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1 DI PHENYLUREA DERI VATI VES AND THEI R USE AS CHLORI DE
CHANNEL BLOCKERS TECHNI CAL FI ELD 5 The present
invention relates to novel diphenylurea derivatives
useful as chloride channel blockers. In other aspects
the invention relates to the use of these conpounds in
a nethod for therapy, and to pharnaceutica

conposi tions conprising the cohpounds of 10 the

i nvention. BACKGROUND ART Chl oride channels serve a
wide variety of spSPHENYSSIREABERMAJIVESs and 15
contri but QNWTHEWMSETRB ¢HLORIDE (ﬂilANbEL BkOCKERS and
snooth nmuscle cells. Chloride channels are probably
found in every cell, frombacteria to mammals. Their
physi ol ogi cal tasks ranFECHNIGALHIELDol ume regul ati on
to stabilization of the nenbrane potential,

tran r .
. d‘?ﬁé’é?%}gh{n ﬁ‘ng rHeZaﬁé%fA |18v<§ di Oﬁﬁeﬂﬂﬁﬂf’% Hef'i\gaglv%useful as
ciglwrldgmb@nnaml@%ﬁzﬁ?sm WD 00/ 20378 and WD 00/ 24707
(al I'jn ddeer éb%‘é%fﬂhe%@ntu@ﬁélétééetofﬂ@émw Bithess lé@l‘hp@ﬁnds ina
q#]t t V. erivative acti.ve as chlorj
e for ol ar e to BB co ieREsarRSdsilphe AFnriiby b Gompounds of
theeleuemtmrprow de conmpounds with an optim zed

phar macol ogi cal profile. Furthernore, there is a
strong need to find effective 25 conpounds wi thout

unwant ed side effects BACKCRUINRART o der conpounds.
SUMVARY OF THE INVENTION It is an obj ect of the
I nveghlofile cRafMiély s8fePWRle vEMPENSSecilt cdlureE furittions and

oflBlecS ine'do wﬁ%r“w?%k?ﬁsq?i?e%'fe'%fsh%%i%r%om"whg@ié Bl SfHoride
channais ang probally dound infayennheell, fopebactera ichmammneals sTheir
P sﬁl@ﬁﬁ@Hﬁgﬁs MirigB fhon? eéﬁ G6luRfY l%@ﬁbétloﬁtcﬁ %abnﬁétlﬁpbﬂﬁb membrane

pSlepligh raisap e qr s calpiRH trasPr e AR LoRATd rageliuiar
ogyanklles.urt her object is the provisi on of conpounds

t hat

Chi’io\(vlo;’g@gho@e' WQ%‘/'??? %@*B@/ﬁﬁé?é ??@%09‘%707 (all
NeedesreghAG) desaplr semppemdsnsueh gﬁtsph@ntuted phenyl derivatives, active

a@bﬁbﬁd@@ﬁymtﬂbcﬂk@ﬁmertl es such as kinetic behavi our,
i oavai |l abi |t S0 ility an cac
bi | abi %ﬁ |&b I d aff

Inits ith
fi r stOYgYcthe el sirope deed dQ PEOVIdHETRgUngs with an
oghmeedlphﬁnnmdleglbal profile. Furthermore, there is a strong need to find effective

compounds without unwanted side effects associated with older compounds.

SUMMARY OF THE INVENTION

It is an object of the invention to provide novel compounds which act as chloride
channel blockers.

A further object of the invention is the provision of compounds with a better
selectivity. A still further object is the provision of compounds with a better potency.

A further object of the invention is the provision of compounds that act on cell or
tissue specific chloride channels. A still further object is the provision of compounds that
act on specific groups or subtypes of chloride channels.

A still further object is the provision of compound with more optimal
pharmacodynamic properties such as kinetic behaviour, bioavailability, solubility and
efficacy.

In its first aspect, the invention provides a compound of general formula I,
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NENR2Z NNNHRINYNR(I) 40O0RN RB ~Por a

phar maceutically acceptable salt thereof, wherein R
Rm RP, R2, R3, R4 and R5 are as defined below. In
its second aspect, the invention provides a

phar maceuti cal conposition, 5 conprising a
therapeutically effective anount of a conmpound of the
invention, or a pharmaceutica |y acceptable salt
thereof, together gysifh at |east one pharmaceutically
acceptable carrief, excipient or diluent. In a further
aspect, the |nveﬁ1 aoNBr ovi des the use of a conpound

qqdlsease or a disorder
cluding a hunan, which
on is responsive to the

] ~pn a still further
aspect, the invention rel ates Bo a net hod for
treatment, prevention or alleviation aof amdlpsegsea Ql

Ofa @P%T‘%I‘@Ut'G?"léa%‘iﬁ%ﬁm? galt terepf; whergin Rl Ral R 5 Bodfy and R®
arenad déﬁrnﬂi @elbwrran whi ch di sorder, disease or

con dl'ntl ﬁ g a§ﬁ8&n§dﬁ\ﬁﬁ¥én‘ﬁoﬁ$ﬁ§\%§é %%h%?mg{;%@ F@orﬂ[B?SItlon

chl ofi'Ge ChAnKE conpri ses
cammlﬁngtaether@eutjcaﬂkvaﬁfeatwe amnaynielisreempeind ofrthﬁ@wntlon ora

phﬁ\‘ﬁﬁé’l’,‘éﬁjtlé‘al cepRibld S théredf ft@géth‘é? witArER edist Bhe dharmaceutically
a pharmaceutically

t he.i.nvent
aﬁ%@%ﬁﬁﬁ?@":&r ?’fc'l?'ﬁ%trcgcfjf'lue@: her objects of the
| nv elnta funther bspd, thp fravestion poovidies therserofskedmpatinidof the

SHord @iﬁm%%%%”’a&%%%%%&%%aéﬁ“ BfoRE R ure of a
fﬁ?%ﬁw '&S’W&@Slf\?a v/ibe treatmant, prevenfigh of aliRvigtion ¢fa disease or
ald’scménm pordiiicres! aamammaipindluding® hanain, whichdisedse, disorder or

ARl AR ke oL B, .

o cinca S8 riflepasmesh ihg inyeniion leien dp araiihed dontreatment,
prevention or alleviation of a disease or a disorder or a condition of a living animal
body, including a human, which disorder, disease or condition is responsive io
responsive to blockade of chloride channels, which method comprises the step of
administering to such a living animal body in need thereof a therapeutically effective
amount of a compound of the invention, or a pharmaceutically acceptable salt thereof.

Other objects of the invention will be apparent to the person skilled in the art from

the following detailed description and examples.

DETAILED DISCLOSURE OF THE INVENTION

Diphenylurea derivatives
In its first aspect, the invention provides a compound of general formula I,
N=N
/ \
Na. NH
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hydrogen, halo, trifluoronethyl, trifluoronethoxy,

al kyl or al koxy; with the proviso that not all three
of R, Rmand RP represent hydrogen; 5 R R3, R and R5
i ndependently of each other represent hydrogen, hal o,
trifluoromethyl, trifluoromethoxy, al kyl or alkoxy;
wWith the proviso that the conmpound is not

N- ( 3- Trlfluoronethyl phenyl)-® -[3-(1

Htetrazol - 1) -4 -trlfluoronethxl-biphenyl-4-y|]-
oga@garnnpquﬁc%l cAGept e et thereqfneneihound of general
Rf RTah@RF inddpengestseott éhchhistl@hérqgﬁfeseﬁm represents

?¥?$fo&§$m@eﬂpoi‘@u%§ N R
enbwidh therproviep thatro el three I0AIRY, Rs @od I%lsreptﬂﬂeot kydsegen;
RﬁlRmW'anHrquﬁ@%ﬁénd'eﬁm f}é’?érﬂﬁheﬁ FEpREL RNt |

r'epfesents tr still furt
CERETREAN, hal O QBRHY s oo TG AP aﬂwxa,
Mthﬁhélpfov&ﬂitlbalﬂthembn}pﬁﬁnd& n@tpresents al kyI such as
r
l\frﬁkﬁiﬂ)}{or&ﬂﬁtﬂxﬁéﬁéA t'ﬁoiéqal'f Fe%%ﬁl- - ér ill] rgpr{eﬂﬁﬁ% Oq?\enyl-f-l-yl]-
ugde conpound of general forrmula I, R represents
hydrIﬁ&ﬁﬁmefrﬁgodlﬁéhﬁﬁﬁﬁé%oﬁwhﬁﬁ%ﬂgeﬁ‘été}’él fOMnUR Rgeéﬁrésents
or Qe

B e T L )
triﬂuofdmmihmyeahwl or 4lkoxy. fuatspeciaberbddiment, B} rephasents halo, such as

er@forgﬁaﬁlgain ﬁfdﬁ%zémbodﬁg’ent%p ?éatﬂe@\ts trifluoromethyl. In a

resent represent o
sw urthabwahe%lmﬂn X repraRsRisHg Herpynetpy I 8 furthgriggilipdiment, R
rdplesoripakyiabuctirhe dictimyit In Rtilrfarthesembsdirming, RSiepresasats alkoxy,
s&m %Rvetr{ oro or bronb. In a further enbodinent, R2
represen trifluoronethyl. 25 In a still further

errbdﬂl a@ﬁhemmbn@m\ﬁpéhhe&mp@mafaenefﬂl farmala |, Rirepresents
{d& ﬁ* Repréahesiiytrogert] ad Rl re%ﬁéisé?ﬁs heky; aﬁmatcﬁnémwo

rforpnd «3@&@?@%0@%& 95 QBB Hoadioh, R TedblSHY
trifluofdnoethyinet hyl . In a further enbodi ment, R3
r epf@%eﬂhﬁehgéntsﬁduﬁﬁé?ﬁ oﬁﬁle?oﬁfﬂbunhrbfgleﬁgfél RSfnula 1, R®, R* and R®

enbodi ment o oun
rRISSATH NFOuST a%ﬁeﬁeswa Relger uamnﬁ%v%ﬁmng%m% alkyl or
alkeky, In arspbtiabembodimdnt, RT iepresentsiealbpsych ad &hylbrop fluoro or bromo.

hal
rEs, B oo BriRA R ™orFERAN BlbraninbED L oomn © F2 D
conpeundilldurtperrmbedimenhell the icompaynd fof generaRiprmpla ky k. R* and
RREeéiréﬁrﬂfi\?BiogBMdéMRﬂ rerﬂ‘@geﬁtb ®afy, lftﬁruoPdWQefhfyl lﬁﬂ‘luoﬂﬁmeﬁéxy, alkyl

h
e W O e T e
enbhdm;enthl rapsasehts Halotsueh asrbmmoment of the conpound

on dQﬁgéngﬂ of é’r‘hBH ifhent 8%e%dﬂmdrcﬁ@éﬁﬁf%ﬂ‘%rh¥ﬂﬁ PE¥ENR® and R

e endent | g er re L
repspeent hwrpeeuoa%& FRRresqmt$ halge rENeEaBRiY!, Hrfﬁworaet oxy, alkyl or
alkbi@Aiy a spacial smbodifent io@breeints Ao, such as chloro.

In a still further embodiment of the compound of general formula I, two of R,

R, R*and R’ represent hydrogen, and the other two of R% R’ R*and R
independently of each other represent halo, trifluoromethyl, trifluoromethoxy, alky! or
alkoxy.

