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SUBST! Tnflemwatery qarditionseand for the promotion of wound healing.

The use of blockers of chloride channels for the treatment sickle-cell anaemia form a
20 new therapeutic approach.

Sickle cell anaemia and the existence of sickle haemoglobin was the first genetic
disease to be understood at the molecular level. The genetic defect underlying sickle
cell anaemia causes the substitution of a single amino acid resulting in a mutant

25 haemoglobin, sickle haemoglobin.

The physical manifestations of sickle cell disease is anaemia and painful ischaemic
crises due to occlusion of the microcirculation by deformed erythrocytes (sickle cells).
The primary cause of sickle erythrocyte deformation and distortion (or sickling) is a
30 reversible polymerisation and gelation of sickle haemoglobin induced at the low
oxygen tensions prevalent in metabolically active tissues. Sickle cells are also
characterised by an enhanced cation permeability, resulting in cation depletion and
cellular dehydration. Since the delay time for the polymerisation has been described
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2 as an extremely steep function of the sickle haenpgl obin
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condudteatmembf bigcklescelf anddroia (Effectd of Ce‘tadﬂrtanOpovalﬂm gationn suspensi ons

of er hroc t.es nd t nds are,.25.ther e Leted to be useful
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Arch 1986‘2 407 (supp M es 128-141 descri bes several corrpounds 30
SIS 28

wi t 1P 2H8(198R) en 389 ty. A very potent conpound descri bed
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chl oride c'nanne tre e ce anaema i s

not dirmaintaiacclidetraneutrality, blockade of erythrocyte chioride channels sh&lBSe d8JTE SHEET
(RULE e%@ctive as blocking the K-channels itself. An advantage to the use of chioride
channel blockers is that salt loss which may occur due to activation of unknown

20 K-channel types will indirectly be blocked too.

The compounds of the present invention are potent blockers of chloride channels as
measured by concomitant measurements of conductive netfluxes of chloride and
membrane potentials in suspensions of erythrocytes, and the compounds are

25 therefore predicted to be useful in the treatment of sickle-cell disease.

Several chloride channel blockers and the use thereof have already been described:
Pflligers Arch (1986), 407 (suppl. 2), pages 128-141 describes several compounds
30 with chloride channel blocking activity. A very potent compound described herein is

5-nitro-2-(3-phenyipropylamino)benzoic acid. The use of chloride channel blockers for
the treatment of sickle cell anaemia is not disclosed herein.
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3 US patent No. 4.889.612 describes Calixarene derivatives and their

use as cHWOMBM#79 channel bl ockers. US patent No. 4. 8GZ/DKI80OES3cri bes
certain 5%nitrobenzoic acid derivatiyes and their 5 use in the treatnent of
cerebral oedens. WD 96/ 16647 descri bes the use of chloride channel

use of UsrraerhBe: AisRs T noaiines CRPIREY R BUERS AT vBIF yPEBE chid,” "™

The prgis&ritielibg@rson relates to a series of substituted phenyl derivatives

whi ch are potent chloride channel bl ockers, and their use in the
treatnment of sickle-cell anaem a, for exanple.
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accepta@émﬂwtreawm@jfcemrahoeﬁmasefuI in the treatnent of di sorders
or di seases responsive to the bl ockade of chloride channels. 20 Still

anot her object of the present invention is to provide a nethod of tfeating

di sor dgj§ W@é{ﬁé@&&sde%%agnﬁsev cf oﬁ&@chéﬂﬁ@a&sc@rs%v Hdudfior BRIHE! S, such
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si ckl e; ce ataf-ﬁﬂ‘ Summary of the
I nvent*rﬁﬂ mef @U?‘fmém i on then conprises, inter alia, alone or in
comgpnati on: 30 A conpound having the for mul a

The present invention relates to a series of substituted phenyl derivatives which are
potent chioride channel blockers, and their use in the treatment of sickle-cell
anaemia, for example.

15 Objects of the invention

It is an object of the present invention to provide novel substituted phenyl derivatives
and pharmaceutically acceptable salts thereof which are useful in the treatment of
disorders or diseases responsive to the blockade of chloride channels.

20
Still another object of the present invention is to provide a method of treating
disorders or diseases responsive to the blockade of chloride channels, such as for
example brain oedema following ischaemia or tumours, diarrhoea, hypertension
(diuretic), osteoporosis, glaucoma and in particular sickle-cell anaemia.

25

Summary of the invention
The invention then comprises, inter alia, alone or in combination:

30 A compound having the formula
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4 [err] wo o08/47879 or a pharnaceutically acceptable salt phehy 5
wherein one- of Rlerr], Rerr] and Rerr] is a cyclic or hetero@%’ (lugzacidi__c

functional group having a pKa vdl ue below 8 or a group which is
convertible in vivo to such a group; Rgerr], Rlerr] and the two ot her
substituents Rerr], RergP?ang'R err] are gach Ridependently sel ected

from hydrogen; al kyl; al koxy; n; /Arifluoronethyl; cyano;

ydroxy; hal ogs
nitro; amno; 10 al kyl am ;

-Sgerr]N(Rerr])[err]; - R err]; R aryl, biphenyl,

phenyl am no, phenoxy or heterdaryl, wherein vhe\aryl, biphenyl,

phenyl am no, phenoxy & hefé%/oaryl group’mayRbe substituted one or nore
times with substituents sel ected from al kyl , hydroxy, al koxy, hal ogen,
trifluoronethyl, cyano, nitro, am no and al kyl am no; aryl and

hete.rgahyﬂharﬁ{aclg[,%%ﬂ% 3 fgém;té%#tqgﬁﬁqﬁrr] and Rlerr] together forma

cyclic structure an ituents Rlerr], Rlerr], Rerr],
Rlerr] and Rlerr] is as defined above; and R7 is hydrogen, alkyl,

e Bo e gt %0 SEhiters i i ol st o
- SA eardkdlvkiue below &of & ghbligiwhloh 1@ converifbie in vidEttsucha §idap; 25 Rlerrl
i s hydrogen, or alkyl;
R*, R® and the two other substituents R', R2and R® are each independently selected
from hydrogen; alkyl; alkoxy; hydroxy; halogen; trifluoromethy!: cyano; nitro; amino;
10 alkylamino; -COOR’; -NHSO-alkyl; -SO;N(R)z; -SO,0R’; -CO-R’ ; aryl, biphenyi,
phenylamino, phenoxy or heteroaryl, wherein the aryl, biphenyl, phenylamino, phenoxy
or heteroaryl group may be substituted one or more times with substituents selected
from alkyl, hydroxy, alkoxy, halogen, trifluoromethyl, cyano, nitro, amino and alkylamino;
aryl and heteroaryi, or R®and R* or R* and R® together form a cyclic structure and the
15 other substituents R, R% R® R* and R%is as defined above:

and R is hydrogen, alkyl, amino or phenyl;
Y is -CO-, -CS8-, -SO,-, or -C(=N-R®%-, wherein R® is hydrogen, alkyl, or cyano;
20 )
Xis -NH-, -CHz-NH-, or -SO5-NH-;
Zis NR®, O, -CH=CH-, -N=CH-, or -CH=N-
25 R®is hydrogen, or alkyl;
R", R™?, R'®, R"and R™ are each independently selected from hydrogen; alkyl; alkoxy;
hydroxy; halogen; trifluoromethyl; cyano; nitro; amino: alkylamino; -COOR’;

-NHSOz-alkyl; -SO,N(R)2; -SO,0R’; -CO-R’ ; aryl, biphenyl, phenylamino, phenoxy or
30 heteroaryl, wherein the aryl, biphenyl, phenylamino, phenoxy or heteroaryl group may
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Rlerr], Rerr], Rerr], Rerr] and Rerr] are each independently selected
from hydrog@]%/ﬁﬂ‘!&yl aI koxy; hydr oxy; hal ogen; trifl uoroP@t‘/DwslomyZano;
nitro; amno; al kylamno COOR[err]; -NHS( err] - al kyl ; -
-SQerr]N(R[err])[err] -SQerr]O?[erﬁ] -COR7; aryl, blphenyl,

Dheny | Al S Ol 20 DRLel Sy L ter L 08 W iy, ko,

SUBST! ThfogeliEdfid tﬁ)@c ano, nitro, amino and alkylamino; aryl and I'reteroaryl orone
5 bes tltg 13n¥)3 ] bstitle selected from
al kyl, of @& band RFKBE and R™mR camhR tand Ruomuddﬁﬁybgemafmm aicyclic ani no

S kéﬁr&”k[ ﬁ?*ﬁéﬁ?i SBhE R o R o Bl P s et Shne anch 2

cycli ¢ R is abldéfineticabove: the ot her substltuents R11, R12 Rlerr], Rerr]
and Rlerr] is as defined above and 5 Rferr] is as def i ned above;

conpound as above wherei n one of Rerr], Rerr] and Rerr] is

3- hyd d
Tt ¢ Eledingsang s Wby wherein oYY B O AR RS I'S Al Showy-AoRU By R, &
2, 4-di omdranydmbmyrw dyl, 24-Brydirsryot, 2,434z @Std@kd-lhz 4-oxadiazolidinyl,
25d|o rro glng )ﬁ4d|oxo- 1013th|azoI|d yl
3- hydr O%A'F’Z‘?%Qa% grolidin yaﬁoQ‘QXPB%QEFir@P(y‘IPW@Mya.|50§ll9xﬁ'§(¥fﬂ$ildlﬂwl, w4-dipxo-
hyd 1 . |
3yh;/0|>rég)-3y3-§;llr§§é‘m @ﬂ Qgﬂh)‘éxy E%gr Oxgll § hyﬁﬂi?% ﬁﬁgér&y-lsothlazolyl 3-
g hydr gﬁydmw'ﬂa?sﬁegwlavwowttenatoly%dﬂw;éﬁ%rwmwz &hydroxyllpyl&aéozlyr 2z ﬁ% yl,
0X0- i 7 i ro triazo i S
oy vl SRS St & Rt i S-S s ichinyiet. i 2 dinyero
3-Trifl . ~ | ] |
3T | e e Ry B RCoX-Off 1. xRz, 076 L BN 2 4L ERz ol 25 NRT
3-Tri f | @do¥rig &fiphenyl - 4- (3- pyri dyl ) - 2- (5 tetrazol yI )phenyl urea; 20
3-Trifd uoromet hyl phenyl - 4- (1 -naphthyl)-2-(5-tetrazol yl)phenyl urea;

3-Tri fsl uor oret hyl phenyl -4-(4-trifl uoronet hyl phenyl)-2-(5-tetrazol yl) phenyl
urea; acam‘b”ouhldmabmé})éa@dneammnﬂ&;d yl)-2-(5-tetrazol yl) phenyl urea;

-Trifl h hi_enyl | yl') phenyl
3771 11 o GRATRYISIRARYov-4-Site-2riaprEagely eherylnasalzol y ) pheny! ur ea; 25
3- T i 1 qoranisrbilethABHbng-A-t2 HaBRINHES OB RIAN bR Lied; St T azol y1) pheny!

ur ea;
3- Tri f | SoFudfiarnyietidphenyl-4-{3-piyddyily-La(d-tetrazolyyphenylamsh) - 2- (5-tetrazol yl ) ph

Al TR RMSSRIRYPOU:4-41-BAPREWA B4 RRalYARhenY| 819t r azol y1 ) phenyl
ur ea 3-TifiddrofretioyipRBRYIYA-pheiforemethylyiéryi) o X sdettalb by BigRenyt w¥ed;Pheny!
3-Trifl Sol dkarameindabenyl-4-EB-duyl) 2-(5- tﬁtl’%ml)d)phemyhutaa azol - 1-yl) phenyl
R T R N S R e S T Rt At
2, 4-tr Ba'Ettn‘Iudkomdtl)ﬂbber -4-(3-nitrophenyl)-2-(5-tetrazolyl)phenyl urea;

25 3-Trifluoromethylphenyl-4-(4-ethoxycarbonylphenyl)-2-(5-tetrazolyl)phenyl urea;
3-Trifluoromethylphenyi-4- -(4-diethylaminocarbonylphenyl)-2-(5-tetrazolyl)phenyl urea;
3-Trifluoromethylphenyl-4-(4-aminocarbonylphenyl)-2-(5-tetrazolyl)phenyl urea,;
3-Trifluoromethylphenyl-2-(4-hydroxy-1 ,2,4-triazol-3-yl)phenyl urea;
3-Trifluoromethylphenyl-2-(3-oxo-1,2-dihydro-1,2,4-triazol- 1 -yl)phenyl urea;.

