23 OCT 2003 1 Substituted phenyl derivatives, their preparation and use The
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15 bone metabolic disorders, bone metastasizing cancers and in general osteoclast
associated disorder as well as for the reduction of the intraccular pressure in disorders
such as glaucoma. The compounds of the invention may also be useful in the

treatment of allergic and inflammatory conditions and for the promotion of wound
healing.

20
Sickle cell anaemia

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

25 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
haemoglobin, sickle haemoglobin.

30 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
reversible polymerisation and gelation of sickle haemoglobin induced at the low
oxygen tensions prevalent in metabolically active tissues.  Sickle cells are also

35 characterised by an enhanced cation permeability, resulting in cation depletion and
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Since, K" efflux through a K-channel must be followed by an equal efflux of CI to
maintain electroneutrality, blockade of erythrocyte chloride channels should be as

20 effective as blocking the K-channels itself. An advantage to the use of chloride
channel blockers is that salt loss which may occur due to activation of unknown
K-channel types will indirectly be blocked too.

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

25 measured by concomitant measurements of conductive netfluxes of chloridé and
membrane potentials in suspensions of erythrocytes, and the compounds are
therefore predicted to be useful in the treatment of sickle-cell disease.

Osteoporosis and other osteoclast associated disorders.

30 The bone tissue is constantly renewed by the controlied activity of two cell types,
osteoblasts, which lay down the new bone mass, and osteoclasts, which degrade and
reabsorb the bone tissue by secretion of proteolytic enzymes such as cathepsin as
well as acid, in particular HC! onto the bone surface. In osteoporosis the balance
between the degradation and the synthesis is severely disturbed, which results in a

35 progressive loss of bone material and gradual weakening of the skeleton. Clinically,



reabsorb the bone tissue by secretion of proteolytic enzynes such as
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morphologically highly polarised cells with membrane transporters asymmetrically

distributed between the bone-facing ruffled membrane and the smooth outer

membrane. At the border between the ruffled and smooth membrane segments the
20 osteoclast is tightly attached to the bone surface, thus creating a sealed cavity

between the cell and the bone surface. Pits are formed beneath the cavity as a result

of HCl-induced demineralisation and enzymatic break-down of the bone matrix.

The ultimate event in the osteoclast HCI secretion across the ruffied membrane is an

25 active transport of H* by a vacuolar-type proton pump and a passive transport of CI"
mediated via an outwardly rectifying Cl-channel. Due to HCI secretion the intracellular
pH tend to increase and Cl’ tend to decrease, which . if allowed to occur - would
quickly Iéad to cessation of acid secretion. Osteoclasts posses two important back-up
systems aimed at maintaining a constant supply of intracellular H* and CI for the

30 ruffled membrane transporters. First, the cell contains very high concentrations of the
cytosolic enzyme carbonic anhydrase I, which catalyses the slow normally quite slow
hydration of CO, to H,CO3, a molecule which spontaneously dissociate to form H* and
HCO73. Second, the osteoclast outer membrane is packed with transporters (AE2),

which mediate obligatory CITHCO; exchange. Hence, HCO’; produced by the
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lett. 387(2-3), 175-178, 1996). In vivo the conpound depresses bone
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car boni ¢ anhydrase enzyne w t'"h acetacolam'de is effective invitroin
slice assay pit formation test (Ohba et al, FEBS lett. 387(2-3), 175-178, 1996). In vivo
the compound depresses bone degration in growing yound rats (Keeling et al, Ann. N.
Y. Acad. Sci., 834, 600-608 1997). The general applicability of the compound is
20 limited due to its toxicity, which may be due to undesired inhibition of proton pumps in
other areas of the body. Subtypes of the vacuolar proton pump exists, however it is not
known if it will be possible to obtain pharmacological selectivity between these

isoforms.

25 Inhibition of the carbonic anhydrase enzyme with acetacolamide is effective in vifro in
the pit formation assay (Ohba et al, FEBS lett. 387(2-3), 175-178, 1996). Various
inhibitors of the kidney carbonic anhydrase enzymes has previously been used as

diuretic agents.