In a still further embodiment of the compound of general formula |, R?and R°
represent hydrogen; and R®and R* independently of each other represent halo,
trifluoromethyl, trifluoromethoxy, alkyl or alkoxy. In a special embodiment, R®
represents triflucromethyl. In a further embodiment, R* represents halo, such as chloro
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represents trifluoronethyl. Ina further enbodi nent, R4
represents halo, such as chloro 4 or fluoro. In a
still further enbodi ment, R3 represents
trifluoronmethyl and R4 represents chloro. In a
further enbodi ment, R3 represents trifluoronethyl and
R4 represents fluoro. In a still further enbodi nent
of the conmpound of general fodmula |, R2 and R4 5

represent ?/dro gen; and R3 and RS mdependently
og Hegrookstil felfihers,%mbowm%lt Rt iepresgaisiduapmethyl and R* represents

chibrd. lIv arenRstEmdodimbhl IR eprakkms rifudrometiaha@ R’ represents
enbodi ment, R3 represents trifluoronethyl. In a

OOt her enmbodi ment, R3 represents halo, such as chl oro
or flnueostil. furtheraembodhmemc)fﬂhercomﬂm@drcégenemformulaI R”and R*

r%@@é&ﬁ%&é@)ﬁ%' %ﬁcfﬂ‘i% gfm'\ded dén{lylbf hotﬁapfaiiré?é?ﬁ halo,

repr | org or
trfliorameiiyh itk alheoialnor SKeRY-dp AsaeRELoPRPOISi R
r@ﬁes@m &ﬁfmatcsnahylorma furthen ehbodimente RS eebragents hak such as chloro

of (R Re Syt BRa el I ERehs [HRbBmaiyDlrd ttper
embogdispanidR nreprasents fu@iﬂo'?ﬂﬂhiﬁﬁl chlpre er fpseilala Sétrhlb‘uahefe nt
ehibRdRUM RN pREsehchIoNLAHd Rﬁrép?esents chloro. In a further embodiment,

R|_|_r%;gfe§%&ta|ﬂugr%r)d I% Pefqrrggqer{‘%ﬁ%q@t ﬁy%/ llhgrthgr e&w})odlment R®

rdpresany trifioydrethylesnd R® represents trifluoromethyl.
N-(3pl s é)%d\*ﬁrﬂﬁ%ﬁgﬁént%&%ﬁpp dbﬁhe%bé’ﬁt%n%s(l

Ht t
M«%&hlre?qz-aﬁ@ﬂ@r@memyﬁahem— 3t hbigirgzokE-yud - eiueromeity -
iphehylt&yN-a7sd; - 5- yI ) - bi phenyl -4-yl]- urea;
l\ﬁ(ﬁgﬁl{lfﬁlgE e ogﬁié)ry?)plﬁ E%/TCh 29[’913J'@% gerépazobé yl)-biphenyl-4-yl]-urea;
Ghla:qaaﬂnﬂ;mrmmpthwhphgnw N[-f4"-attidror 3r( B-{ciraziobbrydizhiphényl-4-yl]-
a4:) - bi phenyl -4-yl ] -urea;

éﬁ%@aﬁ h%'%bﬁy 9\&74%?1'?{%%1@#%%@'& “Yirbipheny-4-yil-uiea;

NQ(B SND{f310%0- BhélhyleO-[fp'I:t&ﬂmb)S-N Hérgzbl-5-y1)-biphenyl-4-yl]-urea;
A)J(atﬂgﬁé?g&l? (fﬁe}égl} N fg34 Htlaﬁ&id?%lﬂ-rw @ILBfkﬁHél hyft B %n;H L8yl]-urea;
Dpftypm-pbewl)— b'{C’ph Ty Dot e&lﬂuoromethyl -biphenyl-4-yl]-urea;
(‘anﬂ@mﬁ@th?r ;srﬁerfyl)wvr-pirmmw S-Rhﬁlf’té{rhzd\\f-’& VbighergiSyB-urea;

I\/Ré&((ghlgrqj‘é 3rﬁ %@hgb% hﬁq XI -fM%IS (ﬁgp RefraZoI 5-yl)-biphenyl-4-yl]-

urag et r azol - 5-yl ) - bi phenyl - 4 yl]-urea;
I,:%EéiD%hBrfuldh% i—lw‘ft@ﬂl&dry—(i- [ 1H-1dttaRI-8-yB-Bidhenyl-4-yl]-urea;

it Pep-sﬁ%ﬁ{x' Nutff 3@9{%%(%!@%?9'% ) Piphem-f-Hlrusa;
N- 54-FIu)ord-3-thflmdrbmthyinphbplyl) NOI[B-( Wetgirazbl B y-a -triflaprasfethy -
b@hg 54_%?] i fluoronet hyl - phenyl) - N [3-(1H—tetrazo| -

I uor onret h%/l bi phenyl - g/ L urea, '

NN3( E»Efl@orpmertWWenﬁl ﬁ%ﬂ%h@ﬁg‘qn}za{r -yld -giflugramethyltbiphenyl-

t@ééazol 5-yl)-bi phenyl -4-yl]- ureas,;
NI\G’? q:P{Set{Iﬁlréé)raﬁ’l ryi/H%ﬁ{:@-ﬁ r[él? (lzmgr}ﬂ-?-)f -t('a\{raéo? S-ﬁmalpliwenﬁ-df-yl]-
urea;
N-(4-Fluoro-3-trifluoromethyl-phenyl)-N"-[4"-chloro-3-(1H-tetrazol-5-yl)-biphenyl-4-yl]-
urea;
N-(3,5-Bis-trifluoromethyl-phenyl)-N"-[4"-fluoro-3-(1 H-tetrazol-5-yl)-biphenyl-4-yl]-
urea;
N-(4-Fluoro-3-trifluoromethyl-pheny!)-N’"-[4"-fluoro-3-(1H-tetrazol-5-yl)-biphenyl-4-yI]-
urea;
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35 urea;

N-(3,5-Bis-trifluoronethyl-phenyl)-N-[4"-fluoro-3-(1

Htetrazol - 5-yl)-bi phenyl -4-yl]- urea;

N- (4-Fluoro-3-trifluoronethyl -phenyl)-N'-[4"-fluoro-3-

(1 Htetrazol-5-yl)-biphenyl-4-yl]- urea; 5

N-(2-Trifl uoronethyl -phenyl)-N-[3-(1

Htetrazol -5-yl)-4"-trifl uorormethyl - bi phenyl -4-yl]-

urea; N-(2-Trifluoronethyl-phenyl)-N-[4"-fluoro-3-(1
quzt-'ﬁifml@hetﬁyw)hertyl)prﬂémyq14—A-te,tda]zaH5qﬁ;—4'-trifluoromethyl-biphenyl-4-yl]—
u a( 2- Br ono- phenyl ) -[3-(1

tetrazol-5|y trlfluororrethl bi phenyl - -ure

N2-Trifluoromethy phenyl) -N’"-[4"-fluoro-3~(1 H-tetrazol- 5-yl¥ b|phenyl-4-yl] urea;

N (é’mﬁr QU’EE3h(>’I|H-’@|&%EMIL5-yDL4 Héflusrbieg-Biphbhylteyarea;
Nt Tﬁg‘%l}gm AR A o3 ) Fatetrpzol-5-yl)-biphenyl-4-yil-urea;
NHQt-Bxbrrmz-mherﬁ'J)yN)-Hmmlmmrﬁ-(14-I—’geltr]azahf-@gl) biphenyl-4-yl]-urea;
:}gt i ﬁ'([iog@f’e@i)elww 'flhhrc{-él (1 é-{'-téﬁ 21 % gﬂ- biphenyl-4-yl}-urea;
Nmztlﬁuqoumqgtypr{gn[@rgﬂﬁeirpgol(-q yl)-4 -trlfluoromethyl biphenyl-4-yl]-urea;
Nk(rthanmeptherﬁf W')-[44—chtor¢-f3|—(l1 pL-letralblys-yhibresmyl-4 44 irkaur e
N2l r&ﬂﬁ)ﬁb(ﬁﬂﬁ gj'?ﬁlzltér it %Pb%&ﬁw -4-yil-urea;
N2 ¢EluetosphanyPH i mathyl f34( 1H-taltazol-5-Y)ihipbenyl-dzyl-usay | )
f@'ﬂsw hérmynLar- plr f?ﬁethyl-B (1H-tetrazol-5-yl)1b|phenyl-4-yl] -urea;

Bromosaners oVttt TSRtz Fbipheny-4-yil-ureas;

NN2(Trifldoramethplagheny) )-W-[4] gheth@t 3+ H-Bet(dzol-5-yl1)-biphenyl-4-yl]-urea;

N:@t E ﬁl{\) rglpyh)-i 1@%?%&0?‘5 ]-Af utgﬁliolromethyl biphenyl-4-yll-urea;
mZt%Ip@zgmeryj)yN)-L oHIoEerA- (14 ggtl]azgl—g-g(l) biphenyl-4-yl]-urea;
NN2(ChIdFo- f)her@l)ONEHh-)ﬂuoﬂhBlUH)teﬁézcﬁI%—ylmbtmmhy&-@l} -urea;

@b arts ﬁ@M’ R G VIR 3 highepy- e

Nc(agﬁ@(fh@ro phgmé)q [ -{3¢(1/-|l etng&S-yl)A -trlfluoromet oxy-biphenyl-4-yl]-

Ez Chl oro phenyl)-N -[4"'-chloro-3-(1

N;@éb@% P é) ﬁﬁglw\}) 7[3-',%? IS Qé ragql-{é-}lbﬂ ?reﬁj:loromethoxy -biphenyl-4-yl}-

undat et r azol - 5-yl ) - bi phenyl 4-yl]-urea;

E?%?’Bé -t %H'fe?nﬁ E}%@ﬁ@zﬂ{[ﬂ(‘ﬂﬁtgﬁém)ﬁlyl?ﬂ( ~frifluoromethoxy-

tetrazo
bighenylst- Yﬂ'ﬂl’%r o- phenyl )-N - [3 (1
NHBISDIfedfd-phenyl }-NA]3-{ TH-d kbbb 8a R Xlyiflboroheslyl-bibhdnyt-4-yl]-urea;

Vo e ) Rt JBelsmay-tieemy-4-yik-ures;
Nt(BéaBlanﬂ@orsmﬂwlmhewlhrN bt H;tetr@m!@yl 3Ntnfpgrc(n1et yl-biphenyl-
I@ééazol 5-yl)-4"-trifluoronethoxy- Dbi

Nr@%ﬁfwﬂv ool Rzt edlpoiis ek ey oee S A yhea
N&3,5- Bisétﬁflﬂer&nelﬂhyb@epyl)}ny-l[qr ~ideto3y3(1H-tetrazol-5-yl)-biphenyl-4-yl]-

u|Jél-atetrazol 5-yi)-3"-trifluoronethyl -bi phenyl -4-yl]-ure
trlfluororretheééIt pheny
ﬂ

N-
N+03tlirprrt(§>zmerwl);/v YB3t Hrietrar@ior-y yﬁluoaomsﬂwhg]phenyl#yl] -urea;
N# 4§¢ﬂlow-§t@en [)-N" -[3-(1H -tetrazol-5- il)-4 “~trifluoromet )’yl biphenyl-4-yl]-urea;

N&é E{up&%ﬂr@:c{;‘p)?‘\%ﬂ? b%wl}&-ﬁ}- Iﬁfﬁﬁ%&ai’o&% )13 -trifluoromethyl-

biphe¢rdylst-Bi-area; i f | uor onet hyl - phenyl )-N -[4' - net hoxy-3-(1
orth pRAMmAfcRUtieally dccBpRBRAIr thedddf-

Definition of Subsfituent
In the context of this invention halo represents fluoro, chloro, bromo or iodo.
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urea; N-(3-Brono-phenyl)-N-[3-(1

Htetrazol -5-yl)-4"-trifl uoronethyl -bi phenyl -4-yl]-ure

a; N-(4-Chloro-phenyl)-N-[3-(1

H-tetrazol -5-yl)-4"-trifluoromnethyl-bi phenyl -4-yl]-ure

a, N

(4- Fluoro-3-trifluoronethyl -phenyl)-N -[3-(1Htetrazol
-5-yl)-3"-trifluoronethyl- 356bi phenyl-4-yl]-urea; or

a pharmaceutical ly acceptable salt thereof.