30 3-Trifluoromethyiphenyl-2-(2-ox0-3H-1 »3,4-oxadiazol-5-yl)phenyi urea;
3-Trifluoromethylphenyl-4-biphenylyl-2-(3-oxo-1,2-dihydro-1,2,4-triazol-1 -yl)pheny!
urea;

3-Trifluoromethylphenyl-4-amino-2-(5-tetrazolyl)phenyl urea;

SUBSTITUTE SHEET (RULE 26)



urea; 3-Trifluoromet hyl phenyl - 4-am no-2- (5-tetrazol yl ) phenyl urea;

SUBSTI TUT, ﬁjﬁg ol RULE 26) ,DK9 100162
3- T% uo;—omat hyl phenyl - 4-acetyl am no-2- (5-tetrazol yIP) phenyl urea;

3 Trifl uoronet hyl phenyl - 4- benzoyl am @0- 2- (5-tetrazol yl ) phenyl urea;
3-Trifluoronet hyl phenyl - 4-(4-carboxyphenyl )-2-(5-tetrazol yl ) phenyl urea,;

3-Trif Wm&bhtét Fhe'ﬂxyl%ééetglanhmo@(ﬂ—tn!radqiyh}phmlnyl are@- t et razol yl ) phenyl .
urea, pheny 2-(5-tetrazol yl)

3- Bi phgn‘ymf;uorgrr(e;hylglfnm)ﬂ& peiy@)@ew %E-ngtgtrazolyl?phenyl urea;
-1 nd .
3 b oo RO HERENA PRER SR strzoyphen e

3- Acet y&-‘bﬁﬂum'bniem)ﬂphemylaaz-(ﬂ-ahutpbearjolonylpdaanyI)Q-(s-tetrazolyl)phenyl urea;

3- Bi ph | -4 | ) phenyl
3- (|3p enélﬁ]e}‘ﬁwgﬁy(gqﬁ%ﬁéwmgé '?é ?')r QZ§P§| )ngﬁyl ur ea. a
phar m@BMh@ﬁVMQWﬂQ@t@k@WDﬁH@WI'lﬁéé‘g a therapeutically effective anmount of

rTPoun above ‘or a pharnaceutically acceptable salt thereof
toget hé&- nﬁanw-aéﬁdetramlyk)pml prea;maceut i cal |y acceptable carrier or

di I uen t he ) for the preparation of a

medi ca?@ﬁfOWBPh?Wé%gm??%% @g@r%gf)@@%ﬁ?@gc%gﬁ or disease of a |living ani mal
body, iFRACeApHENYI- El{ﬂﬁt@trazblyl)bhenyldlré@rder or disease is responsive to the
bl ockade_of chl ori de channe the use of a conpound as above for the

pr ept éi‘B!ﬂ'i‘%‘V'yét"*r@’@ﬂl%ﬁdﬁtte'fré?mb’h@henY'tul"%%rt ment of sickle-cell anaenia,

h h t
(i ur ot e Py e oé.éfﬁﬁ*?ﬁﬁ‘é%ﬁ.@fgwﬁ%f@ UE, ot Farmat o y - condi 11 ons
or healing ulcers; a nmethod for the treatnment of a disorder or

di f I ni mal . bod I n¢l udi whi ch di sorder or
d: :g::?@ Saawlggb&%awmnm%m j ft}qgﬁp@ppa%lﬂéﬁgﬁngelsamouhkgf’@rI si ng

admi ni Sdo‘?ﬁbdlﬁ& 8s ﬁHg% vb ot hAH 4t ]pEQﬁVabéb giase §aﬂﬁ‘h@?éofétogether with

t herapeuti'c ctlve anount of a ‘conpound as above; t hod
for 151eattlewtomhmmacauntlsaﬂwaccentauemser off dusuentm ng ani mal body vm| ch
di sorder or disease is sickle-cell anaem a, brain oedema follow ng

i schaem a or

the use of a compound as above for the preparation of a medicament for the
treatment of a disorder or disease of a living animal body, including a human, which
disorder or disease is responsive to the blockade of chloride channels;

20
the use of a compound as above for the preparation of a medicament for the
treatment of sickle-cell anaemia, brain oedema following ischaemia, or tumours,
diarrhoea, hypertension (diuretic), osteoporosis, glaucoma, allergic or inflammatory
conditions or healing ulcers;

a method for the treatment of a disorder or disease of a living animal body, including a
human, which disorder or disease is responsive to the blockade of chloride channels,
comprising administering to such a living animal body in need thereof a therapeutically
effective amount of a compound as above;

30
a method for the treatment of a disorder or disease of a Iiving animal body which
disorder or disease is sickie-cell anaemia, brain oedema following ischaemia or
tumours, diarrhoea, hypertension (diuretic), osteoporosis, glaucoma, allergic or
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tumours, diarrhoea, hypertension (diuretic), osteoporosis, glaucong, .

al | ergi ¢ owo 98/47879 SUBSTI TUTE SHEET/DKRRNE626)
7 i nfl ammat ory conditions or ulcers, conprising admnistering to such a -
l'iving ani mal body, including a hunmah, in need thereof a therapeutically

effective anount of a .. conpound as any above:. . 6.a pethqod for the

or epar at NJANETAtork SRRBIIARS 22 UeRSsecorBBisNoaarinistering,{b such a diing syma!
conrpound is i ' i nd
S e B MBS AP 1 pocl oot 3 Herapdgepy s okt 327
conpoundcompoupdtdscamoaboNe; [err] 15 wherein Rerr], Rerr]
Rlerr], Rerr], Rerr] and Rerr] is as defined above, or b)
reacting a conpound having the formula [err]

5 a method for the preparation of a compound as above, comprising:

a) reacting a compound having the formula
R R"
R' N=C=W
RM R15
10
wherein Wis O, or S and R'', R'%, R'®, R'*and R'® is as defined above, with a
compound having the formula
R' R’
NHR® R’
R® R
15
wherein R', R%,R® R* R® and R® is as defined above, or
b) reacting a compound having the formula
R12 Rﬂ
RE X—Y—NHR®
20 R‘M R15

wherein X, Y, R%, R", R'2, R'®, R and R'® is as defined above, with a compound
having the formula
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wherein X, Y, Rerr], Rerr], Rerr], Rerr], Rerr] and Rerr] is as
defined ab *4, % a conpound having the formul a PCT/DK98/00162
SUBSTI TUTEQXQEE 8? ULE 26) . :
[err] wherein Hal is halogem8and Rlerr], Rerr], Rerr], Rerr]
and Rlerr] is as defined -above, whereafter optionally the conpound
obtained is converted to anot her conpound of the invention and/or a
pharmaceutical |y acceptable salt thereof is_jormed using -convent i onal
met hods; and 10 the use of chloride | blockers in the treatnent of
si ckl e- cel | di sease. Exanpl es of aceutically accept abl e addition
' ) 3ude inorganic and organic
hydr obr om de, phosphat e,
nitrate, perchlorate, sulfate, citrate 5Ia ate, tartrate, 15 nul eate,
fumarate, mandel ate, benzoate, ascorbaﬁ nnamat e, benzenesul f onat e,
nmet hanesul fonate, stearate, succinate, gI ut amate, glycollate,
t ol uene- p- sul phonat e, f or mat e, 2n'ra:{on“at e, apht hal ene- 2- sul phonat e
sal i cyl atwheralh Makis dmagereandsBi hRE R, K anChRe is a8 gefined apoveedur es wel |
known |5n the art.

whereatfter optionally the compound obtained is converted to another compound of
the invention and/or a pharmaceutically acceptabie salt thereof is formed using
conventional methods; and

10 the use of chloride channel blockers in the treatment of sickle-cell disease.

Examples of pharmaceutically acceptable addition salts of the compounds of the
invention include inorganic and organic acid addition salts such as the hydrochloride,
hydrobromide, phosphate, nitrate, perchlorate, sulfate, citrate, lactate, tartrate,

15 maleate, fumarate, mandelate, benzoate, ascorbate, cinnamate, benzenesuifonate,
methanesulfonate, stearate, succinate, glutamate, glycollate, toluene-p-sulphonate,
formate, malonate, naphthalene-2-sulphonate, salicylate and the acetate. Such salts
are formed by procedures well known in the art.

20 Other acids such as oxalic acid, while not in themselves pharmaceutically acceptable,
may be useful in the preparation of salis useful as intermediates in obtaining
compounds of the invention and their pharmaceutically acceptable acid addition salts.

Halogen is fluorine, chlorine, bromine or iodine.
25

Alkyl means a straight chain or branched chain of one to six carbon atoms, including
but not limited to, methyl, ethy!, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, and
hexyl; methyl, ethyl, propyl and isopropyl are preferred groups.

30 Alkoxy is O-alkyl, wherein alkyl is as defined above.
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20 O her acids such as oxalic acid, while not in thensel ves

phar nmaceutwoadskys7accept abl e, may be useful in the prepar RATKWI00362 t S

useful as tnternediates i n obtaining conmpounds of the invention and -

t heir pharnmaceutically acceptabl e aci & addition salts. Hal ogen is

fluorine, chlorine, bromne or iodine. 25 Al kyl nmeans a straight chain

or branched chain of one to six carbon atons, including but not limted: -
' Il?éFeYﬂ pentyl, and

hexyl %rbwoei,& pg?%gy?rs éwg%r}hr' opyl glr %%égf géf?neédd gtrd%%%os 30

Al koxy s O al kyI V\,herel n al kyl is as defined above.

SUBSTIT E SHEET (RULE 2 - . I
SeYalis O ?’PFVS'# Rl grope havipg él%ﬁ below 8 or & groypich is 55

deti nod @hO¥Red in vivoRBducHYrblip dre FERIPEIAN bS FHYdtoRy BrexdiphRifiye-a PKa

bel ow 8 or a group wh converted in vivo to such group are groups

such as mw-éeqxodpmmldwraﬁytﬂlpxq-1 2 4-oxatliazalidiny,@4dioxedimidazolidipyli2deo- 1
,dizoiooéa ' az Iy (Hﬁ?f%f Byvpﬁ'/l ? gzangggrgélﬁtgﬂr g-y%wo%b?i ,3-thiazolidinyl, 3-hydroxy-

2, 4-di 0>1§o>aaz%w| fE-ﬁ?Qid)?H@Mkazo?ythd’fy@Wx -|soth|a§619|ZQLWdroxy 1 2 5-thiadiazolyl,
5- hydr oxy-i soxXxaz

dr oxy-i sot hi azoly rox1y 5-t hi adi azol yl,
t et razo|t§tra2®yh§idwsir9xy-mwly§ hVQchmd’%@Wr?aEngY' 3 4-oxadlazoly| 4-
2- hyd | %l t |4,
3- oioigﬁ%{?ﬁ@gf 0- 1, ﬂ |°§<z° 6? '3%1 &hgaoxo A}_&rﬁzoiylllé'ox agﬁlﬁz“d oxadlazolyl,

3- oxo- 1,32-0ﬂbhy21-fddhyﬂrﬂ-142 t4l’-trlazolyl/bndQm)ﬁrbxw-ﬂi&o%yblwnenylcI obut enyl .
Heteroaryl is a 5- or 6-nenbered heterocyclic nonocyclic group. Such a

monocyclic het eroaryl group includes, for exanple, oxazol-2-yl,
oxazol - 5 | |
t hi azol ﬁ-ﬂefoﬁﬁécaé{zgl ob’é Téﬁgﬁ?éa@hfeteééc -")é rrslgt['l @gg;ﬂrgﬂgY$ucH §9ﬁ§ﬁ(9&yc'ﬁcy

i sot hi azlnﬂtezbam grospnmcladm for 9xampteg oxazeb2Hiyh aazel-¢yl, oxazol-5-yl, isoxazol-

T 5! 510 Bz, igodabhgo IR A2 tridadis-y! iaZone YR RAERZPI
1,2,5- ths@mmm ;4 hébthlézollsryﬂdz@h%xad?azdlﬂsiﬂzq)'z/hsoxédlaibdszw vb,4-

-pyrronI yrrol yrrolyl, 2-furanyl furanyl t hi enyl

3PV enthlacieasabyiy ! 2.4 thipsiazpl-S-vi1 25 pyad@;tpl S Riempiadiprolayt 12,5
4-pyri m i 201251 5 1275 hiB¥lazoPa RN | SAfdaPbly, Siridaz8R%! BhniddZoly, 1-pyrrolyi,
2-pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
20 pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 2-
pyrazinyl, 1-pyrazolyl, 3-pyrazolyl, and 4-pyrazolyl, 2-furyl, 3-furyl, 4-furyl, 5-furyl.

Aryl is an aromatic hydrocarbon, such as phenyl or naphthyl.

26 The compounds of this invention may exist in unsolvated as well as in solvated forms
with pharmaceutically acceptable solvents such as water, ethanol and the like. In
general, the solvated forms are considered equivalent to the unsolvated forms for the
purposes of this invention.

