}; Foy nul a

tyvl, n—pentyl .2, dlmethylpropyl hexyl,. and, the 11ke.f;,ﬂu.ffl

Included within this definition are the terms “C3-C3 alkyl®”,
. _ ”C1—C4 alkyl” and 'C1-C5 alkyl”. o .
©-15 . . The term.'Cz-Cs alkenyl" refers to stralght and -
branched allphatlc radicals of 2 to 5 carbon atoms
containing one double bond, such as -CH=CHz, -CHCH=CHj,
-CH2CH2CH=CH2, -CH2C(CH3)}=CHz , -CH3CH=C(CH3)2, and the like.
The term “C2-Cs alkynyl” refers to straight and
520;,bfahcﬁed aliphatic residuesjof'zito'5”Cafbon.atomé '
cohtaining'ene'triple'bond,'suCh as'QCECH, ~CH2-C=CH,
-CH2CH2C=CH, -CH2CH (CH3 )C=CH, -CH2C=CCH3, and the like.
_ - The term “C3-C4 alkoxy” refers to methoxy, ethoxy,
propoxy, isopropoxy, butoxy, sec-butoxy, and tert-butoxy.
25 The term *halo” refers to fluoro, chloro, bromo,
and iodo.

' The term or “C3-Cio alkylidenyl” refers to a
divalent radical derived from a C1—C10'a1kane such as —CHz-[
-CH(CH3)-, -C(CH3)2-, -CH(C2Hs)-, -CHzCHz-, -CH2CH(CH3)-,

30_ -CH(CH3)CH2~-, -CH(CH3)CH(CH3)-, -CH2C{(CH3)2-, -CHCH(C2Hs)-,
~CH2CH2CH2-, -CH (CH3 ) CH2CHz~, -CH2CH (CH3)CHz-,
-CH2CH (C2Hs) CH2-, -CH2CH2CH(C2Hs)-, -C(CH3)2CH2CH2-,
-CH(CH3)CH2CH(CH3) -, -CH2CH2CH2CH2-, -CH2C (CH3)2CH2CH2-,
-CH2C (CH3) 2CH2- » —CH2CH2CH (C2Hs5) CH2~-, ~-CH2CH2CH2CH2CH2 -,

35 -CH(CH3)CH2CH2CH2CH2-, -CH2CH2CH2CH2CH2CH2-, -(CHz)10-, and

' the like. Included within this definition are the terms

“C1-C4 alkylidene” and “C3-C4 alkylidene”.



previously described, as well as di-salt forns in those instances where a
conpound of Fornmula | has two acidic groups. In addition, this invention
includes any solvate 35 forns of the conmpounds of Fornmula | or salts

t her eof , wexds/me1set hanol sol vates, hydrates, and the |ike. PCTAIS2721063 i S
recogni zed that in conmpounds having branched al kyl, al kylidenyl, or

hydr ocar byl functionality, and in those_conpounds bearing double or triple
bonds, various stereoisoneric products‘ﬁﬁy exist. This invention is not 5

I|n1ted to any particul ar_stereoi soner but i.ncl.udes all possible |nd|V|duaI
i somers and m xt ures Thereerm “FasCeoryioalkwili; F8fers diera sychorhky

t aut oner s, ( teLr I 2 t e I c:;l@]
Preferred é#bodf%%%%éur e éig#g S??g°hg?§3§So E%%ﬁg;ﬁ%ds e o?oye% in the

met hods of qyﬁi?ﬁ%%%ﬁ%llﬁ%%%? BRY &r e 4 Ao S2™ES Fbknula la; OH 15
[err] and phasT@esptyTal byycbheseptsabl &nﬂathead.djktel on salts thereof. 20

E I alLl f d h hal | ar |
fltoro SPreterrod R OFF) ot PEABAEE AR Brampromh e rir ety i
Preferred Zydibhstatieht sesndhedofConés tal prM¢emarhnnta¢mmsﬂIyeférBCHé-
and 'CHZCH%%%?f%%%enﬁrf£§§E§ﬂ éggﬁ9%9§f%%m'd“gﬂfgigﬂ%’orcﬁiéﬁéﬂed

- CH(R7- subs
alkane,. alkene, or alkyne of one to eight carbon atoms.

'Dependlng upon the branchlng and number of carbon atoms, as f.

10 will be appreciated by organic chemists, such a moiety can:

.~ contain one, two or three double or triple bonds, or
combinations of both. As such, this term can be consmdered
an alkylidene group as defined above containing from 1 to 8
carbon atoms optionally containing one to three double or

15 triple bonds, or combinations of the two, limited as noted
in the preceding sentence. -

This invention includes the pharmaceutically
acceptable base addition salts of the compounds of Formula
I. Such salts include those derived from inorganic bases,

20 such as ammonium and alkali and alkaline earth metal
hydroxides, carbonates, bicérbonates, and the like, as well
as salts derived from basic organic amines, such as
aliphatic and aromatic amines, aliphatic diamines, hydroxy
alkylamines, and the like. ‘Such bases useful in preparing

25 the salts of this invention thus include ammonium hydroxide,
potassium carbonate, sodium bicarbonate, calcium hydroxide,
methyl amine, diethyl amine, ethylene diamine,
cyclohexylamine, ethanolamine, and the like. The'pbtassium
and sodium salt forms are particularly preferred. |

30 This invention includes both mono-salt forms,

' i.e., a 1l:1 fatio of a compound of Formula I with a base as
previously described, as well as di-salt forms in those
instances where a compound of Formula I has two acidic
groups. In addition, this invention includes any solvate

35 forms of the compounds of Formula I or salts thereof, such
as ethanol solvates, hydrates, and the like.



-(CH3)2-. Preferred R4 groups include -COOH, 5-tetrazolyl, or a nono-, di-,
or tri-cyclic group as drawn above wherein there is at |east one acidic
group attached to a ring, such 30 as -WCOOH, -T-G COOH, or the
correspongi razol e derivatives. The preferred Wnoi et yg,d @ﬁﬁ f a
bond or gg@QgG%EE%hain Cerr]-Cerr] alkylidene; preferred #g%e |g% are
-13- straight chain Cferr]-Cferr] alkylidene. It is preferred that R err]
or Rlerr] be (Jerr]-Clerr]al kyl, especid+4y n-propyl. Particularly
preferred groups are those wherein Ais -CH R err]-substituted phenyl)- and
R4 is -COCH or 5- 5 t® riay ddedogr s€d ptRaer igdcainpouhdse haaipy skandted@i n
Ais -O an errj,,i rr], 10 _Preferred aspects,.of thi.s substructure are
t hose mher@ﬁﬁ§k7i%&%ﬁli#%qgﬁ%n?ﬁ ?Néﬁééagg%gcﬁgPF§1HPS§&§Mﬁ %ﬂéiﬁ%eﬂr] S
-W COOH. P&hidseulconpoynds dreaxing edonbte evnpuvipde woodsi.n vRRiOUsO or -S-
and Wis adiaiboladd. it Giddaidel ShiglerpBPOUNGR1 81 ihlRrITANS vt

I nvention islr%c u el:égz-%'z- p?%pyl _43-| 3- [g-%t hy|, -4-(4-1fl lljor,opr)lhen I )-55-
hydroxy%heﬁé%ﬁ%ﬁ@(ﬁ%m Bi stggpqgisomer but .1nclu es all

3-(2- (3- (2 pidnilbie (Hndivideihelydmebs 2Ad mixtures thereof. The term

b o6 PRSP 21 G2 000 PRCCRIVARBER) 1 ORLE 2¢1 ¢

Lommonn et Rt

yI)-6-(2-et@ﬁra%d¥y1IamdQphﬁhy$}téth§doby¥phengxy)hgane; L m e

e

10 ' preferred Embodiments

' :A'most,prEfer;ed group of cohpounds-émpldyed-in s
the methods of the present invention are those compounds of
Formula Ia: '

15

OH |
—-O—CHZ—Z—A-R4
Ia o '

and pharmaceutically acceptable base addition salts thereof. . B
20 Especially preferred are those compounds wherein R2 is halo,

particularly fluoro. Preferred R] substituents are propyl
and especially ethyl.
Preferred Z substituents include C2-C4 alkylidene,
particularly -CHaCH2- and -CH2CH2CH3CHz-. Preferred A groups
25 include -O-, -CHz~, -CH(R7-substituted phenyl)-, and
- (CH3) 2-. S
 Preferred Ry groups include -COOH, S5-~tetrazolyl,
or a mono-, di-, or tri-cyclic group as drawn above wherein
there is at least one acidic group attached to a ring, such
30 as -W-COOH, -T-G-COOH, or the corresponding tetrazole
derivatives. The preferred W moiety is that of a bond or
straight chain C1-C4 élkylidene; preferred G moieties are



3-[4-[7-carboxy-9-o0x0-3-[3-[2-ethyl-4-(4- 25

fl uor ophenyl) - 5- hydr oxyphenoxy] - pr opoxy] - 94 xant hene] ] pr opanoi ¢ aci d; and
5-[3-[2-(1-carboxy)-ethyl]-4-[3-[2-ethyl-4-(4-

f 1 uor ophewplos2Es18Y dr oxyphenoxy] - propoxy] phenyl ] - 4- pent ynoi cp@frig§oripirosy
pharmaceutically acceptable salt or solvate 30 thereof. The | eukotriene B4
(LTB4) antagoni sts enployed in the nethods of the present invention may be
synthesized -14- essentially as desdhdbed in US Patent No. 5,462, 954

i ssued Cctober 31, 1995, the entire contents of which are herein

i ncor por at 88rpy ghéf ehaide C1tia Rdkyddidaenexdipl s puefearred| thetr Rseorhe 5
preparati0ﬂ7oget&§_@gnapmpg§ gggggxgql&nnppfgﬂymgnnion. The exanples are
illustrative only and are not intended to [[imt the scope of the invention.
Mel ting points wereé FaEAAHEFbh Rrefereed HBEoUPSapFer dheseavherain A

uncorrectefls NER (Ryesubstiein aietiptishyied- and RE {&F- 360ospget seneter. 10
All cgggicgl shifHF ar ]égforte in parts per mllion relative to,

t et r anet hy FEFF2701Ydne RERERSERS AFBnbRPEepFOrpRungE shergithd sifeci es
i n DVSO- d6-Breandn®antisat i on dependent. The foll owi ng abbreviations are
used to denote signal patterns: s = singlet, d = doublet, t =triplet; q =
15 quartet, b = broad, m= nmultiplet. Lpfrared spegtra were determ ned on

a Nicolet DX10 FT-1R spectrometer. Masg were determned on a
.CEC-21-110 spectroneter'usjng;etettron‘ tions, a MAT-731

..,

10 Preferred aspebts of this substructure are those wherein R7
is C1-C4 alkyl, especially n-propyl, and Rg is -W-COOH.
Particularly préferred are those compounds'whefein T is -0?'
or -S- and W is a bond.

