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CROSS REFERENCE This is a continuati on-in-part of USSN 60/098, 341, filed

August 28, 1998. 5 | NTRODUCTI ON | d This invention relates to
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adm nistration of an effective a

ukotriene receptor ant agonl st.
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anal ogue of human native interleukin-2. Wile human native interleukin-2 is
present in a human in small anounts, under certain conditions, i.e., the
adm ni stration of | L 2 t METHODcOFR MITIGATINGOFHE excess | evels (i.e.,

hi gher than normal | ey 1.4 subject's system
IL-2 is approved for Aﬁﬁ]%gﬁtm(ﬁfé %‘bm&hﬁﬁ] 14 ghanci es 15

i ncludi ng nmel anoma and renal cell carcinoma and is useful in treating
certai n viral conditions. ThemEgimFM(}E | L-2 has been associ at ed
with "vascular |eak syndrome” (VLS), which results from ext ravasati on of

pl asma proteins and fluid into the extravascul ar space. is known that,
among ot hel hisd$ &reantinyationnin-parbho S SN/O& 098344 afi é&mnsiall&zléw&adema
systemi ¢ hypotension, reduced organ perfusion, and subsequent 20
dysfunction of one or nore orga %qﬁsﬂ CI ently severe, VLS may cause
significant disability or even ea?h adverse effects of IL-2 may
necessitate using a |l ower dose of IL-2, thereby dimnishing the potenti al
for therBedhmidatFigddhefit fromIL-2. An effective neans of mitigating IL-2
toxicity would be beneficial. Enpirical approaches to treating VLS have
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phar macol ogi cal effects, the role of DECin VLS is unclear. The antifolate
thotre&%ﬁ roppd a1 so been suggested as a means of mitigating VLS.

Unfortunately, nethotrexate itself is quite toxic. As the varlety of

potagptial i nt@c&%ﬁﬁaﬂﬂ%téﬂ'&%ﬁ@%bﬂﬁ 8?“1%32 19f \ébélogﬁ ;Amél wn

has been denonstrated, however |ncreas s plashml evel's 6

| eukot r i matiz'e 1ntcnh@11md2ngthaRmtnanmaav¢3mterﬂ¢ulqrsz a pmsémom himaén irewiallr i enes
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20 dysfunction of one or more organs. When sufficiently severe, VLS may cause significant

15

disability or even death. The adverse effects of IL-2 may necessitate using a lower dose
of IL-2, thereby diminishing the potential for therapeutic benefit from IL-2. An effective

means of mitigating IL-2 toxicity would be beneficial.

Empirical approaches to treating VLS have included the use of corticosteroids,
25 which, unfortunately, can reduce the antitumor effects of IL-2. The pluripotent filaricide

diethylcarbamazine (DEC) has also been studied experimentally, but because of its
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.Surg Res 1975;19:315-20. 7. Edwards, MJ., et al. Interleukin Acutely
Reduces Pl atel et and Neutrophil - Endot helial Adherence and Macronol ecul ar
Leakage, Cancer Research 52: 25 1992 3425-31. (ojects of theglrspenriggon 2.
-2 6 FEB 2005 ggs(gbj ect of this invention is to mtigate |LpérassHfdogd ed
adverse SYR4Y ynptons, particularly those associated with VLS. Anot her
object of this invention is to reduce diagnostic testing required to
nonitor patient responses to IL-2 and to determ ne the success of

therapeutic interventjions required to m.tigate {k2-related ady ents.
Still anodiverse pbparacolgiqahie i 5t 1036, OF 2‘53 lrnegk‘ e‘sd‘i“%‘fZ‘??g'stﬁge ?é@f".‘ﬁé
needed to I Fe Y€ Rirfedd Co CANSEMNEYVLS.- nifattaaatelypan by
anot her V\g‘gﬁm@%ﬁ g&g%@ﬂ?ﬁ%&?gﬁb is to ?eéuce th%@ggsts associ at ed y\?\/ith

treating mkthdtrexutieiitsadl mauie Bxievents, particularly those associated with
VLS, O her objects and advantages of the invention nmay be apparent to one

of skill in th t upon readinj t. . i egifi | . I:@8.
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treatment of a malignancy or a viral disease in a subj ﬁCt 8% adm ni stration
of a ther rpkottipuss) | ipclufingctaulretrigne uBt. oflt 18- 8lsp nkegyip (fhek IGHoHRNgS ¢ Y

| eukotriene.re tQr_an [ 10, 2N - i

| nduced alErSERIAIT QA g Pehedid, DiERkiRke, Hickify Bkotlnd SIS LS or
ant agoni sfeyistribfd 28&gOAIR (bA) tdneéingEONDI thefaby , may mitigater ¥3iSs endriegsen the

phar maceutical ly acceptable salt thereof, wherein R~ O0 ~ Il R~C /5 = Rs
R~ R5 ' Cadversg effepis off~2. ~ Ra s H 3. 2 6 FEB 2003 R represents al kyl
having 2 to 6 carbon atons, al kenyl having 2 to 6 carbon atons, al kynyl

havi ng, 2 t,0 ons, or (CHZ)~R wherein R represents cycl oal kyl of 3
to 5 g%r bgﬁleg?%%ﬂgﬁlé%e is 1 or 2; RZ represents hydrogen, nethyl or ethyl;
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.R3 represents alkyl having 1 to 5 carbon atons; Wrepresents a bridging
group such as (CHzZ) X where x is 2 to 7, al kenylene having 3 to 7 carbon
atons, al kynylene having 3 to 7 carbon atons or cyclopentyl; R4 represents
- hydrogen, al kyl having 2 to 5 carbon atons, al kynyl having28 E&B 3008ar bon
atons, al kenyl having 2 to 5 carbon atons, al kanoyl of 2 to 5 carbon atons,
or aral kanoyl of 7 to 9 carbon atons; RS represents hydrogen, al kyl having
1 to 6 carbon atons, or RS represents al kanoyl having 2 to 4 carbon atons,
or (CHZ)y - CAFREPhigréref shiy in¥emiarg iy tajaitreaty SLRyepserjatedordvarseysighavirng 1
to 6 car ; e . r together with RS represents a
car bon t%%g?i@ﬁ%%ﬁg%ﬁﬁﬁg% %}Eef)crlgégﬁﬁgle?l‘% - COZR wherein R represents
hydrogen or al kyl having 1 to 6 carbon atons, and wherein Z is absent or
represents st riicginr objedooAthihizstentia i3 takdduce dagnostizl tkeing reqerddayiniehip to 6
carbon atonms. O her Ieu%,; iza%ge recept or antagoni sts include those set
forth inPBHEN BIRUISES 40 7as? thdelsrminen tyr pcatseal Kagrapaitisyintesy antions e.

Still an%ﬂﬁfed@@Hﬂﬁ&at@ﬁl@{-‘?eﬁtédﬁ’@&ﬂe@ehé. an article of manufacture that

conpri ses phar maceut i cal conposition conprising a | eukotriene receptor
antagoni st as a unit dosage in conbination with printed |abeling

instructions fStitl abtheri eljecti ofythi$h énveatipods tto aeduce dagrrstialtestingategoed &
treatment, of a ma),i gnapncy or viral infection with IL-2, wherein the anount
of the c&ﬁﬂ8§f‘fﬁt%{?agﬁﬁ%¥§¥%¥%ﬂ eicéuiﬂgfbfyﬁifgrﬁthftf &han Y fpqtheriagens, i nduced
adver se pharnmacol ogical effects in the mammal being treated. 4 2 6 FEB

2U03 DESCRI PTISGN {dotidifodidiREsSréd @b iie Lostd Rkscfatdd €it rt{?&%ﬂtzq%@{m%éﬁt Ive
u

k
invivo results shown' the effects of a conpound use In~this invention
on t he redyrrsq agnisf Paskigelery ithase efsagrated with lSod by 1L 2 adninistration.
DETAI LED DESCRI PTI ON AND PRESENTLY PREFERRED E11TBCDI 11~I EI ~TS For pur poses

of this appli i QR:-1h i {nitLons a ALKyl nmeans. a. fully
sat ur at ed hydg)g]iéégﬁtl)éﬁts?gﬁ(f? %:%‘I%%agvf (rglgmehfenk %rﬁ}%ierfl )8}9 géﬁ??‘f(ﬁ% % %lsgﬁ]i ¥at ed,
For exanyeeart gokytbadifig thet foll6windcdpedidizhtion gnd clamishyl , ethyl, n-propyl) i
propyl, n-butyl, i-butyl, t-butyl, n-pentyl, anyl, n-hexyl, and the I|ike.
Al kenyl neans a radical derived froman al kene, i.e., hydrocarbon having a

singl e doubl e bond and hawWPEMARYODTFHRINVENIgEey | ndi cated. For exanpl e,
al kenyl of 2-6 carbon atons includes radicals derived from ethyl ene,

propyl ene, 1-butene, 2-butene, isobutylene, 3, 3- dinethyl propyl ene, and

the |ike, One aspect of this invention is a use of a leukotriene receptor antagonist
in the manufacture of a medicament for treatment of a malignancy or a viral i
disease in a subject by administration of a therapeutically effective amount of
IL-2 in conjunction with the leukotriene receptor antagonist in an amount

sufficient to reduce IL-2 induced adverse pharmacological effects.

The preferred leukotriene receptor antagonist is represented by the Formula (I), or

a stereoisomer or pharmaceutically acceptable salt thereof, wherein

D



.5 2 6 F EB 2C03 WD 00112086 PCTNS99/ 19062 ' Al kynyl neans a radi cal
"deri'ved froman al kyne, i.e., hydrocarbon having a single triple bond and
havi ng t he nunber of carbons indicated. For exanple al ky ¥I of 1-6 carbon
-atons includes acetylenyl, propynyl, 1-butynyl, 1 pentyng Fh8 ﬂ@iynyl and
the like. 5 Al kanoyl neans a radical represented by the formula RC(O) -
where R is al kyl of the nunmber of carbons indicated. Aral kanoyl neans a
radi cal represented by the formula ArC(O) - where Ar is an aryl group of
t he nunber of car bons indicated, e.g., phenyl (6 carbons). LA is the
abbrevi ati on f8r nepregents iatlyk ha‘elogp'i &0 Gacargoatosts, atkényl havmg 2 to 6 carbon

Phar maceutj cal ly-a tab al t.s are t hos ysi ol ogi ca

accept abl &5t %‘P{H 112(3%1 AR ams ’a‘?'fo(%ﬁig’%uﬂgere@ repra ¥ a)fkyl

pot assi u%f§ﬂﬂ5 ugmboala&ahgmrp@qtd}z and the like. A stereoisoner is one of a
set of isoners whose nol ecul es have the sane atons bonded to each other but

differ in the way these atons are arranged in space. Included in 1 S this
are enanti omarg rtFprésentsClayﬁmﬁsndgethwé@r@t ¥ minor i mges of each other but
that are not superinposabl e upon each other. Conpounds Useful in the

[ vention Wi | 2 Riselduasal hyihg 110 Sedtiepthon mmy be any corpound ¢ hat
a

ant agoni zes (i. bl ocks etikotri ene receptor, preferably the conpound
is one that blocks the 20 effects nediated by the | eukotriene B4 receptor.

A preferred cl &\ésepméseotsmﬂmidgdrg greup eqmmeéﬁﬂe)j wherdo isitod?, @lkenyisns Ravihgr t h
in the S$m12¥r he | venltiolg seS n f this appljcation or a
phar maceut FEAFFYPORAURT 4 £ RAIRG P o f caf ﬂnﬁ&n}ﬁﬂréy@ppen% represents

hydr ogen, al kyl having 1 to 6 carbon atons, al kenyl having 2 to 6 carbon

atons, al kynyl Rh@%preﬁén% ﬂyar&geﬁaéltzg)ﬂh%{%gﬁ o (Srcaﬁa(gﬂzz)t 1R, M) Eyng/n Havfng @PLHENt S
25 cycl Oalaﬁ%q to 5 car on atonms and n is % resents
hydr ogen, cafearhgtonss atkenyl haviig 2 to 5 carbon atoms, alkanoyl of 210 5 carbon atoms, or

aralkanoyl of 7 to 9 carbon atoms;

R’ represents hydrogen, alkyl having 1 to 6 carbon atoms, or R’ represents
alkanoyl having 2 to 4 carbon atoms, or (CHy), - CO,R® wherein y is 0 to 4 and R® is

hydrogen or alkyl having 1 to 6 carbon atoms;

R® represents hydrogen or together with R® represents a carbon to carbon bond;

and

A representé - Z - CO,R” wherein R’ represents hydrogen or alkyl having 1 to 6
carbon atoms, and wherein Z is absent or represents straight or branched chain alkylene

or alkenylene having up to 6 carbon atoms.

Other leukotriene receptor antagonists include those set forth in U:S.

Patent 4,788,214 and are incorporated herein by reference.

Still another aspect of this invention is an article of manufacture that comprises a
pharmaceutical composition comprising a leukotriene receptor antagonist as a unit dosage
in combination with printed labeling instructions for administering the composition to a
mammal undergoing treatment of a malignancy or viral infection with IL-2, wherein the
amount of the composition administered is sufficient to mitigate 1L-2 induced adverse

pharmacological effects in the mammal being treated.