30 it will be appreciated by those skilled in the art that the compounds of the present
invention contain several chiral centres and that such compounds exist in the form of
isomers (i.e. enantiomers). The invention includes all such isomers and any mixtures
thereof inciuding racemic mixtures.
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pyrazinyl, 1-pyrazolyl, 3-pyrazolyl, and 4-pyrazolyl, 2-furyl, 3-furyl,.
4-furyl, 5z furxl Aryl is an aromatic hydrocar bon suclkbrgﬁKpg)mgi or ..
napht hyI WO Sy, conmpounds of this invention may exist in unsolvated as-
well as in Solvated forns wi th phgynmaceutically acceptabl e sol vents such
as water, ethanol and the like. In general, the solvated forns are

consi dered equi valent to the unsolvated forns for the pur poses of this.

i nventi on. 30 It will be appreciated by those skille cg n-the art that the
conpourBsmefofithe cpmpoends of thewp@senbmveaam eXist ify er)Aan (1‘ fmsaswedas,ng

that such co nds gxi st. The
i nvent |'BﬁaFﬂg‘F%§é'§‘sa PCEW&% @g@gﬂ%}]‘% Vneyd ilr'#é()p%r ggﬁéal%&l@?gg% b?nc udi ng
E &CJEE‘ ) BIRddY. &5 example, by separation of diastereomeric salts theRESTitiTan BpSEEiyT

the conactivecacid;andhiberatiag the oplically iastive gmipe compaund,by E'e?P%'PW“'&é el |

|
ant poddasd, ey etiog (57 fBing fAdgmaRs IR, HRAGHNS ahlbBAseh OREED e ¢
Salt ts tbﬁéﬁ@ﬁrmétbgm(;;mmn aabpticdllyeadtiveematrixd Ragetit icompaundg afkbe opt i cal | y
active am ne co n

resol vi PE@Sest Wﬁﬂ@%ﬂ cap gh‘ﬁ%ég%%te Mn&q{h%gﬁg@cqﬁ é“&'&?@és . QW Sotloal
chromat g Ve% 18R A'4- - ( gat-t)btésaﬁt rb?‘carﬁéﬁ@f@tﬁpﬁdﬁﬂ?@}lwfs fok the

present 'on can thu e reso hel r optical antipodes, e.g.,
by fnacexample TheorrqmpwndszctttherpreSeMm\wntlon mauradscabes'esmﬁd@wéhes or

h h t lts f 10 f t
Cvent | BTRIEN A s areckue e, sy Hhaction of 16 EBARIRGS of 1E P’ | . e
byt r eacfd\/t@i‘\tl&{t Afﬁ%r?@ﬁﬁ’éﬁ!l?%tl@é abh@at@ﬂ%%%xyllc doity s0th as that dier&vedofptbmc aI |y
active activate

ch that d d f
pheny! al-8rome) ptteffy?éiar?l)((te) GC) wz(r:(bweywlg@nq 4;) 6F ?{) IC;%UH}?ES}%%F}P@ é{cg?)ﬂﬁ't?r

of the KB defiasi eI EianiaeE By AR BYneCasihbpinds of e @’ég?ﬁt‘ﬂgs
l'i ke.15 mvewﬁddImtmambﬁmallymwémldrbmrmbva‘te tike.of optical isomers, known

to those skilled in the art may be used, and wll be apparent to the
average worker skilled in the art. Such met hods i ncl ude those di scussed

by J. Jagififonafmdthbd€tor 178 fesdivalidntst dptical isomers, known to those skilled in the
art may be used, and will be apparent to the average worker skilled in the art. Such
methods include those discussed by J. Jaques, A. Collet, and S. Wilen in
20 “Enantiomers, Racemates, and Resolutions”, John Wiley and Sons, New York (1981).

The compounds of the invention may be prepared in numerous ways. The

compounds of the invention and their pharmaceutically acceptable derivatives may

thus be prepared by any method known in the art for the preparation of compounds of
25 analogous structure, and as shown in the representative examples which follow.

Biology

The compounds of the present invention are potent blockers of chloride channels in

30 normal as well as sickle cell erythrocytes. The ability of the compounds to block the
erythrocyte chloride channels can not be demonstrated by classical
electrophysiological measurements such as patch clamping, since the channel unit
conductance is below the detection limit of these techniques.
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20 "Enantionmers, Racemates, and Resol utions", John WIley and Sons, New York
(1981). WO 98/4T8m conpounds of the invention may be prepar RCTPKIMN6DUS
ways. The= - conpounds of the inven{)' on and their pharmaceutically - -
accept abl e derivatives may t hus prepared by any nethod known in the
art for the preparation of conmpounds of 25 anal ogous structure, and as
shown in the representative exanples which follow :

Bi 0l 09YA dose-rehoNSEBXBLAATENE Welé tIBRGIBIpArHEd toancompammt DI ocker s of

chl ori de channel's I n normal as well as ‘sickle cell erythrocytes. The

abi | ib t ygeasummmgbomatiuemei?wem@f C|3I' (Jce)rayndwmybr@nerrlroienti@swahifel s oan
2 par chppaapnag: coytiissyRRE(eifinmion. £, AR NG TRRLLL. (RRILFATTRIE

det eqf it 'leih@iﬁgcﬁ'f - Mool $CTFIURES Scross the Human Red Cell Membrane in the
SUBSTI TUTE SHEET (RULE 26)

11 presenciebthedRistiopepbaiscCCedhts MembraneBiglo9d 221-287mkd by

' d ' f d d
reror it e R EBERiaRoes fES) Hary Calehate by3nd ot fbieadaliof cld . ™"
P. and (Bodgkirg ¢ aad Huixley, 0.86]1952) Phe edmpohents ofahembmee condikidneted
Klerr] Fl uxes across . the Human Red Cell Menbrane_ in the presence of the
Pr ot r orip @ giant@xpn of Loligemnt dtiysimlolond sl 1e AdH472): ) | The menbr ane

d [e{c[(] conductances (Herr]) were calculated by the follow ng equation
g

(Hodgkin, A. L. and Huxley, A F. (1952) The conponents of nenbrane

conduct ance in the giant axon off td&i go. J. Physiol. Lond. 116,
449-472): 10 F* Jlerr]

derr] = --------- Ge = - (Vm - Eferr])
15 where F is the Faraday const antyy, E[E&y] I's the Nernst potential for the
d-ion. Adrmi ni stration of 3-Trifl uoronet hyl phenyl - 2- car boxyphenyl urea
to a suspensi on of normal erythrocytes bl ocked Gerr] nore than 95 %

11108 R e e Sl B o RO SOYA L i ook, T
er yt hr o&gin@tsistration of 3-Trifluoromethylphenyl-2-carboxypheny! urea to a suspension of
normal erythrocytes blocked Gc more than 95 % with a Kp-value of 1.3 uM. The
compound equipotently blocked Gg; from oxygenated as well as deoxygenated
homozygoteous sickle cell erythrocytes. '
20
The Kp-value for for 3-Trifluoromethyl-4-bromo-2-(5-tetrazolyl)-phenylurea in this test
was 1.9 uM.

Experimentally induced cell volume losses were meésured as changes in the relative
25 volume of packed cells. Inducing a massive water and salt loss (KCI) by addition the

K*-ionophore valinomycin to the suspension for 5 min reduced the cell volume by 26

%. 3-Trifluoromethylphenyl-2-carboxyphenyl urea dose-dependently

(ICso-value of 1.2 pM) reduced the volume loss to 7 %.

30 Deoxygenation induced permeability increases of sickle cells were estimated by
measuring the extracellular K*-concentration vs time. Normal erythrocytes exhibited
very small K*-fluxes, which was insensitive to deoxygenation and insensitive to 10 uM
3-Trifluoromethylphenyl-2-carboxyphenyl urea. The K* flux from oxygenated sickle
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20 The KD-val ue for for

3-Trifl uwgﬁ-}gﬁ 4- bronp- 2- (5-tetrazol yl)-phenylurea in tpftopksidoie2z Was-
1.9 [err] Experinmental Iy i nduced cell volunme | osses were neasured as
changes in the relative 25 vol une df2 packed cells. Inducing a nmassive water
and salt loss (KC) by addition the Kl err]-ionophore valinonycin to the
suspererythmoéyies wasi awsrtma:bnghehmamefmmmrmeé engthzgytes ggd these fluxes was

(1 Q@ it 4y BN oot RRBRERARRN, IbBBeRE T 0o 7 o a0
Deoxygﬁ'rﬁﬂu%métﬁwﬁﬁén 92-6&%5(}/ é’nlyl 6L AFCRM)ths balshEK AUk SronfsRKRSt | mat ed
by nmeasuring the extracel [err]-concentration vs tinme. Nornal

er yt hrarythresytes Wasi nasthalised ang teendebxygenationfindieed fluk compeaent wesesi ti ve

to deox 1.0 nd insensitive to 10 [err]M
3-Tr fq%fjo%eqlﬁﬁthenyl 2- car boxyphenyl urea. The Klerr] flux from
oxygenat ed sickle SUBSTI TUTE SHEET ( RULE

eryt hrocyt es was

26

2- é t i rd sifiuprmaethyiphanyr Hrarhexiaheryl praa ée peedodn do mie%énﬂlrat&% was
I t I f

gc_(l:_(rel f uo%glr({é xﬁnguhltg%ﬁoyg&pgg’xypﬁzﬁl ! 8pea ?18r Fzspf(l\a/p C)t he basal

Klerr]-flux from sickle eryt hrocytes was nornallsed and the
deoxygenati on i nduced flux co onent mere near abollshed

3- T?gfluoronethylphenyl-z-carb gomp pPGch to mce and rats
at concentrations up to 250 ng/kg I.p. and i.v. 10

Phar maceuti cal conpositions While it is possible that, for use in

t her apyhile mlermxssrbdb tifat} foe use Vretierapy nagompoundad rtﬁ\enirwtemied rmay bee raw
chem cal erable to resent t he active ent as .a
e eainistarsd 85 fis oy shemisat, IS HigterAbledoiRsESet e Aev RS BrRnt s

phar mageaimaciutibar Bkhafatigs conprising a conmpound of the invention or a
pharmaceutical l'y acceptable salt or derivative thereof t oget her with one

or Mre pharnmaceutically acceptable carriers therefor and,
The invention thus further provides pharmaceutical formulations comprising a
compound of the invention or a pharmaceutically acceptable salt or derivative thereof
together with one or more pharmaceutically acceptable carriers therefor and,
optionally, other therapeutic and/or prophylactic ingredients. The carrier(s) must be
20 “acceptable” in the sense of being compatible with the other ingredients of the
formulation and not deleterious to the recipient thereof.

Pharmaceutical formulations include those suitable for oral, rectal, nasal, topical
(including buccal and sub-lingual), vaginal or parenteral (including intramuscular, sub-

25 cutaneous and intravenous) administration or in a form suitable for administration by
inhalation or insufflation. |

The compounds of the invention, together with a conventional adjuvant, carrier, or
diluent, may thus be placed into the form of pharmaceutical compositions and unit
30 dosages thereof, and in such form may be employed as solids, such as tablets or
filled capsules, or liquids such as soiutions, euspensions, emulsions, elixirs, or
capsules filled with the same, all for oral use, in the form of suppositories for rectal
administration; or in the form of sterile injectable solutions for parenteral (inciuding
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optional Iy, other therapeutlc and/or prophyl actic ingredients. The
carrier(swompe47stee 20 "acceptable” in the sense of being coGEDKbS/Ee0I6Et h

t he ot her 7 ngredi ents of the forrqul ati on and not del eterious to the -
reci pi ent thereof. Phar maceuti c&l fornul ations include those suitable

f |, rectal t qpi cal . (;includin buc al d sub-1ingual)
vagi naPUBFUBEPaHIISE: SUHITRIM RS s Ao hs i insaiosads fawus herabt
intrav mp ﬁé@@ érﬂfdn%ﬁr@red@n& lﬁ%ﬁ\/?;h‘béﬁé} gﬁo%&ﬁloﬁgr‘%vﬂh%‘i"i/ﬂﬂio% by

i nhal at1 on or |nsu atlo he conpounds he i nvention, together

wi t h aadditionat activel compwmla or pmmples,, aml such unltmsagerfagms may omtyalmc ed
into the for OSJtlonS it 30 her

L’ 188y s s TRV A S BERER inhediRaf BimHE s e ERE NS intelied,

capsul gai abségéwuﬁq;e mewéyéwmm&latmgmmm teﬁr(ﬂbfhﬂmgrarﬁé bkirs, or
capsules¥ led w the sane,” all for oral use, in the form of

supposaetive ingredient egmagre broaam Aiktorene bundiad (190) milligeams operdeblet/.are

Sr2Ct BBkl oL RS BRI it dddate EiRe.