Particularly preferred compounds of the instant

15 invention include:

) 2—[2-propyl—3-[3-[2-ethyl-4—(4~f1uoropheny1)¥5-
hydroxyphenoxy]propoxy]phenoxy]benzoic acid; :
3-(2-(3-(2-ethyl-4-(4-fluorophenyl) -5-
20 hydroxyphenoxy)propoxy) -6- (4-carboxy-
phenoxy)phenyl)propionic acid;
1-(4- (carboxy-methoxy)phenyl) -1- (1H-tetrazol-5-
yl)-6-(2-ethyl-4-(4-fluorophenyl) -5-hydroxyphenoxy) hexane;
3-[4-[7-carboxy-9-oxo-3-[3-[2-ethyl-4~ (4~ |
25 fluorophenyl) -5-hydroxyphenoxy] -propoxy} -9H-
xanthene] lpropanoic acid; and
5-[3-[2-(1-carboxy) -ethyl] -4-[3-[2-ethyl-4-(4-
fluorophenyl) -5-hydroxyphenoxy] -propoxy] phenyl] -4 -pentynoic
acid or a pharmaceutically acceptable salt or solvate
30 thereof.

The leukotriene B; (LTB4) antagonists employed in
the methods of the present invention may be synthesized



spectronmeter using free desorption (FD) conditions, or a VG 20 ZAB-3F
spectronmeter using fast atom bonmbardnent (FAB) conditions. Silica gel
chronatography mas performed using ethyl acetate/hexane gradi ents unl ess
ot herwi s d Rever se- phase chromat ography was perfoggigrgn ggl
CHP20P ge u5|ng an acetonitrile/water or nethanol/water i

unl ess otherw se indicated. Tetrahydrofuran (THF) was dlstllled from
sodi unf benzophenone ketyl inmediately gr4or to use. Al reactions were
conduct ed under argon atnosphere with stirring unless otherw se noted.
Wher e str uelssieet isiie, wfdémwgdlmrasrsdteﬁtomn Buqls@argso?ﬂ%ﬂ%d b
resonance, or SS tr ) un so desi gnated by
"R, " NI\/ROCQ:(? e r]gg)d 55g'ct'iq?/% %‘i nﬁ?‘éginggwg Which ke herein

3-[2-[3- [(ansdmommrmﬁaﬁdremehenyll 4-

| Q%ﬂgf%g d -15-  COCEt
{eZS?y]propoxy] reparatlonI# |e§%%§hg§ %igﬂﬁggg§ hﬁe
benzof (7 o- P¥eParRYinh @l dfis cermounds| erpbavet znhymgxmvmrmm an

(5.00 g, . 2%he @%ﬂ:ﬁpléslﬁéﬂmﬁé@@&tj{*bétGniﬁoaﬂldgarédfn%tml‘ﬂt)erﬁi%i Rigalic

ours.

id (1.39 .13. I 100 refl uxed
‘?’ﬁe m'(xturé‘gﬁﬁ% ‘%%I nq%?ﬁ#%ene %%Jr%niomﬁ%& &Hgﬁéﬁ’lﬁ‘ﬁtse‘%q% wat er

and once. wﬂehermmnaﬁennxhsﬂhbmas-Hoover apparatus and are uncorrected,g;-”u

NMR spectra were determined on a GE QE-300 spectrometer _
1d All chemical shifts are reported in parts per million (_ )
relative to tetramethylsllane. Chemical shifts of aromatic =
" protons of qulnollne spec1es 1n ‘DMSO-dg are concentratlon .
dependent. The following abbreviations are used to denote _
s1gnal patterns s = 51nglet, a = doublet, t = trlplet, q =
' 15-'quartet b broad, m = multlplet Infrared spectra weré '
determined on a Nicolet DX10 FT-IR spectrometer. Mass
spectral data were determined on a CEC-21-110 spectrometer
using electron impact (EI) conditions, a MAT-731
spectrometer using free desorptlon (FD) conditions, or a VG
20 _ ZAB-3F spectrometer using fast atom bombardment - (FAB) - ~ ~.°
conditions. Silica gel chromatography was performed us;ng
ethyl acetate/hexane gradients unless otherwise indicated.
Reverse-phase chromatography was performed on MCI CHP20P gel
using an acetonitrile/water or methanol/water gradient
25 unless otherwise indicated. Tetrahydrofuran (THF) was
distilled from sodium/benzophenone ketyl immediately prior
to use. All reactions were conducted under argon atmosphere
with stirring unless otherwise noted. Where structures were
confirmed by infra-red, proton nuclear magnetic resonance,
30 or mass spectral analysis, the compound is so designated by
“IR”, “NMR”, or “MS”, respectively.

Example 1

35 3-[2—[3-[(S—Ethyl—z-hydroxy[l,1'-biphenyl]—4—
yl)oxylpropoxy] -1-dibenzofuran]propanocic acid disodium salt



bi carbonate solution, dried over sodiumsulfate, filtered and concentrated
in vacuo to provide an orange oil. This nmaterial was diluted wth hexane
and maintained at -20[err]C for 18 hours. The resulting crystals were

col | ect edwip esassesium 15 filtration to provide 5.67 g (67% &CTUSSTRVS?red
title intermediate, np 64[err]C, NWR (CDCl[err]) 7.96 (d, J = 7.8 Hz, 1H),
7.57 (d, J = 8.0 Hz, 1H), 7.46 (t, f , 1H), 7.35 (m 2H), 7.06 (d, J
= 8.8 Hz, 1H), 3.82 (q, J = 7.2 Hz, 2FD,53 73 (g, J = 6.8 Hz, 2H), 3.35 (t,

J =6.9 Hz, 2H), 2.29 (t, 20 J = 7.0 Hz, 1.23 &%EEQ -7.1 Hz, 6H);
M5-FD mle 312 -16- (p); | RogHd [err], cn}) 2982, 1476, 1451
1434, 1251, 1090, 1054, 9780 C[err]H[-'

']O[err] Cal c: C

73.06;, H, 644 72. Preparation
of 3-[1-(2- Hy. s bt ur ¢ adi&r ast 10 A
m xture of 3, 3%{ y-2, 3- enzor ur?Y- - f [1]benzopyran

(3.50 g, 11.2 nnDI) gnd 10% aqueoUs. drochl ori acid‘?S m.) in ethyl
acetate (30 nL) was stirred at roomtenperatur 1 hour. The resulting
m xture was washed gpce with water, dri m A5 ulfate, filtered
and concentffat™Sd i 0O provi rys zation from
hexane/ et h o ded 3 4% gAS| I 8g tle

i nternmedi ate as §
(GUj[err]) 7.88 0/1&V’ﬁh47 (t

ne. mat eri al |

(58(d, 3=

A, Preparatlon of 3,3-diethoxy- 2 3- dlhydro ~-1H-
benzofuro-[3,2- f][l]benzopyran

A solution of 2-hydroxydibenzofuran (5.00 g, 27.2
mmol), triethylorthoacrylate (10.1 g, 54.3 mmol) and piyaliC'
acid (1.39 g, 13.6 mmol) in'toluene (100 mL) was refluxed
for 18 hours. The mixture was cooled to room temberature

iO and washed once with water and once with a saturated sodium
bicarbonate solution, dried over sodium sulfate, filtered
and concentrated in vacuo to provide an orange oil. This
material was diluted with hexane and maintained at -20°C for
18 hours. The resulting crystals were collected via vacuum

15 filtration to provide 5.67 g (67%) of the desired title
intermediate, mp 64°C; NMR (CDCl3) 7.96 (d, J = 7.8 Hz, 1H),
'7.57 (4, J = 8.0 Hz, 1H), 7.46 (t, J = 8 Hz, 1H), 7.35 (m,
2H), 7.06 (4, J = 8.8 Hz, 1H), 3.82 (q, J = 7.2 Hz, 2H),
3.73 (g, J = 6.8 Hz, 2H), 3.35 (t, J = 6.9 Hz, 2H), 2.29 (t,

20 J = 7.0 Hz, 2H), 1.23 (t, J = 7.1 Hz, 6H); MS-FD m/e 312



20 7.2 Hz, 1H), 7.37 (d, J =8.9 Hz, 1H), 7.36 .(t, J = 6.6 Hz, 1H), 7.13
(d, J =8.8 H, 1H), 7.13 (q, J = 8.8 Hz, 2H), 3.43 (t, J 5.8 Hz, 2H), °
3.01 (t, J =7.7 Hz, 2H), 1.23 (t, J = 7.2 Hz, 3H); M5-FD mie 284 (100, p),

256 (65)’wi§§q:{;$?3; IR (KBr, cm1) 2985 (b), 1701, 1430, 12@9,[,[9%%”3108%

25 s for CL7H1604: Cal c: C 71.82; H 5.6

71.90; H 5.43.. C Preparation of 3-[2-[3-[[5-ethyl-2- 30
(phenyl met hoxy)-[1, 1 -bi phenyl]-4-yl] oxydpropoxy]-1- di benzof uran] propanoic
acid ethyl ester. 3-[1-(2-Hydroxydi benzofuran)] propanoic acid ethyl ester

625 ngy, 2.,.2Q. di ds b R di I ) 1 d
Carefully (dd: a ACRELE 1Ol pofa \ TER R AT s A e B,
mol ). Whanaggs 1084 ut9 . had -17- ceased,

2-benzy|oxy-1-phgﬂyﬁ;é&gﬂfa&-di§ﬁbﬁbhgr041- propyl oxy) benzene (836 ngy, 2.20
mmol ) was added and the resultThg m Xture was stirred for 18 hours. The

m xture was diluted Wwakcet her Gnd73a8hedHonbe4®di;t h water. The organic 5
layer wgs dried over poghgim suldatey giltgred, 7and concentrated in vacuo to
provide a dark oil. Silica gel chronatography (et hyl acetat e/ hexane)

provi ded 200 nmg (1499 of the desired titled internediate as a colorless

oi |1 NVR (COCL{@s1]) $rdgatakidn=of. I-tr (3HhydEokgdiben¥idturhrdd - (1, J =
10 7.3 Heo A 05 20 1 44,0 10K 117 (S 1K) 7.08.(d, J = 8.9 He,
1Hy, 6.67 ©F 1G il ’r}% FC36:(t, 3 = 6.2 H, 2H), 4.26(t, J= 61
Hz, 2H), 4.15 (q, J = 7.2 Hz, 2H), - .. . o R
10 A mixture of 3,3-~diethoxy-2,3-dihydro-1H-benzofuro-
- [3,2-f][1)benzopyran (3.50 g, 11.2 mmol) and 10% aqueous. - . .
" hydrochloric acid (5 mL) in ethyl acetate (30 mL) was N
stirred at room temperature for 1 hour. The resulting
- mixture was washed once with.water;'dried over -sodium
15 * sulfate, filtered and concentrated in vacuo to provide a tan
solid. Recrystallization from hexane/ethyl -acetate provided
3.11 g (98%) of the desired title intermediate as an.off—
white crystalline material: mp 128-131°C; NMR (CDCl3) 7.88
(@, 3 =7.7 Hz, 1H), 7.59 (4, J = 8.4 Hz, 1H), 7.47 (t, J = |
20 7.2 Hz, 1H), 7.37 (d, 3 = 8.9 Hz, 1H), 7.36-(t,"J = 6.6 Hz, .
'1H), 7.13 (4, J = 8.8 Hz, 1H), 7.13 (q, J = 8.8 Hz, 2H), =
3.43 (t, J = 5.8 Hz, 2H), 3.01 (t, J = 7.7 Hz, 2H), 1.23 (t,
J = 7.2 Hz, 3H); MS-FD m/e 284 (100, p), 256 (65), 238 (17);
IR (KBr, cm-1) 2985 (b), 1701, 1430, 1226, 1183, 1080.
25 Analysis for Cy7H1604:
Cale:  C, 71.82; H, 5.67;
Found: c, 71.90; H, 5.43.