Def i Alkyl maang a straight eluain or branchedichaincefranexto sbf carberyatoms,

iricméﬂ“ﬁ& b St 96, BEMNT, iyl URbByl, BBPRIpYI, bRk Tolstyl, t-butyl,
I .6 Al kyl t t b d
PERA, AnG B Meg s S Pioh! AR ISEPTAPHL P RTRLS RGOS

| i mi Alkdxy i, O+atitylhywhereinhgiky! ipa®dgfined abogreopy! , but yl,

i sobutyl, t-butyl, pentyl, and hexyl; nethyl, ethyl,

PRERY e AR RORPANL safig Preferred groups. Al koxy is
O al Kyi er el n s as defined above. 5

'ﬁ%@’ WITC al Kyl : _ .. 5. _
Phar Fe@ ebemical egmpeursheiibe inveatier maydbepraided|in any form suitable

foran® Hieedf adriipistriavient SGitableforie ifdladeé ﬁﬁﬂ'rﬁdteaﬂdaIIFIQ[éU
pBUItabJe for the, int r at.l on. bl e

. d dni nj it
¥ibiBSioRly) e Bl B, B pre-ypr progud oty semia) gompound
obthedpvartiica. sal ts, and pre- or prodrug forms of the
hor _ . 02 .
e OB heckipli 5oh D8R idlon HIRTRLSe Sithou
liggitatien the NPAle¥eE ingrganieand sraanis aeidiadgditiga fiaits gHeh as the
hgﬂr@_@ﬁlbgd?@bﬂveﬁﬂﬁbmi Pﬂ/{dr@tﬂilér&: écil@,fthé&yghfbrorhkﬁdeWbG friogte
rived fro ochl ori ¢ Aaci .1 he. robr .
yEpbFEtHe AERIr I iRl Shied B itk AB oL SPRAGARE grived from
perchlariciaaid, thephosphate dpdveshiremathosgberic/acld f the pulphate derived
OAT LTI adhs the [drtLEUORREPIE 16k Bld, IRTadetiIGIieRy o6 from
apecn e AcolaISdoaiied liom econiRipid B8 25e5ate dhrived depm
aScarbic amih tthe benzahestiphonaierderived éronv benfensmiphooiciacid; the
bBftdhte Hgﬁ\{élﬁﬁ%%goi@gc'id’ ‘?r?e Eihﬂgha"l’é 88fRCrrétf icthnahfi®acid, the
u onat e r d

benzenes e derived from benzensul phoni ¢ acjd,
citiate deyivesirare ciles acid dtherasibanaie dedved fram qrkonie Afidnwieenantate
dervdafesmienantiid a¢lanthe famiathte detvedromt fuaizgicdreld, teglglutamate
. ri ot . .
o038 e e DB TR B A SIE R Y Gt corver
fromractic aciddhe maleate sierivedéonemalsiciacidhidegnalpaaigtderived from
nr%ﬂ’dl déasekdf ﬂ\%_"ﬁldﬁrllﬁé’t@ldérit@édg %gt M_ﬁn@éﬁ@?&iéﬂttﬁle @ﬂ{thm&uﬁg@ﬁm
. i c acjd, e lacta eriv r cti Ci,
dfiec s sahae SUBHORG aHdHieches Hhalgne ShaRitrsie Béfved from
naghtalead-2-salphomialacid, theaphttalatehdenirmedfedra tphttticiacit te satficylate
4 n . . V 1 «
JERREIG Bt 4o LBBE ML RARTRLE o8B Bc B s convec
fraeystoais a¢idnihesaprinaleddrrived fiompRusrinic A6idgthe tgetrate derived from
tahlariolchy, thel Bylherrdpsuphopstetiirived #oint E-tblhéné alipbihietid, and the
1S S LalE BB ol By B i hOE BRIREK o dol6ibdd RThe art

Other acids such as oxalic acid, which may not be considered pharmaceutically
acceptable, may be useful in the preparation of salts useful as intermediates in
obtaining a chemical compound of the invention and its pharmaceutically acceptable
acid addition salt.

Examples of pharmaceutically acceptable cationic salts of a chemical
compound of the invention include, without limitation, the sodium, the potassium, the
calcium, the magnesium, the zinc, the aluminium, the lithium, the choline, the lysine,
and the ammonium salt, and the like, of a chemical compound of the invention
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fromstearic acid, the succinate derived from succinic
acid, the tartrate derived from tartaric acid, the

t ol uene- p- sul phonate derived from p-tol uene sul phonic
acid, and the 30 like. Such salts may be fornmed by
procedures well known and described in the art. O her
acids such as oxalic acid, which may not be consi dered
pharmaceutically acceptable, fray be useful in the
preparation of salts useful as internediates in

cohlaiiimg aganiooleegrovpl Sueheationic saltstmay beermaddy pregedures well

kﬁ&@ﬁ%g%g@f.r%d W tRearpt able acid addition salt. 35

Exanpl es o har mpceutical |y acceptabl e cationi.c salts

of - aIRCR SPEIEL CLBIRIOURIHIRHNE FEHTARGIES! SN ooty SBmpounds are
algotdomtemplateidias prermacbeaticatigiacogptable salis oBmiferned taneum salts”
oA BB FESAR, ) AR it S 44 B ok Ry o
sghis.t, and the like, of a chenical conpound of the

I Nvenhé eRenficaF&ithpbuid6f tA8 irf&inebh naf 58/ Broviaiédlin dissoluble or
o SRt W R 53 3l s wter,
ethanehtandrih¢ lies. Rissaiuble dbmnys' maf alsodocludé hiydmtecbfopweasdsh as the
@ﬁpg&aﬁ? gﬁe@?ﬁngi%#é‘, thd ndi t@aﬁﬁtﬁlr\%g]gk%’, ﬁ@&ﬁﬁ:%‘h?@#a%‘e, and the

, ¢ ontum salts" 5 1Inc ¢ o

likg.dy gepeial ihe 9I5§§',Ub{9nf9”6‘§ @r %ﬁP'Rﬁ}‘lje"Sﬁie@H\‘V%r%? indisgoluble forms
foniké pafpopbabkinis @wention.sal ts. The cheni cal conpound of

the 1 nvention may be provided in dissoluble or

i ndi ssol uble forns together with a pharnmaceutically

accept abl e sol vent such as water, ethanol, and the
Methods of Eseparstienf orns may al so i ncl ude hydrated forns

S :&h}]'ﬁ% cér?ﬁod{t%hsl BfRe %rﬂ{je&ti@m rﬂdtyebéjﬂi) Hé)éﬁfehﬂ l? cv{)rh/%ntioraaltmethods for
rate, e Lri rate, .the tetrahydrate n e

P Sirtigsin. g, oo des@ben b e vl Saugs st

neernials fazrie pocessksdesanibed i thenweséntrapplicaljnn redaswofor may

rééﬂljll_g b'eﬁ*@;%r?& 'BX chrvifidRf hetlodd iR %@Hn‘}é}gi-{ahg available chemicals.

conmpounds of the 1 nvent)jon my be é)re ared b

convARRIBRAOTIROUAYEE teiveriR FaLpe ¢ \aried 19, angthgr compound of

tHdhinsentitrasingeshvientiohal methbdsng exanpl es. The starting

t . d
ot Thépiid bRiauERoMBTERTERS SESENorbh haf bBIERAEH by
cenyandinnaidaenigas: 6dd tyrexdiae talliggtiony gistitation,

chioAEt6graphy, &ic.Al so one conpound of the invention can
be converted to another conmpound of the invention

si ng copventional, nmet hods. The end products of the
Phagm Fﬁ'l'ﬁcaj PORLORE ci n nay be isol ated by
conviardriothexlaspectithe duasstior peovidiss moual phainmaceutical compositions

oG AR Ll 0 G4 BSRRAH8 o fion

While a compound of the invention for use in therapy may be administered in
the form of the raw chemical compound, it is preferred to introduce the active
ingredient, optionally in the form of a physiologically acceptable salt, in a
pharmaceutical composition together with one or more adjuvants, excipients, carriers,
buffers, diluents, and/or other customary pharmaceutical auxiliaries.

In a preferred embodiment, the invention provides pharmaceutical compositions
comprising a compound of the invention, or a pharmaceutically acceptable salt or
derivative thereof, together with one or more pharmaceutically acceptable carriers
therefore, and, optionally, other therapeutic and/or prophylactic ingredients, know and
used in the art. The carrier(s) must be “acceptable” in the sense of being compatible

with the other ingredients of the formulation and not harmful to the recipient thereof.
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I n anot her aspect the invention provides novel

phar maceuti cal conpositions conprising a

therapeutically effective amount of a conpound of the

i nvention. While a conpound of the invention for use

in therapy may be admnistered in 30 the formof the

raw chem cal conpound, it is preferred to introduce

the active ingredient, optionglly in the formof a

physi ol ogi cal |y acceptable salt, in a pharnmaceuti cal

c onpEhatmaceutioglefoneyositidns aof tite inventioremayl jpe\thoses suitable for oral,

r@&‘tﬁ{, Bhﬁﬁn%l ,hrga%r'ém gﬁfrﬁonalbfbfg &l ﬁnclgallng %Féal a"?i'adé@r Il%ﬂr

tr@&ﬁ@@rmﬁémagmah er pammbﬂncﬁuww gutansaus, m@@uﬁan@aus intramuscular,
iftedRPitdrida Natrav@Pot8 TRirb&HEAl Ainfrassre by, |ﬁfraédlﬂar lnjectlon or

B b BB RS G h Rl B B biigEdln & inhaatin or
inshditatimoeinciuding povedere mndbiqald:aamsdradmmllshratwmm byasudtained

rél@ééé’gb?étéﬁﬁs §|lﬁ<{é%ie éf%ﬁ Bl%‘%}f 'sﬁst@fﬁ%ﬁ%leﬁé@%été%tlhﬁud

I ngre

sAnlRermea sdeefﬁ@%pfssolidmﬁepmeolameb%mfﬁal@mqot&@.ogmound of

tivé Invehiitn, oHic matriges dhanbe irdfor g shagedariticsNe.gn Aimodr
nlﬂérro%gé e the recipient thereof. 8 Pharnaceutical
U(l ons of the invention may be those suitable
for Eh%phemts@t epmpaunshehihglinvansionl togpinerwithia caryentienal adjuvant,

chiritf] stinent Weathus be phaded lhféﬂﬁ@'férm of ﬁf?d?ﬁﬁ%éﬂﬁéal compositions

agﬁ %@ﬂtdgﬁ ?§ﬁ‘lr %er 2 F%rch h$%§ g{%ppa Shieayticular tablets, filled
capsules; powaer andmeﬁetrfbﬂns,aemd liquidsa repadticalbr agquausomrticm-aqueous