13 subcut aneous) use. Such pharmaceutical conpositions and unit dosage
forns er eof onprise conventional ingredients in_conventional
pr opor %fFler@mmWso?f thetresent inventian Gashae agpiinistratechinon Mide ¥arigly 6l es,

and 3. eha yhirbn(403AaERTERNET WAPBS Shlious 13Hos LBk fn e &4 ianaoun of

the activ I ent “conmensur a the I'n sage range
to be followipgdosage forims mayscaroprise, ralsrtgemmvebbmpurielrut,mlmw aptompoant iof e

i ngredi,ent or. nore hroad to 0 m,l | i,granms, ..per
{ abi ot i jnyntiof BF & ehiatgiaeutitaiiacbeptahie Saflicla dambhutd o ik BVehBs.
The conpounds of the present |nvent|on can be admnistrated in a wde

variety of oral 10 and parenteral dosage forns. It wll be obvious to those
ski Il e?;'or prepasing phamaceitisal compositions frotothwgeompousdsialtheopmesest, as the

2t 4 AR i SRR i A BB 59 L, Sot oy,

pr epar iprgparationgireiides pbwders) tableisp pilsf caeUIes, caemRa, RUPpeSitdiss, Rihgsent 15
i nventi on, gar maceut ically acceptable carriers can be either solid or
i

i qui ddispersipler grapules. fy gqlist carrighsan e oneCPARR FUbstanses whichmaysalso
I
caret o RetsE el naROR Sgbi eoi@lnery HTRSH, BUESHARYSER R,

carrier can ubstances as d
f | avoupresgrugtivass tablet disintégrating algehts, caansencapspiatidgmyategiaht s, bi nder s,
20
in powders, the carrier is a finely divided solid which is in a mixture with the finely

divided active component.

In tablets, the active component is mixed with the carrier having the necessary binding
25 capacity in suitable proportions and compacted in the shape and size desired.

The powders and tablets preferably contain from five or ten to about seventy percent
of the active compound. Suitable carriers are magnesium carbonate, magnesium
stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,

30 methyicellulose, sodium carboxymethylicellulose, a low melting wax, cocoa butter, and
the like. The term “preparation” is intended to include the formulation of the active
compound with encapsulating material as carrier providing a capsule in which the
active component, with or without carriers, is surrounded by a carrier, which is thus in
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preservatives, tablet disintegrating agents, or an encapsul ating material.

20 In pooosmmrothe carrier is a finely divided solid whiRGT/PKIS/ 9162
m xture with- the finely di vi ded aiéive conponent . In tablets, the -
active conponent is mixed with the cafrier having the necessary bi ndi ng 25

bt T eabssociation e fnauntethn apaee and InPar RS e NebBL: REPBHFOVHETS, ¢ en -
to aboug, rﬁﬁn %ﬁu&%ﬁﬁ&s and MzenRs¥ahi DECUSSITRE 4Bld forid slitable fordral s are

nmagnesi u ate, nmagnesium stearate,- talc, sugar, |actose, pectin,
dext r i nadmiirsisitatiorgel atin, tragacanth, 30 net hyl ceI | ul ose, sodium
car boxyrret hyl cel | ul ose, a low nelting wax, cocoa butter, and the |ike.

The term "preparation” is intended to include the forrmulation of the active

corrpoynﬁo%rréba?m aRfppositonss, EbaT making waa such rasridmixtliradbfdattppeid e in
whi ch the actlve conponent, with or without carriers, is surrounded by a
carri er glyaRrides pscesaasbutter, is first melted and the active component is dispefsed TUTE

SHEET (

associ aﬁ%ﬁﬁ%ﬂu?‘y t“%"e#ﬁ' |a§r‘?yys"'"'8%hEi‘ "50"3 n I'(n)ozrgcr)]%eer%o%sr ré")?“rll'& 'Sc}héﬁ Tabl et s,
powder s pouredrinis tordfenigitl dizad woidss bilowsed do lcook agetherebytte salidify.as solid
forms suitable for oral adm ni stration. 5 For preparing suppositories,
a low nelting wax, such as adm xture of fatty acid gl ycerides or cocoa
but t

but {36, ELAnfiPhe TG EFURGA A1 NERIRAT Mo priseheRSshaaris,

t hen tampowl oraamspgelsepames fzeazrmdomprdys cahlainiag in addmoh lodinel actiee eby to

solidif rrmul at i ons sujtable for inal adm.ni stration may be
present ﬁ}grggeaggg%npgglers as AR Agpen '%F%ﬁé?gé?&@mﬁa%% f oans or sprays
containing in addition to the active i ngredi ent such carriers as are
known in the art to be appropriate. Li quid form preparations include

sol ut i obifuid feypepegpanationsinciudglsoludions, suspansions, @andi@nuisians, &r example,

or cpara RS atr vt Wi S idhe, RS RA o EBHERunloBbRG AR o1 Yool

sol ut i opreparations can be formulated as solutions in aqueous polyethylene glycol solution.

The compounds according to the present invention may thus be formulated for
parenteral administration (e.g. by injection, for example bolus injection or continuous

20 infusion) and may be presented in unit dose form in ampoules, pre-filled syringes,
small volume infusion or in multi-dose containers with an added preservative. The
compositions may take such forms as suspensions, solutions, or emuisions in oily or
aqueous vehicles, and may contain formulatory agents such as suspending,
stabilising and/or dispersing agents. Alternatively, the active ingredient may be in

25 powder form, obtained by aseptic isolation of sterile solid or by lyophilisation from
solution, for constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before
use.

Aqueous solutions suitable for oral use can be prepared by dissolving the active
30 component in water and adding suitable colorants, flavours, stabilizing and thickening
agents, as desired.
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The corrpou&@g, ﬁgé:,grdl ng to the present invention may thus bgFJ}Rﬁg\g odiesd for.
I

parentera mniStration (e.g. by injection, for exanple. bolus I'njection _
or continuous 20 infusion) and may b¢5present ed in unit dose formin

anpoul es, pre-filled syringes, smal | volune infusion or in nulti-dose
cont ai nReGedlid SugperRisidsuilabie forasraVgse ¢ae be mQMg&ilépelsmgrthE fimeglye such
forms as ‘suspensions, solutions, or enulsions in olly . agqueous

vehi cl edividestaative ansmrenent i Waerih yisegusraatetiak sueh §§§\@éwai| ﬁgsynthetlc
tabi | t di ent
may be SWTSsrRTnSRSIaIRe., ARt carbk R ebssl BF o e kBT 2

by | yopsisperiingagénism solution, for constitution with a suitable
vehicle, e.g. sterile, pyrogen-free water, before use. Aqueous
solutﬁons suitable for oral use can be prepared by dissolving the active 30

conponefjsy |Hcm%3r r@%@h&?ﬂ‘rﬁ‘Pr%r&ﬁ%@%%@é@h&nd%ﬁ%%éonv%tr@?i shékije and

t hi ckeni ng
SUBSTI TbEErsHEETto( IRuluEfmﬁ') preparations for oral administration. Such liquid forms

us s ensions .suitable for or use can spersi ng
the 11 nde SoliPRE GusBEoR N AR AEISIPRE W ERSE RHEPAICEEg08Y FEPT AR, *such
as nat Uééﬁm@"x t8 l‘ﬁ’é B@ﬁ\iécom BHéﬁt cbﬁﬁéﬂt% fiaReUS! sabliizbas %uffé%"éﬁﬂucnal and
car boxynet hyl cel | ul ose, or ot er well known suspendi ng agents. 5 Al so

i ncl ddeoatural sw;eetane@r. mqneeqnma,tmmkenm aelubilizingiagealsdand the likenvert ed,
shortly before use, to liquid formpreparations for oral adn1n|strat|on.
Such liquid forns I ncl ude sol utions, suspensions, and enul sions. These

pr epar aFop tepitdadpainistiation it the epld!férmismhet corhpeuridy astordingtothstinvention
colorants, flavours, stabilizers, buffers, artificial and 10 natural

sweet enB12Y, beifarpuralanas oinknentsneieams; or lationszphas adeanssermabipaleh. | i ke.
For t Opbiﬁt'm@rﬂﬁ‘a'ﬁg%rgor nuc}ﬁa)% C%gF Eﬁaﬁ@kef%‘?o?mhme& wm%wgggé&&s%fiw b&get he

i nvention as ofnt'ments, creans or I ons, or’ as
t r angdewithl thpaictdmon of smmt)laathucskeamg andfmmgeﬂmg ademts.cbaliopsenaypbef or nul at ed
base 15 . with the addition qf suitable thickening

with an,agu ouso 0|Iay
and/ or | SRS AR 2Gugpls 9F Siikbage and Wil ingdeneel alsq FOANaRB SEGE o |y
base andmmisityihd ag8RR! labfishiy SG6Y 3] HisPBAsINY agﬁﬁ& suspERding BybAs, agent s,

stabilising dgents, dlsper3|ng agent s, suspendi ng agents,
thickening agents or colouring agents.

20 Formulations suitable for topical administration in the mouth include lozenges
comprising active agent in a flavoured base, usually sucrose and acacia or
tragacanth, pastilles comprising the active ingredient in an inert base such as gelatin
and glycerin or sucrose and acacia; and mouthwashes comprising the active
ingredient in a suitable liquid carrier.

25
Solutions or suspensions are applied directly to the nasal cavity by conventional
means, for example with a dropper, pipette or spray. The formulations may be
provided in single or multidose form. In the latter case of a dropper or pipette, this
may be achieved by the patient administering an appropriate, predetermined volume

30 of the solution or suspension. In the case of a spray, this may be achieved for
example by means of a metering atomising spray pump.
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t hi ckeni ng agents, or col ouring agents. 20 Fornul ations suitable for-

t opi cal oi98I4%87Pation in the nouth include | ozenges coRGE/DKOBB0182t | ve
agent in a flavoured base, usuall y §ucrose and acaci a or tragacanth; -
pastilles conprising the active |ng di ent in an inert base such as gelatin

d gl d h
" nar SaReRAINaHO 5 i fesPiaty Fackmadanso B8 oty BbBns b idRsflns or e
app' ' efbc{mdlsﬁéﬁ ¥ Jvﬁuchftﬁe RRGR irgRedibmt ieypr@omanﬁ Imelssunseraepm witara exanpl e

ropper pette or spray. The formil ations may provided in
5| ngl e suitabiel pronewtfsuchma&mcmln@flwwarb@aéeF@f) fer @Pﬁﬁiﬁb’@r or pipette, this

Vo une R fhoRmelarsh iyl idiothahhe 6 ABnRRRE RGBS Lo To¢
be aghidpysgde fdtiother @ﬁﬁﬁﬁé a8)yTheaomsel mayesmenientiptaiso eonualrsalsayfaptam
SUBSTI TUTE SHEET (RULE 2

16 spghiasi le€ithin; bhe tdese pédrugspay Resntralizsibympipvisian, oha metkred valvey
means of an aerosol formulation in which the active ingredient is
provided in a pressurised pack with a sui t abl e propellant such as a
chl or ofAIm;nammi)bme acdhe)injradientsmyebe pravidéd or the formaf @nditytzoweder, for

or onet hane, aqr, dichl orotetrafl.uoroeth carbon 5 .dioxide, or

hi f
b her SxRmALS 8 REdoR SHhg SoMARMRcIB AR PoWaPChass sidh a3 8dBReac: ant
SuchoaStdrBfl i aZiNGRINES Sueh oyarebrbpy ety el sBarr ovi si on of @

net ere ternati vel active ingredients nmay be provided in
t he fomyyﬁnsdpmqﬂqmndaw)f Ganenlenﬁwm@pgwgemnerer formeangetioripenasal n a

nycr oy By e pRARGE B0 FarBTen B B8 nyarsbRE Boit iR ddd FrsBivin® " 25

Convenicapbliestdrecapiridges of 36.4i, gelatin, lor bilster pagkd from whighrthegowderaany bg. The
powder conposition may be present ed in unit dose formfor exanple in

capsul @@@F’%@'ﬁﬁrmﬁ@@énﬁﬂa@ ighalefel atin, or blister packs from which the
powdgr may be adm ni stered by neans of an inhaler. 15 In fornul ati ons
I ntended for adm nistration to the respiratory tract, including intranasal

f or mul dnifomsylatities intemdedcfbradhinigtratoatd thehrespiratapidact, pacludtriganh'alasalor

gﬁ? gf)ln arrgylaﬂ@gﬁsthg{p%%pqot;pdgjwﬁpg%rn%?asllyoﬁaveeg Ssmaﬁ pal’tlg‘le'ljseflzreE #ocr eexasrnp% oWe
order of § microns or less. Such a particle size may be obtained by means known in
the art, for example by micronization.
20 When desired, formulations adapted to give sustained release of the active ingredient

may be employed.