C. Preparation of 3-[2~[3-[[5-ethyl-2- _
30 (phenylmethoxy)-[1,1'-biphenyl]-4-yl]loxylpropoxy]}-1-
dibenzofuran]propanocic acid ethyl ester.

3-[1-(2-Hydroxydiben20furan)]propahoic acid ethyl ester
(625 mg, 2.20 mmol) was dissolved in dimethylformamide (10
35 mL) and carefully treated at room temperature with 95%
sodium hydride (58 mg, 2.4 mmol). When gas evolution had



3.54 (t, J =8.5Hz, 2H, 2.67 (m 4H), 2.37 (t, J =6.0 Hz, 2H), 1.21 (m
6H). 15 D. Preparation of 3-[2-[3-[(5-ethyl-2-hydroxy[1, 1 -

bi phenyl ] - 4-yl ) oxy] propoxy] - 1- di benzof ur an] propanoi ¢ acid di sodiumsalt. 20
To a nitrogeeszersged solution of 3-[2-[3-[[5-ethyl-2- PCT/US97/21953
(phenyl net hoxy) [ 1, 1' - bi phenyl ] - 4-yl ] oxyl propoxy] - 1- di benzof ur an] propanoi c
acid ethyl ester (200 ng, 0.318 mol) in a 1:1 m xture of

net hanol / tetrahydrofuran (40 nL) was added 10% pal | adi um on carbon (25 ng).
The resulting 25 suspen5| on was hydrogenated at 1 atm pressure for 24
hours at rE6ASESrp@r&RaRay L1ome nBhen v%§e¥1i‘¥1~é4é&3rﬁh§8§ﬁ'&‘short -pad of

Florisil ap@‘obbq )Me&l&:f@nm r:@g £ | 70 viaedD) wae aadeduandgnd ssol ved
|na11mxtur rlmnolltetr drouanf% %andTreate wi th 5N

sodi um 30 rﬁ?b‘rl mh o)t i o %/ SB@P Bar e 16 X ¥asrhe
resul ting diluted witlextlent ethdneeshed homicetwithewater. The@heqwaganiayer

was aC|5d| f(iz%go\réal %;%ﬁy&ﬁ %%mnrg(rj; dséffé’%%onfgﬂgfgéhr agh%d twce with

nmet hyl €ne € COo Iene C racti ons were
concentr at @@nlc@n@g-'ar@ﬁl()’-n Wﬁ@sﬁ@&rmdﬂléséﬂvhdml& -a filAideamasl 1N
sodi um hy deaXicaf ey %}Pﬂraéé%é’m&’aﬁg) r§§bolaedpmw Ql@ 5@14@)

(309 of the deS|redt| product as a whi t e -

(DVBO- d6) 8f13he %Ag: ‘f 9“8%‘3 %tegas 3. EOF-Erlfﬁ)s 0? 3‘71\'?4357 (m
5H), 7.30 ((ﬁEPCZH)) 8711!4 (@ DH 767962(31HnH)7 §798my s3H1p) 7.483d it T F =
7

3 Moo 2Hh 344b 1wy, 7.20-7.44 (m, 10 H), 7.17 (s, 1H), 7.08 (4, J =
8.9 Hz, 1H), 6.67 (s, 1H), 5.05 (s, 2H), 4.29 (t, J = 6.2
Hz, 2H),.4.26 (t, J = 6.1 Hz, 2H), 4.15 (q, J = 7.2 Hz, 2H),
3.54 (t, J = 8.5 Hz, 2H), 2.67 (m, 4H), 2.37 (t, J = 6.0 Hz,
2H), 1.21 (m, 6H).

15 - _

D. Preparation of 3-[2-[3-[(5-ethyl-2-hydroxy[1l,1'-
biphenyl] -4~yl)oxy)propoxyl-1-dibenzofuran]propanoic acid
disodium salt.

20 To a nltrogen—purged solution of 3-[2- [3 [[B-ethyl- 2—

(phenylmethoxy)[l 1'-biphenyl]-4-yl]loxylpropoxy]-1-
dibenzofuran]praopanoic acid ethyl ester (200 mg, 0.318 mmol)
in a 1:1 mixture of methanol/tetrahydrofuran (40 mL) was
added 10% palladium on carbon (ZS'mg). The resulting

25 suspensionhwas hydrogenated at 1 atm pressure for 24 hours
at room temperature. The mixture was filtered through a
short pad of Florisil® and the filtrate concentrated in
vacuo. The residue was dissolved in a 1:1 mixture of _
methanol/tetrahydrofuran (20 mL) and treated with 5N sodium

30 hydroxide solution (2 mL) at room temperature for 24 hours.
The resulting mixture was extracted once with diethyl ether.
The aqueous layer was acidified_with 5N hydrochloric acid
solution and extracted twice with methylene chloride. The
combined methylene chloride fractions were concentrated in

- 35 vacuo. The residue was dissolved in a minimum of 1N sodium

hydroxide solution and purified on HP-20 resin to provide 53
mg (30%) of the desired title product as a fluffy white



(t, J =5.4 H, 2H), 2.48 (m 4H), 2.23 (m 4H), 1.10 (t, J 5 = 7.6 Hz,
3H); M5-FAB me 555 (88, p + 1), 533 (62); IR(CHCl[err], cnferr]) 3384
(b), 2969, 1566, 1428, 1257, 1181. Analysis for Cerr]Herr]O[err]Na[err]:-
Cal c: H, 5.09; Found: C, 69.51; H 5.39. 10

7- Car boxy%"g‘q’% %5[3 (2- et hyl - 5- hydr oxy- 4- pCitBiErots
phenyl phenoxy) pr opoxy] - 9H xant hene- 4- propan0|c acid dlsodlun115

salt nonohydrate [err] A m xture of -18-

2- benzyl oxy- 1- phenyl - 5-et hyl - 4-(3-chl oro- 20 1-propyl oxy)benzene (749 ny,
1.97 .ol ) sogtilly! TMRCADMI-ARIY -S-1y d{@XYT 9= 0809 Iz X ankhene- fapr@pageal e
(729 ng, 1.97 nmol ), potassium carbonate (1.36 g, 9.85 nnDI) and potassi um
i odi de (338r8, H3.28Ho!D- 3% +5% | (keBHbr 243Podms. 2HD;, nFt.AW dul,f @H)de (2

nm.) was adgedeang,haaf)i ng 3 c(@wt |ﬂy)ed 4030 Z&hoyrs 7T§eHrzea§tﬂ on gipgt ur e
was cool ed to roon1te er atur.e, [uted with ef ¥é acet at e, d mashed once

with water {EThd O‘r&arﬁ EPAY:Y 'vva?s 4F i b AR sbdam(Bul ABde, 1f~|1I°t dited Jand
concents at ed7i.16 mcuan)q MS~ERAB antar65®| (88, Thi s IRt esBal (¢ay ;dirksol ved in

et hyl acet abgcg30 'Ha- sl d | | u p d ni trogen.
To this so?utloﬁ was q de Oi?ﬁal adl%npgaégar %25(1;839 )&gﬁg 't he -19-
resul ting suspeﬁ§P&Nﬁ%ﬁﬂ N?ainnsphere of pressure. The sol ution

was filtered and congepftr.at ed --'d‘, 69.31; H, 5.00; " - . . elalh e

| " Found: C, 69.51; H.,.S..3_9.'
10 | |
Examgle 2 ¢
7~ Carboxy 9—oxo 3-[3-(2- ethyl 5-hydroxy- 4— 1
_ phenylphenoxy)propoxy] 9H-xanthene- 4—propan01c ac1d dlsodlum- g:-
15 salt monchydrate -

COONa

A mixture of 2-benzyloxy—1-phenyl -5-ethyl-4-(3- chloro—
20 l-propyloxy)benzene (749 mg, 1.97 mmol), ethyl 7-
carboethoxy- 3—hydroxy-9-oxo—9H-xanthene-4—propanoate (729
mg, 1.97 mmol), potassium carbonate (1.36 g, 9.85 mmol) and
potassium iodide (33 mg, 0.20 mmol) was refluxed for 24
hours. Dimethylsulfoxide (2 mL) was added and heating
25 continued for 24 hours. The reaction mixture was cooled to
room temperature, diluted with'ethyl acetate, and washed
once with water. - The organic layer was dried over sodium
sulfate, filtered and concentrated in vacuo to reveal a tan
solid. This material was dissolved in ethyl acetate (30 mL)
- 30 and the resulting solution purged with nitrogen. To this
solution was added 10% palladium on carbon (120 mg) and the



vacuo to provide a colorless oil. This material was dissolved in a solution
of 1:1 methanol/tetrahydrofuran (30 5 nL) and treated with 5N sodi um

hydr oxi de solution (2 nL) at roomtenperature for 18 hours. The resulting
sol uti on wee 9sesetact ed once with diethyl ether and the ague®CI/usyren9ss
acidified with 5N hydrochloric acid solution. The resulting precipitate was
collected via suction filtration. This 10 material was converted to the
di -sodiumsalt and purified as descri be#§2above for t he preparation of
Exanple 1(D) to provide 390 ng (56% of the desired title product as a
fluffy whi t@%&qwgmwmaayﬁﬁoe@%e 1At logtmosmdwere ofiH) | 8. 28

(dd, JJ 8 pregeWrdlz, ht sS8108i64, wds= f&lQe&%dHénd“ﬂondbﬁE&é@&d3Ih 7 29

£1H) 3.12 (‘fﬁ‘c‘é‘H)ztljg ?ﬁ‘?"i‘ﬁ% nékﬁ"gq?r%s(smgl%m H)’Y"-fo “ﬁtef}w e Hz 3H)

M5- FAB ml e di2fsgDved pin ﬁosol.dﬂianSS 122) meRBancdd)t et3tthydsfuraR (X6,

ferr ier Ay et epfort i gy, phosulybartice Sougeith (s o
C, 63.36; HEoomsSpempgrature for 18 hours The rqu&gqnq;splutlon ‘was

2-[2- Pro@ﬂeﬁkf&%&@deéﬂaé With- ﬁhéﬁhQRh%EﬁEk'Qnd the aqueous, layer '
hydroxyphenoxy! E 3 enox enz |c aci d sodlu ‘sal t 20- %err COOwve
A Preparaaﬁ’\‘ :bg %g p'f’gp §°F Paglé:t ﬁﬂl ution. The resulting

precipitate was collected via suctlon filtration. This _

10 material was converted to the di- sodium salt and purlfled as
described above for the preparation of Example 1(D) to
provide 390 mg (56%) of the desired title product_aS'ai :
fluffy white solid: NMR (DMSO-dg) 12.65 (s, 1H, -OH), 8.65
(s, 1H), 8.28 (dd4, J = 8.5, 2.0 Hz, 1H), 8.01 (d, J = 8.9

15 Hz, 1H), 7.50 (m, 3H), 7.29 (t, J = 7.8 Hz, 2H), 7.17 (m,
2H), 6.93 (s, 1H), 6.89 (s, 1H), 4.26 (m, 4H), 3.12 (m, 2H),
2.47 (m, 2H), 2.23 (m, 2H), 1.10 (t, J = 7.4 Hz, 3H); MS-FAB
m/e 627 (24, p), 605 (40), 583 (24)) 331 (24), 309 (100); IR
(KBr, cm~1) 3419 (b), 2962, 1612, 1558, 1443, 1390, 1277,

20 1084. _
Analysis for. C34Hp gOgNaz +HyO:
Calc: C, 63.34; H, 4.69;
Found: C, 63.36; H, 4.50.