PIthSﬁé 's%%p%ﬁsiér} ' Ligha, it %rﬁt%&%h%ﬁ fﬁll@? vJIt}HClﬁS shfhe?all for

orm sui t m ni'strat'i o

Org| §p¢ $Lm°§ﬁ0”q%fer [ﬁﬁtﬂé‘%ﬁﬁé’ﬁgo%rﬁﬂ‘dl stefile inja@Abigsolutions for
parbnitérabiigeaiSueh pharmaseitical armpekitiordl erini ﬁﬁ’orms thereof may

c§t‘ﬁ:%}|§'@ E&&gﬁﬂﬁéﬁ r%fcj gas ‘t’%ﬁ‘uaécgﬁ?aﬁﬁag ﬁf’oﬁwﬁ% g@q\f&& @\%ﬁt
adduﬂpaalrﬁqﬂge campewgoenRringiples,and swcéntmtmsagh ferms may contain

aﬁybuum effBtiveGinhdurit &F M Acth@aRgedrint b%ﬁfensﬁrﬂe with!th& intended
nm croca bﬂ es. . The chem cal conpound of the

dPMé‘ﬁ%ﬁ%ﬁ?"Q% AEMRIGNSS- a conventional adj uvant,
car r Tiee chemical ¢arepaundnaijthe Ipossent inveatiadcambe atihnisiered in a wide

vanet?'?ﬁPFH?% I‘g‘af@iter%?ﬂB@ﬁé foPRS, It gﬂfjbé‘ab\%o@é’&%%ée sfilled in the art

ros | nclude soli

ha;smeei%«ﬂowmsméage Ipsynay COBWE%raSatHQ astye e@mpaamt, either a
chelical eprpsund of thaidventibaor aphaevacsuticainacsppiable saf of a

cﬁé’,{q}&' ‘?°‘ﬁ*’s‘§qﬂélﬂ%ﬁhgﬁm sions, elixirs, and

capsul e sane, aII for oral use,
suppoei nrgparmg pharmeseutigal sampasisenafroora cherdicet eompeund of the

pfé%ﬂeﬁﬁgggﬂ&tﬁri Qhé'ﬁrﬁébbﬁtllﬁﬁlll oaé&b%@ﬁﬂrlegbzgaan &‘@gp% solid or liquid.
SBREFarSgrons BAREE nytn: BBl Pllsc oo, Gaets,
sigpposioties) @ald qmpmsxbte granuleail Alsolid carrichoan be axhei dri moral

s@?ﬁéﬂ&s H{égsalé?f %&r éé”&llu‘élnfs; r@;“éér{én‘tg‘ istoILfi')‘ﬁth@%e Jubricants,
sygpending; QS@"fsn Sislers rnreé%wﬁ%vﬁﬁu faew%t disiniegraiiag; agesisieg an

eﬁ’@e\ds)ﬂlaﬁﬂgmgr@nge to be enployed. The cheni cal
corrplound éi%rs the $chrier |esné fi nglv %nwclieod1 scﬁ%n %Fche}g [lﬂ QI mix{ % gwth the
fi nely d|V|ded active component.
In tablets, the active component is mixed with the carrier having the necessary
binding 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,
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variety of oral and parenteral dosage forns. It wll

be obvious to those skilled in the art that the

foll owi ng dosage fornms nmay conprise, as the active
conponent, either a 25 chem cal conpound of the

i nvention or a pharmaceutically acceptable salt of a

chem cal conpound of the invention. For preparing

phar maceuti cal conpositions frfom a chenical conpound

of the present invention, pharmaceutically acceptable
"@Qﬂﬁ$'éﬁ'¥53t@@'ﬂte)éalél sugar, lseiose, ReCtin; dexten, stashi gelﬁgm riragacanth,

II@Ids@@oduﬂﬁ'dé%@ﬁWﬁ%ﬂéellu‘@é' 86w nﬁélilr\gswax cocoa butter, and
tl'&ﬁgﬁu}l'gg ter,%\a’go(gqequ'aggr? rlg ﬁﬁgr&c?ﬁf @:eylnglﬂge gl'Pe fﬂgp@%%on o?l(he active

compstirrhwiils enbapsulating radiedabas casiedptavéding a capsiie i whigh the
éﬂl%g'fo?npcﬁféh't‘ RiitH ﬁﬂ;hodt lé?ﬁtﬁ‘?é‘ ng gurroﬁr‘l’tfébegfé R e\ﬂltn%h is thus in

I naers @Héserva I Vves I sintegra

agsociationgi bﬁlﬂ‘d@ﬂhgyaﬁh@’férﬁrﬂl 'OZ‘PWW@@U dechda ag&ts,up&wders

ca;ssmesf fie| ¥adheyd, dnd [62drigds ol st udarl adsdlidforhsl Baitatlé for oral
a{jrﬁ,gﬂs& § finely di vi ded active conmponent. In tablets,

qi%0e conmponent is mxed with the carrier having _
t he erqreparing suppediteripse apowingitingywew; sudhl as a mixture of fatty acid

Igﬁé’rﬁf% b %a@uﬁe? QERAS WGl hrid e HoBRE cé‘l‘ﬁgoﬁérﬁ% dlspersed

esire ers and tabl et efera cont
hOTBRPTIGHSVIRSTT, TP HBR0-SRARE e b BEEBREREHS PiRgre i then
pauredvstoconpeniant sized tmablds, akowed tescaul cantiheestytmsolidify.

car b@QﬁleSltlc?ns mgf‘estov %Elhgfé ﬁ'ﬂstrta"l’ik)ﬁ ’ma:y@?presentedt%s

| act 0Se,
Pﬁ%&ﬂﬁ@ﬁc@mp@nés@ ea%@dgﬂﬁn Qﬁﬁ*%@ﬂ@ﬂ?yls@@ﬁtﬂo@?@“"%\'ﬂ @ﬁ@i't'on to

tr@icﬁwe %gt%@dlenﬁmdiﬁér%@s ar@n@no\nfnhg the K- t? beep Qfm‘ﬂate
ar | ONn L NCl U (0]
of " IR erirelihgl MGG SRy SsneirbE, A A Blonstor
examplecwaier ovwatengarapyjerpg glyeol solulianshFohexainples parenteral injection
%ﬁ étiorié!' ddh 58 fornbilRad a8 8bILEBAS in é@e%‘ﬂér&%ﬂ%ﬂé’ glycol
Hie

rrier, which is thus in association wth
MT-arl y cachets and | ozenges are incl uded. TabI ets,
p owdEties chemigplaadngmaundi ddcerding thibepresend inventiog esaydhaos be

o?r‘ﬁulé?@tﬁj o??g?é?‘ltérgé%ﬁsﬂséﬁbhﬁelge bg‘?rge&[oﬁﬁl for examplle bolus injection

omqrttunnguwsw@ﬂddgam mpk@sﬁrée%m it @qseaf@rra in qmpoules pre-filled
s;@‘ln\gégfsrﬁéll volumednsidatdren mul-doseé %bmﬁmetrgmtarad édm@d

t di
PRyt R Poniorin PR R s SR s detetoPS! filons, or
emolsiang in mly) ot eqmuseredwlcmsz @andrmay aentaial fbmlatwm)ag@nis such as
nHrH@r BilisPigSAHd/&Y didpersin intd. AR ridtiveRLR éd?'i/e mgredlent
o e e L SO S e
Iyophillmtlmnrfgam solatidn t foooortstituticn witie asuitable viehinle d. @rﬂienle,
pé,uggnq i g&aqélsegﬁ)rgglgeknom in the art to be

pr epar ati ons include sol utions,
sus déqiseqyﬁ§oluémas émme frorak use cancberprapareg by isgelving the

aéﬁb&fanﬁb"dh@h’t RPatet 4RO bdélﬂb lshitéﬂlé coftran@XAdRues, stabilising and
; Cgﬁeentera ; ?8%1 on i quid preparations can ‘be
hkeRING-AEH1S, b?gons in aqueous pol yet hyl ene gl ycol
Aqueous suspensions suitable for oral use can be made by dispersing the
finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, or other well
known suspending agents.
Also included are solid form preparations, intended for conversion shortly
before use to liquid form preparations for oral administration. Such liquid forms include
solutions, suspensions, and emulsions. In addition to the active component such
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solution. 20 The chem cal conpound according to the
present invention nmay thus be fornulated for

parenteral admnistration (e.g. by injection, for
exanpl e bolus injection or continuous infusion) and
may be presented in unit dose formin anpoul es,
pre-filled syringes, small volune infusion or in

mul ti-dose containers wi.th anl8dded preservative. The
conpositions may take such forns as suspensions,
psenanatianssnay comprisgraploramis, flavowis, §tabilisatp, buliers, artificial and

néfaIGwRBtefdts, d@p{ergaﬁ&aﬂﬁbk%?é&y géﬁjbming%@éh%, 2naihé@fke.
qQr, 1.Spers

R ek e A e
ifvention olatysdbenfedmblatedsapbintmensts) ereams aflotkinsy ot @ a ddansdermal
o eamuaLe ; oy _
o Bk ld SLhRInkA P S b AT Tih i dous oroiy
bage with the addilion oé suitabladhieksiinasandien gﬁilmgamrgm lotipgs may be

ferriliatod withah SfuddueRR oA bbye 8hé 9Bl i gr’m\ei‘él%lso?lédritéiiﬁ one or more
cor%&nent in vv?t el@ iang a%glé}g?su# tfab % col orgnr}ﬁs agents
efffulRIyINBA9ents, Hahiising ageigs: RRERIDG s R, SHPRENA agents,
thiedninglagenisiearmolauringeagsinéms sui tabl e for oral use can

be nBgfpBYiiBhs BEEaHIE foritBSicallddAGhisirativn ﬁﬁﬂe%&%ﬂ‘i $nclude lozenges

conﬁqnent I n, wat er mAtg V|scg%% materi al , suc as ,
cARPLiPing the agtvezgrni it A dayovred bage; yruallysbapse andiacssia, or
tragacanth;qarstibes oenhpising ltlte_Jhctis/e,ingredmll’IBT?r_V\Rielrt bdsemueh as gelatin
LN r : .
a0 SRR 8r SReBad andlalfriar s MORBIAERS cbereiine aoiyve
ingsediegt injaggHi@bieoliadigh caIgF-at i ons for oral
adm Solatiord bl%ljsg‘éhQibln‘s lafl! bﬁplfé@lrdl‘rbé:!ﬂ?% Hfétenast%ﬂh)bal\l?it'yt%iﬁ,
spension and emul sions.. In ition to e-active ..
oFAHRTRER a5 hels Ui dePit piredf sy Bota)” The colfpositions
mayl ey providedfin single o, multiediseiferns, buffers, artificial
col AR 16 HERRDTtoR) FRRTHAY biso leMARARRLY means of an
B PLIPET AR AT HICTIES GV PRIECRTHS DFHAcN ZRyRBeHisgd pack
with & duitablenpreptilam soely aba ¢hivrofil@bearbas (GFEY) ferdxample
. e .
SRR fronANGHY 1nfiorBfuctohloRigiet o BlonprBiglifuorocthane carbon
digiide. anothguseitpble gasiThe agrasel may sonvesiaiyialsaepniain a surfactant
seH aslecRhihhTRE o6& of afud/ rasy BE lcbhfﬂalle_tgl@ﬁ%@visidﬁ o fetdted valve.
be '%%"“h%%fﬂ5¥“§P an gguegysaﬁg o%$% $se aqdrm%+éd
i n gé Py AgNe Dgredigdtinay e Lroddey L g g Y
payden for exaatpl¢ a powgengenotthe goppeund iy asydable powder base such as
laetbseesiadh) sFEn bierivathBh shenhs Eyét%ﬁ%%pg%etﬁ?'c‘é%lbgg and
ents. H egﬂﬁgﬁithons SUI}%E e for t PJC&, )
P‘S‘gwﬂ)ﬁ‘%’( plidang(FAYF)t HenyrsLie™ly; the Pouder ga'aiggwdl form a gel in the
nasaipavigl. Thetposvdae composigenmayrbeapricseniedrir antt@see form for example
. els . :
L1k USEASB2 O o1 byl 18BPEON i ieGudor may
be gdginisterad bymeags pEaninf@ler sucrose and acacia; and
nMout|fWeRipRSItRABTMtEAdEW for RRINMIEIratfon fotBe e84 fdtoryAradt, including
.§U|taQIe |I%¥J carrier. . . .
intranasal compositions, the compound will generally have a small particle size for
example of the order of 5 microns or less. Such a particle size may be obtained by
means known in the art, for example by micronization.
When desired, compositions 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 active component. The unit dosage form can be a packaged preparation, the
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15 Sol utions or suspensions are applied directly to

the nasal cavity by conventional neans, for exanple
with a dropper, pipette or spray. The conpositions

may be provided in single or nulti-dose form

Adm nistration to the respiratory tract may al so be

achi eved by neans of an aerosol formulation in which
the active ingredient is provilded in a pressurised

pack 20 with a suitable propellant such as
pepkagessantaining alisssate quEofities ef Rreaaation, such as packaged tablets,

cHbSNE S TR JowiRr S [ARVIAR Bt amgdufdy. A<y, EH@ﬁmﬂ”&béﬁy@ferrﬁrcan be a

cé’b?qé&%@t ié%‘ atnr (BepBa8 Tecihpr oo i B eprosags nimber of any of
tresmetinipaclkagedrfobant ant  such as |l ecithin. The dose of
dru gTQBX’f&Qﬁ' c%ﬁgl%llég |f+reéjrte\ﬁé(drﬂfn§s‘fﬁa%ﬁ %n@fllgﬁdé%ie fnﬁ%v%nous

val ve
agmwmt@nuaﬂdtmtm@pus tfusioryage prs %Eﬂﬂo@mpfi’%‘ﬂor@x anpl e a
|OO\NdEurtmnde@i:lstdretemmaambrlf@rnmlamnrt aid adpinisteationanay be found

|rﬁ€x§n8@%?%€§rf ﬁe <Y eﬁ\ﬂgé%:‘f(rbﬁsflshmg Co.,

EBgstopy PAY pyrrol i done (PVP). Convem ently the powder
car rAQﬁer‘ﬁ‘ﬁ‘putld‘aﬂ B¥ecHRl dose relts E@ﬁ%‘t aRfnt Y ac-zmé mgrednent which