. 2 ~ FEB 2003 WO 00/ 12086 PCT/ US99/19062 R3 represents al kyl having 1 to 5
carbon atons; Wrepresents (CHZ)x where x is 2 to 7, al kenyl ene having 3 to
7 carbon atons, al kynylene having 3 to 7 carbon atons or _.cycl opentyl ene; Ra
- represents hydr ogen, alkyl having 2 to 5 carbon atons, Izl@i// B A&y ng 2 to
5 5 carbon atons, al kenyl having 2 to 5 carbon atons, al kanoyl of 2to 5
carbon atons or aral kanoyl; RS represents hydrogen, alkyl having 1 to 6
carbon atons, or RS represents al kanoyl having 2 to 4 carbon atons, or
(CHZ)Y - COzRg wherein Yis O to 4 and Rs is hydrogen or alkyl having 1 to
6 carbon atons; 10 R6 repr r wth RS represents a
carbon to carbon bond; andﬁi:%%#gﬁ?Tgﬂﬁ%gﬁgmer ein R represents
hydrogen or al kyl having 1 to 6 carbon atons, and wherein Z is absent or
represents stralght or. branched chain al ky Iene or al kenyl ene having up to 6
carbon at Bigare 15~ Ahiy ége?er@r&swg%aﬁavge f'eplrvesréml@dshw%ﬁhmP%fem Yfwher ei n
R~ repres nmet hyl
or et byl - oo el B e AR O o SRy BRI IR LOTE Y 1.0
(CHZ2) X wh2Béminidtmtidnt o 5, al kenylene having 3 to 5 carbon atons, alkynyl ene
having 3 to 5 carbon atons, or cyclopentylene; R ~ represents aI kyl havi ng
2 to 4 carbon atons, .acetyl or benzoyl; RS represents hydrogen, or 20 al kyl
having 1 (DEPALGEDIDESCRIBTIONAND PRESENTISY PREFERREB EMBOGDEMEIRTS
represents hydrogen or alkyl having 1 to 4 carbon atons, and wherein Z is
absent or represents al kyl ene havi ng to.2 carhon atons; or a

st er eoi soner of OrpiP‘rﬁP?F&ééﬁfthil%%HH ?a%éﬁ?‘&@l“@“%g?fim’c‘%ra%b of this subgroup.
Particul arl y. useful are compounds represented by Forrmula (I) wherein R~ is
n-propyl; R~ ' ,ptgn 14 S,
R4 is n-propyl gm&%%@g?%&ﬂ?g%&ﬂ?%%&r?é%%bé oal hW]r?? grxﬁn%rg?%ooﬁf %?%%{B and
A r epr esembms-indicateCOFRY e)MmpleJ akR ofr epr ésecritld;cshygr anpdimylpethal, Iny;broby}\(nng 1
to 4 carbon a OrEB gn d§ fr ent or tls acltlég:l'ﬁne having up to 2
carbon atBFPBY: Broudyl 1-Qyty éBP rﬁePe’m‘l %‘“g Letit G acceptabl e salt

t hereof. Parti cul arIy preferred is a 7. 2 6 FEB 2003 WD 00/ 12086

PCTNS99/ 19062 hauliof mkeiie faampaa{veawmhmneaw R@dr@@ﬁs&eﬂaMo Eefdgd a (1)
wherein R is n-propyl, R and R3 each is nethyl is n-propyl at the 8 -

p05| t i on. dwtile b¢ghHm) havkeg te Hmbntcbf/&ar@ne @@)a@d. B@@xmwﬂmm&epyl of @;6 or

: I 0 I
Cher cof . SEdh I MSBURIEAICar o FY s Sy ee PSR SPE GEReRG shufe s
Pat ent 4, &88utlefte, 3TREdERIPAPATIhepn@sRliied by Fornula (1) in which

position 2 of t he benzopyran ring is a chiral center exist in racemc form
as a mxture of individual enantioners (i.e., racemate), or as the pure

i ndi vidual enantionmers. Formula (1) is intended to cover the racemc

m xture containing equal quantities of dextrorotatory (+) and |evorotatory
(-) 10 enantionmers as well as the individual dextroratory enantioner, the
_levorotatory enanti onmer and ot her non-equal m xtures of enantioners. The
formula is to be interpreted as covering any stereoi sonmer of the conpound.
Representati ve conmpounds include the following (or the correspondi ng
pharmaceutically acceptable salts thereof or the stereoisoners): 15

7-[ 3-(4-acetyl - 3- met hoxy- 2- propyl phenoxy) pr opoxy] - 3, 4- di hydr o- 8- propyl - 2H 1
benzopyran- 2- car boxylic acid; ,




. 7-[[S-(4-acetyl - 3- net hoxy- 2- pr opyl phenoxy) pent yl ] oxy] - 3, 4- di hydr o- 8- pr opyl 2
H 1- benzopyr an-2-carboxylic acid, ethyl ester;
7-[3-(4-acety|-3-nethoxy-2-propy|phenoxy)propoxy]-3,4-dihyd@%Jgﬁme%yl-2F+l
- 20 benzopyran-.2-propanoi ¢ aci d;

7-[3-(4-a '&I%§?nethoxy-2-propylphenoxy)propoxy]-3,4-dihdeaﬁf?%%?ﬁ§l-8pro
pyl - 2H 1- benzopyr an- 2- propanoi ¢ aci d;
7-[3-(4-acetyl - 3- met hoxy- 2- propyl phenoxy) pr opoxy] - 3, 4 dihydro 2-met hyl - 8pro
pyl -2H 1- benzop ran 2- propan0|c aci d, nmethyl ester;

7-[ 3- (4- acet yI que? ﬁfgmhgq ﬁlgy%, H\gna%dyocarbon having a single

pr opoxy] - . r b I i

001 12086 é‘pggP%ﬁé‘g‘g?%%%b%égﬁﬁ’gggémw #ficoafd PREY ekt iyt of 116

7- [ [ S- (4- earboly latodasmimchudey aletplenyly pripynpk i peymyll [l oparityi/l 41 diekyh @n8-theopy |
2H 1- benzgg%/r an- 2- car boxyl i ¢ acid;

7-[5-(4-a - 3- hydr oxy- 2- pr opyl phenoxy)-pentyl oxy) - 6- acet yl -

4- di hydr o- 2H1 benzopyran- 2-carboxylic acid; and 5

7-[~ (s-acetyl Aacahmr@ém?a@a@wﬂepmémwby BRMorhAlY R CPOROPERY R 8 alkyl of
4-di hydr o2H 1- benzopyr an- 2- carboxylic acid. Preparation of Conpounds Usef ul
in this |thegnmbgnofigpskansdedipsiechds are prepared by processes set forth in
U.S. Patent 4,889,871 issued Decenber 26, 1989 to Djuric, et al. and U. S

Patent 4. 788, 21 SONFheR: DOUEIP R Anicd Ak Fo LA PiOFL wiheas jbghom

are incorporat er eheeh iT entiret npounds

useful i naxtymEﬁ)upavmtmmbeabecaabman@ldatb& er@nbmls[s'l (dﬂ@etrbmsult l n the racemic
conmpound or by st ereospeC| fic nmethods that resu in the individual

st er eot somers. Pat . 66S, 203 i ssued May 12, 1987 di scl oses

net hods for rraki‘\ri@tfbecﬁli’érqw%‘oaffortlﬁ‘ékc?tﬂ?’&ﬁ?éiﬂt%'rtz’é’éaﬂ%‘éﬁ in maki ng conpounds
of the present invention. The patent is incorporated herein by reference.
Prefefged conpppifsciirhil-abdip faﬁle%alté‘ﬂﬁ%bé&ﬁhat%@?ﬁy gﬁaﬁ?%})éhtagfc frhyl,
are generally prepared by al kylating the prior ar hydr o IS H)
conpounds pharmiacsuticalqvpeesasiandonclide, ag. aarfurpniyyn, momsemm sodihm, ekkh}mneqmsh

Thus, the r(g%ikon of the 20 phenol hydroxy (RZis H with nmethyl iodide in
pot assi unf Ste provides the ether. Dinethyl sulfate in acetone and
base is also useful in preparing ethers. Alternatively, intermnmedi ates can

be al kyl at ed pAidiredigorher i¥iong of Aeset 6F (sGiMérsXwhdsenbigeles ol teysaime Hémkhe
ester corrgounds in the presence of |ithium hydroxide and nethanol gives the

aci d conpbeitsd to ewhiaibercuirgtan irs therwabthess aolns prep@angrdde spaceUingludedient

f)‘ 788y 21404t eﬁfﬁﬂitoﬁ{e?s 31 ,%é%g%ﬂﬁ}drs 'tfra é%?é Px?x‘??ﬂh&gle?{agé’&ﬁ' otrﬁe%u?th‘ﬁf arte'h%t
enzopyran ring are nornal romthe esis as ra

m Xt ures. s@esmipuhabdmupﬁnd:ahbotrﬁnerrat es into the correspond| ng 9. 2 s FEa

20a3 WO 00l 12086 PCT/ US99/ 1906 optically active isomers (enantionmers) can

h k
be carried out lep%un sIEJSsetSul]( theqnlvgnttione art using known procedures.

While the LA useful in this invention may be any compound that antagonizes

(i.e., blocks) a leukotriene receptor, preferably the compound is one that blocks the

20  effects mediated by the leukotriene B4 receptor. A preferred class of compounds is
represented by Formula (I) as set forth in the “Summary of the Invention™ section of this

application or a pharmaceutically acceptable salt thereof. In Formula (I),

R' represents hydrogen, alkyl having 1 to 6 carbon atoms, alkenyl having 2 to 6
carbon atoms, alkynyl having 2 to 6 carbon atoms, or (CH;),R wherein R represents

25  cycloalkyl of 3 to 5 carbon atoms and nis 1 or 2;

R? represents hydrogen, methyl or ethyl;

6.



. Compounds of Formula (1) when R is hydrogen are carboxylic acids. A
racem c m xture of a carboxylic acid may be resolved by first treating the
racemate with an 5 optically active anine base to forma mi %#uf&B 2pi3

- di ast er eonBhbs2086! ts. Exanples of optically active am ne bmsgesdonabs2nmay be
used for this purpose are (R)-(+)-xmethyl benzyl am ne, (S)-(-)-

oc- et hyl benzyl am ne, (1R, 2S)-(-)-ephedtl|ne, quinine, and quinidine. The
thusly forned di astereoneric salts have different properties, such as
solubility, ands ' r re be separated by selective
recrystallizat O%&%&bﬁkﬁ%@%gﬁﬁggﬁg%%{&gﬁng The optically active
carboxylic acids may then be obtained by re-acidification of the separated
di ast er eomer i c Véatpresentl (GHawherelxwis 21to Zcakénylaniextaying dfto  eabdatpMise aci d
may be treated with an 9&2 C%HX active alc t]ol .to forma m xture of

di ast er eoRBYPYeRShAYIRS 3 e E?f“scf’ﬁtc?'ﬁlﬁf’?’ﬁy%f&i ve al cohols that may be
used for this purpose are (1R 2S,SR)-(-)-nmenthol, (1S,2R SS) 15 (+}-
menthol, (R) - ( R} +&prR&dr By drogindalk hdving 2196 tcarbeh -atdhg dlkwist Yatins et 5

m xture of diastereoneric esters may then be separated by chromatography.
The op$i cahbyn atoniy @lkesnybbxiing & tadi ersboragtomsesikanoybif 2i i9edl crpernateras or
separ at ed g’}u?stelr,eorreri c esters by conventional techniques, such as

t reat ment 2Bt<PRE > esters with sodi um hydr oxi de or |ithium hydroxide followed
by reacidification. 20 Conpounds of Fornmula (I) when R is alkyl are
esters. A racemitepgiseiithehydedgen,salkply hbveing dsal Yechrbon atdrhe enRntrepresers by
first resolving a racemc mxture of the correspondi ng carhoxy)ic, agi.d

usi ng one abEney daxinegnd de 4d@§@ﬂi%@83’éﬁc§&§2)ﬂh€8@€f Wg‘ﬁﬁeﬁl@ydﬁgiwg ayd gr Bay be
obt ai ned e j .pondi ng optically active carboxylic
acid by p?ﬁ%@%&é@%ﬂaﬁ@%%%%gbs%&s@% to prepare a racem c ester. 25
Alternatively, a racemc mxture of a carboxylic acid of Forrmula (1) or a
racemio ni xt ur ®°akpmsenss hpdrogdn dtotogether with R’ mepresents e parbandd carmon bdng;

i ndi vi dual enantioners by high performance |iquid chromatography using a
suitable @fral stationary phase and a suitable eluent. 10. WO 00/ 12086
Adm ni stration of Conpounds Useful in this Invention 2 6 FEB 203