25 : Example 3

2-[2—Propyl-3-[3-[2-ethyl-4f(4-fluorophenyl)-5-
hydroxyphenoxyjpropoxylphenoxylbenzoic acid sodium salt



f I uor ophenyl ) - 5- (phenyl nmet hoxy) phenoxy] pr opoxy] phenoxy] -

nmet hyl ester. A m xture of 2-benzyl oxy-1-(4-fluorophenyl)-5-ethyl-

(3-chl oro-1-propyl oxy) benzene (20.0 g,

g, 502 é%g& but anone (200 nL) was 10 refluxed for P?ﬁﬂﬁ 1058 e
nixturenag |$h§ed wi t-h ether and washed once with water. opgéﬁ?c
| ayer was dried over sodiumsulfate, filtered, and concentrated in vacuo to
provide a colorless oil. This nmateria+20ms dissolved in

di met hyl f ormam de (100 nL) and treated with 2- (3 hydroxy 2-
pr opyl phenoxy) be g .4 .

carbonate (20.8
was diluted wt

yl ester (R
roon1tenper'

was separ at ed@nd ack_éktra t ed onct‘mnth ethyl . TNE conbi ned

organi c | ayers wer
in vacuo to provide

(78% of

(CDG [err]) 7.91 (d, J

8.5 Hz,

1), 6.71 (d, J= 8.

(s, 2H),

BFD 2 69 (t J =7
~2H); 1..60 (hextet
7.5 Hz, 3H); MS-FD™
1604, 1497, 1461,

6.0
(t, J =

10

the 10 desi en oil: NM

1H), 7.R5- 243 (1 '6 84 (d, J

4.24 15 (
34 (qU|ntet

Vet

COONa

A. Preparation of 2-[2-propyl-3-[3-[2-ethyl-4-(4-
fluorophenyl) -5- (phenylmethoxy) phenoxy] propoxy}phenoxy] -
benzoic acid methyl ester.

A mixture of 2-benzyloxy-1-(4-fluorophenyl)-5-ethyl-4-

5 benzoic acid

50.2 mmol ) and sodium i odide (75.3

d potassi um
This m xture
agueous | ayer

and concentrat ed
[ p §|25 4 g

, 1H), 7.52 (d, J
= 8.3 Hz,
= 8.1 Hz, 1H), 5.03
-2H), 3.86 (s,
J
Hz,. 3H);30:94-
Fr]) 2960, 1740,

(3-chloro-l-propyloxy)benzene (20.0 g, 50.2 mmol) and sodium

iodide (75.3 g, 502 mmol) in 2-butanone (200 mL) was
refluxed for 6 hours. The mixture was diluted with ether
and washed once with water. The 6rganic layer was dried
over sodium sulfate, filtered, and concentrated in vacuo to
provide a colorless oil. This material was dissolved in



20 1112. Analysis for Clerr]Herr]O[err]F: Calc: C, 75.91;, H 6.37,
Found: C, 76.15; H 6.45 25 B. Preparati on of

2-[2-propyl -3-13-]2-ethyl -4-(4-

fl Lor gphg 8’% ’r%/dr oxyphenoxy] pr opoxy] phenoxy] benzoi ¢ aci drﬁwswmea er.
2-[ 2- Propyl - 3 [3-[2-ethyl-4-(4-fluorophenyl)-5- 30 -

(phenyl nmet hoxy) phenoxy] pr opoxy] phenoxy]penzoi c acid nethyl est er (33.0 g,
50.9 mmol ) was de-benzyl ated as descri bed above for the preparat|on of

di,at
oi 1 R (SO R o b, (R0 1) (" Gl bl SRS AR o

7.23 (m 4RFoPylpsienoxyhhenzoigy geid metlyl epterH)14647@,( 0.2 @) Hz,
1H), 6.55 Gad @Utad&r%h(dtrbbnaé%JJitasléﬂ 151 mRdl) 5a95 1H -C}ﬂ,

4 23 (m 4?%_5? (rf ISC{;LD @é}x%ﬂ% 1T1%Jes mgg;g{:ewyas yh.-}. ’d m;)th 152521
(t '] 57 vaker am)a tride (extrhcted with Sther Vs FRemh uéé&s( m/?n éa:stvléssfor
o lert] se mﬁé%ﬁe@ o backherdied dide WL ppfivd: acetaten’
6.42. 10 ingd organis dawsrviwerd Xniedydver| Sof2ust eyl fated- :
fluor Ophen!hlltér@aqr wfw@%wﬁwﬂﬁhﬁf?ﬁal £6"82bGi86 4 94N %ai'
2-12-Propyl; 3503 Lot Y e b anty Bremdda®s .2 ¢ (78%) of the =
10 desired title intermediate as a pale golden oil: NMR '
(CDC13) 7.91 (4, J = 7.8 Hz, 1H), 7.54 (d, J = 8.6 Hz, 1H),
7.52 (4, J-85Hz, 1H), 7.25-7.43 (m, 6H), 7.03-7.38 .(m,
SH), 6.84 (4, J = 8.3 Hz, 1H), 6.71 (d, J = 8.1 Hz, 1H),
| 6.63 (s, 1H), 6.47 (d, J = 8.1 Hz, 1K), 5.03 (s, 2H), 4.24
15 (t, 3 =5.7 Hz, 2H), 4.21 (t, J = 5.8 Hz, 2H), 3.86 (s, 3H),
2.69 (t, J = 7.8 Hz, 2H), 2.64 (t, J = 7.7 Hz, 2H), 2.34
(quintet, J = 6.0 Hz, 2H), 1.60 (hextet, J = 5.0 Hz, 2H),
1.22 (¢, J = 7.5 Hz, 3H), 0.94 (t, J = 7.5 Hz, 3H); MS-FD
m/e 648 (p); IR (CHCl3, cm™l) 2960, 1740, 1604, 1497, 1461,

20 1112. -
Analysis for CyqHy106F:
Calc: C, 75.91; H, 6.37; -
Found: C, 76.15; H, 6.45.
25 B. Preparation of 2-[2—propyl-3-[3-[2—ethyl-4-(4-

fluorophenyl)-S—hydroxyphenoxy]propoxy]phenoxy]benzoic acid
methyl ester.

2-[2—Propyl-3-[3—[2—ethy1—4-(4-fluorophenyl)-5—

30 (phenylmethoxy)phenoxy]propoxy]phenoxy]benzoic acid methyl

' ‘ester (33.0 g, 50.9 mmol) was de-benzylated as described
above for the prepafation of Example 2 to provide 27.3 g.
(96%) of the title intermediate as an amber oil: NMR
(CbC1l3) 7.90 (dd, J = 7.8, 1.7 Hz, 1H), 7.42 (m, 3H), 7.05-

35 7.23 (m, 4H), 6.99 (s, 1H), 6.84 (4, J = 8.1 Hz, 1H), 6.70
(d,, J = 8.1 Hz, 1H), 6.55 (s, 1H), 6.46 (d, J = 8.1 Hz, 1H),-



15 hydr oxyphenoxy] pr opoxy] phenoxy] benzoic acid nmethyl ester (21.5 g, 38.5
nmol ) was hydrol yzed as descri bed above for the preparation of Exanple 2.
The acid was converted to the sodiumsalt and purified as descri bed above

for the Rpg 4son of Exanple 1(D) to provide 16.7 g (77%pcsnuddi
desired tltlehg&roduct as a white anorphous solid: NVR (DVSO d6’}i 6;5%0 (bs

1H, -OH), 7.51 (m 3H), 7.20 (t, J = 7.4 Hz, 1H), 7.13 (m 2H), 7.00 (m
2H), .6.95 (s, 1H), 6.67 (dd, J = 8.2, -323 Hz, 2H), 6.62 (s, 1H), 6.26 (d, J
= 8.2 Hz, 1H), 4.14 (t, J = 5.8 Hz, 2H), 4.02 (t, J = 5.7 Hz, 2H), 25 2.60
(t, J = 6.8.068, (8H) 1H2. 40H(q, 4123 In3 HKH) ,2B).8&. (@5 (3IH),) 2.689(tz, JZH)

1.45 (hext 1..07 .
e, 3( VAT o nggé §éH)‘ +"2) s, Ioé”ﬁ sz‘s’}l’j %%;éé%é'/ ¥77) . "es
(65) 253 Q46)HZLR2§IkBr1 6ﬁ{é ]><}:e$40'¢r =) - 729@, 21503, 1125@2{':14:16— 1365,

1239, 30 1%5_L123nﬁnabygus <EorJCL6hth&&rrggi>erF Ms!;% 2e 558 (pf; ER- ?ﬁ H,

ﬁe?ﬁod e%%l%?gggn%) %vgﬁflgﬁégésc 1%%?LB€ 0 125%%??|%%%2’

antagonlsts forAnhéysnsainenﬁ3qﬁ35053§3 preventlon of oral squanous cell
carci nona mhigh S CE acterlz 3% QR% Eﬁ s{ve rel ease of | eukotriene
B4. The term "excesst#&%fel eas e éne refers to an anount of
t he | eukotri ene suffFouad: to caugé.aﬂorai gﬁuﬁhnus cel| carcinoma. The
anount of .| eukotriene mhlch S con5|dered to be excessive w Il depend on’ a
varlegy C. Preparatlon of 2 [Z—propyl -3- [3 [2 ethyl -4-(4- )
fluorophenyl) -5- hydroxyphenoxy]propoxy]phenoxy]ben201c ac1d
sodium salt. ST R
2- [2 Propyl-3-(3-[2~- ethyl -4-(4- fluorophenyl) =5-_ . .
15 hydroxyphenoxy]propoxy]phenoxy}ben201c acid methyl ester B
(21.5 g, 38.5 mmol) was hydrolyzed as described above for
the preparation of Example 2. The acid was converted to the
sodium salt and purified as described above for. the
preparation of Example 1(D} to provide 16.7 g (77%) of the
20" desired title product as a white amorphous solid: 'NMR;v_j
(DMSO-dg) 10.50 (bs, 1H, -OH), 7.51 (m, 3H), 7.20 (t, J =
7.4 Hz, 1H), 7.13 (m, 2H), 7.00 (m, 2H), 6.95 (s, 1H), 6.67
(a¢d, J = 8.2, 3.3 Hz, 2H), 6.62 (s, 1H), 6.26 {(d, J = 8.2
Hz, 1H), 4.14 (t, J = 5.8 Hz, 2H), 4.02 (t, J = 5.7 Hz, 2H),
25 2.60 (t, J = 6.8 Hz, 2H), 2.47 (q, J = 7.3 Hz, 2H), 2.16 (t,
J = 5.9 Hz, 2H), 1.45 (hextet, J = 7.5 Hz, 2H), 1.07 (t, J =
7.5 Hz, 3H), 0.81 (t, J = 7.4 Hz, 3H); MS-FAB m/e 568 (38, p
+ 1), 567 (100, p), 544 (86), 527 (77), 295 (65), 253 (45);
IR (KBr, cm~1l) 3407 (b), 2962, 1603, 1502, 1446, 1395, 1239,