B’@W ’g'%rt%;rwﬁeél)/'s"lint#orglg &”H%/)B |t|g$) ' Senﬁt)qeLgBégf %Jﬁr(]:ly aé'ndgtoxwlty, e g. EDso
apé LB, maydse détesrhimedincdtandard phaimadolodiealprockturemin cell cultures

o?’gx &m@n%%%s © Hggiogg oo lSJétw%g? ltﬁ%]’ﬁh&ﬁ?c ér‘ﬂ:htoxm effects is the

radmni s

theéamutw@dqx arrchmay berrtrieRsed by the ratisakBio/Edapdlarmaseytical
c?ﬂﬁ@ogﬂm&blflﬂblﬂ?fg !ahrgé lﬂ@ér@bém%&ﬁﬂéxe% ér@ﬁirbfelﬁi%ﬁt icle size
or e.,0 e Q cron r
bor T 868 SuinissSiac biisLer Rous B EaRuT el 1o U6 BB, weight
aad condition ekﬂmpn@lvldjaahbelng treated, aa welims\themoudtesifraddinistration,
d6 r&n'dha%egﬂ?éﬂ %‘F'ldttﬁe Ghs(f cﬁ—:’éﬁ&é" ARFthe%h @R S0y etéh%uld of

e enpl oyed. The phar maceutl cal

active r
CRYISR HeAstey; ﬁa negd Eyﬂ?%Pé’FHW%?ﬁ n unit dosage forns. In
suchThé actal ddsagerdgpendtandhe inatwe ladd\sederdtyi of e disease being

re8RAS ah@ &t\ﬁmﬂh A5 8@9@;‘? ﬁ'oﬂrfe ﬂ?&éﬂ Il rﬁfay bE %né&by\f@atlon of
conpbne osa orm can be a
thir QlsoRe e p@rﬁéu'ﬂc'rﬁaa%ag%e% Hhigiinyanjoaite Q Srauee the dosired

tptapdutici erﬂscpﬂ-lqwmanablpwserﬁly@bnmmat@hagewbmbiaeemcal

cﬁrﬁﬁﬁsﬁhgis %c?rﬂ?i 05'% gBOL\ﬁJ 0'jl ?o QPO&%Q%“ aAh\?q?mpr‘?ent per
indbddye @!ose,smeierafdv oa‘ fromaabwé 1t’[ﬁ @bapithmoameshpraikrFedef from

aBGth Plo aHJ‘u{f?rG ngd) daskRase féﬁhgnapéuﬂ@bémrﬂé capsul es
ntra

i T8 pr Tharezias o b Biministeteiin bRe arack Sl Bfss per day. A
saiisfpctent resuls carkLin thdaindestantes, be dbmlhed qUasioSage as low as 0.1

d .
CPAELY S T BTSSR by ity ot
tq hmabeu Fi&dpggsg,lfyg apg 100 mg{kq B/9- Heelp rreq(gamges are from about 0.1

pbikgrte peulit Toamglk gedéyem .J &t floraeaboef ©1g/Koototdiut 200 wigj/kg/day p.o.
of active ingredient, which

Ophthalmic formulations

The pharmaceutical composition may be prepared in unit dosage forms suitable
for topical ocular use. The therapeutically efficient amount typically is between 0.0001
and 5% (wl/v), preferably between 0.001 and 1.0% (w/v) in liquid formulations.

For ophthalmic application, preferably solutions are prepared using a
physiological saline solution as a major vehicle. The pH of such ophthalmic solutions
should preferably be maintained between 4.5 and 8.0, more preferably between 6.5
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anel i orates the synptons or condition. Therapeutic
efficacy and toxicity, e.g. EDao and LD50, may be
determ ned by standard pharnacol ogi cal procedures in
cell cultures or experinmental animals. The dose ratio
bet ween therapeutic and toxic effects is the
therapeutic index and may be expressed by the ratio
LD50/ED50 Phar maceut i cal 15 d3npositions exhibiting
e therapeutic indexes are preferred., The dose
aad rﬁg hivdtheareappropriaterbufie systeme Thafemulatipnsdnay alsg aoptain
cbhveridfal, bﬁé@ﬁﬁceuﬂ&éﬁly%}it‘é idb@pr@%eiv'&ﬁvé@ %'té’dmké@é ah@slfactants.

trea

Bl or AerViTE s . sclodtl T A BR o s P onig peservatives,

- ahloaicepraseérvdtessy and lratibnicpireseraatives. Brefereed praseadtivgs that may be

uE@z? wPfﬁ@?HgHﬁ@&ftrcP?QorﬁB?%ﬁ&{ lihd g?%%l 3 gﬁ@ﬁf@n el afd@eblét are not

limitedjte, rherﬁlzallken'uﬁb%h'@'ﬂ%mhdﬂroilt’figgs @Inipdmerosal, tr{;\%zé‘y ?}WCLH@ acetate
ahﬂrplh@ﬁylb'wl'ém'[drﬁ?at@n of the dosage to the paLt i cul ar

ventl on [0 . S
e ARRUBRE3 Raebhl &, B SSAERY PL BR R ER, [ REwiErlAfsls
prefarredpehicles mawbe ph@d inatheaphthalmiccereparations e the present
w%ﬂhéw "'FH&leehfdé?s“ihéllﬂeét bi®-ake ht AR to5 %meélc%ﬁbll WBvidone,

n r ed |e ndi vi dual dose,
yoropylnEBY ATl engoliauesy 2 SigRBRT] Solihe. bidimyetnyi
céllﬂloseabrwpurflﬁbdmateare suitable for therapeutic

tr eai'gf‘ﬁeltcysadéaﬁgrﬁa%gbﬁ 8s n%ﬂrlglgb ‘Fﬂlﬂwdﬁﬂo%a%éy 5 54 as

in one or
npeded or ganyenient. cﬁleb’dﬂﬂuijﬂ»sh'«ﬁﬁé%gm Igaiteshioa palts p@!’“%'b”y sodium

chiefide piasdimy chforfde]l map@tsidand glycerol pbly@ﬂ-lymmd@lycmé" (REG),

oAyl e P76 8248 b8P Skl BOMGRY Hpecrgpiapie onity

agjustorPref erred ranges are from about 0.1 gg/kg to

abouVarl&:s"&Jﬂ’&é gAY means BRadjhstHg He 1920 03 Fdhg as the

e egePLa Q%B%QEW'P@W%D%@V% T EA

adeiamgmffems raitrateibiuéerss phaSpliaie buffpiscald morateabuffess. Aditeor bases

bet
e SRt {ﬁ é%*‘?*f%feafﬁ*?ﬁﬁ“&'%ﬁ%&“ﬁ&%doél and
1. o%(l\ﬂpbwalrﬁlcaﬁw@pﬁhlﬂﬁntm@ﬁ{g ormgse ipihe REgsang invention
intfutlescBdti i9 Aot mmédafoabbmmmtamwﬁt@r sodiird ﬂﬁlbsdlfaiéj agbtylcysteine,

ofthelod bk Gniid PR R RB BTG o7 er ooy e
nai nomerneump@tnv\e@npqnmgmdn@w may berl@clpd iarthe lophthalmic

\Pﬁﬁﬁ‘ls@:ré cﬁ@latl @ énid. THE beaféfg%@glgélﬁﬁrﬁg agénhiyeliehtate

d@%ﬁ{pﬁ{,nﬁltggggh 0'{I}ﬁ ﬁg@gr&f iag%\/tpwacyc@g%ggwsgd in place or in conjunction

withdéiser vati ves, stabilizers and surfactants. The

pr es’ﬁ'ié/ Q&th¥fd6§éyoftfﬁe 38{“?59&99?5&@@ dh ER:I%%F{ fﬁv@ﬁtlon on depends on

-l1onic

tf@asne@mC&om%@tdv@id oadhe pongilign f@obq)ire%teﬁv@euaeé%ct@n&af the
amphste dosdss welu rwmhetmmdm&ﬁga bRk skiNEBastiganons of

e BB R B s e AR b oy
pptiawhmmfarma aultabletfat meterad applaajibnesualirascinrdantainers equipped
with a dropper, to facilitate the application to the eye. Containers suitable for dropwise
application are usually made of suitable inert, non-toxic plastic material, and generally
contain between about 0.5 and about 15 ml solution.

In the case of treating ophthalmic angiogenesis related diseases, disorders or
conditions - such as AMD, the pharmaceutical composition of the invention may also
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A preferred surfactant is, for exanple, Polysorbate
80. Likew se, various preferred vehicles may be used
in the ophthal m c preparations of the present 10

i nvention. These vehicles include, but are not linmted
to, polyvinyl alcohol, povidone, hydroxypropyl nethyl
cel l ul ose, pol oxaners, carboxynethyl cell ul ose,
hydroxyethyl cellul ose and pdBified water. Tonicity

adj ustors, such as non-ionic tonicity adjustors, nmay
be@dainistered in the darsa obsystemicasnainisiration (such @swally)bas an eye

oﬁa"trﬁeﬁpbr bé Ehtuggcﬁdh Instﬁé ke éﬁéﬁddufd#'o@"ﬁtbéo‘é:ﬂ@r iHJbctibn).

|'oride, potassium chlofide, mannitol and glycerol,
poI yet hyl ene glycols (PEQG, polypropylene glucols
B(‘PJPS) ab Activityot her suitabl e ophthal mical |y accept abl e
t oni Thé gompdindg ofrthe Yaesemt invienfidrease esedulresabieckars of chloride