The pharmaceutical preparations are preferably in unit dosage forms. In such form,
the preparation is subdivided into unit doses containing appropriate quantities of the
25 active component. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, such as packaged tablets, capsules, and
powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet,
cachet, or lozenge itself, or it can be the appropriate number of any of these in
packaged form.
30
Tablets or capsules for oral administration and liquids for intravenous administration
are preferred compositions.
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the art, for. exanple by m.croni zation. 20 When desired, for '
adapt ed t o WYPP#4WI8t ai ned rel ease of the active i ngr edi ent nl"é'%?;%&émsz
enployed. ~ ° The pharnmaceutical prepggrations are preferably in unit’
dosage forns. In such form the preparation is subdivided into unit
doses containing appropriate quarmisiHcifs f trelfing> active conponent. The .
unit dosage form can be a packaged preparation, "the package . cont ai ni ng -
discrete quantities of preparat|on such as packaged tabl ets, capsules, and
powders | VI al s or a fhe un dosage or n%’ge a_. sule
Pabi et . The Coupaudsciring sEssprtibdention ¥ Ve 8RR Tn I PegBPanior s BRRHRIC,
of ~any obnhBR/EL br in oedé%ﬂﬁ'f@l&ﬁlﬁnb%dﬁaema or tif#bh?é ~°d|@r'“rh§¢?é>SI'\Js}p‘e\.‘ti’tehQron0raI

admnlstratlon an uids for iIntravenous adm nistration are eferred
conposist {dineetic), osteoporosns and glaucoma, due to their potent ShisgiderehagnneHbiockinguLE
26)

ver hods BFtiYitys Jesg Properties make h compapnds,af s Invehfion exiremsly usefubin |

usef ul i thd hreatrhest aRilékle tell aplsbmig Srain oedemafofowingdschaurianar thieloupsy ng
i schaem a_ or tunours, diarrhoea, hypertension 5 (diuretic), osteoporosis

and gl au@mfﬁloam@yperten@pn (divwredia), em@ppws;naﬁ g iashwell as theri ¢y
Th K ful
Che't r batTarhb SrsdfRfifie 183np BEIBHEES chloridd charheE BIdcRIFACHATRINNGE . o
turmulr1;.o compﬂ:wdstujelae prgsent ireresition. Kuemmpoﬁ)ndsaﬁtthﬁpnvmmcﬁ: magdgl aﬁcormI
as we as ot spr ers, sen Ltlve,tO { er.l eral C ori de nne
b1 ocki ng SRERTCUY bEradTBIBeckin iioa oimakkody Seeuiing: uFagnn feed of
conpoundgy S@imbht %uswﬁah' ﬁr“elfmh‘\anon%?%gﬁﬁ?’eﬂhan B@s&ﬂﬁ!é@i \ﬁftﬁ’ b??‘e 6Eﬂarén}é o' N9
Y, man 0 t1o

ani nal I nclu Ing a I N nee treat nent, al | evi n, or
el i m nat |chlormte manneubmklmdwﬁycmrsemludeaeepecne&spenklev@ltanaemlahbcamde

channel bl @%&?Q lgﬁﬁwshéa?%%}éwéloﬁgs?sqles ﬁ%ahvﬁégfe' ckl e eI {5 anaem a,

brain rnﬁl?@a 't ensi on
(di ur efs @);teg&r@gg%@mog?mgt@ngnd gl auconma. Sui t abl e dosage range are
0.1-500 mlli ams daiTy, and especially 10-70 m | |igrams dai |

adni ni st Suw@bkhdesage fafgearg Q3 OQJI@HBQ@B?& daiy, @@daﬁsn?s@#ytm?@mﬁ!gramae of
adm ni str, o) t he
adm ni st rd%ltilyo%dmsrﬁ %%%?M% SF v@ﬂg‘d;&%% e‘?)%\r/\gF: gﬁﬁ?ﬁd}g P%y Wel 5’@5 ecgf t he
subj ect administration, form in which admlmstered the lndlcatlon toward which the
administration is directed, the subject involved and the body weight of the subject
20 involved, and further the preference and experience of the physician or veterinarian in
charge.

The following examples will illustrate the invention further, however, they are not to be
construed as limiting.

Example 1

3-Trifluoromethylphenyl-4-bromo-2-(5-tetrazolyl)phenyi urea

25 3-Triflucromethylphenyl isocyanate (0.41 mL, 3.0 mmol) and 5-(2-amino-5-
bromophenyl)tetrazole (0.6g, 2.5 mmol) were added to toluene (10 mL). The reaction
mixture was stirred at room temperature overnight. The precipitate was filtered and
washed with toluene and then with petroleum ether to give 0.53g of the desired
compound. M.p. 269-270 °C.

30

SUBSTITUTE SHEET (RULE 26)



20 invol ved, and further the preference and experience of the physician-or

vet eri nari o 98M7879 char ge. The foll owi ng exanpl es wi | | PCIMKI8M08163 t he
i nvention further, however, they are {g)t to be construed as limting.
Exanple 1 3"Trifluor orret hyl phenyl* 4- br onp- 2- (5-tetrazol yl ) phenyl urea

25 3-Trifl th h t 1 m, 3.0 I d 5-(2- 5-
br omoph A TGN EpBBEUs WEE BRHAS aRaltboliled Lo t ol tene (10 MLy, The .
reacti org T |Ubﬁwétﬁylgﬂéaﬁlté-g-%rﬁow@wwpu%ar fi.pr esppeBrght . The

pr eci pltate was washed th-toluene and then with petrol eum

et her t @-Frifleofontétbylphenyie-(Bietrazdlyl)pheoypibiourea Ml p. >200-°C7(detqrr] C. 30
SUBSTI TUTE SHEET ( RUL o
18 ﬁr'ernfl@owmthulpbsw@ﬁbgnym'@-ﬁta?&%mh&nxl g5 M-p. 260 °C.

311 11 dBOEeraHERAn - 1 ARRleBl R MRTRA0 EREY S200 Terr)
l(vl dec. ) s-o%erBhbHﬂrzlg@téwzawbn WeanM. ?224@@6(&@,;0! yl ) phenyl urea.

p. 260 [err] 4-Tri fl uoromet hyl phen(}/ (5-tetrazol yl)phenyl urea.
2/142. [gf?:’lg:mylizs(ﬂ tﬁmz)sgrl])gheeylcme?r?g?&:ﬂ 2Q{dex.}.et r azol yl ) phenyl SSr [egr r i\/le
(dec.). 4 ”\%U?quﬁﬁ&% 'ﬁ%‘l“ﬂl‘%é&ﬂ&t&t’ﬁ? Z'Vézlig& %@r'\z %94)'% ur ea.
Mp. 204y

5 B 71 i RubTomethylohenyl-4-{2-naphthy)-2-(5tetrazolylioheny! reg, Mop, 257-258 ¢

257- 258 @Tnﬂuoﬁnﬂéth lpv@hymgmﬂyﬁbﬂmﬂ (Shtetrazoyt)pHghyl- Lﬁ‘eﬁ5Mt;E.tT4BZ-ﬁ)52 PQ:phenyI
urea. Mp. 148-152 [err]

gOTr .21;) 58 L@rrTomuorwhpﬂwpﬂenyt-Mi maphthy)i-3-(5-tetsazalyliphany) uresh ddpL 20708 ¢ .p.
7
3-Trifl u%‘ﬁ%ﬁ'@f’ FRW%WX!R}W“’!’X':?Z&*E‘?’."1"?YBWS‘FPQPR?/PVA%&{?T?‘-’E??‘%D'P‘%“E'PVA? (5??I|Y’[§Jnenyl

urea. M pg5-140%k8b-140 [err] C
3-Trifluoromet hyl phenyl -4-(3-furyl)-2-(5-tetrazolyl)phenyl urea. Mp.

260- 261 Bdrifiucromethylphenyi-4-(3-furyl)-2-(5-tetrazolyl)phenyl urea. M.p. 260-261 °C.

‘2’53 '2‘;{)“{3 go,r{?ﬁt ha/rmgtrll‘y%enyl ﬁs—tnfeﬁg lQ (52 te(trazoﬁ/ pﬁéﬂ{/yur?aghﬂ] ;X '2%’55 530 M P
3-Tri fih ugrg ?ﬁbh{rh@i?ﬁlbﬂewﬁt—&%fﬁn?é;?ﬁé?ﬁil)ﬂ%s%ﬁ&&ﬁ VPRl uhel Y hasree M p.

135-140
3-Tri fl ud@onet hyl phenyl - 4- (4- et hoxycar bonyl phenyl ) - 2- (5-t et razol yl ) phenyl
. M 262- :
3T 11 USRI BRIRIETY -t ataonipesh R GRSV ARReI BES2 My ) ph

enyl ureggo YpgMcp. 264-264 [err]C
3-Trifluoromethylphenyl-4-(4-diethylaminocarbonylphenyl)-2-(5-tetrazolyl)phenyl urea.
15 M.p. 264-264 °C.
3-Trifluoromethyliphenyl-4-(4-aminocarbonylphenyi)-2-(5-tetrazolyl)phenyl urea. M.p.
252-253 °C.
3-Trifluoromethylphenyl-2-(4-hydroxy-1,2,4-triazol-3-yl)phenyl urea. M.p. 220-221 °C,
3-Trifluoromethylphenyi-2-(3-oxo-1,2-dihydro-1,2,4-triazol-1-yl)phenyl urea. M.p. >300
20 °C.
3-Trifluoromethylphenyl-2-(2-ox0-3H-1,3,4-oxadiazol-5-yl)phenyl urea. M.p. >300 °C.

3-Trifluoromethylphenyi-4-biphenylyl-2-(3-oxo-1,2-dihydro-1,2,4-triazol-1-yl)phenyl
urea. M.p.166 °C.
3-Bromophenyl-4-bromo-2-(5-tetrazolyl)phenyl urea. M.p.142 °C.

25
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3-Trifl uow&g&l%?ohenyl 4- (4- am nocar bonyl phenyl ) -2-(5-tet rﬁﬁ%ﬂg,m%yl

urea. Mp 253 [err] C

3-Tri f | uor onet hyl phenyl - 2- (4- hydr oxy4g, 2, 4-tri azol - 3-yl ) phenyl urea. Mp.
220-221 [err] C

3-Trifluoromet hyl phenyl - 2- ( 3- oxo- 1, Exgimplé2o- 1, 2, 4-tri azol - 1-yl ) phenyl
urea. Mp. >300 20 C '
3-Trifl uoronethyl phenyl - 2- (2- oxo- 3H 1, 3, 4- oxadi azol - 5-yl )phenyl urea. Mp.
>300 [err]C : '

3-7ri {1 uor onet hyl phenyl - 4- bi BrR&@FAMipoghenylitetrazale . 41 0.1, 2, 4-tri azol -

-yl) pheﬂ-)ﬁlmxnobehﬁ@ﬁitnlé”(@ﬂl@ goemndD, sodlum azide, (6.24 g, 0.1 moIE ammonium
3- Bronophenyl - 4- br ono- 2 tetrazol)( hené/ urea. 14 err]C. 25
SUBST$ Tuziﬂgn%ﬁqiz(gqg_tm ) and dimethy formamide (50 mL.) were ‘mixed and heated at

5- (2- AR ERAAIakt: Thesalvent was evaporated af HIF Késidus taken upin water-The o,

azi de, ¢m@ddpradubt vasidolatedbydiiliratiordanliresdrgstaliised Zromn waitdr. moyigldagid.4 g
di met hyl f ormam de (50 rrL%ﬁjwere m xed and heated at 120 C overnight. The

sol ventoi/\ﬁ%feeﬂféﬂﬁﬁfa\v@aoé nefhe residue taken up in water. The crude
product was isolated by filtration and re-crystallised fromwater. A vyield
of 8.4 ¢ of pure product was obtai ned 10 Anal ogously were nmade:

5-( 2-1®\rrAnalo@ohslyrweﬂeamad¢t etrazol e 5- (4- Ami no- 3- bi phenyl )tetrazol e

5-(2-A t I

5- gz A%Rg nl 5%8 %Féﬂﬁi‘ﬁ&é&?@trazol e 15 .
?ngghﬁgﬁﬁ)abﬂ?ﬁﬁ?ﬂ?ﬁﬂzgmwlét etrazol e 5-(2-Am no-4-(1
5-(2- An51(8=mmum-5mltr¢mrmfbﬁtrgdqd¢1enyl ) phenyl )tetrazol e

5 (o apne AT teHRIBRERh ek . 20

S5-( 21é~ﬂ5¥(2—ﬁﬂm{rfb-hr(3fﬁyﬁa pﬁﬁéﬁw'mﬂﬂ@zmé) phenyl)tetrazol e

5-(2- Ami_no-4-( 3- mtrophenyl)phen )tetrazole
Wskpnaliat

5- ( 2- AnﬁT(g'Alm(ﬁQ Hhdaphih kAZplsheny! )t et razol e
o (2 AP R AT B P RO PR o ™ ©
5-(2-Amino-4-(3-furyl)phenyi)tetrazole
5-(2-Amino-4-(3-thienyl)phenyi)tetrazole
20 5-(2-Amino-4-(4-trifluoromethylphenyl)phenyi)tetrazole
5-(2-Amino-4-(3-nitrophenyl)phenyl)tetrazole
5-(2-Amino-4-(4-ethoxycarbonylphenyl)phenyl)tetrazole
5-(2-Amino-4-(4-diethylaminocarbonylphenyl)phenyl)tetrazole
5-(2-Amino-4-(4-aminocarbonylphenyl)phenyl)tetrazole
25
Example 3

2-Amino-4-phenylbenzonitrile
A mixture of 2-amino-5-bromobenzonitriie (1.0 g, 5 mmol), phenylboronic acid (0.92 g,
30 7.5 mmol), tetrakis(triphenylphosphine)palladium (50 mg) and potassium carbonate
(3.5 g, 25 mmol) in dimethoxyethane/water 2:1 (60 mL) was heated at reflux for 4
hours. After cooling to room temperature the reaction was diluted with water and

SUBSTITUTE SHEET (RULE 26)



25 Exanpl e 3

2- Ami no- AWplegMIB87®enzonitril e A m xture of 2-am no-5- br oREHBKEPI16? i I e -
(1.0 g, 5 mml), phenylboronic acid,g(0.92 g, 30 7.5 mmol), -
t et r aki s(t ri phenyl phosphi ne) pal | adi f (50 mg) and pot aSSI um car bonat e

(3.5 g, mol ) i.n di net hoxyet hane/ wat er heat ed ,at refl ux
for "4 extrarsed with gyl adaieté: The.B0RT Hheshptas tipd aprisant BVBROMRIS ! | ut e
Wi th ith petroleum ether gave 0.89 g of the desired cofg8amblTUTE SHEET (RULE
26) "HittatiBA ith petrole 9 9 : ﬁgg . extracted with
et hyl SmtatlyeNel’érmadegani c phase was dried and sol vent evapor at ed.