30 1112. . :
Analysis for C33H330gFNa:
Calc: C, 69.95; H, 5.69; F, 3.35;
Found: - C, 69.97; H, 5.99; F, 3.52.
35 The methods of the present invention describe the

use of leukotriene antagonists for the treatment or



of factors, including the anobunt of |eukotriene required to cause the

di sease, and the species of the manmal involved. As will be appreciated by
those skilled in the art, the 10 success of treating a mammal suffering
fromor s¥WQBe§iR2sM$e to oral squanous cell carcinonma charact BCTABATRIISHN
excessive rel ease of leukotriene with a compound of Formula I will be
measured by the regression or preventlog of the synptons of the condition.
15 Assays Assay 1 The effectiveness. of %npounds of Formula |.to inhibit 20

the bi ndi f tritiated LTB4 t mb det d
a1 ol | owe PTSYTRFLOTEEE, T katRBArGUR IR AT R CACGRS WASH Tt bi o Luna

Menbr anes 23’1§3{@¢¢?FH-Z§¢BPE¢]16( §869§§@V@l F#ﬁrslaé)e lewkotasieen® rBan New

Engl and Nuclear (Bost 1P&9§9§ om Si gma
(St. Louis, I nc %H?IOHS (5 c%%%@&gggéig orne %hgﬁ% yprOpy$%ne

m ni t ubes fmfelss ntauarsameut ofofher Leukpyrieneaisndf xnienrf dfo geawea pi g
| ung negbr %Pr%@éﬁo{@' !:Q@ygaare‘aneha Eghapagibultugrall aikdtei emsol ogy,

Coct [orr]) W bit noonBAAnEral For RS BRECFOANEHPLISOSRInG (o 41 GoHIeFRg
| i gand or W£ml£i@t6ﬁsl®&ﬁhfﬁﬂhﬁglth¥l&mdunﬁlai leakoydiene frephired to
2adi 11 on ofcaued rABPaERRRBk; afer e " PBYiRET o, T P A Sy S "
|nned|ate|yA$yw1ll be apprec1ated by those skilled in the art, the :
10 success of treating a manmmal sufferlng from or susceptible
to oral squamous cell carcinoma charac¢terized by an
excessive release of leukotriene with a compound of Formula
I will be measured by the regression or prevention of the
symptoms of the condition.
15

Assavs
Assay 1 _ _ i
The effectiveness of compounds of Formula I to inhibit
20 the binding of tritiated LTB4 to guinea plg lung membranes

was determined as follows.

[3H]1-LTBg4 Radioligan _Binding Assav in Guinea Pig Lun
- Mernbranes
25 - . .
[3Hj-LTB4 (196—200 Ci/mmole) was purchased from New
England Nuclear (Boston, MA). All other materials were
purchased from Sigma (St. Louis, MO). Incubations (555 mL)
were performed in polypropylene minitubes for 45 minutes at
30 30°C and contained 25 mg of guinea pig lung membrane protein’
(Silbaugh, et al., European Journal of Pharmacology, 223
(1992) 57-64) in a buffer containing 25 mM MOPS, 10 mM
MgClz, 10 mM CaClz, pH 6.5, approximately 140 pM [3H]-LTBy,
and displacing ligand or wvehicle (0.1% DMSO in 1 mM sodium
35 carbonate, final concentration) as appropriate. The binding
reaction was terminated by the addition of 1 mL ice cold
wash buffer (25 mM Tris-HCl, pH 7.5) followed immediately by



-24- vacuumfiltration over Whatman G-/ C glass fiber filters using a
Brandel (Gaithersburg, MD) 48 place harvester. The filters were washed
three tines with 1 nL of wash buffer. Retained radioactivity was determ ned

by |iquid Lpt.Lllation counting at 50% counti ng efficienQ%F%§ ady
Protein Plvggig)&%{?%ai | (Beckman, Fullerton, CA). Nondi spl aceabl'e éggﬁaﬁgg was
determned in the presence of 1 nmMLTB[err] and was usually |l ess than 10%
of total binding. Data were anal yzed us2ag |inear regression analysis of

" log-logit 10 plots of the values between 10% and 90% of control binding to
cal cul ate If3ehiuhstandratops bastowhatpasude/d |dla@§3fﬁ:jtfé:§rlﬁ‘ﬁitei‘£[ err]

| th bt trat
ond " Prusor PSS RHrARASH nLGaf EhessbUlsgesHn] o W IS SR R Lipe
val ues. pKlf:L.‘staﬁs wvaeenwashefloghkper tlimesr wz.eiqoér mt’em:tfs weGhnpoufifisr of t he
nstant | nueatdhel oshatohOe tELONRNE ASTAMIRIA ) c#.ﬁtawave a pki of

bet ween 7 and a conpoun o effectively 20
treat e)‘éper$<ﬁm¥h11§?-aPncﬁﬁ‘ééFlBQnaEe 58Falceanédng, Et tGIRPGY sugiRGct on

I(rFl)dichtIOE HesQHarBYEest! blﬁaréban&alun (@&m{aepk FRAUGETtHn SYEARD hamsters
(0] | ac

781- 1969 T
Govel onmsniondi saLE6aaRTe BEnEERY P8 Hesrvphiad, Mb e Pors e of 1

hanst ers ( im% LﬁBQ m@dth@soﬁsugb}ymﬂEhsOtEQMSQDStpdnb@tal blndlng Data

9, 10-di et iyl 1. 2bepzant DLagsnss bONEAL Jo sy WAMGAL 01 be (HEP)Sbree

tInES per conp etl ove
t he anilfal Pheeskef| the walupsi betweenpdlrormsd 0% q;fotcrprmmk bmdmg

to calculate ICsos and slope factors (pseudo—H111 _
"coeff1c1ents) ICsp values. thus obtalned were corrected for
‘radioligand concentration (Cheng and Prusoff Biochem
Pharmacol., 22, 3099 (1973)) to calculate Kl values pK1 1s
15 the mean'-log Ki for n experlments
Compounds of the instant invention tested in the above
assay were found to have a pKi of between 7 and 11l.

The ability of a compound of formula I to effectively
20 .treat experlmental oral cancer can be evaluated by testlng
its effect on 1nductlon of squamous cell carcinoma in. the
cheek pouch of Syrian hamsters (Polliack, et al.,
Br.J.Cancer 23, 781-6, 1969). '

25 Assay 2
Tumor development is induced by painting the right

cheek pouches of Syrian hamsters (1.5 to 2 months of age)
with 0.5% solution of 9,10-dimethy1—1,2—benzanthracene
(DMBA) in heavy mineral oil (USP) three times per week for

30 15 weeks. At the completion of the above treatment, the
animals are killed, autopsies are performed and both cheek
pouches examined for the number ‘and size of tumors. The
nature of the lesions are subsequently determined
histologically after fixing the tissue in 4% formalin and

35 staining with haematoxylin and eosin. A dose response is
obtained by dividing the animals into 4 experimental groups
of 10 hamsters each. The groups are: vehicle-treated; 10,



pouches examined for the nunber and size of tunors. The nature of the

| esi ons are subsequently determ ned histologically after fixing the tissue"
in 4% formalin and 35 staining with haematoxylin and eosin. A dose
response wosl2zséisned by dividing the animals into 4 experi necsresorgisssps of
10 hansters each. The groups are: vehicle-treated; 10, -25- 25, and 50
ng/ kg/ day of a-conpound of fornula | administered orally to the ani mal s.
The effectiveness of a treatment is acé@ssed by con?aring thF sizelﬁnd f
nunber of sguanmous cell carcinomas and the nunber of atypical papillonas o
the 5 trea‘?gd gPeup Ot B9ike dey Ofe a aamRQInd R F oformakayI 3adninissered

Studi es: Huzablgl kbi ehle Gniflad STAY THe @ fAReAIBI&YEss t OF agSesaathenyalje of
t he conpounds of Eo treating oral uanous cel |l carcinoma.

| | 10
The des| gn"GFeSPRf BX| SEPPEFENS, dPe,PIRs (PErnEdvemoRFgeell
| nt er pr et acavainbmasesad ¢hel msimver Wi latymieal Eapilenagsofnchie fiel d.
For exanpl ereftua Lol kb RHaCsS A Walfeehdf4e ol i cal study.

The patients su squanous ce carcinona. "~ The study has a

pl acebo control group, i.e., the patients are divided into two groups, one.
of which rasghyeg a conpound of formula | as the active agent and the other
recei ves a stan itd,tr at ment, for squanmous cell carcjnona. Patients in the

test group recervéR2§2p FSEO-ﬁﬁﬂ?qnf%ﬁ?%Qﬂ;(ﬁ%ﬁF%ﬁwm%&¥§b§9thé ora
or par ent eemblopetietoThsgessntihaleraliies dihaltrp)cdmpoiind® sPNFSEmuGCHr at e

recordy argnKepbaginkOokds SWRLAE A1 carcinoma. The design of
clinical trials, use of assessment instruments, and
" interpretation of these results are well knqwn to clinicians
in the fieid, For example: Five to fifty patiehts are
selected for the clinical study. The patients suffer from
15 squamous cell -carcinoma. The study has a placebo control
group, i.e., the patients are divided into two groups, one
of which receives a compound of formula I as the active
agent and the other receives a standard treatment for _
squamous cell carcinoma. Patients in the test group receive
20 Dbetween 30-1500 mg of the drug per day by the oral or i
parenteral route. They éontinﬁe this therapy for 3-12
months. Accurate records are kept as to the symptoms and
status of-the cancer in both groups and at the end of the
study these results are coMbared. The results are compared
25 botﬁ between members of each group and also the results for
each patient are compared to thé status reported for each
patient before the study began. o
The therapeutic and prophylactic treatments provided by
.this invention are practiced by administering to a mammal in
30 need thereof a dose of a compound of formula I or a
pharmaceutically acceptable salt or solvate thereof, that is
effective to inhibit or treat oral squamous cell carcinoma.
" The term "inhibit" includes its generally accepted
meaning which includes prohibiting, preventing, restraining
35 and sloWing, stopping or reversing progression, severity or
a2 resultant symptom. As such, the present method includes



status of the cancer in both groups and at the end of the study these
results are conpared. The results are conpared 25 both between nenbers of
each group and also the results for each patient are conpared to the status
reported for each patient before the study began. The therapeutic and
prophyl actY@ 9823828 nent s provided by this invention are practFUFIHS3
admnistering to a mammal in 30 need thereof a dose of a conpound of
formula | or a pharmaceutically acceptapte salt or solvate thereof, that is
effective to inhibit or treat oral squanous cell carcinoma. The term

nni b EY I GlkdeSal &91 OPREEShLYe 26CERIPEr TRABEAG IR 1SS ration
prohi biting, preventing, restrarning and sTow ng, stopping or reversing
progr essi oresS RARRFPRLLBECa resul tant synptom As such, the present nethod