RS, %Q\mﬁ(mg‘?%%ﬁ%d |$r9%rﬁ1§st(§ff‘\’é6\ AccordgFlfé?hannels of

prep aratlonlso acce
oatepﬁles’@ Fﬁemaéumg Heaciviyy 8 ﬁ‘ﬁéﬁO@POélﬂfiﬁa‘taé"Obﬁich@r e Xhannel

b@bﬁﬁg%&@@kﬁéﬂmma%nwﬂ@umfers Aci ds or bases

e used to adjust the pH of these fornul ations as
ed ht hal mi cal |y acceptabl e anti oxi dant for
N@Z’@é‘?’l“fﬁg E#)Rivsent i nvention includes, but is not
| i m Cenhpbondsihdit are atﬂwatamhlcbrildeechamélabmckdrsac& filketlye to be useful
I Y,

w@tﬁ?tt%@at%gﬁﬁéfgaex{r}/n?%%%f e@ﬁﬁéee%%gg %’%ﬁ?ﬁré?g‘eé(@?hﬁnﬁ ¥hs, including bone
igcligeas@pi Weﬁed'ﬁﬂ@e[ﬁi@bcqwﬂtoﬁ'é "Kﬂiﬁ'ﬂ Arg r@sponsive to

|mmmfcﬁtangbgené§5 chel ati ng agents. The preferred

EE:: g}%w%ﬁ %@gﬁ%g bﬁ%eq,giﬁé %Bﬁﬁé)oﬂ"@% gl’ frﬂm@ |p\2écr£t%ﬂ%gg ﬁgﬁg\ﬁéred useful
far ding traaiment, prm/emitlort or dfieuiation 9&p d!ﬁﬁ:eéeo‘ﬂlsﬁlﬁl@l' at conaition

rés“s‘ggEQMIEgé ;L:Hééf blga@e\cﬁar &%ﬂﬂrlderbh%l‘ﬁhé@,n dependz 82 30 the
*he ot SRSG) SO MR RRs o Hisetber O adondiSns 4 bone
mehabdlicaidemdgeswdh dashan estiebtladt miated done AiseaseHntaiunther

e%%BEHl\é}g' {HB i€dash apdl&gﬁait ?t) ?ESH&I‘U&F‘ ﬁrﬁof@ﬁ&@gﬂ eltéd bone

or s Ssul
d@@éﬁe %‘Ch @smm%om% ROgLMBRHRRAUSH) Q.‘iﬁe%oqugﬁpqgcong@ry
o$tabpbiosRy Bstebitie ppddst agném UolﬂetriMaemels Selnb@ltlfi .eaﬂcer O:nvation,
{ se application are usually made
ari#‘bg@?{ 8'IS§£?%§W6/H ®hon-t oxi ¢ plastic material, and
geneTix Higeases) disonddre toneenditionsithad ace easooasjwto inibition of
aﬁ%b#éhé&% include t%"f‘éﬁoﬂfmﬁéc?ﬁ)“ ng opht hal'm ¢

Cdndqil cases, ¢ lsiq(rej Sa@' %Imsg?thsr%ghahh}sv%&@ehhpl Qrgpferatlon of tumor cells,
conpsuht a@nanéert beostate eozinicor) lomy cahear, bseasteancer, bladder cancer,

adm r%'n% Sér?é% %lbﬁ%aﬁ8ér”§8£tn§yc%‘h§EF %aﬂg@a[ﬁb%ah%ﬂ Warian cancer,

(such”as
i nj ewelapemay hen%toayaeserﬁ@maomﬂ mpbemant r aocul ar

Y e&éhtﬁéﬁmc dRgiigeakss! reﬁsﬂéd leééas'ésTﬂ%o@@é‘fﬂ%mdéndﬁ‘ons such as

t he i nv nt| n are ef u

chl o$)f|ﬁ%?ve macular generatlon age-relsétecl macular 8egenerat|on (AMD),
retinopathy, diabetic retinopathy, proliferative diabetic retinopathy, diabetic
macular edema (DME), ischemic retinopathy (e.g. retinal vain or artery
occlusion), retinopathy of prematurity, neovascular glaucoma, and corneal
neovascularization; and

o rheumatoid arthritis, and psoriasis.

In a special embodiment, the disease, disorder or condition to be treated is a

preneoplastic disease state. In a further embodiment, the treatment is an anti-
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channel s, such as Vol une regul ated ani on channel s

(VRAC) or chloride channels of osteoclasts. For

nmeasuring the activity of the conmpounds, various

chloride channel bl ocking assays known in the art can

be used. 10 Methods of Therapy Conpounds that are

active as chloride channels blockers are likely to be
useful in the treatnment of al4éunber of diseases,

di sorders and conditions, including bone netabolic
meiastatiodeeatorendlils ecatil Syrthireorhesingent; thordigease eisardecer condition

tcﬁﬁ@ F&%H%é%ﬁ’eth@tatlé Bimdyrt i on of anglf ogenesis. 15 Thus
t
s caclatob et 2DRg R P 458 TRRBEAMD)
inatudek Idey AMD (roreéxuiiative M), ardl welr ARID @xudativdi AD). In a special
an%BH%?Ht tﬁgtlﬁvérnﬁp %Igﬁé%atg?re%fmgm pféﬁﬁtﬁﬁ‘ Gpgﬁé\ﬁatldnrbf"avet AMD.

condnta fowthes embpdiment ibe dlissase cnasliserder eva ﬁoa@tlaﬂ is sickle-cell
a@gérﬁigcl ast rel ated bone disease. In a further 20

o dReBegutrde Srannaliigaiss Aes I 5be B5efi fGE toabfent of a
dlseam) isardesor thdbp’eaasespanstvedpcredmtwn of dntoatafar pressure,

sOcH §§8&5I9§hy$per%?l§f?)ﬂ ﬁéﬁ-aﬁ%l@%?éu&%’a? Thrdife gger&) gle glaucoma,

netasta3|s osteolyirc can nvati on

apglezciasure playgama aﬂﬁ’ec"éﬁ%éréi%‘g@" Qﬂ@@ﬁ@é{@g&ﬁ'CE’éH% 9'?‘69%‘“3
t halt issatepresani@oateneplaiedithdli suithblerdosage 28ngewared®: hés 1800

millgra jﬂéﬂ&b @fs‘éﬁrimug'rérH% P %ﬂd es%feé%ﬂf 9?71(}@ rﬁ@[qﬁ*&r% daily,

or= con on O
dergndent as yswualdpopdhe exactpsmﬁq @?asirelawér@itlond oy i whichr |

a@ipRstbrerR Reindication dvard st the ddialstr@don & dirsuéd) r’ﬂhe subject

T I e

expstienae of heaplysiciemesvelerieariandd chiaggsses, di sWhearasdmypistered in

c&fﬁBiﬂhﬁér@Wﬁh c‘éHﬁJi')uﬁés RAVAIR th TR WeRim SRASTIRG Gfsbﬁéhs the dosis
ar degeneration (AMD), retinopathy,

e-rel at ed
rqg%g%mecy f??e’f%@&ﬁ% hy, proliferative diabetic

retinopathy, diabetic macular edema (DME), ischemc
Cbmﬁlﬁ@@mé‘rﬁpge g. retinal vain or artery occlusion),

reti lﬁ‘s? 81‘% c% uﬁHBto'l"{He M\{erﬁ%ﬂ\fﬁﬁg HE %hnﬂ)l r?e%m@?the% of other
cornea sculari za
CepeuNds; @eﬁdn‘qr ﬁ@@drqaé@eat preventien ot abeviatiasnoef adisease, gisorder or
cohdrAtRspdhsive @?ﬂwe@lo@@?ﬂ@'cﬁbﬁl&br'ﬂ@ dhanhélgat ed is a

pren ogl astic di sease st a Jf ¥r€ a[t er enpodi Wﬁ
t he aexempls, thecompeynds may,be Used i compiggfigR yth opg or more
addiondl IdnﬂgH wseful fonthedreatment, pheveditior as alledatiar dm disease

r Biqéi p FEiofdyEre lSI §u5FF5§‘§Bﬁ1 d‘saﬂgéfﬂlf I Bnti-metastatic
Mk AopEndssdln ol

trg@g@m;r%ngm’qwﬁbprugs mclude cytotoxnc compounds antlmltotlc compounds,
and antimetabolites.

Examples of cytotoxic compounds (including cytotoxic alkylating agents)
include carmustine (BCNU), fotemustin, temozolomide (temodal), ifosfamide, and
cyclofosfamide.

Examples of antimitotic compounds include paclitaxel (taxol) and docetaxel.

An example of antimetabolites includes methotrexat.

Furthermore, the pharmaceutical composition for use according to the invention
may be used or administered in combination with other treatments or therapies.
Examples of other treatments or therapies include radiotherapy and surgery.

Also, use of the compounds of the invention may be combined with the use of
other bone metabolism controlling compounds for the treatment of bone metabolic
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i ncl udes dry AMD (non-exudative AVD) and wet AMD
(exudative AMD). In a special 5 enbodinment, the

invention relates to treatnment, prevention or

alleviation of wet AMD. In a further enbodi nent, the

di sease or a disorder or a condition is sickle-cel

anaem a. Al so, chloride channels blockers are likely

to be useful in the treatnment1df a disease, disorder

or condition that is res.onsive t o reduction of
disgase:cuphdmopmeeng metabelism gentreling semeeundsiactudssi on,
b@BﬁGpW& QJ@U@@&ﬂdroﬁ@tbOpamldP@ﬁteMI@dr@hatéC@pmna combined

wil 3’?@'@‘8@5‘%&2’ ll‘g{é coRtr acq‘l"? GPH‘ L“g"ritf‘ls g’%ﬁﬁ@qlfﬁsﬂe L8 é?ézstradim

anthathy$aestradiod achicitogin, ﬂaZﬁgéli;ydnoay\ﬂtamme Di8od metabolites thereof,

fAtodhdd, g ﬂ]’iﬁ WS ﬂé)rla |th?@8ﬁ?qﬁloﬁglthymgen ; collagen degrading

espedi rans epen

eu%xms ﬁﬁ‘é&ﬁ% H@’f%@&df*h'% S Of C3WRT ﬁ?%@?%tlwenﬁ%r min
\Ahl CRIsé pustddh the ToripRinds Bﬁh’eﬂﬁkké?ﬂubh@ﬂa BYV@behbiMYdodit e use of

BB Bt Bhhel Sk SRy mtr?%vﬁr\ﬁe%GV' P fip@lion of a
dishesqrdisardencrecandifionds pespossive tofreduntioprof dntedasnlaspressure. Such

aggmﬁél'@uémclﬂe%-‘ﬂﬁock CE V\zinﬁbﬁ{oﬁﬁlﬁ'\%tlb 'ﬁ?lotlcs

i nat 1 on he art
syreaineatmetss, @ﬁ aar 'BB@i‘J‘Q"S regi men nmay be
r eduE@ther@dré;aisel af¢ice Cdilﬁpﬁlm)dSLBf&h@fnvbhﬁon agydecembihed with

oﬁgﬁgeg%ggﬁggp H%?gelgg conbined with the use of other

n:E Oor the treat nment , pr eventi on or
al | Bhe Heatgienbof thewiiseases ang diserder cajt be dnRonicghor a long term

treqPmAM 35 Wl % 4 heabhartioidadddn at¥ivin e dideaseaingl. digdrdés
an exanpl e, the conpounds may be used in conbination

with one or nore additional drugs useful for the
treatnment, prevention or %)I(év ﬁg on of a disease
responsive to inhibition MB Senesi S, such as
conpounds useful for anti-netastatic treatnent. Such

addi ti onal drugs include cytotoxic conmpounds,
ant i Tha owertionogpiathead diustraied with fefasergsolo thedoliayéng examples, which

afesititi&fdedito %)étlﬁhﬁ%wsy %ﬂ”ﬁg Yot sfcb?é bﬂ%ﬁﬂvéﬁt‘b%@ lafmed.
al kyl ati ng agents)” include carnustine

fotenustin, tenozolom de (tenodal), i fosf am de and
K?@P& dsfani de. Exanpl es of anti oti ¢ conpounds

i nclud@Npaclitaxel (taxol) and dogftaxel. An exanple
ant) met abol i tes incl udesHmet haokrexat. 35

q Yor e, the pharmaceutital position for use
accd g to the inventi,on may
adm s Ed in conbi nation wit h~ofh 88t nents or
t her api es. P Exanpl es of other treatmen '
i ncl ude radi ot herapy and surgery. Al so~us€e of the
conmpounds of the invention nay be conbined with the
4+Aainu-4 " -tifheronetkyldsipheoyl-3~cadmitrile! Toglinetipsyatoane (100 mL)

ah@lvatdtqsh hE G WERHddRY ReRMITBLARb benzonitrile (8.1 g), 4-irifluoromethyl-
phenyl-boronic acid (8.6 g) and potassium carbonate (18.7 g), nitrogen was bobbled
through the mixture for 10 minutes. Under a nitrogen atmosphere was bis(triphenyl-
phosphine)palladium (lI) chloride (0.3 g) added, the reaction mixture was heated at
reflux overnight, then cooled to room temperature and added water (150 mL). The
mixture was extracted with ethyl acetate, the organic phase was washed with water
(50 mL) and brine (50 mL), then dried with magnesium sulfate and evaporated o an
oil. The product was purified by column chromatography. Yield 8.36 g of white powder.