Tritu |on Wi pe meth . gave 0.89 g of the desired conpound.

Siml iner '?%‘5'8858‘3’% ngoniiie ;- ( 2- napht hy! )benzonitri le 5

2- Ang ng.pﬂnﬁ-,g- S IpdibyIRssHZonitkle | e 2- Ami no-4- (1 -naphthyl)benzonitrile
2- Am no-4-(4- t¥| P?uo?orret hyl phenyl ) benzonitrile

2- Ani na-Amm-%M«ﬁapbﬂM)@ﬁnzemltrde 2- Ani no- 4- (3-t hi enyl ) benzonitrile 10

S AP RRE N enzRonrte, )

2- Am nz-mnmé-ﬂ(@ﬁ;hwl)agnmq&ngonyl phenyl)benzonitrile
2- Am no- 4- (4- ami nocar bonyl phenyl ) benzonitrile 1

(3 N| 2 Ainongrhignyb e ZOI"Qtl’I[ﬁ hydro-1 ,2,4-triazol -3-one 15
f/ﬂ‘nlnof-tl:@ ﬁ-?é ggﬁ%&y{r@genyl 4 am no- 2- (5-tetrazol yl ) phenyl urea
0

A so ution henyl -4-nitro-2-(5-tetrazol yl ) phenyl urea
(0. 8q, 2-Amlr®e4mmthoxmaﬂmmmhmyd)bemsnmﬂdrogenat ed over 5% pal | adi um on
charco

for ho omt erature. .The reaction m xture was
fil tergcf‘mmoou dietﬁx@ngjpo%%r Ppylp EBVLSWZOMQH vent evaporated off to give
0.75 gziﬂmm-l!ﬁrﬁlﬂécﬂmylﬁhenw BenZofitrile80 [err] C.
1-(3-Nitro-4-biphenylyl)-1,2-dihydro-1,2,4-triazol-3-one

15
Example 4

3-Trifluoromethyiphenyl-4-amino-2-(5-tetrazolyl)phenyl urea
A solution of 3-trifluoromethylphenyl-4-nitro-2-(5-tetrazolyl)phenyl urea (0.8g, 2.0

20 mmol) in 96% ethanol was hydrogenated over 5% palladium on charcoal for 3 hours
at room temperature. The reaction mixture was filtered through a pad of celite and the
solvent evaporated off to give 0.75 g of the desired product. M.p. 175-180 °C.

25 Example 5

3-Trifluoromethylphenyi-4-acetylamino-2-(5-tetrazolyl)phenyl urea

To a solution of 3-trifluoromethylphenyl-4-amino-2-(5-tetrazolyl)phenyl urea (0.22g,

0.6 mmol) in 17% aqueous sodium acetate (5 mL), cooled on an ice bath, was added
30 acetic anhydride (1 mL). The reaction was stirred at 0 °C for another hour. The

precipitate was filtered off and re-crystallised from 96% ethanol to give 0.12g of the

desired material. M.p. 280-282 °C.
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25 Exanpl e 5
3-Trifl uoWQr?@’t"ﬂVPphenyl 4-acetyl am no-2- (5-tetrazol yl )phenﬁCT{Rlégzgmom i

solution of 3-trifluoronethyl phenyl 24- am no-2-(5-tetrazol yl ) phenyl urea

(0. 22g, 0.6 nmmol ) in 17% aqueous sodi um acetate (5 nlL), cooled on an ice
bath, was added 30 acetic anhydri dgxaiple)s The reaction was stirred at 0 |
[err]C for another hour. The precipitate was filtered off and

re crystalllsed from 96% et hanol to give 0.1 2g of the desired materlal

(RULE %f%?umlomet]hy1phenyl-4-benzoylam|no-2-(5-tetrazo|yl)phenyﬁ}}g?ﬂ TUTE SHEET

Exanpl go& solut|on of 3-tr|fluoromethylphenyl-4-ammo-2-(5-tetrazoIyl)phenyl urea (0.36g,
3-Trifluorometh e? | - 4- benzoyl am no- 2- (5-tetrazoly g_feny urea To a

sol ubi 40 mmd) int udmf@taw(ﬁﬂmhywaas @ddadotr@imeamme L, ph3d mmol)r ea

(0. 17 T8 shullicfing coBiecCod aRAEE Bl Ay beRzBknERRe T AL L 4 M esS

benzoyhahe @I TS rddbtibfh Was sfirréd &0l °C firanoth@dBt® fhin. TTige F&tionad\peufdd I r ed

at 0 [err]C for_another 30 mn. The reaction was poured into water. The

pr eci pintawatenJhe presinitate Masdillered otf apst @-wstaillsra%fmm@ﬁ%teﬁaaml to givg ve

0. 289 Qf,ath red mat M 72 [err]C. 10

Exanpl@zﬁg eftﬂ ﬁ%&é’?ﬂﬁﬁ WIMCR‘g?"c%;% To a solution of 4-iodotol uene
(35499 160.5 mml) in diethyl ether (400 mL) was added 15 n-butyllithium (2
Min pentane, 88.3 nL, 176.6 mml) at O [err]C. After stirring at 0 [err]C
for another 15 nmin the sol uti onExampleol ed to -60 [err]C and
tributylborate (60.6 nL, 224.7 nmol ) was added. The cooling bath was
removed and the reaction allowed to heat up to roomtenperature. The

sol ut i axmetisylphedyfbordnié hBidydrochloric acid (2 N, 280 ni) and t he
organi ¢ phase separated off. The a%@ ous phase was extracted with diethyl
¥

20 et hdp sqiution qfrﬂylodmumfﬁﬁqad &annel) imdistiayhather @00rmk} waswadded

SOdI ts re

S0y Y SV il S5 0, 7B gD AR M P68

Exanmpl anéther 15 min the solution was cooled to -60 °C and tributylborate (60.6 mL, 224.7
mmol) was added. The cooling bath was removed and the reaction allowed to heat up
to room temperature. The solution was acidified with hydrochloric acid (2 N, 280 mL)

and the organic phase separated off. The aqueous phase was extracted with diethyl

20 ether 2 x 125 mL). The combined organic phases were extracted with sodium
hydroxide (1 N, 5 x 50 mL). The combined aqueous extracts were acidified to give
18.6g of the desired material.

Example 8
25

4-Carboxyphenylboronic acid

To a solution of 4-methylphenylboronic acid (34g, 0.25 mol) in aqueous sodium

hydroxide (0.5 N, 1000 mL) was added potassium permanganate (83g, 0.53 mol)

while keeping the temperature at 35-40 °C. After the addition the reaction was filtered
30 and the filtrate acidified with concentrated hydrochloric acid (65 mL). The product was

filttered off. A yield of 29.6 g was obtained. M.p. 228 °C.
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25 4- Car boxyphenyl boroni c acid To a solution of 4-nethyl phenyl boronic
aci d (34¢sp é4/43879m0l ) i n aqueous sodi um hydr oxi de (0.5 RCTIKMW/OGLE2 was
added pot-assi um per manganate (83g, 0.53 nol) whi | e keeping the - -
tenperature at 35-40 [err]C. After 4%e addition the reaction was filtered
30 and the filtrate acidified with concenfrated hydrochloric acid (65 nL).
The product was filtered off. KXAMAPBf 29.6 g was obtained. Mp. 228"

[err]C 59
Exanpl e 9 4- Et hoxycar bonyl phenyl boroni ¢ aci d A sol ution of
4- car bpg rbongipteerdbdrgricagid0. 09 nol ), 99% et hanol (150 nL) 5 and

concentrated sul phuric gcid (0.5 niL) ed to f ays. The
vol unA aelution @i deeRrPeX Waranigeia § e, U8R Rokopak clbobPf1ad Pl 2% (
pet rol ' id abid(P5 niNawAS Bihfd 15efilk 2r two ddys. The
Exarf‘&wéé%’aié’%?‘n“%@%%%%ﬂ p%en | boronic acid A sol u%*bgn of .
4- car hotympbaves reduseddoapiptoXitadely 200aLndhp residuewasifituatedwithe 875 15 )
was heated to 50-60 [.errl].C aovernight. Lonyl chloride was evaporat ed
of f . %tfoqeum(ﬁtgghp &'@@i%ﬂ%gvééﬂﬁgiggﬁeagﬁ%%ﬂégntrat ed ammonia (30 nL). The
reacti on was heated to reflux. Hot filtration and subsequent
acidification of the filtrate yielded the crude material. The crude
material was purified by suspending it in diluted sodium

hydr ogencarbonate to give 1.09 of the desired material. 20 Simlarly
was de; 4- Di met hyl am nocar bonyl phenyl boroni c aci d 25

Exanpl e 11 Example 10
3-Trifluoromet hyl phenyl - 4- (4- car boxyphenyl)-2-(5-tetrazol yl) phenyl urea
To a suspension of 3-trifluoromnethyl phenyl -4-(4-ethoxycarbonyl phenyl)-2-(5-

4-Aminocarbonyiphenylboronic acid
A solution of 4-carboxyphenylboronic acid (10g, 0.06 mol) and thionyl chloride 875

15 mL) was heated to 50-60 °C overnight. The thionyl chloride was evaporated off. Half
of the residue was added to concentrated ammonia (30 mL). The reaction was heated
to reflux. Hot filtration and subsequent acidification of the filtrate yielded the crude
material. The crude material was purified by suspending it in diluted sodium
hydrogencarbonate to give 1.09 of the desired material.

20
Similarly was made;
4-Dimethylaminocarbonylphenylboronic acid

25 Example 11

3-Trifluoromethylphenyi-4-(4-carboxyphenyl)-2-(5-tetrazolyl)phenyl urea

To a suspension of 3-triflucromethyiphenyl-4-(4-ethoxycarbonylphenyl)-2-(5-

tetrazolyl)phenyl urea (4.5g, 9 mmol) in 96% ethanol was added sodium hydroxide (4
30 N, 25 mL).. The reaction was heated to reflux for 30 min, then cooled to room

temperature and acidified with hydrochioric acid. The precipitate was filtered off to

give 3.8g of the desired material. M.p. 300 °C (dec.).

SUBSTITUTE SHEET (RULE 26)



tetrazol yW) phen urea (4.5g, 9 mmol) in 96% et hanol was added sodi um

hydr oxi deWOA8 25 nL). The reaction was heated to ref| BEWBKO%PIAE
then cool'ed to room tenperaturegoand acidified with hydrochloric acid. -
The. precipitate was filtered off to give 3.8g of the desired nmaterial.
Mp. 300 [err]C (dec.). SUBSTI TUTE
SHEET (RULE 26) Example 12 23

Exanpl e 12

SR 1 S SR GBS ™
O e e R e e o S K B

hoursd(c?ma@1 4 mnguk) and tldni‘onyhd:m:)mue ¢h0 mn;u.)tgﬂamaaelmhtdmsm@doosmouﬁf ?Tﬂbf'l ﬁt her

e to the resi e to lve | mat er | (0] this

ﬁts e?. excagsof éb@ﬂ%@téaH@ﬂ Was ¢\é?fggmamfgr5'ethﬁm% was eéggd ﬁoaHah@ residy®)| )
dt | 3 r 30

A L HOT 228 B b eflrial ST IN EfdRl WER SusBbhfbd in taitdrycirady °

and a Anilihe (arﬂ)mh.t 2(2 rmlnd:lbmad thigtivytarhiner (OcS mh @8. ﬂmnaﬂdwe addeds difted

0. 29 ofiring {ESD ro the ShivBe vils ottt LS Tee dcwas Siheitasin © o1

Exanp! wafet aHd a snf’allbérﬁbﬁﬁbféﬁ/dhhﬁe& ﬁyﬂﬁﬁdrﬁéﬁé ﬁblhﬁﬁ@é‘&bdé@ e’ﬁ1e soﬂ@m%téf?él“t Ion

of N, N-carbonyi diim dazol e 69, mol ) and 1 m dazol 84,
mol ) waStﬂ&ef%msiﬁra@HmEamy{s lsed)fr@m aﬁ%oeath@mvtasglwa@@ afthmde@ifeghenw

(1. 0gqg, 9. tetrahydrofuran (10 nL). After stirring at 0 [err]C
f or 10"@1“?1"% wgm?%pdagphophenyl)tetrazol e (1.14g, 7.1 mol) was added. The

reaction was stirred for another 4 hours and filtered. The filtrate was
evaporated to dryness and the crude product purified by colum

chromat ography. A yield of 0.28g viexamipieilded. M p. 224- 226C. 25
SIHH arly were nade: 3- Bi phenyl yl - 2- (5-tetrazol yl ) phenyl urea. M p.
189-191 C. 5-1 ndanyl - 2- (5-tetrazol yl ) phenyl urea. Mp. 154-157 [err]C.