includes  -26-wippl8 fedisaposseparetbi aamifiatelr ap hirfd employed

adm ni stratjon as aggro€r+a%e. VWiile it is péSSIb|i to.admnister a
cormpound eridt dy2% PRERPIS nRE NERLS o PVAPEIPRY BATRGE LY MEEN]P A RbUt any 5

f or mul agi onfoirhel @oipnintise acenpouatibyaadmisual dyeddodinikt dmgdnioi the

phar maceut i f all h S| [ eyt i Gall cceptabl e

exci pi ent éﬁ%hgtgfg§§§£%%§e§€%%%%nggg?ﬁgﬁgiﬁggge .Eﬁ%véﬁ{%bn. The conpounds
or fornul atplarnatevhbcpt bgcpccentahl poaxmapisatagmdhiast dreasthyon® the

oral and re&émbohiRdt 88 thePhbEakhYt RAVEALSHAlL! YTHR Fomddhridd €htion and by
cont i nuous oOr dlfcontlnuogs intra- arterial infusion,  in the f.orm-of,  for -

exanpl e, taPERIlarioRs QS tRELPFREERF LANEBRFION TRNRE admimiStered by

10 the oral and rectal routes, topically, parenterai;y, e.g.,

),

by injection and by continuous or discontinuous intra-
arterial infusion, in the form-Of,'fcr‘exdﬁple;“tabletsj_'e R
lozenges, sublingual tablets, sachets, cachets, elixirs,
_ gels, suspensions, aerosols, ointments, for example, .
15 containing from 0.01 to 90%_by'weight of the active cbmpouﬁd
in a suitable base, soft and hard gelatin capsules,
suppositories, injectable solutions and suspensions in
physiologically acceptable media, and sterile packaged
powders adsorbed onto a support material for making
20 injectable solutions. - Sﬁch fgrmulations are prepafed‘in ai'*.
“manner well known in the pharmaceutical art. and comprise at
least one active compound. See, e.g., REMINGTON'S
PHARMACEUTICAL SCIENCES, (16th ed. 1980).: '
In making the formulations employed in the present
25 invention the active ingredient is usually mixed with an
excipient, diluted by an excipient or enclosed within such a
carrier which can be in the form of a capsule, sachet, paper
or other container. When the excipient serves as a diluent,
it can be a solid, semi-solid, or liquid material, which
30 acts as a vehicle, carrier or medium for the active
ingredient. In preparing a formulation, it may be
necessary to mill the active compound to provide the
appropriate particle size prior to combining with the other
ingredients. If the active compound is substantially
35 .insoluble, it ordinarily is milled to a particle size of
less than 200 mesh. If the active compound is substantially
water soluble, the particle size is normally adjusted by



gel s, suspensions, aerosols, ointnments, for exanple, 15 containing from
0.01 to 90% by wei ght of the active conpound in a suitable base, soft and
hard gel ati n capsul es, suppositories, injectable solutions and suspensions
i n physi oWex982%61Sy accept abl e nedia, and sterile packaged pREXIES%7/218830r bed
onto a support material for making 20 injectable solutions. Such
formul ati ons are prepared in a nmanner Il known in the pharnmaceutical art
and conprise at |east one active conpodrid. See. e.a., 'REM NGION S
PHARVACEUTI CAL ,SCI ENCES, (.16th ed., 1980). maki t he.fornul ati ong

erpl oyed | FELRARG: ESoRECIE 08 A, SHbSFARY A LT | U5t gl SRELPUCAoTainy

m xed withthe @©orimulattiondi lelged dhyown Lxargstent - or encl osed within such a
carrier which c e | I . ) . he r _gther
YUp® AL YB3 200U £ 2PENCLcDBRER D" o

container. Wen the serves as a ue e a solid,

semi - sol i ddidnenitguiidciader ildctogs cii@droses sucrosehi spPebitadni er or
medi umd or pLRe ;RChI,V & dRYHRA CHum acd i) PRI EDNGmAph8ELHARELON, it may be
necessary to mll the active cQonpound to provjde the, appropriate particle

si ze prior 3LgLEGHESI FFAgATRIHY ANACithgreRlehe®. si{ieaECacti ve conpound
i S subst anfuii edoerystallgtidlPed Lulloss dipslyVviny Spytibiiidbaey pelliudlosesi ze:

O 1573, RRaZR IR gl AGhuer conI Legohlehogt Leiualer

provi de ‘a’ Thiestfammudldbions faammatiditidnallyn imclhdet olublkacatinge. g. about

40 mesfy  SQER LIRSS ¥ tSMHd AL EM I bR S e&X 4L 8! €30S ATferal oil;
wetting agents; emulsifying and suspending agents;
preserving agents such as methyl- and I
propylhydroxybenzoates; sweetening agents; and.flavoring
agents. The compositions of the invention can be formulated

15 so as to provide quick, sustained or delayed release of the

active ingredient after administration to the patient by
employing procedures known in the art.

The compounds of this invention may be delivered
transaermally using known transdermal delive:y systems and

20 excipients. Most preferably, a compound of_this_invention s
is admixed with permeation enhancers including; but not )
1imi£ed to, propylene glyéol,-polyethylene glycol
monolaurate, and azacycloalkan—zéqnes, and incorporated into
‘a patch or similar delivéry system. Additional excipients

25 including gelling agents, emulsifiers, and buffers may be
added to the transdermal formulation as desired. |

For topical administration, a compound of this
invention ideally can be admixed-with'any variety of
excipients in order to form a viscous 1iquid or cream-like

30 preparation. '

For oral administra;ion, a compound of this invention
ideally can be admixed with carriers and diluents and molded
into tablets or enclosed in gelatin capsules. '

In the case of tablets, a lubricant may be incorpbrated

35 to prevent sticking and binding of the powdered ingredients

-in the dies and on the punch of the tableting machine. For



di l uents include | actose, dextrose, sucrose, sorbitol, 5 mannitol, o
starches, gum acaci a, cal cium phosphate, alginates, tragacanth, gelatin,
calciumsilicate, mcrocrystalline cellulose, polyvinylpyrrolidone,

cel lul os anth, gelatin, water, syrup, and nethyl The
formul ationS can additionally include: |ubricating 10 ageﬁ&mﬁ%ﬁgﬁ tal c,
magnesi um stearate, and mneral oil; wetting agents; enulsifying and

suspendi ng agents; preserving agents <2&h as nethyl- and

propyl hydr oxybenzoat es; sweetening agents; and flavoring agents. The
corrpositimmfpumsavtemwrma:;anbéee&\pwyéat edréﬁns&anf&% tdltﬂ(l@i(htd_ e q;J!_ck,
sust ai ned_gqr. e f e _active_ingredient a mnistration
to the paﬁelrgg%y enp d%?%g‘ﬂﬁd%e Fa eﬁhoﬂﬂT n°thBLRFee éﬂconpounds of

t hi s i nventi on Brgfexrerd|pharnacenbhcakbr faring qﬁlhgekpmwsemmamnﬁsnﬂﬂon

delivery syshieife %%o&ﬁe@x%%%%é an&/bssﬁjeeeésiabkélu@ﬁg@ound of this
X e

i nvention |s adm perneati on enhanters i1 nclu not limted
to, propyESREH RFsiEred | aFe G?Q%Bleﬁnﬂﬁﬂaﬁﬁbﬂétsand

azacycl oaA| katn Zlelﬂets-;eﬁdLS’eutitﬂi?@rz?Qdapﬂép lﬂcﬁléaEEEaEfng%;tg‘ bg:rr?uv;igéﬁ/gy
t n XCl plents | NC
and butf o Piia Hertih t%amﬁséé%ﬁdﬁw Ferifg 56 gcammmel fgy
toplcal atied dthenteah,a desepoling cdmpousdi afefibrmnlad@ablry acan be adn1x¢d
r.--
1 1 o, il Sl el 01 8Cked0 b EDFULRCRUB LLRISAY s

creamli ke 30 preparat] on, a Co
i nvent? on Sfd@aiive &p pnluhi t cer Wk reat aprakr squamous| gedis camdimoiméad i nt 0

tabl ets or enclmmhﬂayé&iﬂy "ESAPEML §SputPos8F £88RuLhtidRCRY Be
Iubrlcant m%% é%dr¥§” atéaosage form, preferably each dosage unit .
containing from about S to about 500 mg (from about 5 to 50
mg_in the case of parenteral or inhalation administra;ion,_
15 .and from about 25 to 500 mg in the case of oral or rectalfi
administration) of a compound of Formula I. Dosages from
about 0.5 to about 300 mg/kg per day, preferably 0.5 to 20
mg/kg, of active ingredient may be administered although it
will, of course, readily be understood that thé amount of
20 the compound or compounds of Formula I actually to be
administered will be determined by a physician, in the llght
of all the relevant circumstances including the condition to
_be treated, the choice of compound to be administered and
the choice of route of administration and therefore the
25 above preferred dosage range is not intended to limit the
. scope of the present invention in any way.

The specific dose of a compound administered according
to this invention to obtain therapeutic or prophylactic
effects will, of course, be determined by the particular

30 circumstances surrounding the case, including, for example,
the route'of administration the age, weight and response of
the individual patient, the condition being treated and the
severity of the patient's symptoms. |

In general, the compounds of the invention are most

35 desirably administered at a concentration that will
generally afford effective results without causing any
serious side effects and can be administered either as a



35 to prevent sticking and binding of the powdered ingredients in the dies
and on the punch of the tableting machi ne. For -28- such purpose there
may be enpl oyed for instance al um num nagnesium or cal cium stearates, talc
or m ner ayyogdghsel®r ef erred pharmaceutical forns of the presaurisyrRMszon

I ncl ude capsules, tablets and injectable solutions. 5 Especially preferred
. are capsules and tablets. The therapeutic and prophylactic treatnments .
provi ded by this-invention are practi cé@-by administering to a mammal in
need thereof a dose of a conpound of formula | or a pharmaceutically

accept abl esgnplleoundsl dose t oar d§f demired the dd9age vipayobenhi bit or
treat oral q3¢4aERUSntR lcon¥erliRNP s MNMANAIRBN Vs OFed hhE BUIPABSe
formul ati ons may %g.pr vided in unit dosage form preferably each dosage
uni t cont aFAM&§ ISR _ h& d8%out 500 ng (fromabout 5 to 50 ng in the
case of parent ewtlile ailllhimlfattihm cmltllpdur&isr atliloys t ddbcednabbrenesbipllizy to
500 ngdn C .f : . adm.nistrafi C

For rmul ad l. L%%éagég;g frlg%ﬁgxbg%{i: l(tfﬁ' %S,'?é' I_‘a%?&? °3o,6?‘°jt ng}%e Biejfé%aé’i,'_@%érig Egébl y
0.5 to 20 Kjakgcospoaads, dearinsidefinghe RCEINT rﬁ%@@peaRaf/tmegh it will,
-of course, 4l 324 : ; f : nd or
conpounds SP ﬁ%gpr%‘:laa g‘%ﬁfal_l 'tlé}]g%l&%lﬁgﬂ%rg m&ﬁnﬁ%@agt@g})%&ned by a
physi ci an, "ARMAS [GoFmarsa &F'{t){"( Fhass spmrowids RPRIGHREstVACAUElng t he

condi tion heibed edesh. MhRiGhel ¢irdfferaaunisbdindie: agReAi stered and -t he:
choi ce ,of raute.of adninistrationh a heref ore th 5 ,_ above eferred
Coonod o paRiB iRkt R Bt A dQS AP Sr1 7Y 8 RufmBlS

comprises administering compounds bearing a single acidic Rg

- functionality. o
The following formulation examples may employ as éctive
compounds any of the compounds of this invention. The
15 examples are illustrative only and are not intended to limit.
- the scope of the invention in any way. |

Formulation 1

- 20 '~ Hard gelatin.capsules are prepared using the following
. . 14
ingredients;
Quantity (mag/capsule)
25 . 3-(2-(3-(2-Ethyl-4-(4-fluorophenyl)-5-
hydroxyphenoxy) propoxy) -6~ (4~carboxy-
phenoxy)phenyl)propanoic acid 250
Starch 200
Magnesium stearate 10
30 '

~ The above ingredients are mixed and filled into hard
gelatin capsules in 460 mg quantities.