PCT/ US99/ 19062 sPrepasseist- Df GOIRS whikal RY @¢présentd hiyidge opfalkyl hibgagiing an

adverse pharnmacol ogi cal effect of IL-2 in a subject at ri}sﬁé f, Q n fact
slieg Pingalkyis

exhi bi t i ngarbeu@tpres, faad twhersia Znis 2hernt Ob FRF§SSIS SERBNPISPIER Pect

recei ving | Lg ]g%];m% Wkabkkene receptor 5 antagonist that is
suffici entor?%gwﬁg?ega e H‘gtoa(ﬁ?/alé?se Ee)gti-llfg'ect s of the IL-?. Cenerally the
excess IL-2 is aresult of IL-2 (e.g., PROLEUKIN) adm nistration to treat a

mal i gnancy, acquptreferrédruboapf is cbprsntelyydFommig @) BHleran Rtiepreserds abiyl To
mtigate the adverse effects 4 nduced | L-2 adm.nistrati@n, a compqund is
del i ver ed having ZI"é\‘/’éFboéllﬁt??“é;i %nfcpfﬁe‘?tég’&e@g‘?rhdggggf cpreect['ng, _R?'H?Pre ?Pgiu ﬁﬁ(y\)\n | |
vary Soﬁegfagﬁqﬁé%fj Q%béh‘gioﬁﬁt W Rpsdibis ¢EHDY wheRNE A to/ 5 Waikénydhel Havidpe3 r ange

of about to about 0.0 ny per Kilogram of body wei ght per day. A The
pref err ed to éngerbbs dtoms) @lkynylenes having/k d¢ dagarhpi |atompeonsyelopengylene;eB r ange

is from1.0 to 5. / kqg/ ., Thus, for a 50 er spn, ahout o 500

ng/ day mdFHeﬁBtsé’glfﬁ'%aé’ &@&% 4og né’t%?’ I?&etgleorrz’gﬁ%é'iyﬁugtfe’?r.eéélﬁsoh%gg%b/ogay__

15 1 nogenegfgh ,hairihg PRVELEBoR BRNEREeRd A0tepiserS [ €Ct COLRT, lwiteréin RY ephisests Wi | |
r

occur during the eatment of the subject for an |IL-2-responsive disease
state. Thuwdroghe oretilidohaviigohdo i eatbast aemsagsewherest Zt iscabisen) it iepFESents

useful in treati,ng.a subjgct.having.a | eukotriene r tar. i i em
Thi s generbighe YTk e e sodfh: B s S RYGUED B bR Bilely et
particul arh eEBNSof THINSubERLS. | PURIRUIGIY uéefll hiendompeunds tdpeakhted bunmans
20 of all ages as well as, in treating anjmals, i.e., 1N veterinary, uses.
The i nventhosmuled]) whergiel is SrorepydaR| #nd R cael isgnsthily P 1 Hode tMhETE X fiodf

pi gs, ~goats,.. the likeno r | I t . S
Cats, Paputis KninAProd/ioR Lokt Ak QUBEAT 1 Sblif BofS BB |
for treatirggresonmng. - IO, ivehegadimiRi represeats hylregenusraaikpishpdmg 1ab 4 barbon
treat ment of

atoms and Z is absent or represents alkylene having up to 2 carbon atoms; or a
stereoisomer or a pharmaceutically acceptable salt thereof. Particularly preferred is a

7.



.a malignant tunor, i.e., cancer, or a viral disease such as Al D? Tﬂ@
adverse 25 pharnmacol ogi cal effect often seen in such treat meRtd |§Bi r eased
vascul ar weob®alsd ity, e.g., VLS. The signs and synptons of pé-fipssihvgssse

- pharmacol.ogi cal effect are, for exanple, cardiovascul ar (hypotension
requiring pressors; arrhythm as, pericardial effusion); pul nonary
(congestion, dyspnea, pulnonary edema); hepatic (increased bilirubin,

j aundi ce, it es). . j ] I G j.a, ol eniajs 11.
276" Fep. 200 STB RIS aReRRl G FPGGkTey LITMERR AP RRE M x RIERRENAL
di arrhea, agdR’reachiesiethysIR*lk egttopy)at thedalpositlangW iss(GH: R is BEahe s ad
excretory cti .. dermatol ogi c_(pruritus, erythema, rash); )

muscul os ké&ﬁ@hr C?‘ﬁbﬁh P”g‘le{fi%‘,s OhﬁaI & 5&)’?‘“@1&1% PR S%’?rew&@erﬁaiamhana%qegu@a,lly
weakness, g le ¢4 @efebPn, Wei ght gain, headache). S Thus, another aspect
of this invention is a nethod of treating a malignancy or viral disease in
a manmmal , which nethod conprises admnistering a therapeutically effective

armount Sof | L- 2 Qthercepmpnonads usefidiin His invention are sdiefocthiib 86S. Ratenk 4,78B214n
amount sufficient to mtigate IL-2-induced adverse physiol ogical effects.

The net hod ma f 1 NSt er| .the.l.L-2. and t Ain
conbi nati on ag @%Sﬁl °§%ds§§g%‘%%ern %ﬂ%ey E%‘Eagg éﬁ&%‘ﬂ}epq_s}&loﬂg’yo@ge ga‘i’éc’ﬁﬂ"t“er ed
i ndi vi dualring,is wichiral CentdrAxizeimeacasi forit &' £ehiRREObLindlidiaNenSftiod{dr€i.d he

adm ni stration of the IL-2. The LA may be adninistered orally before,
during or Tafemse): peas theopure indiwiduplsenaptigmens; efermuladh e intended to rdoger the

i nvention : : j V. At of {reating a
mal i gnancﬁgg}glrl pg{%lﬁ@?@ r?agﬁtgig{/hgr g‘g{fﬁ)ﬂ%%ﬂfﬁf-g @?’@’%ﬂ"ﬁ (if*%ncgﬁj%‘fog%tﬁtoﬁ%t(ﬂod 15
conpr il@es eaationiess easi veelia a hereaprdividual |dexabiely aamivhient t9f Itlordtatigcause

this treatnent induces ,adverse pprs{lmacol ggi cal effects in the mammal, the
i npr ovenefpRRenes; ad oheh (HoprequghRixErEes AnfRrandiosieng Thie formuyla iantaaksunt

suf fi ci enfyitQrddd 5%‘,%ﬁh%éri?ysét§q§\§§?’?st utglé‘e%?{me\t}\g{lﬁ?wl ogi cal effects. Human

reconbi nant ~nterl eukin- characterized and 20
effective antineoplastic drug with well docunented, often severe, and
soneti nes |if e Reprasentatvencompoundal inslude ¢hé edoléowitpe (@f thée comedpondingous

i's VLS, vvh'bch c%ﬂ. aff ect tBF enth{e ody, but is of $_en nmost serious when
af f ect i ng PEHEACEHEEY AREBREISTG 1 Hierapd oF B SKAGRISPIMER't * provi ded by Chiron
Therapeutics, IL-2 (PROLELTKIN) is a highly purified protein wth a

mol ecu ar wei 9ht[3C(f4-&B@I—@Xﬁaﬁé)@l-ﬂ—p?&)ylﬁheﬁgﬂygpﬁ%ﬁfﬁg]ﬁ,g%%&%%&ﬁh-?}?ﬁe i's

des-al anyl -1, serine-125 hunan i nterl eukin- hoKi ne;
produced B§NZOBYBHA-FAIReXYBRIACK:chnol ogy using a genetical |y engineered E.
coli strain containing an anal ogue of the human interl eukin-2 gene. Genetic

engi neering teehn aUeS W B elingd.2t [ k-2 & .and, the
resul ting expr egg ﬁ cl }Y)}?e gnco es&é’gﬁghg’?‘}%ﬁ%’WJ %kecrapgﬁrgfgnwfpyll’hi S

r econbi na@H-lkBenzopgrafi- FEEb AQNS aid, OMYIL&HRE PCT/ US99/ 19062 form differs from
the native interleukin:2 in the follow ways: a) IL-2 is not glycosyl ated

because it is ixedf[ mE. coli; b) .the | ecul e_has no N-term nal
al anine: the c 'ﬁéﬁ -acetyl-3-methoxy-2-prop phenoxyrggropoxy]-3,4-d1hydr0-8-propyl-2H-1-

20  benzopyran-2-propanoic acid;

7-[3-(4-acetyl-3-methoxy-2-propylphenoxy)propoxy]-3,4-dihydro-2-methyl-8-
propyl-2H-1-benzopyran-2-propanoic acid;

7-[3-(4-acetyl-3-methoxy-2-propylphenoxy)propoxy]-3,4-dihydro-2-methyl-8-
propyl-2H-1-benzopyran-2-propanoic acid, methyl ester;

25 7-[3-(4-acetyl-2-(cyclopropylmethyl)-3-methoxyphenoxy) propoxy]-3,4dihydro-
8-propyl-2H-1-benzopyran-2-carboxylic acid,



.for this amno acid was del eted during the genetic engineering procedure;

c) the nolecule has serine substituted for cysteine at amno acid position
125; this was acconplished by 5 site specific manipulation durin he

- genetic engineering procedure; and d) the aggregation statl%_%g"féE FUKIN is
| i kely tb’"g&"/’&f’%ﬁf erent fromthat of native interleukin-2. e on,
Chiron Therapeutics indicates that certain ir: vitro studies were perforned
to determine the properties of PROLEUKI NOO and that these include: a) 10

enhancenent of | hocyt e m togenesis_and stinulation of. |ong-term growth
of human i nter’t -ﬁcezyhéﬁmmt%ewymheﬁw)pwylf%wiﬁcfbﬁlbb@m%-vm hocyt e
cyt ot oxi Gif Y; Lhduet. ] i{.l er cell (lynphokine-activated [LAK] and
nat ur al ?ﬁ%"bgg%oPWy; Egtﬁgxsg{c 2%é;f%:iucti on of interferon-gamma production. In
in vivo studies, IL-2 produces nultiple immunol ogical effects in murine
nodel s in a dgsié-(deperyddrtydnaxyrzproppipieackyjepentidoxydd-dstyd St #datyidon2Bf

cel lul ar _i hmuni tznyén t rhr?pr found |ynphocytosis, eosinophilia, and

t hr omboc i RFFEPRYEAN-H)CaE é‘yﬁ?'ﬁ’)‘aﬁ’c"ﬂdon of other cytokines such as tunor
necrosis factor, interleukin-1, and ganma interferon; c) inhibition of

t umor sgrowt h. 7|-['3—@%Eiyil-gfhyd?&(y@-b%i?%tﬁzﬁbmsdemylém@’-lbdwlsj'lliﬁr,a-dlﬂﬁdrBOW been
shown to stinulate the production of potentially toxic and inflanmmatory

| eukot ri @hket-bemropprane2-carboxdicgsidinount of know edge concerning 20 the
effects of I1L-2, the exact nechanism by which IL-2 nediates its antitunor
(and toxi ect s ' S compound useful in this

i nventi oﬁgﬁé&ﬁ’lﬁﬁ?s og?m%asjﬁﬁgggﬁﬁﬁg%@l@ubj ect in need of these
conpounds by a nedically acceptable route of administration such as orally,
parenteral |y (These ¢ompdurdmase prepated) by ptacasses seisioyth is UbSutParcebdSBY,87R5

i nterperitoneally), trans | l'y,.rectally, by inhalatio the |ike.

Uni t dosé%suﬁ‘? Hff{cﬂbﬁreg ogggggﬂrsb-‘é’r”é cﬂn?gnﬁ?‘gpg&' t%t(?ﬂt ‘g?%ﬁ"'ndss.ued
adva%ag%deglb&eﬁ,%@s% CBhGH af ThidGatentd\Ge HRoipctASEnURIH ) 2RRéREMIn a
predeterm ned quantity of active conpound cal cul ated to produce the desired
ef f ect s) their ehtiretyet ThegoofporndsPusedizldm Hils invantiam areTprepangd thypmethddss ¢hat or m
may be particularly useful when ltiples .of 13, 6_FEB D3 MO, 001 12086
PCr Usob iah 161 iafrcmetng or BV sdrPoskari iy giediods (SRR ROE AN ove

t he desi rgpdeg@tfsers.Ei t her of these dosing fornms may have specifications that
are dictated by or directly dependent upon the unique characteristic of the
particul ar conpound,_the &arti cul ar_therapeuti.c effect to be gghi eved

(e.g., the attl&huBati NJa. $663.20D1spupd Mayyl2, 84 discdpsey mpthgds formalgpg some
limtati ] jBq t | eyl a d for
tr oaitentrre B EAENs J<pe bl QmphEREEE B8, (rBEnP BRI RH ETRERIBRIST,
cont ai n dncorparttat hereirf by reftrendeo mtigate the adverse effects induced by
excess IL-2 in a subj ect and may contain fromabout 5.0 to 1000 ny of

dwith th f d being. 50 to 350 .Th ltigle d
Form coul d 10 TEURTER FOTPOIG. BoR) 13, BBOTIG AR, HEHeRp S TERPLAT PO Ge TBo! ng
100 to 5 n&an)( ;F@a%nwum;;a%gIthe&)%foeraﬁbllbnensﬁhﬁﬁmm% /' Bl cohpbundsid a

suitable Tornmul ation as an"ingestible tablet, & buccal tablet, capsule,
capl et , efbmicpmpgmsbeqfsfqrmulx(g} bp,convenitsmel teprifiayes. | Bhusn e, reagitont ¢fethei ke.