3- Acet aimFﬁaMytﬁ-ﬂ(-(@-fe&Hz@ pheRy leﬂbéa urea. Mp. 115 C
3- Blpheny brono-2-(5-tetrazol yl ) phenyl urea.
Toa solut:on of N N—carbonyldumzdazole 0.96g, 5.0 mmoil) and imidazole (0.68g, 10
mmol) in tetrahydrofuran (10 mL) at 0 °C was added 4-aminobiphenyl (1.0g, 5.9
mmol) in tetrahydrofuran (10 mL.). After stirring at 0 °C for 10 min 5-(2-
20 aminophenyi)tetrazole (1.14g, 7.1 mmol) was added. The reaction was stirred for
another 4 hours and filtered. The filtrate was evaporated to dryness and the crude
product purified by column chromatography. A yield of 0.28g was obtained. M.p. 224-

226 °C.

25 Similarly were made:
3-Biphenylyl-2-(5-tetrazolyl)phenyl urea. M.p. 189-191 °C.
5-Indanyl-2-(5-tetrazolyl)pheny! urea. M.p. 154-157 °C.
3-Acetylphenyl-2-(5-tetrazolyl)phenyi urea. M.p. 115 °C.
3-Biphenylyi-4-bromo-2-(5-tetrazolyl)phenyi urea.

30 3-(3-Pyridyl)phenyl-4-bromo-2-(5-tetrazolyl)phenyl urea.

Example 14
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30 3-(3-Pyridyl)phenyl -4-brono-2-(5-tetrazol yl)phenyl urea.

Exanpl e 30 98/47879 EXI/DK98/00162

4- Hydr oxy- 3- ( 2- am nophenyl )-[ 1, 2,4]tri azol e A sol ution of -
4- hydr oxy- 3- (2- ni trophenyl )- 1, 2, 4-t ##azol e (0.38g, 1.8 mmol), prepared
according H G O Becker in J. Prakt. Chem, 1970, 312, 610, in 96% et hanol
was  Addytiroxyr3x(2-aminephenyl-AN2;4ittiazele charcoal at room tenperature for 1

B L

mat er i
Exanp! gcddrdingld.G.O. Bedkertmpamak).-Cherd:, digndd 8d2[ 610,An48% iedhanolvame A

m xture of 4-bronophenyl hydrazi ne hydroghlorid 5.0 22. 4 | },..and urea
(8. 1g, hydrogenateepyer aditm g cparg ﬁ@%gﬁhpﬁﬁ%“ﬁ%” RBGr rré

1-meghyl - & it - ' RELGEEvaprativh op"
(250}’ n{gacﬁgﬁ%%%@é%??ﬁﬁ@é&ﬁ%% gf \%g[sﬁeatgadég@g%téw W‘?astgasi c va. ml’he' sol ution
was cofHeesbloentan i ce bath and the sem carbazone filtered off. 15 The

sem car bazone (1.0g, 4,4 nmmol) was stirred in triethyl orthoformate (8 i)

at 90 [err]C for three days. The reaction m xture was cooled to room

tenperature and the crude mat ergydmbld §gred off. Re-crystallisation from
net hanol afforded the desired 'procm t. 20

Exanpl e 16 1- (4- Br onp- 2- am nophenyl )-1 , 2-di hydro-1

2, 4-tr | - 3- . | uf | f
1-(49bE‘%F@H?%?'-%EYE):B;%’EV@'%’E{Q?@}"?%%"Z%’P—"?—one (0.25g, 1.0 nmol) 25 in

_ : . . 2ot
(0. 159 MbRrE"0f A BKGmBnEEh by ot e K O B P e drea B el 2t @
[ er r] C13adntriod) was heated to 80 tdpeertightinov-methygiR-pyrhlidineae (2o mlyi Xher e was

fos! r odeRHANIVES RUTRRAINIS WBIST (25D ol Aanpaisago ammobiiy Wi Bdtetifuly od”

it Eeggoe/??rge rrla Iﬁ??g{ﬂ#ﬂh%é&ﬂéd ONedn ¥ hith| 2 e sumidariheneditered off. ve
15 The semicarbazone (1.0g, 4,4 mmol} was stirred in triethy! orthoformiate (8 mL) at 90
°C for three days. The reaction mixture was cooled to room temperature and the
crude material filtered off. Re-crystallisation from methanol afforded the desired

product.

20
Example 16

1-(4-Bromo-2-aminophenyl)-1,2-dihydro-1,2,4-triazol-3-one
To a solution of 1-{(4-bromophenyl)-1,2-dihydro-[1,2,4]triazol-3-one (0.25g, 1.0 mmol)
25 in concentrated sulphuric acid (10 mL) at 0 °C was added potassium nitrate (0.13g,
1.2 mmol). The reaction was stirred for another hour at 0 °C and the at room
temperature overnight. The reaction mixture was poured into water and the precipitate
filtered off to give 0.28g of the desired nitro corﬁpound. The nitro compound (0.28g,
1.0 mmol) suspended in 96% ethanol was hydrogenated over 5% palladium on
30 charcoal to give the desired material.

Example 17
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Exanpl e 1%’ ; & /DK98/00162
5-(2-amn Wgﬁy‘f-’)“' 3H 1 , 3, 4- oxadi azol - 2- one A sol ution dicT

2-ni trobenzoyl hydrazi ne (9.05g, 0.0 gmol) in dioxane (30 nL) was slowy
added to a solution of trichloronethyl chloroformate (4.6 m., 0.04 nol) in

| et f th ddit t he
?;géﬁtlng "‘r?é’[;{%“&at'smp %nga%v_?eﬂoﬁsco_rmeesg?cegt vvag Zvalpolr g'?ed of f’
and t hA sodm:adwf 2-a+tmt;enzaglltll_ydmt|me (ﬂrﬂSg, 006% mol)dn dioxX=re mo)mprgs\s%\ﬁlgﬁ g
er 1] cadaed i o spice Srtherlaramatib hRlasteTrate (o6 7mby @A Tnal) g@%oxana(ﬁanol
( 25 m—an $ ré’bfﬂrtéﬂﬁé?étﬁ% ©R boﬁ%l@ﬁdﬂ BPtHE A dKMtioN Aé Péaction Wh Redfist 105
6g o

he desired am ne.
Exarrﬁl t,efl_us for 4 how 3Tm1saluem wap levaposdted dif andithe/tesidue rexcrystallisstbfrom one

A solu 2:dihydrq-1 .2 4-trigzol-3-one in
96% et %?F ?tﬂi‘§° § Q/\H'é’eﬁiygg &&Hﬁ?éﬂ@%@%ﬁﬁl’éﬁéﬁma 18gePkdx to
give tbﬁe.%ﬁd.rﬁ? 88 &, A solution of the nitro compound (2g, 9.7 mmol) in 96%
ethanol (25 mL) was hydrogenated over 5% palladium on charcoal to give desired
1.69 of the desired amine.
10

Example 18
1-(3-amino-4-biphenylyl)-1,2-dihydro-1,2,4-triazol-3-one

A solution of 1-(3-nitro-4-biphenylyl)-1,2-dihydro-1,2,4-triazol-3-one in 96% ethanol
15 (25 mL) was hydrogenated over 5% palladium on charcoal to give the desired amine.
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SUBSTI TUTE SHEET (RULE 26) CLAI MS: A conpound havi ng the

formul a +yonek7879 or a pharnmaceutically accept abl'%T/QKPQ/‘)Qlﬁ%ereof
wherein one of Rerr], Rerr] and err] is a heterocyclic acidic
functional group havi ng a pKa | ue bel ow 8; Rlerr], Rerr] and a

remai ni ngm of the three substituents Rerr], Rerr] -and- R[err] ‘ar € each
i ndepe@t By selected fromthe group consisting of ‘mml‘
al koxy; hydr oxy; hal ogen; trifluoronethyl; cya m]“ﬂl“‘m

al kyl am no; -COOR[err]; NHSO err] - al kyl ; -SQerr*]N(CR[err]‘)[%rr

- SJ er 4] OR[ er r A;confpourideiaving the/formmaphenyl , phenyl am no, phenoxy or
het er oaryl ; wherein the aryl, biphenyl, phenylam no, phenoxy or
het er oaryl group may be substituted one or nore tines with
substituents selected from al kyl, hydr oxy, al koxy, hal ogen,
triflTuoronmethyl, cyano, nit ro am no and al kyl am no; aryl and

het er oaryl , or Rl err]r%nd err] or R[anr] Rt Rl err] together-forma

cyclic structure and a renayni

Rlerr], Rerr], Rerr], H @
Rlerr] is hydrogen, al k

t hr ee oY He five substituents

ﬁ—]% ' @ Fgefl ned above;
phenyl;

4

n

15

or a pharmaceutically acceptable salt thereof

10 wherein one of R', R? and R® is a cyclic or heterocyclic acidic functional group having
a pKa value below 8 or a group which is convertible in vivo to such a group;

R*, R® and the two other substituents R', R?and R® are each independently selected
from hydrogen; alkyl; alkoxy; hydroxy; halogen; trifluoromethyl; cyano; nitro; amino;

15 alkylamino; -COOR’; -NHSOz-alkyt; -SO,N(R")2; -SO20R’; -CO-R’; aryl, biphenyl,
phenylamino, phenoxy or heteroaryl, wherein the aryl, biphenyl, phenylamino, phenoxy
or heteroaryl group may be substituted one or more times with substituents selected
from alkyl, hydroxy, alkoxy, halogen, trifluoromethy!, cyano, nitro, amino and alkylamino;
aryl and heteroaryl, or R®and R* or R* and R® together form a cyclic structure and the

20 other substituents R', R?, R®, R* and R®is as defined above;

and R’ is hydrogen, alkyl, amino or phenyl;

Y is -CO-, -CS-, -SO,-, or -C(=N-R®%-, wherein R® is hydrogen, alkyl, or cyano;
25

X is -NH-, -CHz-NH-, or -SOz-NH-;

Zis NR®, O, -CH=CH-, -N=CH-, or -CH=N-

30 R®is hydrogen, or alkyl;
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. Il -
ERI[er] Wé‘VﬂWRI[eri\"_il-s h%xgrg(ra]n Ng‘!,almyl;lm!’ull R["err] (ﬁ% ii 1ﬁerr];

Rl err] and Rlerr] are each independet|ly sel ected fromthe group of
hydrogen; al kyl; al koxy; hydroxy; halogen; trifluoronethyl; cyano; nitro;

am no; al kylam no; -COOR[err]: - NHSO err] aI kyI )
-S N 5 ; h |
phgns |r %n‘ AL r11’)|£§r o Ry a(%eeyg ORq[gpgndently selected from h¥ldrogenIO a?k;X alkoxy; | g

HI T HL]
hy o ,hailb]ge% tmlé?rgmetwll cyian? mgo %mlnq all%amlrr % S no ph enoxy or

het er oaNHS@s-alidyl; R8DN(R)2; -SOZOR -CO-RBe asylblsnphénylephenyﬂannnumlmnoxyew
Wi th substituents selected froma al koxy,

hal ode metermluwhsm {9 Sy, iRBEYE BROVITIRR, RORROXY or heterbary] gvroup ey

%l[ lglr ?IB gﬁ%[ ?F&mrgr 'thaﬁ%bﬂ[tgen ° saerI]%ct glﬁorr?m(r}@fh err ) t oget her
forma haI@gem taﬂmmromeﬂayl eydrd, initoe,draing and pikykireino} aryRaadrijsterjasyl; pr ane

\T,,-[ te Lr l migs%,as & ‘Z”Exiz apd R, dﬂgamoﬂ”saq%@w%n%rﬂﬁ%geéﬁ\]er kSnts c%ﬁci: ned above
N-(3-( %tércﬁ?@@m% ?lr\épéﬁbsintﬁéﬁ@tﬁ‘azn"z RY%! RPNy RI® & ad defiffed 8bove and