30 It is well established that osteoclast ability for bone resorbtion is highly correleated with
the expression of the ruffled membrane Cl-channel (Schiesinger et. al. Jour. Biol.
Chem., 272(30), 18636-18643, 1997). Block of the ruffled border Cl-channel is only
achievable with very high concentratios of stilbene-sulfonates like DIDS, which makes

firm conclusions about the efficacy of a selective block questionabie, especially since
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compounds are therefore predicted to be useful in the treatment of sickle-cell disease,

osteoporosis as well as other osteoclast associated disorders.
20 ]
Prior art

Several chloride channel blockers and the use thereof have already been described:

25 Pfiligers Arch (1986), 407 (supp!l. 2), pages 128-141 describes several compounds
with chioride channel blocking activity. A very potent compound described herein is
5-nitro-2-(3-phenylpropylamino)benzoic acid. The use of chloride channel blockers for

the treatment of sickle cell anaemia is not disclosed herein.

30 US patent No. 4,889,612 describes Calixarene derivatives and their use as chloride

channel blockers.

usS patent No. 4,994,493 describes certain 5-nitrobenzoic acid derivatives and their
use in the treatment of cerebral oedema.

35



5-ni tro-2-(3-phenyl propyl am no) benzoi ¢ acid. The use of chloride channel

bl ockers for the treatnent of sickle cell anaem a is not disclosed herein.
30 US patent No. 4,889,612 describes Calixarene derivatives and their use
as chloride channel blockers. US patent No. 4,994,493 descri980¢E2m0ai n
5-nitrobenzoic acid derivatives and their use in the treatnment of cerebral
oedema. 35 1 3 O CT 2003 6 WO 96116647 descri bes the use of chloride
channel bl ockers for reduction of the intraocular pressure and
specifically the use of chloride channel bl ockers for the treatnent of

gl aucoma. 5 WD 97145400 descri bes other phenyl derivatives as chloride
channel s bl ockers. Throughout this specifigcation and the cl ains which
follow, unless the context requires otherw se, the word "conprise", and
vari ations such as "conprises” and "conprising”, wll be understood to .
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substituted phenyl derivatives are potent chloride channel bl ockers,
and their use in the treatnent of sickle-cell anaemia and osteoporosis as
wel | as ot her boTheoughdutitidd speciidationanie the clahiewidaifpibunaidese theichritext Buiprsesent
 nvent i on ar e Moyl @0Cnéhdrh oo, Wk barbfond BknSUOSIphibli! 4R -BHiSHgs as 10
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substituted pheng,]stéq)gri vatives and pharnmaceutically acceptable salts
t her eof which '

The reference to any prior art in this specification is not, and should not be taken as, an

acknowledgment or ahy form of shggesﬁon that that prior art forms part of the common
15 general knowledge in Australia.

The present invention refates to a series of substituted phenyl derivatives which are
potent chloride channel biockers, and their use in the treatment of sickle-cell anaemia
and osteoporosis as well as other bone metabolic disorders. The compounds of the

20 present invention are novel and differs as well in the subétitution patterns as in
'pharmacodynamic properties such as kinetic behaviour, bioavailability, solubility and
efficacy.

Advantages of the Invention
25 |
Advantageously, at least one embodiment of the present invention may provide novel
substituted pheny! derivatives and pharmaceutically acceptable salts thereof which
are useful in the treatment of disorders or diseases responsive to the blockade of
chioride channels.
30



are useful in the treatnent of disorders or diseases responsive to the

bl ockade of chloride channels. 30~ 230CT2003 7 Advant ageously, at | east
one enbodi nent of the present invention nmay provide a nethod of treating
di sorders or diseases responsive to the bl ockade of chloride 2@00neh®,
such as for exanple brain oedema follow ng i schaem a or tunours, diarrhea,
hypertension (diuretic), glaucoma and in particul ar sickle-cell anaem a and
osteoporosis. 10 Summary of the Invention The invention then conprises,
inter alias alone or in conmbination: A conpound having the fornula R13 R14
R 5 15 or a pharmaceutically acceptable salt thereof wherein R represents
tetrazolyl; R4, R5 and R2 are each indepenaently sel ected from hydrogen,