Similarly was made:



15 disease. Such known bone netabolismcontrolling
conmpounds include bisphophonates such as etidronate,
pam dronate, or clodronate optionally conbined wth
cal cium oestrogen-receptor active conmpounds such as
oestrogen i.e. oestradiol and ethyl oestradiol,
calcitonin, 1,25-dihydroxyvitam ne D and netabolites
thereof, 5 fluoride, growth htd none, parathyroid
hor none, triiodo-thyrosine, collagen degradi ng
4gxminoeis-chlorb-biphepyb8-cadmnitrilei bi t ors, or cancer
t/ﬂﬁiﬁaﬂte%b?o g@ﬁgﬁﬁ; n‘% amﬂée of the conpounds of the

h the use of one or nore
4a‘Mﬂm9T%ﬁB¢thﬂrQl@EeW§'§fQﬁrb¢‘BV' ®he treatnment, prevention

4Q!Kmiabltﬁlthlﬂidr@fhem‘oxﬁ-blFiheﬁi@las-earbbrﬂnreder or condition is

Lve to r ul ar pressure. Such
41‘8“@83? t"f“&ﬂ%ﬂm‘“&ﬁﬂ@‘l“?{@’"?}a%a rtgﬁr{ﬁ?éél ockers,
par asynpat hom netic motics, synpathom netics, and
ExampdoRc anhydrase i nhi bitors. Furt hernore, use of the
conpounds of the invention nmay be cogbi\ped with ot her
treatnents or therapies. The treatnent ®f the diseases
and disQrder can be in chronical orNa term 15
t as well as a treatnment of sygdden crisis in
jsease and disorder. EXAMBWNES 2Q The invention
gr illustrated with ref ef eny

i's the foll ow ng
exanp are not—imtefrded t@ be in any way
[imthg 9t hey scope of the inventi ofFas™e ed.
Exanpl e | R2N H2N / Br F2 25 R

4- Am no- 4" - w1 uor onet hyl - bi phenyl - 3- car bor
di met hoxyet hane (100 m -) and water (50 ni) was added
321 AkT atoaZolif-yljd trifluontmethybiphenytyll-ylamine: 4-Amino-4-

tr‘.’ﬂuderﬁémg]f B’igﬁ%rgxiazcé?gsmfhe RpS 9 WasHdsBER iR taheﬁ@moo mL), to the

SiHion YRS ERBOHHSRIRIEaT s (40 Shind (T IGRAATTum (IR 9)- The

réAdtion phiziuce was hbatedtat i60FE27E! ovetnighty Heni cos)qubiol radinuamperature

aﬁégzdggg k,.%ﬁé,-d(ﬁ? 23irh Iﬁlﬁpcﬁﬂlon%%lcf 6\9‘} ?_3 Sl ?v&'atsuécﬁiemtll pH = 1.

over o
Tinerpsedugt gr@nmta@ecbamwamo@ eql py Gliratipn. thﬁepreﬂp%tsrv@%%%shed
\Aﬁﬁhtdoﬁﬁvﬁtér\mﬂ Riried loyl the firéretiyesudkig air theough thleacmenpeasd. Yield 10.2

e water (50 m-) and brine (50 nL), then
m"@lﬂt r[ragne5| um sul fate and evaporated to an
oil. The product was purified by colum

Similariyawagymedby. Yield 8.36 g of white powder. 35
42CHIdrBI3-M MBsira2B6.y1)-biphenyl-4-ylamine.
4’-Fluoro-3-(1H-tetrazol-5-yl)-biphenyl-4-ylamine.

4’ -Methyl-3-(1 H-tetrazol-5-yl)-biphenyl-4-ylamine.
3-(1H-tetrazol-5-yl)-4 -trifluoromethoxy-biphenyl-4-ylamine.
3-(1H-tetrazol-5-yl)-3"-trifluoromethyi-biphenyl-4-ylamine.

Example 3
) =N
Ny N~H Naw N~y
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16 4-Amino-4'-ch loro-bip he nyl-3-carbonitrile.

4- Am no- 4" - f uor o- bi phenyl - 3-carbonitrile.

4- Am no- 4' - met hyl - bi phenyl - 3-carbonitrile. 4-Am no-4

"-tri |fuoronethoxy-bi phenyl-3-carbonitrile: 5

4- Am no-3"-tril uoronet hyl - bi phenyl -3-carbonitrile.

Exanple 2 NN N' N,H CN H2N HZN 10 3-(1

H Tetrazol -5-yl)-4"-trifl uorofét hyl - bi phenyl - 4-yl ani ne

: 4-Am no-4- trifluoronethyl-bi phenyl-3-carbonitrile

(8.3 g) was dissolved in toluene (100 nL), to the

@"3{"#?? -3aHISE Rt RERIZNAE3- éﬁi-_%r?ltg&zcﬂrsg yl)-4"-trifluoromethyl-

r Y,

e P TS o 3. HpEiRethy AR <rBbradPTige (05 0)

and émhoem&etnﬂmmmmetmm@hadylesboyahaie (04gin)toluehe 15 mL) was stirred

Q%ﬁ%ﬂ@@g@ ﬁdé%é?’(%‘%" e ea@ior‘/‘@lﬁd\l\as | sof'%t drat%UtO'an oil, the

off waﬁrc&%sqbwd ipAeeione@ngl t‘fa@’r@ whreugh Selite, the flltratet;was added water,

theppretustptedipitaidd @nd i iSblatey bypfiliraticii Yiglda.6 gtip o2a8i228°C.
the compound. Yield 10.2 g of white powder. Simlarly

Swaiﬁﬂﬁ%ﬁﬁﬁn§8?ikktetrazol-5-y|)-biphenyl-4-y|an1ne.
N4(3-Ftifluoramn8thy ik p ke iy N aotchiorg 43 (libi-ietiraaol-5-41)sdigtranye-4-yl]-urea: Mp.
243 MatRyl - 3- (1 H-tetrazol -5-yl)-bi phenyl - 4-yl ani ne.
Ne(4r Ghlogg-driciugromethyl-phemyl b -ithethiyRy3-61 Ftrirazol-2-X)riphenyl-4-yil-
umea: Mp.242-243°C.

t t -k L.- 4- '

N SRR RH O PR S BE  ve

2R1R3°R 17
sﬂsﬂmuo%@hanylg -Nfjarcdtisret 4y Hm:kwml-}s =yN-bipRerty}-4-yl]-urea: Mp. 250-
trazol -5-y1)-4--trifluoroneth
enyl 4-yl]-urea:
1\8(3(E:Bldfmchroﬁﬂwnywlr[;i-(ﬂ,H-‘retramItﬁaylarﬁétrifwormn@ﬂwhlyiphanWMayl]-urea:
Qéeﬁﬁmﬁsg) and 4- choro 3-trifluoronethyl-phenyl
I ) :

(33 B?quoro p‘\enﬁ RI) [3-(1H tlrjaezofSSy]l)§4J-T’zriﬂZxor\g?nsetﬁ}l-lbri6r$e%yl-4-yl]-urea:
Mp. 245-247°C.
N-(3-Trifluoromethyl-phenyl)-N"-[4"-fluoro-3-(1H-tetrazol-5-yl)-biphenyl-5-yl]-urea: Mp.
256-258°C.
N-(4-Chloro-3-trifluoromethyl-phenyl)-N"-[4"-fluoro-3-(1H-tetrazol-5-yl)-biphenyl-4-yl]-
urea: Mp. 247-249°C.
N-(3,5-Dichloro-phenyl)-N"-[4"-fluoro-3-(1H-tetrazol-5-yl)-biphenyl-4-yl}-urea: Mp. 241-
243°C.

N-(3,5-Difluoro-phenyl)-N"-[4"-fluoro-2-(1H-tetrazol-5-yl)-biphenyl-4-yl]-urea: Mp. 255-
256°C.

N- (4-Fluoro-3-trifluoromethyl-phenyl)-N"-[3-(1 H-tetrazol-5-yl)-4 "-trifluoromethyl-
biphenyl-4-yl]-urea: Mp. 247-249°C (subl.).
N-(3,5-Bis-trifluoromethyl-phenyl)-N"-[3-(1H-tetrazol-5-yl)-4 -trifluoromethyl-biphenyl-
4-yll-urea: Mp. 246-248°C.
N-(3,5-Bis-trifluoromethyl-phenyl)-N"-[4"-chloro-3-(1H-tetrazol-5-yl)-biphenyl-4-yl]-
urea: Mp. 230-233°C.

N-(4-Fluoro-3-trifluoromethyl-phenyl)-N’-[4°-chloro-3~(1 H-tetrazol-5-yl)-biphenyl-4-yi}-
urea: Mp. 243-245°C.

N-(3,5-Bis-trifluoromethyl-phenyl)-N"-[4 -fluoro-3-(1 H-tetrazol-5-yl)-biphenyl-4-yl]-
urea: Mp. 251-253°C.
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5 at roomtenperature for two days. The reaction
m xture was evaporated to an oil, the oil was
di ssolved in acetone and filtrated through Celite, the
filtrate was added water, the product precipitated
and was isolated by filtration. Yield 0.6 g M.
226-228C. Simlarly was made: 10
N- (3-Trifluoronethyl - phenyl)-N-[4'- chI oro 3 (1Htetra
zol - 5-yl) - bi phenyl -4-yl]-urea: M.
wemm-mmm;amembmmmww Mptieara- 3(Ni—tgmazqi-ﬁndmpbeloyl-4-yll-
%L—@@bggz%l yI)h bi phenyl - 4-yl]- urea: I\/p 242-243C.

or o- phen 1Htetrazol -5
N'@‘?”fbloﬂf@?wyl-ﬁ éjwj J@a[\' I-k}ﬁtrazglé géf %‘3 rome{hy%lphenyl-at-yl]-

uhkat R 2Bofdageco- phenyl ) -N -[ 4' - chl oro- 3- (1H-tetrazol -

NR&('Q fg"ﬁﬁﬁ%xlréh%{@nyl? ﬁuyflxj3%i9-te@§£0¢5-yl) -biphenyl-4-yll-urea: Mp.

2b64208tG.zol -5-yl )-4' -trifl uoronet hyl - bi phenyl -4-yl]-ure
2—BM9no 3IQC[B (21@1 Wtrb2ei55-0i) 4" uan remetyl-biphenyl3t-¢il-urea: Mp.
%r I) 4" -trifluoronethyl-bi phenyl-4-yl]-ure
242-2 ’t\,’p@ 245, 247C.

NN Brifllroirdrinetiby loplegriyy)-N phac;zlo)'e-lﬂ-(1[I-l4temamldi-yL)$lF{hBH¥|t'éM]aJrea Mp.
2 (22%, I) bi phenyl - I 5-yl]-urea: . 256-258C.
I\I(-@-qurm—glraé)rml) M- tﬂf ﬁ&?&%‘:@ﬂ el pl?é’ VDt Qn%gl-wbyu%é’:ﬁb. 255-
2B86°C.249C.

gfﬁﬁh@% S @ﬁh f&é#&e 3! %H[tétﬂ}lél-%ggg%h%ﬁﬁé Gl AR 'M;? 256-
25s°(

5-Di fl uor o- phenyl )-N - [4 -fluoro-2-(1Htetrazol -

N-(sd FruBrdRpRENI)-M- Fd (1 eBazoM-yI) 2B SriflitiF6fettRl-bshenyl-4-yl]- urea Mp.
Bro 3-trifluoronethyl -phenyl)-N -[3-(1Htetrazol
trifluoromethyl- bi phenyfl> 4-yl]-urea: M.