(hydroxy 2-0Xx0-1 , 3, 4- oxadi azol - 3( 2H) - yI]phenyI] urea,
[3- (B Hadsmefmdtabaweo 1 Htetrazol-1 -yl)phenyl]-N -(4-(2-o0xo0-1, 3, 4-
oxadi azol - 3(2H) -yl ) phenyl ] - ur ea. 2. A corrpound accor di ng to

claim1 wherein one of Rerr], Rerr] and Rlerr] is selected

fromtige group R@Bﬁip‘bhhﬂ&c@i)rdlng to claim 1 wherein ori& A, XY ard @?as gyranyl ,
2- hydr oxy- 4- oxo- pyri m riazol yl,

3, 5- di dwisiraxy-4- mbmeranxl\éarhmrﬁw-4-oz<04pmra;ayl,u fihyslFry- &%tﬂa@lﬂ 3,5-
di oxo- ?ﬂlg)\&fﬁ?lﬂ &%dfeﬂoﬁhmﬁ 22 %%Ounﬁ&éﬁﬁﬁdnﬁylnﬁgﬂméo -3-hydroxy-pyrro ﬂlj 2,5-

2, 4- di oX0- 1'azo roxy-
E\ fd1yds* odwxo-:pqnahdlhyl 2, @fjiwdmsyhlazolhdnlnyk @-lyydrogy- lsoxazolyl 5-hydroxy-

ydr oxy;- lazolyl, tetrazolyl = 3- [ OXYy
pyr azol'?? @?ﬂyg 8§P’W"§Xﬁ" %Pj QM V'i iggh'?éé‘zﬁ[yl@ﬁﬁ#@yhil cﬁjpggm yl,
;2:,- oxo. 1ngzoly[] 3- hydrox&ﬁXP&z%it r I?Iai%-%yérd?&aﬂ BZ@bdelazolyl or 2- hydrcg]r>§)y():I3J Adioxo-
fromt rwogvmupnwloaﬂxgﬂ agdlbydro-1 2 4-tnzaolyl 2-0x0-3H- 1 ,3,4-oxadizolyl, 3-oxo-1,2-

3-Trifl = N 60 2 razol yl ) phenyl ureas,;
3-Thi f Iéiﬁy(grr?é 'H%'Bf%%ﬂ @%aﬁgﬁtﬁ% F%% (5-tetrazol yl)phenyl urea;
3-Trpdg | uor omet hyl phenyl - 4- ( 3- pyri dyl ) 2-(5-tetrazol yl ) phenyl urea;

3-Trifluoronethyl phenyl -4-(1 -naphthyl)-2-(5-tetrazol yl)phenyl urea;
3-Trif |%o‘r\@@mnguqsmfrg}mnni(aalﬂrqom @I phenyl ) - 2- (5-tetrazol yl ) phenyl

3-Trifluoromethylphenyl-4-nitro-2-(5-tetrazolyl)phenyl urea;
3-Trifluoromethyliphenyl-4-(2-naphthyl)-2-(5-tetrazolyl)pheny!l urea;
3-Triﬂuoromethylphenyl-4-(3-pyridy|)-2-(5-tetrazolyl)phenyl urea;

25 3-Trifluoromethylphenyl-4-(1-naphthyl)-2-(5-tetrazolyl)phenyl urea;
3-Trifluoromethylphenyl-4-(4-trifluoromethylphenyl)-2-(5-tetrazolyl)phenyl urea;
3-Trifluoromethylphenyl-4-(3-furyl)-2-(5-tetrazolyl)phenyl urea;
3-Trifluoromethylphenyl-4-(3-thienyl)-2-(5—tetrazolyl)phenyl urea;
3-Trifluoromethylphenyl-4-(3-nitrophenyl)-2-(5-tetrazolyl)phenyl urea;

30 3-Trifluoromethylphenyl-4-(4-ethoxycarbonylphenyl)-2-(5-tetrazolyl)phenyl urea;
3-Trifluoromethylphenyl-4-(4-diethylaminocarbonylphenyl)-2-(5-tetrazolyl)pheny! urea;
3-Trifluoromethylphenyl-4-(4-aminocarbonylphenyl)-2-(5-tetrazolyl)phenyl urea;

___?:Trifluoromethylphenyl-2-(4-hydroxy-1 ,2,4-triazol-3-yl)phenyl urea,;
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urea; 3-Trifluoronethyl phenyl-4-(3-f lll]"!mml" llll l“lol yl ) phenyl ureas,;

3-Tri f 1 uowossismgMmphenyl --4- (3-t hi enyl) *2-15-% et"r aZol Y1 ) phenyCTMIKIE/06162

Trfl uor onret hyl phenyl -4-(3-nit ropheggl )-2-(5-tetrazol yl) phenyl urea;- -
28 3

Trifluoroneth

urea: d3-Trifluor meth Bi\enyl &4(3-eotxr<])9%( L5 t[u)%)rnyi BrlfWallz)oi-%:ﬁ)%h%ﬁE/f %@-yl ) phenyl
3-Trifh @gﬁé;ﬂé rﬂ)&ﬂ{éﬂyl 4-(@4nd- ST 3 A RRa By D BT Ured- ( 5-

tetrazoly

3-Trif Bummmmgtwfmwgnyl-4-mphmﬁlylf2:(as-owL@ﬂddmdrq -12 dgriagelr yHphenyheny
urea;
3- TrlfPU%%onethylphenyl 2- (4-hydroxy-1,2,4-triazol - 3- yI)phenyI urea,

3 Tr bf bumméﬂbiwmﬂwa-érﬁmxﬂ(éd&rﬁdmmmyluiba‘} triazol -1-yl)phenyl

3 Tr i f Bubiifiuesomethyiphenyl-d-geatylaming+21(5 detragolyiphoryl ured; ) phenyl ur ea;
3-Trif hbfﬁfﬁ@é%kmﬁw-ﬁ @éﬂ&?@ﬁl\ﬁ‘nb -Zi8-tstdhphengl ieeds 0- 1, 2, 4-triazol - 1-

yl') phe
3-Irif pwm?ﬁreltm{]wwg-matnbew renyatz ewwazwmenyuuma
rifluorome en ace a te en urea;
3-Tri 1 Pabilbiprompshgny- -@m-ﬁrmﬁ a2 Basthee Y hnBem Uifas,
3-Tri.f | h [)-2-(5-tet | vI) ph I
3- Thof I""ﬁf ?'Ry?ﬁﬁ %Z(ﬁylé -ani Plfar%gareg)cl)nill ph((anyl)e rzafg %/e% Iroagg?/yl ;J:)ﬁgnyl

urea; 3—Blphenylyl -2- (5-tetraz¢lylwhﬂlwhyl'qa 2-(5-tetrazol yl ) phenyl urea;
3- Bi ph I - t et '3 |yl ) phenyl urea;
5-1 nda%}%d n éﬁ'&é’t‘ é?ﬁ'{%&ﬁk}r €8s ea;

3-Br Om?P bpHeriy) -‘l%’ro%d b: Bﬂéfrﬁi&i/lybﬁéﬁw Riya.ur ea;

3- Acet vyl henI- tetrazol | ) phenyl urea;

3 Bi ph&csty ybaﬂszetraquyg phenyl Uredhenyl urea;

A co\ﬁl;%{ P@“&hwﬁg%%raﬁ?’éﬁgg%‘?%é"ﬁl{‘ﬁe\h%ﬁt‘%gn) gglegylsolrjr{)ggl tion conprises +

an i sorgs(3-Pyridylypreniyl- 4-brbﬁfob!245-tetrazolyl)phenyl uréa. A conposition according

to claim3, wherein said conposition conprises an i somer
or a racem c mxture.
4. A pharmaceutical composition comprising a therapeutically effective

amount of a compound of any of the claims 1 to 3 or a pharmaceutically acceptable
20 salt thereof together with at least one pharmaceutically acceptable carrier or diluent.

5. The use of a compound according to claims 1 to 3 for the preparation of a

medicament for the treatment of a disorder or disease of a living animal body,

including a human, which disorder or disease is responsive to the blockade of chloride
25 channels.

6. The use of a compound according to claim 1 for the preparation of a

medicament for the treatment of sickle-cell anaemia, brain oedema following

ischaemia, or tumours, diarrhoea, hypertension (diuretic), osteoporosis, glaucoma,
30 allergic or inflammatory conditions or uicers.

7. A method for the treatment of a disorder or disease of a living animal body,
mcludlng a human whlch disorder or disease is responsive to the blockade of chloride
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6. A pharnaceutical conposition conpri s“!“l*imllmluiw-l”ma' | éﬁ?’é%%g(’é%ﬁgt

amount of tW@®¥MWAdund of claim 1, or a pkarsaceut y acc

29 . thereof together wi t h at |eastpgne pharmaceutical ly acceptable
carrier or di | uent. . A pharnmaceutical conposition conprising a
t her ape AReA

phar mc%dﬁlgﬁy rﬁ ngﬁrglnslséeﬁﬂg‘{a%? Egra;lg{jn ?g eth (rat?b W%nﬁﬁe}(d‘}h%g%?ffaone :
phar nacﬁhérapddtmaﬂmeﬁecm amotnt oba compoundoaqoaedmg to claimsal tpBar naceut i cal
conposition conprising a therapeutically ‘effective anount of the
conpound of claim3, or a pharmaceutically acceptable salt t her eof

Loget herg wi L1 ata hegthbd toethRiRsamRReM of adlisorder of Blstise ofal iviky aAimal body
di | uent. 9. The use of a conpound according to the conposition of

cl ai m5 1which disorgee pudisense insiclleneell anarmia, brainaadema fallewying ischaemiaceter

¢ espons DiauBs. siarAeE ettt MiatleF Shehridodis” bhiclita, Highp o7 °c. '

conpoundinfiaspedteiy\€onditioridior alearpsdmprsingfadrhinisteridg taisuch anivmgaam"mmn of a
nmedi canent for the treatnent of a disorder or disease.in | s or

hunans, R dncluding@ Qurgng it need theseaka therapeufically ef&etheﬁreount ¢hl ori de
channel rmn)g compound according to the

conposi t‘l’bé)rﬁﬁéﬁﬁ Pc?cr)n ﬁaawﬁgaﬁégr ation of a medicanent for the
treatnent of a disorder or disease in ani mal s or humans, wherein said

h h I )
di sor derg or di se& method fgrS Oenpsrle\;/)%ratt%n ofe a comp%un%rofotlz an?nsa{1 ?c? la 8or%%lﬁg{nsg:

a) reacting a compound having the formula
R12 Rﬂ
R* N=C=W
15 R14 R15

wherein W is O, or S and R'', R*2, R™®, R and R"® is as defined above, with a

compound having the formula

20 _ R° R
wherein R, R% R%, R* R® and R®is as defined above, or

b) reacting a compound having the formula
25
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12. The use of a conpound according to the conposition of claim 1 in
pr epar at i @i ogfarsyoredi cament for the treatnent of sickle- ceP¢T/§Ka%/mlé2 bral n
oedema following ischaema, or tunmours, diarrhoea, ' hypertensiaon..

(diuretic), osteoporosis, glaucons, 3Qu | er gic or inflanmtory COHEI“M

ul cers. ﬂﬂ‘\‘ ?d\ \

conpound according to the co -nS|t|Bn of claim1 for t

di sorders or diseases, wherein %ad disorder or disease is° respon3|ve
@;

to the chloride channel bl ogie pikisipg nNMHFi ni stering a
t herapeutically effective anoun sald conposition topically, orally,

nasal ly, anally or intravenousl¥,. 4. The use of a conpound according to
the conposition of claim1l forRt he R treatment of disorders or di seases,
wherein said disorder or disease is si ckl e-cell anaem a, brain ~oedema
followng ischaema, or tunours di arrhoea, hypertension (diur etl c),
ost eopwhesrein-X, o, Eﬂﬁ}ﬂ’fh R R, @'tand R' is astiefinediaboye, withy aciampoind -

ul cers conprising admi ni stering a therapeutically effective am)unt
of sai ha¥ipggbeifemyiato a hunan or animal.  15. A conpound sel ected from

t he group consisting of:
3-Trifluoronet hyl pheny[ - 4-brono-2-(5-tetrazol yl) phenyl urea;
3-Trifluoromet hyl pheflyl-2-(5-tetrazolyl)phenyl urea;
3-Trifluoronethyl phenyl - 4- phenyl - 2- (§-tet[,azol yl ) phenyl urea;

4-Tri fluoromet hyl pheflyl-2-(5-tetraZglyl Yphenyl urea;

3- Chl or ophenyl - 2-(5-tetrazol yl )phenyla;

Phenyl - 2- (5-tetrazol yl' ) phenyl ung:
3-Trifiuoronethyl phenyl . 4- am no- 2- ( 5-Y

R® R

R
azol yl ) phenl yl urea.
4

wherein Hal is halogen and R', R?, R®, R* and R® is as defined above,

10

whereafter optionally the compound obtained is converted to another compound of

the invention and/or a pharmaceutically acceptable salt thereof is formed using

conventional methods.
15 10. The use of chioride channel blockers in the treatment of sickle cell

anaemia.
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