General ly, t st skraightforward.formul ation is tablet .or ca | e
(i a0 aieng) PRy GEat IR EEh e PaEtL Bty FaPobBe rity Gl fE RRE:
Sui t abl e Pinehign Fulfakiifngetdhe afd RS dalkd uaamorndmﬁmng ttheR. SAkagandly,
formul ati ng techni ques avail able that match the characteristics of the

conpound intsrmerdiatescedmbe alkylatpdapriarip doframertbe riH(@H P -abridgspridysirplysis of
iti,on. . i 1l ' 0 f
compound 7 8t idihstngs n SRERACEI IR R dgBigdha TrhhoRBRAL pERE, T ©

about 10QRa{psgnds?0 The form may deliver the LA rapidly or may be a

sust ai ned-rel ease preparation. The LA may be enclosed in a hard or soft
capsul e, may he conpressed into tablets, or be | ted wi.th
beverdges, foodeFPIHOHE W%%’W‘bﬁ? H%‘i &oé? 9f§%PB@PE‘g§§%gg‘{ g‘lat FHERIR AR
conpositi ?m% r.at \ : i - RV;

conveni ena‘tg y rg}lctg%?%&e*{ @Eg‘nﬁ?bgﬁgn%‘f%‘g?i’%‘%ﬂﬁﬁgﬁ %B%IQ%@F i%ga lﬁ@offorrr{l e.g.,
t abl et . The sgithesmpsmntacemid Aixtnres.udhespheroapdithe caremytes aptouthe conpapsndingns i s
such that a suitable dosage will be obtained. Preferred conpositions
according to the current invention are prgpared so that an oral dosage unit
form contai ns between about 2.5 to about 50 LA by weight (%W in dosage
units wei ghing between 50 and 1000 ng. 14. 2 6 F EB 2003 WO 00l 12086
PCT/ US99/ 19062 The suitable fornul ation of an oral dosage unit may al so
contain: a binder, such as gumtragacanth, acacia, corn starch, gelatin;
sweet eni ng agents such as | actose or




.sucrose; disintegrating agents such as corn starch, alginic acid and the

| i ke; a lubricant such as magnesi um stearate; or flavoring fgg&eﬁz .
peppermnt, oil of wintergreen or the 5 |ike. Various other |[§P may be
- present %Eo‘?@ ¢1g or to otherw se nodify the physical forpgaissbhseser al
dosage unit. e oral dosage unit may be coated wth shellac, a sugar or
both. Syrup or elixir may contain the LA, sucrose as a sweetening agent,
met hyl and propyl parabens as a preservative, a dye and flavoring. Any

on o cOPHEAIS, S4BT g PRCoRE g ) it SRR BR RSB R e

ni net eent t]siﬁgik}lb\% pggceaﬁggri ngton: The Science and Practice of Pharnmacy,"
Mack Printing Conpany, Easton, PA. See particularly chapters 91-93 for a
full er discussion. A conpound nmay be adm nistered parenterally,, e.g.,.

. fyFacemic

i nt ravenous! y, Gompoaagseifarmule (I) mheaRe dbldrogensasp Serbardif Act

i nterperitonieal ly. rrler J 1o iRl ! an be
a sol vent TBFUF 8?&%%2?" el%rﬁ{ad I %&8%?&%&&8&? %Srtotgiagégltg% %%fﬂ%%?“%?gr or
non- pod ar op@taAllgNi@ivesitinalbase Mo xfornes niikmrecof diasteranniesic sudtsusBxarhplegiof
“carrier" or "excipient" neans a pharmaceutically acceptable cakrgbi er or

exci pi ent ophiealiyn@ride#ming bases dhat seaw dat ysedgfarn &g i REPSSedts (8-(histia,
coating(s), .antimcrabi ents. . 4 1| € " i

baor pt 1 oeoRP R A E3° St h IR AR Rt o8P BRREES: auinin ndes
and the agﬁﬂﬁc‘ﬁné.orm&m{u@mﬁjﬁﬂe@adibste@sﬁabﬁ@ sStDBAVRNGIERrdns prEddrtideNGweh iad t he
art. Except 1n so far as any conventional nedia or agent is inconpatible

with the aclubility,iangrtheidiestereomses may thasefarsdstseparasapySelerbyfsrersystallization

be i nbbr pdst 8GR S PeR s SRiARG:FERh Bt Skt b e e it By 0

be prepar gdakinifriatibabf @edbparged dissteedonBicwlter, 25 et hanol, glycerol,
| i qui d pol yet hyl ene gl ycol (s), various oils, and/or m xtures thereof, and
ot hers known to those skilled in the ar forns, suitable

rs ( %_. Cm‘ljg)e xgrar ceutical _
for injectabl e Aléanatieluderasemiq PHXWE 0f RoEooxghe fetds gy sbe BRAIPS VBl anand
sterile pq . ipal : ofdi. 4 ;
ranut act UPEI G acfiof alcbhehto sl RSO Bl Gptly erd SERMHIERST Pucaly
15. 2 6 abtii Abotiads Kt NBY bhe 08l fBETHIUBAPHEIDE 1 Ro2S pRY{-¢ananthad gd Si¥R,5S)-

tam nat i . therefqre, b le to inhjibit t h_of
i or obF garit Ereaiieh (R paradh gnd ASGn o habgl I e RBAL ke of
i ntraperi tQReAloHARC GaR P BRI BY SdFRC by\chRu@ddriftlyy . THe dhasiIlyoadiveer m

infusion or nmultiple short termdaily infusions may be utilized, typically
| asting f rcarhokykio a8iddaysy tien deneobtaindd\fram the sepajaid chayereqmerc $eigsy &Y days

im; Z o?lpi(r) aggﬂgéngilogged%ﬁ%g%#u?% 8§ prjeat?n%%? &l tfe gs?tj:rg uif?\%%dﬁlgnehydrg)aﬁé 89 liB‘Xum

hydroxide followed by reacidification.

20 Compounds of Formula (I) when R’ is alky! are esters. A racemate of the esters
may be resolved into the enantiomers by first resolving a racemic mixture of the
corresponding carboxylic acid using one of the methods described above. The optically
active ester may be obtained by esterification of the corresponding optically active

carboxylic acid by procedures similar to those used to prepare a racemic ester.

25 Alternatively, a racemic mixture of a carboxylic acid of Formula (I) or a racemic
mixture of an ester of Formula (I), may be separated into the individual enantiomers by
high performance liquid chromatography using a suitable chiral stationary phase and a

suitable eluent.

10.



_required anmobunt into one or nore appropriate solvents to which other
ingredients, |listed above or known to those skilled in the2a FEgraess be
added as K@slbi/f2666 Sterile injectable solutions are prepar ggrR¥oo19062
-incorporating the conmpound in the required amount in the 10 appropriate
solvent with various other ingredients as required. Sterilizing procedures,
such as filtration, then follow Typically, dispersions are made by

i ncor por at | .th 0 d int i hicle which also contains the
di spersio ﬁ&ﬂ?‘&ﬁ?ﬁﬂ@?ﬁ%”}%"dﬁﬁﬁ?&g@ﬁ{’e@?ﬁ %g’?%ﬁll’%nts as indicated above. In
the case of a sterile powder, the preferred nmethods include vacuum drying
or freeze dryi ngntaspeshbfthiditiventils & etktidd oMpitigaiigdis advegseastdadacdlfgiodil
cases the final form as noted, nust be sterile and nust also be able to

pass readi¢ffect 9f dhghitaA suBjest e 5k @bwercis gt pxhikitiggheichotffestedihe. meihed

proper vi S&Q@r}s)és TR iR Sy Qﬁ)j&?ﬂecgﬂfiirg ﬂif-ﬁ‘%ﬂ aﬂ%ufai‘gf 958&‘8&&@9{3& 1
sol vents or €xclplents. eover,; the us€ of nolecular or particulate
coati ngs samipoast lthetiis sufficidnineo pridgee tixebhdericosffants ghthei Ii-2 Mersraly the

di spersions, or e.use of materials w t pr.operties may be
utilized. PreFehtior dr TP Bt th éfs-gﬁ’mﬁﬁﬁ?@&a&ﬁvgﬁmm "faifete 2
achi eved {{Reeiac} R AHd inimmoRERQHRy AndiBE (AMSUiRR Rladgent s such as
chl orobut anol; ascorbic acid, parabehs; thernmerosal, or the'like. It may

al so be preferable to include agents that alter the tonicity such as sugars
or salts. 25 Anbe imitigate fhe dvsrse ¢fifests mdecedi ynlli-2 administratodre aofompeunidaist ur e

t hat conprj ses harmacewt i.cal ¢ ositio 0 i,sin l.eukotri ene
recept or a‘% 'Xﬁrgﬁiagqu‘ff_ sg@ic&%%%g%ﬁnger @’Ioﬁs C_Q%C_%%\ngﬁ?ttmb‘g@g&éﬁ ivﬁrycf)%‘?”ﬁlé?ti on
wi th pioi ntRelsabett BGubjest buw%dn@ﬂaﬂyfw_im bedAthY &hes bNEbdul®. ICABREHbbLON0.HO a
manmal undergoing treatnent of a mali nancj\i or 16. WO 00/ 12086 2 6 FEB
2003 PC 1'mgSwy/Mipgem \afrkedydvsighs eeiden | Theoprefgiedetange He fomuht tofS.Ohe
conpositi DI SEar i |G tQ T -] er.se

phar macol 8’3?’2‘2{8“& e%ttgginl}l&% ﬁiejeff%ee%%gﬁ[&eb%?rnof ? ';bgtgtsle‘(éi-.rﬂé&gé’ ga%a ?'}gsgéoro? 59 hi s
i nventi on kgpdriuai, abdut Stivicai0@amg/isy weeld beadpliisteredaFoea 76 kigifetsohbensT.oe
care units and onto respirators in the case of severe pul nonary edema, or
to 5 pl acetoﬂgpi"&@%’-i nto cardiac or coronary care units in the case of
severe arrhythm as or congestive heart failure or onto dialysis protocols
in thgscase of pepakrdtOHR" AVeRE phAmhdtblodRihl EVANYPES 1is 4 RbitQAbEt bO&urof
intensive nursing care or supportive care or need of I'CUs 0|’] CCUs.

Mor eover, dummgniheitogatmeont of thel subjece|foat eu IheRreaspensimeedissasensitbes Thig thafe 10
adm ni stration,of hi r..doses of .I.L-2 such that.the antitunmpr effi.cacy of
The conbi AP RUTE 28jecfor o B PR, f Rt iyt s STBject havifE

leukotriene receptor in its system. This generally includes mammals, such as livestock

ey

and pets, and particularly humans. Thus, this invention will find use in treating humans
20  of all ages as well as in treating animals, i.e., in veterinary uses. The invention may be
used for treating livestock such as cattle, sheep, pigs, goats, and the like or for treating
household pets such as dogs, cats, rabbits, hamsters, mice, rats, and the like. The primary
utility is for treating humans. IL-2 is administered to a human as part of the treatment of
a malignant tumor, i.e., cancer, or a viral disease such as AIDS. The adverse
25  pharmacological effect often seen in such treatment is increased vascular permeability,
e.g., VLS. The signs and symptoms of the adverse pharmacological effect are, for
example, cardiovascular (hypotension requiring pressors; arrhythmias, pericardial
effusion); pulmonary (congestion, dyspnea, pulmonary edema); hepatic (increased

bilirubin, jaundice, ascites); hematologic (anemia, thrombocytopenia, Ileukopenia);

1.



. A compound of particular value in this invention is
(+) 7-[ 3- (4- acet yl - 3- net hoxy2- pr opyl phenoxy) pr opoxy] - 3, 4- di €\dFEB &0Fr opyl - 2H

-1- benzo -2-carboxylic acid. The conpound is a potent, 'gt ective
-l eukotri g&é%w?écept or antagonist. A1 S sunmary of its pr @E%&l;legégéppears
below. In Vitro Pharmacol ogy I nhibition of LTB4 binding to human

neutrophils 1C50 = 0.3 mcronolar Inhibition of LTB4 chenotaxis 20 range =

0.3 - 3.0 mcronmolar Inhibition qf hﬁg;l neut r ophj | adfles'bi)n to

LTB4- st i nEASHOBESURB) | (BaHsedei FMEHBOL KEATISE: cfaFLointgsfRal- plegding) (renal

m cr onol af.d.nhi Bl 1 = t ' g ' X
001 12086 ké‘ﬁ%gwg’i&ria?gje%&%#g%lc gefﬁ’fﬁfﬁﬂgﬂﬁxﬁ'oﬁ&g?%ﬁ%ga@w rfts, Fythima, ralh) |
m cr onol amukeuioskeletab (anliralgiaMmyalgiagr génerali (fever, paid, Fatigds0 weald®@ssyi edeomp| ar
In Vivo P,he%r macol qgﬁ | nhi biﬁ# i gg of LTB4 chenotaxis in guinea pigs EDSO =
0.6 ny/ kginiecqon WeER; 83 headach®) (R) - HETE in guinea pigs 10 ED50 = 20
ng/ kg i.g. Inhibition of acetic acid colonic inflamation in rats and

gui nea pi g EDSPhygs, 280HBf Kdpelt &F this thveRfor? A08 b6/ HehERE2 daggg'r#a' Eyep of
cal ci umionophore dermal inflammtion in the guinea pig ear ED50 = 0.7
nmy/ ear 15vitdediesase inja memanad, whichi metimodd eeraprsasagdmingstering pdherapsutisally

i i shi pgeetye aoufl 6t 020 T oSPIRUKMATTLR, B debbehestid Sy EHBMplE

al so part gi@ntiest ¢ melgQvart-2tinadeed aldversbiphgsiblogical effsatr itremBRodediyabed
responses, including VLS, whether induced initially by adm nistration of

| L-2 or bperéumed byeasimynisieriag phaHi-é andythe hé iy earabinatior: ang yiik dosagg oxithe
publ i gatign | Jagahi ﬁﬁﬁt’ A L L4l ILf1cati re
her ei ﬁ@i ngb?p%? gtth gg‘t‘%;% ?}ZE grdenceis%g% e]slg%ggxdf'{eakﬁttﬂgz“/??) %@gc%&?ﬁr}zf?év}fs ual
publ i cat i beforel dyririgent afeep fHel adatiniotnatvansofaheHi-2i ThlellyA atay Herndmmisterdd ofally
I ndi cated, to be incorporated by reference. 18. 2 6 FEB 2003
before, during or after the IL-2 {s administered.
Viewed another way, this invention may be seen as an improvement in a method
of treating a malignancy, or other malady requiring IL-2 treatment. The subject method
15 comprises administering a therapeutically effective amount of IL-2. Because this
treatment induces adverse pharmacological effects in the mammal, the improvement of
this invention comprises administering the LA in an amount sufficient to mitigate IL-2

induced adverse pharmacological effects.