M@FFMQ@b@Mﬂ-N)—M ~chloro-3-(1H-tetrazol-5-yl)-biphenyl-4-yl]-urea: Mp. 257-
(@SBlstrlquororrethyI phenyl) N - [3(1

I\h t‘gt c ?gz-gllaenw{)éN) @4@&9&&( -te razoq)g-ylsjb hen;¥l-4-yl] -urea: Mp. 263-

25&4(6 5-Bi s-t (fl uoronet hyl - phenyl)-N - -chloro-3-(1

%E@g@éﬁherﬁﬂﬂm _[LLRARNYA-( TH¥dthazoRS M’ lﬁBherM?—A-yl -urea: Mp. 260-

2R21Q- Fl uoro- 3-tri fl uor onet hyl - phenyl )-N -[4' - chl or o- 3-
-gz-UhIA?g%fpﬂéﬁVI)-ﬁF-Yd')mbt'l'\plf@—(WH-tétraﬁdé-yl)-b?phelh&l74-yl]-urea: Mp. 261-
o .

5-Bis-trifluoronet phenyl ) g fluoro
N«z-srm«phemﬂm%rmﬁawy{ ezl Bu-bighenygyibarse; Mp. 265-

é i;%lz | l?l'gélgmyl-ghélflylﬂf- [-Ezﬁeéﬂ%%ylzr ?‘F Im(et}azol-5Lﬁ) blp"\&‘?}n X 3;1] -urea:
Mp 259-261°C.
N-(2-Chioro-phenyl)-N"{3-(1H-tetrazol-5-yl)-4 "rifluoromethyl-biphenyl-4-yl}-urea: Mp.
254-255°C (subl.).
N-(2-Chloro-phenyl)-N"-[4"-chloro-3~(1H-tetrazol-5-yl)-biphenyl-4-yl]-urea: Mp. 255-
257°C. (subl.).
N-(2-Chloro-phenyl)-N"-[4"-fluoro-3-(1H-tetrazol-5-yl)-biphenyl-4-yl]-urea: Mp. 255-
257°C (subl.).
N-(3,5-Dichloro-phenyl)-N"-[4"-methoxy-3-(1H-tetrazol-5-yl)-biphenyl-4-yl]-urea: Mp.
200-201°C.
N-(3,5-Difluoro-phenyl)-N"-{3(1 H-tetfazol-5-yl)—4 “-trifluoromethoxy-biphenyl-4-yl]-
urea: Mp. 238-241°C.
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urea: M. 253-254C.
N-(2-Trifl uoronet hyl -phenyl)-N -[3-(1
Htetrazol -5-yl)-4"-trifl uoronethyl-bi phenyl -4-yl]-
urea: Mp. 240-243C. 5
N-(2-Trifluoronethyl -phenyl)-N-[4"-fluoro-3-(1Htetra
zol -5-yl)-bi phenyl -4-yl]-urea: M. 256-258C
N- ( 2- Brono- phenyl ) -N -[ 3- (1H4@®trazol -5-yl)-4"-trifluo
ronmet hyl - bi phenyl -4-yl]-urea: M. 242-243C

N3, Z2DidhidroshcapBINTyB=( mAetslyol8-yl]-4 -triflnbmnutetBexytbiphertyl-d-yl]-
ch ﬁ%?%%gg .ﬂyenyl 4- yI] urea: M. 10 290-292C.

% € - chl or o- 3- (llH-tetrazoI -yl ) -
l\b(%alsﬂrmuomr}etgulmen N 4341 H4glgazol-5-yl)-4 -trifluoromethoxy-
bi}kh(eﬁ réd‘wb)aehéztd% (snml oro-3-(1

Bfﬁjoro pﬁeXyI I\}D [:gJ (‘ﬁwetrazo}/lslyl)é nfluc%me%hy(? blp%gﬁﬁ-tl-yl]-urea

W@BEE&?&ED phenyl )-N -[3-(1Htetrazol -5-yl)-4"-triflu

lﬂwor ?&ﬁgﬁw [é,g}'lltiﬁéf(ﬁ L5-yfiL3 -tr#l%érogﬁ’&ﬁ:yl biphenyl-4-yl]-urea:

§T2§90@-(§}1 4)) b| phenyl 4-yl ] ur ea I\/p. 257- 259C.
NH%BE-HWDWWLQMI-){M Y[34(1 HdeazblGiyl-Betriflaammeaiayibiphenyl-

n . 263- 20 264C.
IMBF%E’%%gn (f) N -[4"-nmethyl-3-(1Htetrazol -5-yl)
N-@&, phdfiugro-phenyl)- -éqa-m oxyp-8e(1 frazol-5-yl)- blpheny|-4-yl]-urea Mp.

1blg(123&d] or o- phenyl ) -N -[4' - et hyl - 3- (1H-tetrazol -5-yl)

Wt R ot sy
ubea MM A19LAPC- ur ea: . 255- 257C.
Iﬂ(iﬁro-ﬁﬁd Etué?/ P{WQE%WI-L Rﬁ?a%i—%—ybr-tt LtﬁfludFSFn'éin 32(’\%%?—%!-urea: Mp.

enyl -4-yl'] - urea:
Dc%%% phenyl) N -[3-(1Htetrazol - 5 yl)-4' -triflu

M(@Gﬁbwbhbmwhmy‘? { VH-yettazol- ﬁ-eyl)-%nﬂud?ﬁrr@ﬂwﬂ-b&fﬁx@yl-#yl]-u rea: Mp.

a 1oro phenyl | or o- (1H-t<? _?I-S;T}/IP~l
N-4 rﬁh@fyra-mﬂypqomﬁt -phwyl)%t-i’é (tld'ﬁ@*ra%%@@r -f” luoromethy-
bpHeAy My iuped IepyA54=-265°4" - f | uor o- 3- (1H-t et razol -5-yl)

- bi pgenyl 4-yl]-urea: M. 255- 257C (subl.). 35
N- (3, 5-Di chl oro-phenyl )-N -[4' - net hoxy-3-(1Htetrazcl -
5-yl)-Dbi phenyl -4-yl]-urea: M. 200-201C.
N- (3, 5-Di fl uoro-phenyl)-N -[3-(1
Htetrazol -5-yl)-4"-trifl uoronet hoxy-bi phenyl -4-yl] -
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urea: M. 238-241C 19
N- (3, 5-Di chl oro-phenyl)-N -[3-(1
Htetrazol -5-yi)-4"-trifl uoronmethoxy-bi phenyl -4-yi]-
urea: M. 224-225C. 20
N-(3,5-Bis-trifluoronethyl-phenyl)-N-[3-(1
CLAIMS:etrazol -5-yl)-4' -t ri f1 uor onmet hoxy-
bi phenyl 4 yl]- urea . 238-240C (subl.). 5
oro
1. ﬁ?hﬁ”ﬁ'&% @mgpgw@ %ﬁ%@tﬁecﬂvo%éﬁ{ﬂ fogmpleet1 - 4-y17-ure
a:. M. 255-257C. N-(3,5-Dichloro-phenyl)-N-[3-(1
H-tetrazol 5-ylI N=SBN-tri fI uor onet hyl - bi phenyl -4-yl]-ure
a: . 236- ZS&C (S\lﬂﬁe
3SB|str| i thyI phenyl )-N -[3-(1
H- trazol -5-yl)-B"'-trifluoronethyl-bi phenyl- 10

azol:it 5-yl dnh -urea: Mp. 129-133C.
R* 37 5- Blé)trlf q phenyl )-N -[4' - met hoxy-3-(1
H-tR%trazoI 5-yl) - bi phe yl]- urea: M. 219-221C
15

N- ( 3- Br ono- phenyl) N - [3(1H—|%etrazol 5-yl)-4"-trifluo
r omet hyl 3-210C (subl.).

ora N!?{rm@%%@p?wﬁ%blwsa[téh%rfﬂf {\@P‘?rﬁk‘bl -5-yl)-4'-triflu
or onet hyl - bi phenyl - 4-yl ] - urea: . 232-234C. N

3-trifluoromethyl - phenyl)-N -[3-(1
rei’!?%’\l}l%g%ﬁjm@ 0i)-3 -trifluoromethyl- 20
Rp repreggemty hydrogkeh: anéa: M. 254-255C. 20 CLAIMS: 1. A

A R L R U T A L L G A

R? arpIhBr neRresenthydrogercdpst abl e salt thereof, wherei n R
R® aﬁcFR's‘r“ﬁd%;ie?\d@ﬁﬁ{/ 898ach BihdragpRaeht Raldy HiR@PeneBAl 10 R

resents tr| l'uoronethyl, trifl Roxy,
trlflucgpmth@gy XS 5?93 Koxy. y rifluoromet hoxy

2. The compound of claim 1, being
N-(3,5-Difluoro-phenyl)-N"-[3-(1H-tetrazol-5-yl)-3 "-trifluoromethyl-biphenyl-4-yl]-urea;
N-(3,5-Dichloro-phenyl)-N"-[3-(1H-tetrazol-5-yl)-3 "-trifluoromethyl-biphenyl-4-yl]-urea;
N-(3,5-Bis-trifluoromethyl-phenyl)-N’-[3-(1H-tetrazol-5-yl)-3 -trifluoromethyl-biphenyl-
4-yl]-urea;

or a pharmaceutically acceptable salt thereof.

3. A pharmaceutical composition comprising a therapeutically effective amount of
a compound according to claims 1-2, or a pharmaceutically acceptable salt thereof,
together with at least one pharmaceutically acceptable carrier, excipient or diluent.

4. The use of a compound according to claims 1-2, or a pharmaceutically
acceptable salt thereof, for the manufacture of a pharmaceutical composition for the
treatment, prevention or alleviation of a disease or a disorder or a condition of a
mammal, including a human, which disease, disorder or condition is responsive to
the blockade of chloride channels.



R2 and R4 represent hydrogen; and R3 and R5

i ndependently of each other represent halo,
trifluoronmethyl, trifluoromethoxy, alkyl or al koxy.
15 2. The conpound of clgﬁn1l, bei ng
N-(3,5-Difluoro-phenyl)-N-[3-(1

Htetrazol -5-yl)-3"-trifl uoronethyl -bi phenyl -4-yl]-ure

5. The U¥e(abcordh§d elaimph) emdrginNheldisddbe, disorder or condition

Htetrazol -5-yl)-3' -triflyoronethyl:biphenyl-4-vl]-ure
respagisheyo 6 1gsiesk gt chlide R g e ool diseast n
osteodidsttrebted - hond Xistaser of laudiseass, [disordepbeeyndition that is

- - 1 maceutically acceptable salt
S respﬁﬁﬁgébgﬁﬁﬁ@ﬂ“ﬁ%ﬁ%@?ﬁ@%ﬂﬁ??§a| conposition conprising a

t herapeutically effective amount of a conpound

according to clains 1-2, or a pharnaceutically

acceptable salt thereof, together with at | east one
pharmaceutically acceptable carrier, excipient or
diluent. 25 4. The use of a conpound according to
clains 1-2, or a pharmaceutically acceptable salt
thereof, for the manufacture of a pharmaceutica
conposition for the treatnment, prevention or
alleviation of a disease or a disorder or a condition
of a mammal, including a human, which di sease,

di sorder or condition is responsive to 30 the

bl ockade of chloride channels. 21 5. The use

according to claim4, wherein the disease, disorder or

condition responsive to the bl ockade of chloride
channel s is a bone netabolic disease, an osteocl ast
rel ated bone di sease, or a disease, disorder or
condition that is 5 responsive to inhibition of

angi ogenesi s.