Formulation 2
35 .
A tablet is prepared using the ingredients below:



scope of the present invention in any way. The specific dose of a conpound
adm ni stered according to this invention to obtain therapeutic or )
prophylactic effects will, of course, be determ ned by the particular 30
ci rcunst roundi ng the case, including, for exanple, the route of
adninistﬁgﬁﬁgﬁgﬁﬁe age, weight and response of the individangﬁﬁp?ﬁﬁ?, t he
condition being treated and the severity of the patient's synptons. In
general, the conpounds of the inventiofgare nost 35 desirably adm nistered
at a concentration that will generally afford effective results w thout
causing any serious side effects and can be ad”i”iiﬁﬁﬁﬁQ}SEtgﬁégéﬁbfbt)
-29- single unit dose, or if desired, the dosage nmay be drvided rnto
conveni ent subunits adm nistered at suitable tines throughout the day.
Wil e all of thk-¢{émiCandexyimbthoxg)pteapdyelexamd ify 5 LTB[err]

i nhibition activi i 4t > haye disepvered that conpounds
beari ng a single gée#cz\elr gﬁ?ﬁg!é;ryf)&a% cé)ng?d,erabl y nore orally
bi oact Pve when adﬁLﬂQﬁQﬁhﬁnnli roxyphenedy Wnekanbose 260pounds

bearing two suchepthtlbSedrMilBPoctPYtaldinkef erred enbodi menygoyhen 10
adm nistering c punds _of Fgrnula | orally to mammal s conpri ses-
adni ni stering cohpbEsIbe%itRg EuBPAgl e acidic R6 functiondiQty. The

foll owi ng for mMadmesiemagpéasatey enpl oy as active conpounds any of the

conpounds of this invention. The 15 exanples are .illustrative only*and are’
not .intended to limt , o - _ _ . o o
10 The components are blended and compressed to form

tablets each weighing 665 mg.

Fgrmulation 3

15 An aerosol solution is pfépéréd.containing the
following components: ' '

Weight %

20 3-[4-[7-Carboxy-9-oxo-3-[3-[2-ethyl-4- |
(4-f1uorophenyl)—5-hydroxyphenoxy]propbxy]:
9H-xanthene) ] propanoic acid 0.25

. Ethanol .30.00
Propellant 11 10.25
25 : (trichlorofluoromethane) |
' Propellant 12 29.75
(Dichlorodifluoromethane) '
Propellant 114 29.75

(Dichlorotetfafluoroethane)
30 .
_ The active compound is dissolved in the ethanol and the
solution is added to the propellant 11, cooled to -30°C. and
transferred to a filling device. The required amount is then
fed to a container and further filled with the pre-mixed
35 propellants 12 and 114 by means of_the_cold—filled method or

pressure-filied method. The valve units are then fitted to
" the container.



t he scope of the invention in any way. Fornulation 1 20 Hard gel atin
capsul es are prepared using the followi ng ingredients: Quantity

(ma/ capsul e) 25 3-(2-(3-(2-Ethyl-4-(4-fl uorophenyl) - 5-
hydr oxy phweessRsstHpoxy) - 6- (4- car boxy- phenoxy) phenyl ) pr opanktfF HUSE 2953
250 Starch 200 Magnesium stearate

10 30 The above ingredients are nixed_g d filled into hard gelatin capsul es
in 460 ng quantities. Forrmulation 2 35 tablet is prepared using the

i ngredi ents bel ow -30- Quantity (ng/tablet) '

1- (4- (Car boxynet hoxy) phenyl )-1-(1H tetrazol-5-yl)-6-(2-ethyl-4-(4- 5

f | uor ophenyl ) - 5- hydr oxyphenoxy) hexEoemulapsonCdl | ul ose, microcrystalline
400 Silicon dioxide, funmed 10 Magnesi um stearate

5 10 The conponents are bl ended and conpressed, to form tabl ets each
wei ghi ng 665 nyTakdEhs HACH Prmining §h e 1k ACEHY St 1A BLLIBREPAFEY
contai iy Ngmbe up as follows: '

2-[2-Propyl-3-[3-[2-ethyl-5-hydroxy-4-(4-
fluorophenyl)phenoxy]propoxy]phenoxY]—

10 benzoic acid sodium . salt 60 mg
Starch . : 45 mg
Microcrystalline cellulose 35 mg
Polyvinylpyrrolidone . 4 mg
(as 10% solution in water) .

15 Sodium carboxymethyl starch .+ 4.5 mg
Magnesium stearate ' 0.5 mg
Talc 1 mg
Total o : _ . 150 mg

20 The active ingredient, starch and cellulose are passed

through a No. 45 mesh U.S. sieve and mixed thoroughly. The
solution of pblyvinylpyrrolidone is mixed with the resultant
powders which are then passed through a No. 14 mesh U.S.
sieve. The granules so pfoduced are dried at 50-60° and
25 passed through a No. 18 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium stearate and talc,
previously passed through a No. 60 mesh U.S. sieve, are then
added to the granules which, after mixing, are compressed on
a tablet machine to yield tablets each weighing 150 mg.
30 :



foll owi ng conponents: Weight % 20

3-[4-[7-Carboxy-9-o0x0-3-[3-[2-et hyl -

(4-f1 uorophenyl) -5-hydr oxyphenoxy] pr opoxy] - " 9H xant hene] ] pr opanoi ¢ aci d
0.25 Eth 30.00 Pro ﬂngghakg3

10. 25 253&(2498’25615 (trichlorofl uoronethane) Propellant 1?‘2:‘

29.75 (Dichl orodifl uoronet hane) Propellant 114 ‘

29.75 (Dichlorotetrafluoroethane) 30 ¥B2-active conpound is dissolved in
the ethanol and the solution is added to the propellant 11, cooled to
-30[err]C. and transferred to a fikdrmglaevoneS The reqU|red amount is then
fed to a container and further filled with the pre-m xed 35 propellants 12
and 114 by nmeans of the cold-filled nethod or pressure-filled nethog The
val ve units areCepsnlest eaght gonkaindngai8lemmg of mediqaperRf AF¥en™Ad¢apl et s
each cont ajQi pg198way of active ingredient are 5 nmade up as foll ows:
2-[2-Propyl -3-[3-[2-et hyl -5-hydroxy-4-(4-

f1 uor ophenyl ) phenoxy] pr opoxy] phenoxy] - 10 benzoi c acid sodi um salt
60 ng Starch 5-[3-[2-(1-Carboxy)ethyl])-4-[3-[2-ekthyily4-(4-

fluorophenyl) -5-hydroxyphenoxy] propoxy] -

phenyl]-4—pentynoic acid o 80_mg _
Starch . . SO . 59 mg - ..:; S
10 Microcrystalline cellulose | 59 mg
Magnesium stearate 2 mg
Total - - o 200 mg .

_ The active ingredient, cellulose, starch and magne51um N
15 stearate are blended, passed through a No. 45 mesh U.S. =
sieve, and filled into hard gelatin capsules in 200 mg
quantities.

Formulation 6
20 ' - ;

Suppositories ‘each contalnlng 225 mg of actlve
ingredient are made as follows: '

3-(2—(3—(2-Ethyl-4-(4-fluoropheny1)-5-'
25 hydroxyphenoxy) propoxy) -6- (4-carboxy-
phenoxy)phenyl)propanoic acid 225 mg
Unsaturated or saturated fatty i
acid glycerides to 2,000 mg

30 The active ingredient is passed through a No. 60 mesh
U.S. sieve and suspended in the fatty acid glycerides
' previously melted using the minimum heat necessary. The
mixture is then poured into a suppository mold of nominal 2
g capacity and allowed to cool.

35



M crocrystal line cellul ose | 35 ng Pol yvi nyl pyrrolidone

4 ng (as 10% solution in water) 15 Sodlun1carboxynethyl starch
4.5 ngy Magnesi um stearate 0.5 ng Talc
1 ngy Tot aWO 98/25615 150 ng 20 PCT/USI7RMAS3act i ve

I ngredi ent, starch and cellul ose are passed through a No. 45 mesh U. S
sieve and m xed thoroughly. The solughgg of pol yvinyl pyrrolidone is m xed
with the resultant powders which are thén passed through a No. 14 nesh U S
si eve. The granul es so produced arﬁ drigd at 52-60[err] and 25 passed
through a No. 18 nesh U.S. sieve. r boxynmet hyl starch,
magnesi um stearate and talc, previously passed through a No. 60 mesh U.S
sieve, are then h a o ressed
on a tablet mcﬁ?%ggggag’f% atQ a I%%%n ?“e\g@ﬁ‘%uogk‘;gﬁ ﬂl‘gu’éé é@ca@%&: 8g§2§

For nul at i JRb59@Epsaresmadenagofedilowsg 80 ng of nedlcanent are made as
follows: 5 5-[3-[2-(1-Carboxy)ethyl]-4-[3-[2-ethyl-4-(4-

ISR PR L R R LRPR R Ly s S T

M crocrystal | i ne Gethydmserphenoxy]propoky]phénd®gy]benzoic

acid 50 mg
, - Sodium carboxymethyl cellulose - - . 50 mg
10 Sugar _ : - lg
Methyl paraben 0.05 mg
Propyl paraben ' 0.03 mg
Flavor g.v. R
Color . gqg.v.
15 Purified water to - ' 5 mL -

The medicament is passed through a No. 45 mesh U.S.
sieve and mixed with the sodium carboxymethylcellulose,
sugar, and a portion of the water to form a suspension. The

20 parabens, flavor and color are dissolved and diluted with
- some of the water and added, with stirring. 'Sufficiént '
water is then added to produce the required volume.

- Formulation 8
25 An intravenous formulation may be prepared as

follows:

2-[2-propyl-3-[3-[2-ethyl-4- (4- 100 mg
fluorophenyl) -5-
hydroxyphenoxy]propoxy]phenoxy]benzoic

acid . :
Isotonic saline 1,000 ml

The solution of the above ingredients generally is
30 administered intravenously to a subject at a rate of 1 ml .
per minute.