Human recombinant interleukin-2 is a well-studied, well-characterized and
20  effective antineoplastic drug with well documented, often severe, and sometimes life-
threatening or fatal side effects. One of the most serious is VLS, which can affect the

entire body, but is often most serious when affecting the lungs.

According to the “package insert” provided by Chiron Therapeutics, IL-2
(PROLEUKIN®) is a highly purified protein with a molecular weight of approximately

25 15,300 Daltons. The chemical name is des-alanyl-1, serine-125 human interleukin-2, IL-
2, a lymphokine, is produced by recombinant DNA technology using a genetically
engineered E. coli strain containing an analogue of the human interleukin-2 gene.
Genetic engineering techniques were used to modify the human IL-2 gene, and the

resulting expression clone encodes a modified human interleukin-2. This recombinant

12.



. WO 00/ 12086 PCT/ US99/ 19062 The invention now being fully described, it wll

be apparent to one of ordinary skill in the art that many changes and
nodi fications can be nmade thereto w t hout departlngfromtges irit or
- scope of .the appended clainms. Exanple 1 5 This exanple i s2 uction

(wi t houtwbawnrzdsae) of Exanple 1 from U. S. Patent 4,889, 87RCEAGIXEN& forth a
nmet hod for making a preferred conpound useful in this

i nvention, 7-[ 3- (4-acetyl - 3- net hoxy- 2- propyl phenoxy) pr opoxy] - 3, 4- di hydro-8-p
ropyl 2H 1-benzopyran-2-carboxylic acid. (a) 493 ng of nethyl

7-[ 3- (4- aghi gikfeds foord e HatRefinepytiiheonoxiiy folbgyomals: B) IL-2 is not glycosylated
3, 4-di hydr o- 8- propyl - 2H- 1- benzopyr an- 2- carb Xylﬁ?ri‘ﬁ was g? ded tqQ 25 m of

acet one b@mlsﬁ mungewé fram &% calinbioths qaolseitle Saf Bo\IsFRSA Wt PRy of
met hyl r_ﬁg aml $aYGEle %u'h‘ﬁ% ltf’@(?g\gilg ren%ﬂ@é}f] ngdffoddalifeS cRiMe M@k&lle Was

added an ure was then extrac yI' acetate. The extract
was dri edas §dﬂmesobsxmned fcemysememaennaacmmqsnmd%héns we$ dmnniishedn)ax
chr omat ogr aphed _over s

60 {. f
acet at e/ P SRECIIS H‘raB\PIPL?e‘OBug\ém}Fetth?Ig%’[e 8ren5rﬂé% uéel?r%féqe 18'and®q) the

[ (4-acety % Ss AR oMM 3f HFICONEUREN®@X Y3 PIPO*Y] be3 diffetey thiogr 8hat of native
propy- 2H nzopyran 2-carboxylate. (b) The nethyl ether (340 ng) was

di ssol vemtexﬂbukmaanol (5 M) containing lithiumhydroxide (0.7 m of a 2N
LiOH solution in water). The m xture was stirred at roomtenperature

over i ght and 1 ie 500V O L HRMEL L, VANEKs ThE LaRlOYe Y85 AlaRariiti oned

bet ween et hyl and € organic er separated and
washed Wptffoftiddn® dEtéAmAE ahe qmpémédnefxﬂﬂ@LEUKiN@wamam méia)nrd:dmﬁecral)lde

acid. Th mat eri al wa rified b lica el chr.omat ogr a et hyl
et 1 o hobatnemERicaf MBI BUOBEISIs IS TRIEHAR Of 19ME <5 Sop Ah bR
renyStagr'gér &&;:&5 H%pﬁhéﬂéﬂ AFehAL /Ef@n defhedl fo?f n%ﬂ@cﬁg SfroRkRHYC i)

7-[3-(4- oXYy- 2- pr opy enoxy) pr opoxy] -
di hydr o- &Tcm’cﬁ@:y lof ki-ﬂ}eicbklar(lzymmhoame&cuaatbdiy% aadi whturah [NKp8eto8tyCand d)

M croanal ysi s: Found C 69.22, H.7.53. heor H 7.49. The NWVR
(CDCl 3) dinaEon, of apiererqp-gammy; progyetion. E’é"z&%‘? Z&go% PRAECEDHIRE 2
PCT/ US99/ &1813:@8102 I, e et rﬁuﬁf&pﬂn%ti&§ ulT'QV&o‘s‘@-H&%ﬂﬁéht%arE@f Mphese(ihdlud® a)

adm ni stered to-sheep to mtigate the adverse effect of excess |L-2.
Pr epas at iactivatibn Sloé egelBilaye ammuniy nufith qwroﬁoan@xl b'mnlnpesrtbs'led egﬁeemintw tand 24)

and wei g pr oxi. 20 t 40 k are are | ynph
fistul aeh}éré’g’@ﬁ%{ta??%a% th%’{é’lr?%lc rf‘iyé Eatc, P érl)rlg’(sqlgeftléigxgcr| bed
by Staub uﬂterlalm(aeaad FARhRY aiérfdrbh; ed)ahlhibﬁlon cﬁu@rhar gowth. andacmsncfm a heted
described within reference 2 herein and other references cited within

ref erenc @r@)ouﬂm rintggenkan-2 hes vt baep, showa terstisrdate theupredertionrRf Roseriipily

medi asti nal. u Iy feo

node bel i AL PR AR AR TRAEN, w10l FkblBeR cohdlinl 1A, | o
di aphpagnnasmsstdot e, liheoiaciodehansne by &mkeﬂ_emmeaialtqs 1tsamtmnmar€(dnd)tox1c)
otherwi se securely closed. Al visible systemc |ynph tributaries to the
proxi mal epigetsiiphumpRs i OOy ed or || gated-to mnimze extra-pul nonary
contam nation of collected |ynph. A suitable therm stor-tipped pul nonary

arterial and A compound useful in this invention is administered to an appropriate subject in
need of these compounds by a medically acceptable route of administration such as
orally, parenterally (e.g., intramuscularly, intravenously, subcutaneously,

25  interperitoneally), transdermally, rectally, by inhalation and the like.

Unit doses or multiple dose forms are contemplated, each offering advantages in
certain clinical settings. The unit dose would contain a predetermined quantity of active
compound calculated to produce the desired effect(s) in the setting of IL-2

coadministration. The multiple dose form may be particularly useful when multiples of

13.



.15 central venous catheter are introduced through the right internal

jugul ar vein. The aorta is then cannul ated via the adj acent carotid
artery. After a recovery period of a variable nunber of dayg ﬁ%aetz@gably
-4-5, when the ani mal s appear vigorous again, are afebrile, ﬁd ave a

st eady flw@o0ofi2d8600d-free |ynph, the experinent is conduct ®dT/1199/19062 6 FEB
2Qa3 - WO 00/ 12086 PCT/ US99/ 19062 Measurenent of Cardi opul nonary Function
To measure cardi opul nonary function, suitable strain-gauge transducers are
used to neasure the follow ng pressures: nean arterial pressure (MAP); nean
pul monar yﬁn@é@ese&[ s factioraMRASs, aa eequired mlhdmrﬂye é&‘siredl eads. VEitge opthess ur e
(PAWP). The 5 pul nonary m cr.qvascul ar pressure is calculated from
the Gaar @Rping fosms s Baverspecifipatigns thay aze lervrﬁﬂrbymﬁﬂ)ecﬂpérwdrtaﬂ@orléhe

det i I t d
eterm ne\gr;la{leﬁer rr%ﬁﬁ Lot He ﬁﬁﬁaﬂ*r&rﬁ o%ﬁh“ﬁlé glaﬁehmﬁer%rw effest {FERSUT €

serially ution o ye tech ques using suita standard
equi prrent achfeveér(eal., theoattbngaties pf fH:2 tonigen esp&cwi]art VbBs), amidameﬂmgtaubnsn
Ievels are al so, neasured with suitabl e, standard,. | aborator pﬁ? qui pnent
ot by opBBETRDING A CPERATS B PRRICHIAORBRI oF BRREEHOPLLTP AGIERGPT t he
speci es bgrngn],eﬁltgeggl idegmat ol ogy Circulating platelets and | eukocytes are
count ed by neans of s{ andard | aboratory equi pnent or by phase m croscopy
while leukocyte differential counts are determned by 15 counting

m croscopi cal | 4 @it rdSPISedVlﬁt e@éen@rn ynpyit sufficienti teernitigabo thes adverss. effects

h | f
measur od DOPETEY BB L OR & eed ut P R BB Rl LRI B XA BEEE e
made on Imﬂpduyrmh:che/\pﬂerenearmagw:;émg)rso tbxworneg | Thé iltipledosd RsMEcouRl)

total protein concentrations are determ ned 20 usi n% standard
spectlfopheantaifiont 0 2de iidfeg withiige Eﬁe/f@Eeddrab&febeﬂfl% Hi0 to 508 m| cul at ed and
mul tiplied by Iyrrph flow (Q) to obtain the |ynphatic protein clearance

rate. 1L-2 Thep b il Hefh-dif |B'e%d§1 o) The dose
of IL-2 can be var as de ﬁ%ed. ¥ ué‘er r eg)%a?}\rea %@tagfeoij(gbﬁ‘?gnﬁn g%o 000
| U kg whi ireutglaﬁlbmsablaﬁ apbre:ﬁ:elr tabhbt reapgele; sapd@ elixif) stuspﬁ@ﬁnO@ﬁ'ub Urdugche2 1.
2 6 FEB ZOOt?; WO 00/t 20 ?1 ot g¢ol PCT/ US99/ 1906
afer, lozenge, and the llke enerally, the most straightforward formulation is a tablet
or capsule (individually or collectively designated as an “oral dosage unit”). Suitable
15  formulations are prepared in accordance with a standard formulating techniques available
that match the characteristics of the compound to the excipients available for formulating
an appropriate composition. A tablet or capsule will contain about 25 to about 500mg of

a compound of Formula (I), preferably about 50-250mg, and most preferably about 100-
200mg.

20 The form may deliver the LA rapidly or may be a sustained-release preparation.
The LA may be enclosed in a hard or soft capsule, may be compressed into tablets, or
may be incorporated with beverages, food or otherwise into the diet. The percentage of
the final composition and the preparations may, of course, be varied and may
conveniently range between 1 and 70% of the weight of the final form, e.g., tablet. The

25  amount of LA in such therapeutically useful compositions is such that a suitable dosage
will be obtained. Preferred compositions according to the current invention are prepared
so that an oral dosage unit form contains between about 2.5 to about 50 LA by weight

(%w) in dosage units weighing between 50 and 1000 mg.
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. Experinments are or can be perforned on conscious, instrunmented sheep having
free access to food and water. Sheep are allowed to stand or recline as
desired. Transducers are re-level ed as necessary to accomopdadtbe FEBE08heep
- stance or.ppostur e. 5 Baseline nmeasurenments are obtained for variable

| engt hs WP W1AWOvi t h the preferred period being at |east BREVR¥A62Cert ai n
animals receive IL-2 al one, 400,000 to 800,000 IU1l:g, given either as a
bolus injection over one to several mnutes or as a slower infusion over
several mnutes to several hours. Qher aninmals receive the sane |IL-2
treat nent but Tk switgbde Ermalatioprof 2D cenlaiopdge, unitroay elsp cantdin: Theindempoend may
be given by any of the routes identifi reviously. For sinplicity in the
ani mal | ﬁsbéflgjt ﬁ'?%ﬁcmiltﬁt PRt So5 8%5?lhg¥eﬁ‘gn£?‘¥?eé?wg%l aﬁ?‘ltﬁéﬁéhggrlﬁqtoﬁfo%’i ng is
al so accepiredy} disidtédrenid ¥@nBosRh RfcotlGateh, ABNGEE abidORIAnd 1¥B/ K Wita¥nt 0 10
nmg/ kg/ day, while the preferred dose range is 0.1 to 2.0 ngl kg/day and the
nost pr ef¥hr GMAGRESIUNy Aigarates qu. fiaviogng sechng pRepedmint, Yhef wihteegreen or the
intraven I 1 ; i.the a I injecti ver one
o sover Do veldE afermal 30yT8F el A kelPelal R, tihchiETAE Ml era
hours. Mhysicl firnpofaheibiah dossge wiit. MhE of® degahinit yndybeadohrBtwitiemelise,of LA
during IL-2 exgogure i S %{.eferred but is not necessary. LA dosing may begin
bef ore, SHEF AGDOBr SEMUPAT eliKi may. contmmiheil. sueroshas 3 sweetenipgagant.aaethy begi n
LA bef or - b B Stor Ak L r rr i QS ] at
| east on%ldzgmé%%rg{%?x?ﬁs %ﬂegﬁg%{é ét%lt§1 yg?x?cf E%&rear%m%lqys ?‘é |g{rﬁ{ﬁl%ﬁe§h§glrdpose of
t hi s pr ophyhamidceuti@dlyrmecepitable andstubbthntidilyefidretixiore Idtaisk afl eheotypebeof

| eukgtriene .receptors prior to.llL-2-.induced. jncreases in plasm |evels of
I eubg)t ri @??é%‘?m&é‘gﬁﬁ[)ﬁﬁp rPSn{SIlg}gf"& hl&et pigfteenty r?g’ﬁlof’l Qf\/\g{e'gﬁﬂgtﬂ’f‘bt@%s‘@@?ﬁee nt,
hemat ol oghd Ppstiied RErPHaRaadcal at },ﬁ,g;, SIBESS j nd for
several hours ztilfter I L-2 ig gg%‘%ﬁ?gﬁ% i)cgn be%i %és?o%nlsf?hi g&ég{gcﬂ%{r@i S

pr ef er r echaptersBh?B dor aafiilprdiscussiodescri bed for a period of 4-6 hours.
Results 22. 2 6 FEB 20D3 - ~WD 00/12086 PCT/ US99/19062 - The in vitro and

in vivo resul s r t effectiveness of the referenced conpound in
mtigating, r%‘dugl ng&%tp Z’Ig]??fn .nhog i ﬁ%'%InésﬁﬁfS ripgﬁeélf[eéﬁflPX’naell%pd I%Tqyle%'j’s&%l
r espons efitrafyupdubartyl, aineravenaiyly] subfutidesusiat ar fihteRieritdifeally] MheC RSk MBINt
described herein extend the beneficial effects of LA's, LA's preferably,
and Phe FEIRIFR Y SFCIPENEFIKIUSE samPE Ba39iNent eloa Wispersistet medjumf containiagt farg
IL-2-indH_xégﬂ]é/ -g&dl@grv rSe . QNS i 0 C ( I ry.function and
| abor at ory és’tviglr}g. an(%l r@%ﬂ]l %lfgsoﬁégh%lfgglgxrg{xgl}rgg e%)g\[/avﬁgorcoélrsm %Fegf
For nul a Kdrgini ‘sammni of ‘Sixempéghtt mennas s phammacéitigalle atdeptablivaiie @f dxeipiens
excess | L-2 ip rats. 1(9 ]’eslt Matgri al. : : . .
and includes any and all solvents, dispersive agents or media, coating(s), antimicrobial
agents, iso/hypo/hypertonic agents, absorption-modifying agents, and the like. The use
20  of such substances and the agents for pharmaceutically active substances is well known
in the art. Except in so far as any conventional media or agent is incompatible with the
active ingredient, use in therapeutic compositions is contemplated. Moreover, other or

supplementary active ingredients can also be incorporated into the final composition.

Solutions of the inhibitor may be prepared in suitable diluents such as water,

25 ethanol, glycerol, liquid polyethylene glycol(s), various oils, and/or mixtures thereof, and

others known to those skilled in the art.

The pharmaceutical forms suitable for injectable use include sterile solutions,
dispersions, emulsions, and sterile powders. The final form must be stable under

conditions of manufacture and storage. Furthermore, the final pharmaceutical form must
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.A preferred LA conpound, () 7 - [3-(4-acetyl-3-nethoxy-2-propyl phenoxy)
propoxy] -3, 4-dihydro-8-propyl-2H 1-benzopyran- 2- carboxyl i c 3cirgg 80t
Nunber 101 8802) was supplied as a white crystalline solid by Bi oMedicines,
-Inc. For MRPUPBEES toneal (i.p.) injection, the LA was fresHIGIEF%8dN%ed in
a mxture of 0.1 M potassium phosphate 15 buffer (pH 6.8), ethanol, and
propyl ene glycol (65:20:15 by volune). The concentration of the LA sol ution
was adjusted so that the volunme for each injection was 3 mi/kg for all
groups. | bepreaedagainst fcontaminationiapd mushi thereforpebapllatto dehibit éh@gm“ﬁhmf
human i nter.l eukin-2 2 li,e |I| n vrals
cont ai ni n&”ﬁnfofﬁ PSSy CI%# P %ét% %?\raﬁﬁgp g’("%? L%rl“yﬁ%8 > P Iﬁga\}?gﬁ%éﬁgél dosc

i nj ecti oncafPbOhdbiiisterv@sAltemanivdly,tasled 1o ttbmStxﬁﬁslbleom&lmplé ghiorl uahﬂ@hll
USP, to provide a solution of 18 mllion ILJ/mM . The reconstituted so utr on

was furt hmﬁl@rpnw@u bgi utHizsd,, aically dsting fios il ga, 8 deys. aAlismairedays or dpsing t he
vol une; for rat. The dose can be varied as
usual . The gea pre ergr(rage %algo@%f}gpéses of this exanple is 6 - 24

M LJ/ kg whil e the nost preferred range is 10-15 M U kg. Any of the
previously nmentteiis dnjeotabies safitiadnmarai mepaed diy mayrpbeatinged. coii’rpeupd eﬁ ethe ed

route is i r |ntra eritoneal e the efer ed

pur poses B?q“t‘rﬁgémé?}l‘étn’ﬁ qe0ng gr Moge 4 (pggffnr?atezsoévqgtslmbggggatE@ 185‘1‘3?’?6@'6 ‘ﬂﬁii mal s
PCT/ US99/ 188820rNelo@mIB tRGKEs kIR i hd A smw b 20 PANRGulrEA Sk ﬁr}eo%m@gue
Daw ey, Inc., Indianapolis, |ndiana. rats were six to eight weeks old
and wei ghedluaplpﬂr mmmaéb@f bZSmCQIZDO@GOg ghwqempg@mu m rﬁhQ mequated earnommitis . thEach
ani ma) ., was_nunb 1 n Ilg % cprﬁ %Eelanrrals%fe
housel i n2BRGRRES SPIVER WA ool ? ikl b PR onb 2T motedires
standard gheWVad fiftratidhe theadfolibRi tmp@xc{ﬂrya dépesiontasre CRAREKI &Y il cdrpoifin AC
accredlted facility in conpliance wth the National Institutes of alth
"Qui de f ofompeundaigo atns:reruk;evmcltazrimlmabpycqnmlmﬂse dlsmrqncmerimn Mod the- 23
and t he USDA. ] t n 9 54

Experi ment @l Pr oqtq%e?o g%‘ud/)é%?g% ‘As/‘\%cf';“?ar Bl sI‘S\)/Le{Eée é? ? S'(e{‘ t QPWﬁerT]@es?)
in a nodi bréfarfrd:d)meﬂfod&hﬁrchﬁehrlfucqm m‘fylrt_gd\oﬁrtﬁébzetd@ing( Edwamdts &, réfuirbér FN,
Simms_DE et al. Interleukin-2 Acutely Induces Platelet and

neut r bphi mgredigntharizdfedadher ence and Macronol ecul ar Leakage. Cancer
Research 52: 1992:3425-31 ). Aninmals were wei ghed on the day of 15 dosing
and the approp g %aéé?%?é%&fl fbike s 3BRUCRu /Rl AU TR LRA b Hhfe AP S
remai ned consci ous throughout the experinment until an anesthetic was

adm ni st erexdilypipoogi amu@moﬂﬂemmwchss bdbtoe nezdlanJihe padpeomiscddiy magbe heti c

consi sted of. a m xture of m ne | azi ne, 5
oopr g AREET 289 THRMCdH G GHoRiE RO REFOARS St ciforeovet, (e
subcut anegys by mlecalafles Earﬂf:ul%teocomrﬁé"s%ucg(as Q&Hfh nd probé) sQeRIhY
control animals that received . V. [ i njections of vehi cI e The

ot her2§i veizg mmdrlprsersle@se oy the use of maWpebwldnsxrﬁti:iani_p@pvrtas ey beaitilizedi n.
G oups 2 (n = 8), (n=4), and 4 (n = 10) received IL-2 in doses of 1.5,

6.0) and 12.5 %JJIE@?‘%) B%Mél Zré%?ﬁro%@%?%la%g*%amgn%l%qgl t'é)c'ﬂletvgd Jfl%rlgugh

mllion |IU kg recei

i njecti 0n$h6)faddrth@1 bAonel benlofe wasmRebiali sleatsesiich s Zhldrabutesplabscoetiy iadRid
doses; the first dose of LA was given 20 m nutes before adm nistration of

IL-2 and PREbEwe HisAMmeresa: 9\¥a§’edik\‘ieﬂt moY Msscerreteratde tanmluflesagentsithat afer| L- 2.

G oup 5 ng/ kg of the LA. Goup 6 was adm nistered 2
x 30 ny/ E’S’ﬁe qﬂtg's‘%&{%%gggrs)&% 6 FEB 20(1 WD 001 12086 PCT/ US99/ 19062

25 Another aspect of this invention is an article of manufacture that comprises a
pharmaceutical composition comprising a leukotriene receptor antagonist (as described
herein) as a unit dosage in combination with printed labeling instructions for

administering the composition to a mammal undergoing treatment of a malignancy or
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.Two hours after the IL-2 injection, the aninmal s were exsanguinated via the
abdom nal aorta and the arterial blood was collected for neasurenent of
Pa02. Measurenent of Blood Oxygen Levels Wole arterial blopg pes g9l | ected
-into heparinized blood arterial gas syringes. S Inmediately after

col | ect i W 00{12@86bl ood sanpl e was anal yzed usi ng Pa02 el ecPCOASINDIEL

DO 166FT. Sanpl e bl ood was pre-oxygenated and used as a standard before and
after each test sanple. Analysis of Data Data are shown as nean t SEM Dat a
were anal yzed using the Tukey-Kraner 10 test (JMPO statistical software

f rom SAS, vitahdisgasSivgith I1i-C pnkecinabe aimbinmeast tAs cempesiaibn edrh@dssteréd arsudfi€ibnt

- Results of In vivo Study, Progressively higher doses of interleukjn-2

pr ogr essi 9 &sduce Henirduged pdvsrse phagnarglagicad ¢Hedts imtheppampldsing W9atet- a dose of
12.5 MCLl IL-2, oxygen levels in the rat declined 15 froma control val ue
of 93.0t2.2 m‘Al'l"Qd&é?xtht -df this 4nvenfiBh 0 taR T00WRAted the/¥ih tb?léﬁ@?aﬁgﬁ'ﬂs Tht er ed
as described the reduction in oxygenation induced by IL-2 was mtigated
(p>. 0. ~ Vistensing carle wmig and aditd Eebpyrators in2thg| case of sevdre philniokatyr eddea @roUpPS;
see Figure 1 )..25.. 2 6 F 8 203 WO 00/12086, Di scussi on PCL/ U S.99/ t
3067 ot ST TS IpiooFriab or SofoRE! SR UF 1B S ST T i B TR LTuhen
adm ni st efofifestife Resr il 8P bhiv dikybisdR6@coliNh Ihé TadNo PRYA! &fhpromise. A

phar macol ogrcal effect. This reduction in oxygenation is attributable to

i npai r ed fgheriadyansnge wdBpreduetion ofdntepsive NUrsing GATE @4 SEPPORIv§ate obeesdiafe of

t he VLS iﬁg}éco?%i s./L-2. The current in vitro findings denonstrate that the
LA utilizZed"in i's exanpl e bl ocks | eukotriene B4 receptors and thereby
reduces | eukotriene B4 activity. Furthernore, the in vivo findings
denonstrat e t Hdbrebher, atlei mitigation | of [Df2-pslated pdveventesedthecnablesi el Isyfe

i nportant adverse event of. hypa 1a associated with exposure to |L-2 and

t her iy RFBRSE3AN gmgh%éiﬁé%/si cttﬁg'n}- ¥ ‘?‘%@F qnﬂt‘ﬁfl%rv%fﬁﬁ%{g)ftth% com8inedused
by I'L-2. ZBmen (BARIEERiLAPGi#8 orpesent s hydrogen, nethyl or ethyl; R3
represents gwlyl having 1 ' to 5 carbon atons; 5 Wrepresents (CHz) X where x
is 2to 7, alkenylene having 3 to 7 carbon atons, al kynylene having 3 to 7
carbon at ons ok compbapkoef parequdgr VRliuer inphsseyvdngionyis (B)Jgad-(4akdtyl-3maethoxy-2 to 5

carbon atonepyRhERSOR S Subged- ERRpgRo G ShRsP i B eatiSyier #ido o
carbon atTHs corffPoundPises §atent, Nidh 9 SdlectveKighkdtrkhd B4l rdceptor GatdeRisAt OAS, oOf

R5
15 summary of its properties appears below.