Magnesi um st ear ate - ' 2 mg Total .o
200 ng The active ingredient, cellulose, starch and nagnesium 15 stearate
are bl ended, passed through a No. 45 nmesh U.S. sieve, and filled into hard

gelatin %883%2&}5 n 200 nmg quantities. Formulation 6 20 S“Q&‘i'?dép‘?/&iﬁ each

cont ai ni n of active |ngred|ent are made as folloms
3-(2-(3-(2-Ethyl -4-(4-fItorophenyl)-5- 25 '
hydr oxyphenoxy) pk Rm‘“m“‘““ﬁﬁ \‘i\gxy -phenoxy) phenyl ) pr ! anﬁascheg},cﬁegmed

225 ny Unsaturat tty acid glycerides
2 000 ng 30 sThé attile |ngred| ent is passed thro \H“ﬁﬂ“l
S|ev%w$nd suspended in the fatty acid glycerldes

u5| ng t he M heat necessary. The m xture is then poured |nto a
supposi tory nold of nominal 2 g capacity and allowed to cool. - 33-

Formul ati on 7 Suspensgi ons n f s 5 nL dose

are nmade as foll ows: i ?eﬁ%@hSS gk ggﬁgégnﬁgfﬂ ?i%ﬂ uorg&pheny][

5- hydr5xyp$‘@m9‘]1§r69&%yf®ﬁ§h§§?ﬂibéﬁzél@ama which comprises
administering to a mammal in need thereof an effective

amount of a compound of the formula

10 ' I
wherein:

R1 is C1-Cs5 alkyl, C2-Cs. alkenyl, C2-C5 alkynyl,
15 ' C1-C4 alkoxy, (C1-Ca alkyl)thio, halo, or Rz-
substltutedphenyl

each R2 and R3 are each independently hydrogen,
halo, hydroxy, C1-C4 alkyl, C1-C4 alkoxy, (C1-C4

20 alkyl)-S(0)g~, trifluoromethyl, or di-(C1-C3
“alkyl)amino; | '

X is ~-0-, -8-, -C(=0), or -CH2-;
25 Y is -0~ or -CH2-;

or when taken together, -X-Y- is -CH=CH- or

c=c— ;
30 '

THIS SHEET HAS BEEN
REPLACED




ac:_ f' I : 50 w0 5(<\\\ Sodi um car boxymet hyl
cel l ul ose my 10 " m ‘g

083"y Fhomnsets IR o2 g v e,
g.v. 15 Purified water to 5 mL The

medi canent is passed through a No. 45 nesh U S. sieve and m xed with the
sodi um car boxynet hyl cel | ul ose, sugar,“%ﬁa a portion of ‘the water to forma
suspensi on. The 20 parabens, flavor and col or are dissolved and dil uted
with sone of the watérigng ghgedghli PF Prapched oM SleftlGater is then

added to produce theaiﬁgrﬂﬁgg ‘i?' une. Formul ation 8 25 " An
i ntravenous formul ation” may X prepared as foll ows: _
2-[2-propyl -3-[3-[2-ethyl -4-(4- 100 ng fl uorophenyl) - 5-

hydr oxyphenoxy] pr opoay ighanbenpberdei, c -&ei, d -ICHs0i ,c axal +CRaRb-, where
1, 000 The sol ution_of tshg. aboye Lngredi &qﬁqr;;alﬂ +Sgad, cq-C
gtered intrave%&uéﬁb ?8 g'g%ugh%%t.qgg%?e?late 0 1%/1? (;§)ger m n:bt e.5 e

adm ni
claim 1. A use of adkvaif est Ryesmpstituseds phamtun PHWher $3KeR a

t'ogether with the carbon atom to which they are
attached form a.C4-Cg8 cycloalkyl ring;

10
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[err] wherein: R err] i s err aIkyI Cerr]-Cerr] alkenyl, .

Cerr]-Cerr] al kynyl, Ci] f“O“ f’l err] C err] al koxy, (C[err] C[err]

al kyl )thi o, halo, or L ‘each R2 and R3 are each
|ndepend lo¥/a ?ﬁ%{ern haI hydroxy, C[err]-C[err] al kyl pcehRbia g;err]

al koxy, err err] 20 al kyl)-S(Oq-, trifruoro lﬁ
'-(C[err] Cerr] alkyl)amno; Xis -0-, -S-, -C(=0, or -CH2-;

Yis -O or -CHerr]-; -or when taken 43fet her, -X-Y-.is - CHECH- or 30

-35- Zis a straight or branched chain Cferr]-Cerr] alkylidenyl; Ais a

bond, -0, -S, -CHCH, or -CRaRbO, where 5 Ra and Rb are each
I ndependently hydrogen, Cerr]-C ] al kyl, or R7-substituted phenyl, or

when taken together with t atomjo which they are attached forma

Cerr]-Cerr] cycloal kyl where, 5 each

_ R
A \/\\I
| [ o
AF - P |
Ry - |
where, .
5 each Rg is independen;ly -COOH, S5-tetrazolyl,
-CON(R9)2, or -CONHSO2R10;
each R7 is hydrogen, C1-C4 alkyl, C2-Cs alkenyl,
. C2-Cs5 alkynyl, benzyl, methoxy, -W-Rg, -T—G4R6,
10 (C1-C4 alkyl)-T-(C1-C4 alkylidenyl)-0O-, or

hydroxy;
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Rg is hydrogen or halo;



-CON(R[err])2, or -CONHSO erf]R[err each is hydr ogen, C[err]-C[err]'
R A i i

al kyl ) - TW@PERHISq err] al kylidenyl)-o-, or hydroxy; R8 i sPRYHSSHSH

hal o; -37- each Rlerr] is |ndependently hydr ogen, phenyl, or
Clerr]-(err] alkyl, or when taken tagefher with the nitrogen atomforma
nmor phol i no, pi peridi no, piperazino, or pyrrolidino grdup 5 R[err] s

C[e”l Qerr] al kyl %cﬂ*‘i@ﬁ?yi% &&éﬁénaénﬁfg{&gm&éﬁg blery ok GRerr];

each or stra ranc dlvalent
hydr ocar byl radi cal %ﬁeap@’%f 3 ‘GE?Boﬁa]&?Bn’éogé‘&bﬁeré'-ha the ai ght or

branched chain dlval %5% atom ffrm ?yﬂgggﬁépghorag E@El%ﬁl@ﬁe to elght

carbon atons; each T 'S O-, or
-S(O[err]; 20 Plperaz%??s QEXE!frO%% 1BQ @rPYPieach q is -
i ndepepdently O, 1, or 2; pis 0 or 1; and 25t is O or 1; provided when X

is -0- or -S-, Yis 3 ided when Ais -O or -S-,
Rerr] is not R[err]ﬂfb 19C1 84 alkyl or phgf&:f

R11 is R2, -W-Rg, or -T-G-Rg;
10 - each W is a bond or straight or branched chain
divalent hydrocarbyl radical of one to eight

carbon atoms;

each G is a straight or branched chain divalent
15 : hydrocarbyl radical of one to eight carbon atoms;

each T is a bond, -CHzF, -0-, -NH-, -NHCO-,
‘C(=O) -, Or -S (O)q-r

20 K is -C(=0)- or -CH(OH)-;
each q is independently 0, 1, or 2;

p is 0 or 1; and

25 |
t is 0 or 1;
provided when X is -0- or -S-, Y is not -0-;

30 " provided when A is -0- or -S-, R4 is not Re:
provided when A is -0 or -S- and Z is a bond, Y
is not -0-; and '

35 provided W is not a bond when p is 0;
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provided when Ais -G or -S and Z is a bond;-Y-is not -O; and 35
provided Wis not a bond when p-is 07" a phar maceutical |y
acceptabl e salt or solvate there “&m\u“ 3‘% tlon of a nedi canent for
treating ‘3’048’7%@“ ng oral squa nroma i N a nNepERbsd7Tpiesed

t her eof . € use as clainme |ﬁ Cla|n11 enpl oyi ng a conpound of the
formul a 5 CH [err] or a pharnaceutically acceptable salt or solvate

t her eof . 3. The use -38s clained in Caim2 enploying 2-
[ 2- propyl 3 [ 3-12-et hyl -4-(4-fl uorophenyl) - 5-
hydroxypheonx;]phapmmphmhanal}ybemmaptahieisaluiqﬂwswﬁﬂa£$|caer9of

acceptabl e salt or solvate thereof. 15 4. The use as
claimed in daim2 enploying 3-

(2-(3-(2-ethyl -4-(4-.uor M%mt)hosi el rehajimed o ) Fraimxd) employing a

6- (4- car boxy;s B@BQ%!%pQQQyEH@HQQaQHIC aC|d or a pharmaceutically acceptable
salt or_solvate thereof . The use as clained in Claim

2 enplé@ing 1- (4- (carboxy nmet hoxy) phe I) 1-(IHtetrazol -5-yl)-6-(2-ethyl -
4- (4-fl uorophenyl)-5-hydroxyphenoxy) hexane or a pharmaceutically acceptable
salt or solvate thereof. 25, The use as claimed in Caim
2 enmploying 3- [4-[7-carboy -4- (4-fl uorophenyl) -5-

hydr oxyphenoxy] - pr op®s of 8ci ZJTZaA"rgl

or a pharﬁaceutically acceptable salt or solVate thereof.

10 3. The method as claimed in Claim 2 employing 2-
[2-propyl—3-[3—[2-ethyl—4—{4—fluorophenyl)-5—
hydroxyphenoxy]propoxy]phenoxylbenzoic acid or a
pharmaceutically acceptable salt or solvate thereof.

15 4. The method as claimed in.claim 2 employing 3-
(2-{3-(2-ethyl-4-(4-fluorophenyl) -5-hydroxyphenoxy) propoxy) -
6- (4-carboxy-phenoxy)phenyl)propionic acid or a
pharmaceutically acceptabie salt or solvate thereof.

20 5. The method as claimed in Claim 2 employing 1-
(4- (carboxy-methoxy)phenyl)-1- (1H-tetrazol-5-yl) -6-(2-ethyl-
4- (4-fluorophenyl) -5-hydroxyphenoxy)hexane or a
pharmaceutidally acceptable salt or solvate thereof.

25 6. The method as claimed in Claim 2'employing 3-
[4-[7—carboxy—9-oxo-3-[3—[2-ethyl—4—(4—fluorophenyl)-5-
hydroxyphenoxy] -propoxy] -9H-xanthene) Jpropanoic acid or a
pharmaceutically acceptable salt or solvate thereof.

30 7. The method as claimed in Claim 2 employing 5-
[3—[2—(1—carboxy)—ethyl]-4—[3-[2-ethyl—4—(4-fluordphenyl)-5-
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pharmaceutical |y acceptable.salt or_ sol vat e “thereof. 30 7.

The use as clainmed in dai Io I n

[ 3-]2-(1-carbox %ﬁethyl] 4- [ ﬂﬂluorophenyl) 5-

“hydr oxyph® r%‘!?ﬁs% opoxy] phen ’ ' cid or a phar FCEUIRRPy .
acceptabl e salt or solvate thereof . The use as claimed in Cains 1
to 7 in 5 which the mammal is a hunan_39_

hydroxyphenoxy] -propoxylphenyl] -4-pentynoic acid or a
pharmaceutically acceptable salt or solvate thereof.

8. The method as claimed in Claims 1 to 7 in
5 which the mammal is a human.
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