In Vitro Pharmacology
Inhibition of LTB4 binding to human neutrophils

IC50 = 0.3 micromoiar

Inhibition of LTB4 chemotaxis

20  range = 0.3 - 3.0 micromolar

Inhibition of human neutrophil adhesion to LTB4-stimulated umbilical vein endothelial

cells

range = 0.3 - 1.0 micromolar

Inhibition of LTB4-induced neutrophil granulation

17.



. represents al kanoyl having 2 to 4 carbon atons, or (CHz)y - COZRB wherein Y
is Oto 4 and Rg is hydrogen or alkyl having 1 to 6 carbon atons; |5 R~
represents hydrogen or together with R5 represents a carbon to _carbon bond,;
-and A represents - Z - CO2R wherein R represents hydroger 6oFEBO20& Kyl
havi ng lwlPeofi268r bon atons, and wherein Z is absent or repcIzesywAImer ai ght
or branched chai n al kyl ene or al kenyl ene having up to 6 carbon atons. 5.
Use according to Claim4 wherein the | eukotriene receptor 25 antagonist is
represented by Fornula (1) and R represents alkyl having 2 to 4 carbon
atons; R2 represen gen, nethyl or ethyl; 30 R3 represents al kyl

havi ng 1 g3 gaﬁb%‘ncra gir’%g' 2 6 FE8 208 29 Wrepresents (CH2) X where x
is 3to 5 alkenylene having 3 to 5 carbon atons, aikynylene having 3 to 5

carbon a . or ene; 5 R4 represents al kyl having 2 to 4 carbon
Iaepiogor R s

atons, a represents hydrogen or alkyl having 1 to 4
carbon atons; Rg represents hydrogen; and 10 A represents - Z - CO2R,
wherein IJZCSQé‘p?r 3! Oi@?rdrogen or alkyl having 1 to 4 carbon atons, and
wherein Z is absent or represents al kyl ene having up to 2 carbon atons. 15
6. Use aqpeib@ioAdfilIorAd sbivebsivhianeLTBohe | eukotriene receptor antagonist is
represented by Fornmula (1) and R is n-propyl; 20 R2 and R3 each is nethyl;
Wis £CHzpxg 2 frbmdlakS 3, 4 or 5; R4 is 8-n-propyl; 25 RS represents
hydr ogen or alkyl of 1 to 4 carbon atons; and

In Vivo Pharmacology

Inhibition of LTB4 chemotaxis in guinea pigs

ED50 = 0.6 mg/kg i.g.

Inhibition of 12 (R) - HETE in guinea pigs

10 ED50 =20 mg/kgi.g.

Inhibition of acetic acid colonic inflammation in rats and guinea pig

ED50 =20 mg/kg 1.8.
Inhibition of calcium ionophore dermal inflammation in the guinea pig ear

ED50 = 0.7 mg/ear

15 These in vitro and in vivo data establish the potency and selectivity of the
preferred compound and are particularly relevant to diminishing, ie., mitigating the
unwanted effects of IL-2. Thesé data are also particularly relevant to establishing that
leukotriene B4 mediated responses, including VLS, whether induced initially by

administration of IL-2 or by other means, are blunted by the preferred compound.

20 All publications and patent applications mentioned in this specification are herein
incorporated by reference to the same extent as if each individual publication or patent

application was specifically and individually indicated to be incorporated by reference.
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A represents - Z - COZR wherein R represents hydrogen or alkyl having 1
to 4 carbon atons and Z is absent or represents al kyl ene 30 having up to 2
carbon atons. 2 8 FE8 2003 30 7. Use according to Cainp@ pegrgjn the

-l eukotri ene receptor antagonist is represented by Formula (1) and Wis
(CHZ) 3, RP9I2MPong A is (CH2)~ - COOH where p is 0, 1 or PETUS9¥I906
according to Caim5 wherein the |eukotriene antagonist is represented by
Formula (I) and Ais -COzH. 9. Use according to Claim8 wherein R is
n-propyl, RZ is hydrogen, R3 is nethyl, Wis (CHz)5, R4 is 6-acetyl, RS is
hydr ogen, and Theiisv@ooH, nav bging fullle dgsasibed,i ihy1H dea@parnent] tonprer @ff erdingsy | - 2

and the | eukotriene receptor antagoni,st are to be adm njster i

conbi nat isg‘h 4y ﬂ%\e G lthagdﬁ%{ge.d? _eg@gg @8@&?%}?0%5 (fa(r)l ar A%%lﬁl\?\%gor é'{;i Flhotultﬁe I L-2
and the lijgpdeghs HOREthESpIR 68 BIoPE oftHeappBhded chifis.t 0 be admi ni stered

I ndi vi duallls&;? %2. Use gccorgogg to Caim1l wherein the | eukotriene
receptor antagonist is to be admnistered orally before, during or after
the 1L-2Exempedlni stered. 20 13. An article of nmanufacture that conprises a
pharmaceutical conposition conprising a |eukotriene receptor antagonist as
a unig or mul tipl & 45806 fegroﬁﬁmﬂ@@it%ﬂt Firth(1aBy & E:8h 18P o109, PatdntiCL i Ons
for adm nistering the dosage to a subject undergoing treatment of a

mal i gnan#y886r87a smd aktsdfosthas enc@odniferhmiaking, a whefere¢dh compountbusefulon thie

conpositi.on adnmni,stered. s fficient to mtigate.ll:2=induged adverse

phar nacol BERRGR. dPrac et A R e R FRGoor R B AR R o of

manuf act q;pl_ggngﬁirm-@am 1®J 4¢id.he adverse 30 pharnmacol ogi cal effect is
i ncreased vascul ar perneability. 2 6 f EB 2Q03 32

(a) 493 mg of methyl 7-[3-(4-acetyl-3-hydroxy-2-propylphenoxy)propoxy]-

10  3,4-dihydro-8-propyl-2H-1-benzopyran-2-carboxylate was added to 25 ml of acetone

containing 276 mg of anhydrous potassium carbonate and 282 mg of methyl iodide. The

mixture was refluxed for about 24 hours and water was added and the mixture was then

extracted with ethyl acetate. The extract was dried, the solvent removed under vacuum,

and the residual oil was chromatographed over silica gel with a 40/60 mixture of ethyl

15  acetate/hexane to provide pure-methyl ether, methyl 7-[3[(4-acetyl-3-methoxy-2-
propylphenoxy)propoxy]-3,4-dihydro-8- propy-2H-1-benzopyran-2-carboxylate.

) The methyl ether (340 mg) was dissolved in methanol (5 ml) containing
lithium hydroxide (6.7 ml of a 2N LiOH solution ‘in water). The mixture was stirred at
room temperature overnight and the solvent removed in vacuo. The residue was

20  partitioned between ethyl acetate and 2N HCl1 ‘and the organic layer separated and
washed with brine. Evaporation of the volatiles in vacuo afforded crude acid. This
material was purified by silica gel chromatography using ethyl acetate/hexane/acetic acid
(40:60:0.5) as eluant. The pure product was recrystallized from ethyl acetate/hexane to
afford 200 mg of product, 7-[3-(4-acetyl-3-methoxy-2-propylphenoxy)propoxyl- 3,4-

25  dihydro-8-propyl-2H-1-benzopyran-2-carboxylic acid, m.p. 65°-68° C.

Microanalysis: Found: C 69.22, H 7.53. Theory: C 69.40, H 7.49.

The NMR (CDCI;) shows a -OCHj at 63.75.

19.



. R5 represents hydrogen, alkyl having 1 to 6 carbon atons, or R5 represents

al kanoyl having 2 to 4 carbon atons, or (CH2)y -COZRB wherein Yis 0 to 4

and RB is hydrogen or al kyl having 1 to 6 carbon atons; 5 RogrrEY elsEnts

- hydr ogen .or together with R5, represents a carbon to car bopn band; %nd A
represenﬁ% CO2R wherein R represents hydrogen or af E@’%%V glto

6 carbon atons, and wherein Z is absent or represents straight or branched

chai n al kyl ene or al kenyl ene having up to 6 carbon atons. 10 17. The

article of manufacture of Claim 16 wherein the | eukotriene receptor

ant agoni sExampleépresented by Forrmula (1) and R represents al kyl having 2

to 4 carbon atons; 15 Rz represents hydrogen, nethyl or ethyl; R3

e o iR ol PR oL BRI 5

car bon atﬁﬁ‘ﬁgat&heﬁﬁﬁérmyd)ﬁd'i@essﬂﬂZEDY esents al kyl haV| ng 2 to 4 car bon
atons, acetyl or benzoyl; R5 represents hydrogen, alkyl having 1 to 4

car bon atons; 25 R6 represents hydrogen; and A represents - Z - CO2R ,
wher ei n IRPmPémté%‘bﬂffg %Pdr ogen or al kyl having 1 to 4 carbon atons, and
wherein Z is absent or represents 30 al kyl ene having up to 2 car bon at ons.

2 6 1sE3 2003Y§§i‘hﬁgma]_é"@r fBihieGhrttd m%ey@a% 21 : L%%uﬂing‘a%? é{és&nzd he

| eukotri ene receptor antagonist 1s represented
n- propyl ;to54(RRg aarel p8p@ed hwitls citeiriwllungv\lympl( G)lag eatemtielly acsoﬂlmgﬂ, tora 5; 10

R4 is 8-n-pr.pl; represents h n.or aglkyl of 1 to 4 carhon atons;
and A rep@@@‘gﬁ%/té‘m ‘?5%?)2%““%% ?icﬂg‘?ébygtﬁ‘r‘légtéﬁt(& I ?ﬁ%‘?raﬁ’ir%yﬁul’fg 2havi ng
1 to 4 casha a@tfeﬂﬁeradsdc@oeuswﬁm%rer&fce EREREEBAD oﬁkk%ﬁ%a@@wmmlﬁ 0 2
carbon atons. 19. The article of manufacture of Claim 18 wherein the

| eukotri em&rmce’qat orhreugheryiarasotomy, ithgpefésrentt dugt bilthemandalam(:qh)astmu Iyvphs
( CHZ)I ' F\;ISO e’1s cannu atec? tﬁ‘e dlsta(l %)on of th%pmgag leo the level St t%e inferior
pulmonary ligament is ligated, and the diaphragm around the lymph node is
circumferentially cauterized or otherwise securely closed. All visible systemic lymph

tributaries to the proximal portion are cauterized or ligated to minimize extra-pulmonary
contamination of collected lymph. A suitable thermistor-tipped pulmonary arterial and

15  central venous catheter are introduced through the right internal jugular vein. The aorta

is then cannulated via the adjacent carotid artery. After a recovery period of a variable

number of days, preferably 4-5, when the animals appear vigorous again, are afebrile, and

have a steady flow of blood-free lymph, the experiment is conducted.

20.




.20. The article of manufacture of C aim 19 wherein the | eukotriene
antagonist is represented by Formula (1) and Ais - COOH. 25 21. The
article of manufacture of Claim1l7 wherein R is n-propyl) 2B2FEB 203dr ogen,
-R3 is netwoooivdsss (CH2)5, R4 is 6-acetyl, R5 is hydrogen, PamASPS/1 W62CO0H.
22. The article of manufacture of Caim 13 wherein the conposition 30
conprises IL-2 and the | eukotriene receptor antagoni st in conbination as a
unit dosage. 2 6 F EB 2003 34 23. The article of manufacture of Caim 13
wher ei n t Yeeasakealdnt @f Oasdioptinmétiayy Fadcgahe that the IL-2 and the

| eukotriene receptor antagoni st are adm nistered individually. 24. The
article of manufacture of Caim 13 wherein the | abeling instructions
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10 éo‘(VST&w( éE :\I£3Ei}9§ﬂﬂ=i&it£ kre/ by 8 O WetBridd ¥in T3ndIE, Tnkuhichled ShediP Hafing
free access to food and water. Sheep are allowed to stand or recline as desired.
Transducers are re-leveled as necessary to accommodate the sheep stance or posture.

5  Baseline measurements are obtained for variable lengths of time with the preferred period

being at least one hour.

Certain animals receive IL-2 alone, 400,000 to 800,000 IU/kg, given either as a
bolus injection over one to several minutes or as a slower infusion over several minutes
to several hours. Other animals receive the same IL-2 treatment but also receive, for

10 example, the compound. The compound may be given by any of the routes identified
previously. For simplicity in the animal laboratory, intravenous dosing is preferred
although oral dosing is also acceptable. Effective doses of the LA range from 0.1
mg/kg/day to 10 mg/kg/day, while the preferred dose range is 0.1 to 2.0 mg/kg/day and
the most preferred dose range is 0.5 to 1.0 mg/kg/day. When given intravenously, the LA

15 may be dosed either as a bolus injection over one to several minutes or as a slower
infusion over several minutes to several hours. Maintaining continuous but not
necessarily invariant levels of LA during IL-2 exposure is preferred but is not necessary.
LA dosing may begin before, during, or after the IL-2 administration. It is preferred to
begin LA before IL-2 administration and is most preferred to begin dosing at least one

20 hour prior to the start of IL-2 administration. The purpose of this prophylactic regimen is
to establish effective blockade of the leukotriene receptors prior to IL-2- induced

increases in plasma levels of leukotrienes.

Cardiopulmonary function, lymph flows and protein content, hematology and
other chemical laboratory tests are assessed during and for several hours after IL-2
25  administration begins. In this model it is preferred to monitor animals as described for a

period of 4-6 hours.

Results
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extend the beneficial effects of LA’s, LA’s preferably, and the referenced LA most
5  preferably, to the setting of preventing IL-2-induced VLS and adverse alterations in
cardiopulmonary function and laboratory testing.

Example 3

This example explains how a compound of Formula (I) is administered to rats to

mitigate the adverse effect of excess IL-2 in rats.
10 Test Material

A preferred LA compound, (x) 7 — [3-(4-acetyl-3-methoxy-2-propylphenoxy)

propoxy]-3, 4-dihydro-8-propyl-2H-1-benzopyran-2-carboxylic acid, (Lot Number 101-
8802) was supplied as a white crystalline solid by BioMedicines, Inc. For intraperitoneal

(i.p.) injection, the LA was freshly dissolved in a mixture of 0.1 M potassium phosphate

15 buffer (pH 6.8), ethanol, and propylene glycol (65:20:15 by volume). The concentration

of the LA solution was adjusted so that the volume for each injection was 3 ml/kg for all

groups.
IL-2

Proleukin® for Injection (Chiron Therapeﬁtics) recombinant human interleukin-2

20 (IL-2), 1s supplied as a lyophilized powder in vials containing 22 million international
units (MIU). For intravenous (i.v.) injection, Proleukin was reconstituted with Sterile
Water for Injection, USP, to provide a solution of 18 million [U/ml. The reconstituted
solution was further diluted with 5% Dextrose Injection, USP as needed so that the
volume for each injection was 0.208 ml/rat. The dose can be varied as usual. The

25  preferred range for purposes of this example is 6 — 24 MIU/kg while the most preferred
range is 10-15 MIU/kg. Any of the previously mentioned routes of administration may

be used. The preferred route is i.v. or intraperitoneal (i.p.) while the most preferred, for

purposes of this example, is i.v.
23.
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for the Care and Use of Laboratory Animals,” Publication No. 86-23 and the USDA
Laboratory Animal Welfare Act, Publication L. 89-544.

10 Experimental Protocol

Six groups of animals were studied (total N = 57) in a modification of the
technique of Edwards et al (Edwards MJ, Miller FN, Simms DE et al. Interleukin-2
Acutely Induces Platelet and neutrophil-Endothelial Adherence and Macromolecular
Leakage. Cancer Research 52: 1992:3425-31). Animals were weighed on the day of

15 dosing and the appropriate doses of IL-2 and/or LA were calculated. The animals
remained conscious throughout the experiment until an anesthetic was administered
approximately 10 minutes before exsanguination. The anesthetic consisted of a mixture
of ketamine (45 mg/ml) xylazine (2.5 mg/ml), and acepromazine (0.37 mg/ml) diluted

with water and administered subcutaneously at a dose of 2.0 ml/kg.

20 Group 1 (n=14) consisted of control animals that received both i.v. and i.p.
injections of vehicle. The other five groups received i.v. injections of IL-2 via the tail
vein. Groups 2 (n = 8), 3 (n = 4), and 4 (n = 10) received IL-2 in doses of 1.5, 6.0, and
12.5 million TUMIU)/kg, respectively. In addition to 12.5 million IU/kg of IL-2, Groups
5 (n=28) and 6 (n = 13) received i.p. injections of the LA. The LA was administered in

25  two equal, divided doses; the first dose of LA was given 20 minutes before
administration of IL-2 and the second dose was given 50 minutes after administration of
IL-2. Group 5 was administered 2 x 10 mg/kg of the LA. Group 6 was administered 2 x
30 mg/kg of the LA.

24.
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Data are shown as mean + SEM. Data were analyzed using the Tukey-Kramer

10  test (JMP® statistical software from SAS, Inc.) Significance was defined as a p-value
less than 0.05.

Results of In vivo Study

Progressively higher doses of interleukin-2 progressively reduced arterial oxygen

levels in the rodent. With a dose of 12.5 MIU IL-2, oxygen levels in the rat declined

15  from a control value of 93.0+2.2 mm Hg to 77.5 £ 2.5 mm Hg (p<0.001). When LA was
administered as described the reduction in oxygenation induced by IL-2 was mitigated

(p>.0.5 vs control and p< 0.001 vs IL-2 alone for both LA-treated groups; see Figure 1).

25.
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that the administration of an LA prevents the clinically important adverse event of
hypoxemia associated with exposure to IL-2 and thereby demonstrating a beneficial

10  effect in preventing the VLS caused by IL-2.
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2. Use according to Claim 1 wherein the adverse pharmacological

10  effect is increased vascular permeability.

3. Use according to Claim 2 wherein the signs and symptoms of the
adverse pharmacological effect include edema, systemic hypotension, reduced
organ perfusion, or dysfunction of one or more organs, tissues or cells of the

15  subject body.

4. Use according to Claim 1 wherein the leukotriene receptor

antagonist is represented by the formula M

20 R?
0 o~
I ,
R3/C R R4 ‘ RS
\\, 0 A
>
: 0—W=—0 | R®
\ H
25

or a stereoisomer or a pharmaceutically acceptable salt thereof, wherein

R' represents hydrogen, alkyl having 2 to 6 carbon atoms, alkenyl
having 2 to 6 carbon atoms, alkyny! having 2 to 6 carbon atoms, or (CH,),R

30 wherein R represents cycloalkyl of 3 to 5 carbon atoms and nis 1 or 2;
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R® represents alkyl having 1 to 5 carbon atoms;

W represents (CH,), where x is 2 to 7, alkenylene having 3to 7

carbon atoms, alkynylene having 3 to 7 carbon atoms or cyclopentylene;

R* represents hydrogen, alkyl having 2 to 5 carbon atoms, alkynyl
having 2 to 5 carbon atoms, alkenyl having 2 to 5 carbon atoms, alkanoy! of

2 to 5 carbon atoms or aralkanoyl of 7 to 9 carbon atoms;
R® represents hydrogen, alkyl having 1 to 6 carbon atoms, or R®
represents alkanoyl having 2 to 4 carbon atoms, or (CH,), — CO,R® wherein

Y is 0 to 4 and R® is hydrogen or alkyl having 1 to 6 carbon atoms;

R® represents hydrogen or together with R® represents a carbon to

carbon bond; and
A represents — Z - CO,R” wherein R represents hydrogen or
alkyl having 1 to 6 carbon atoms, and wherein Z is absent or represents
straight or branched chain alkylene or alkenylene having up to 6 carbon

atoms.

5. Use according to Claim 4 wherein the leukotriene receptor

antagonist is represented by Formula (l) and
R' represents alkyl haying 2 to 4 carbon atoms;
R? represents hydrogen, methyl or ethyl;

R® represents alkyl having 1 to 3 carbon atoms;

r?2mbC
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W represents (CH,), where x is 3 to 5, alkenylene having 3 to 5

carbon atoms, alkynylene having 3 to 5 carbon atoms, or cyclopentylene;
R* represents alkyl having 2 to 4 carbon atoms, acetyl or benzoyl;
R® represents hydrogen or alkyl having 1 to 4 carbon atoms;
R° represents hydrogen; and
A represents — Z — CO,R’, wherein R’ represents hydrogen or
alkyl having 1 to 4 carbon atoms, and wherein Z is absent or represents

alkylene having up to 2 carbon atoms.

6. Use according to Claim 5 wherein the leukotriene receptor

antagonist is represented by Formula (1) and
R" is n-propyl;
R* and R® each is methyl;
W is (CH,),, wherein x is 3, 4 or 5;
R* is 8-n-propyl;
R® represents hydrogen or alkyl of 1 to 4 carbon atoms; and
A represents — Z — CO,R” wherein R’ represents hydrogen or

alkyl having 1 to 4 carbon atoms and Z is absent or represents alkylene

having up to 2 carbon atoms.
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7. Use according to Claim 6 wherein the leukotriene receptor
antagonist is represented by Formula (1) and W is (CH,);, R°is H and A is
(CH,), — COOH where p is 0, 1 or 2.

8. Use according to Claim 5 wherein the leukotriene antagonist is

represented by Formula (I) and A is —CO,H.

Q. Use according to Claim 8 wherein R is n-propyl, R? is hydrogen,
R? is methyl, W is (CH,)s, R* is 6-acetyl, R® is hydrogen, and A is COOH.

10.  Use according to Claim 1 wherein the IL-2 and the leukotriene

receptor antagonist are to be administered in combination as a unit dosage.

11.  Use according to Claim 1 wherein the IL-2 and the leukotriene

receptor antagonist are to be administered individually.

12.  Use according to Claim 11 wherein the leukotriene receptor
antagonist is to be administered orally before, during or after the IL-2 is

administered.

13.  An article of manufacture that comprises a pharmaceutical
composition comprising a leukotriene receptor antagonist as a unit or multiple
dosage in combination with printed labeling instructions for administering the
dosage to a subject undergoing treatment of a malignancy or a viral disease
with IL-2, wherein the amount of the composition administered is sufficient to
mitigate IL-2-induced adverse pharmacological effects in the mammal being

treated.

14. The article of manufacture of Claim 13 wherein the adverse

pharmacological effect is increased vascular permeability.
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symptoms of the adverse pharmacological effect include one or more of edema,

4

systemic hypotension, reduced organ perfusion, or dysfunction of one or more

organs of the mammal's body.

5
16.  The article of manufacture of Claim 15 wherein the leukotriene
receptor antagonist is represented by the formula
(D
R2
10 o 0~
Il .
ro " i RS RS
\, 0 A
0o—w —o@ﬁ
=
H
15 or a stereoisomer or a pharmaceutically acceptable salt thereof wherein
R' represents alkyl having 2 to 6 carbon atoms, alkenyl having 2
to 6 carbon atoms, alkynyl having 2 to 6 carbon atoms, or (CH,),R wherein R
represents cycloalkyl of 3 to 5 carbon atoms and nis 1 or 2;
20
R? represents hydrogen, methyl or ethyl;
R?® represents alkyl having 1 to 5 carbon atoms;
25 W represents (CH,), where x is 2 to 7, alkenylene having 3 to 7

carbon atoms, alkynylene having 3 to 7 carbon atoms, or cyclopentyl;

R* represents hydrogen, alkyl having 2 to 5 carbon atoms, alkenyl
having 2 to 5 carbon atoms, alkenyl having 2 to 5 carbon atoms, alkanoyl! of 2

30 to 5 carbon atoms, or aralkanoyl of 7 to 9 carbon atoms;
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0 to 4 and R® is hydrogen or alkyl having 1 to 6 carbon atoms;

5 R° represents hydrogen or, together with R®, represents a carbon
to carbon bond; and A represents — Z — CO,R” wherein R’ represents hydrogen
or alkyl having 1 to 6 carbon atoms, and wherein Z is absent or represents

straight or branched chain alkylene or alkenylene having up to 6 carbon atoms.

10 17.  The article of manufacture of Claim 16 wherein the leukotriene

receptor antagonist is represented by Formula (l) and
R' represents alkyl having 2 to 4 carbon atoms;

15 R? represents hydrogen, methyl or ethyl;
R® represents alkyl having 1 to 3 carbon atoms;

W represents (CH,), where x is 3 to 5, alkenylene having 3to 5

20  carbon atoms, alkynylene having 3 to 5 carbon atoms, or cyclopentylene;
R* represents alkyl having 2 to 4 carbon atoms, acetyl or benzoyl;

R® represents hydrogen, alkyl having 1 to 4 carbon atoms;
25

R® represents hydrogen; and

A represents — Z — CO,R’, wherein R’ represents hydrogen or
alkyl having 1 to 4 carbon atoms, and wherein Z is absent or represents

30 alkylene having up to 2 carbon atoms.
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R" is n-propyl;
5
R? and R? each is methyi;
W is (CH2)x, where x is 3, 4 or 5;
10 R* is 8-n-propyl;

R® represents hydrogen or alkyl of 1 to 4 carbon atoms; and

A represents —-Z-CO,R’ wherein R’ represents hydrogen or alkyl
15 having 1 to 4 carbon atoms and Z is absent or represents alkylene having up to

2 carbon atoms.

19.  The article of manufacture of Claim 18 wherein the leukotriene
receptor antagonist is represented by Formula (1) and W is (CH,),, R®is H and
20 Ais (CH,), — COOH where pis 0, 1 or 2.

20. The article of manufacture of Claim 19 wherein the leukotriene

antagonist is represented by Formula (l) and A is — COOH.

25 21.  The article of manufacture of Claim 17 wherein R' is n-propyl, R?
is hydrogen, R® is methyl, W is (CH,),, R* is 6-acetyl, R® is hydrogen, and A is
COOH.

22. The article of manufacture of Claim 13 wherein the composition
30 comprises IL-2 and the leukotriene receptor antagonist in combination as a unit

dosage.
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23.  The article of manufacture of Claim 13 wherein the labeling
instructions indicate that the IL-2 and the leukotriene receptor antagonist are

administered individually.

24.  The article of manufacture of Claim 13 wherein the labeling
instructions indicate that the leukotriene receptor antagonist is administered

orally before, during or after the IL-2 is administered.