al kyl , alkoxy, hydroxy, 20 hal ogen, trifluoromethyl, cyano, nitro, am no,

al kyl am no, S or aryl

optional ly substl Eut %%BQY ﬁ“%ﬂ%ﬁéﬁ’ﬂbw %@gﬁrﬁ?ﬂﬁ(‘@@!‘r Ma\mer ein RO
represent s hydr dgethed efitregling disgrders @ tig¢ases eyrrnsiat toythaablbokhde aiciaidel , al kynyl ,
aryl, aral kyl, habetdabydh 28%or BRantiibtai $e8enth Brdling W?Jﬁ@&ﬁ.@drmm&ﬂs optional Iy -
cont ai ni ng doublﬁ R@ ﬁ‘ and o tlonally contalnln% one or

het er oat oms, whi ¢H™E3 VBE"%‘E‘B {aiurelich glapsema ang in r3 '°&@W'°k'ecﬁe" '(“F?Q}“E‘ 3get her
with the hetérosstempoiosiswhi ch it is connected represents a 5-8 nenbered

ring optionally containing double bonds and optionally containing anot her
het er oat om whi ch can be substituted by alk or acyl; R3 represents

hal ogen or aryl, wherein the aryl ﬁ‘ﬁ?"‘ﬁ@mfé')ﬁ/ﬁ)@t’?'l“m‘ed ‘one or nore tines
with substituents selected from al kyl, hydroxy, al koxy, 230CT2003 8

~ The invention then comprises, inter alia, alone or in combination:
10

A compound having the formula

“R¥ /" R! R2
Rﬂ y R:!
R14 R15 R5 R‘
15 or a pharmaceutically acceptable salt thereof

wherein R' represents tetrazolyl;

R*, R® and R? are each independently selected from hydrogen, alkyl, alkoxy, hydroxy,
20 halogen, trifluoromethyl, cyano, nitro, amino, alkylamino, NHCOR®, CO,R®,
-CON(R®);, -NHSO,-R?, -SO,N(R®), or ary! optionally substituted with CON(R®),,
NHCOR®, SO,N(R®%;,, CO,R®; wherein R® represents hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, alkenyl, alkynyl, aryl, aralkyl, heteroaryi or R® comprises a 5-8
membered ring optionally containing double bonds and optionally containing one or
25 two heteroatoms, which can be substituted by alkyl or aéyl; or (R%, together with the
heteroatom to which it is connected represents a 5-8 membered ring optionally
containing double bonds and optionally containing another heteroatom which can be
su_bstituted by alky! or acyl; R® represents halogen or aryl, wherein the aryl may be
substituted one or more times with substituents selected from alkyl, hydroxy, alkoxy,



hal ogen, trifluoronethyl, cyano, nitro, am no, NHCOR9, CO2R9, -CON(R9)2,
-NHS02- R9, -S02N(R9)2 wherein RO is as defined above; Y represents - NHCONH
R11, R12, R13, Rl14 and R15 are each independently sel ected from hydrogen;

al kyl; al koxy; hydroxy; hal ogen; trifluoronethyl; cyano; nitr@3 8873

al kyl am no; -COOR ; NHSO2-al kyl; -S02N(R7)2; -S020R7; -CO-R7; aryl,

phenyl am no, phenoxy or heteroaryl wherein the phenyl, aryl or heteroaryl
group may be substituted one or 10 nore tinmes with substituents sel ected
from al kyl , hydroxy, al koxy, hal ogen, trigluoronethyl, cyano, nitro, am no
and al kyl am no, -COOR7; CON(W?2; -NHSO-R; -SO2N(R7)2; -S020R7; -CO-R, or
one of R' and R12, R12 and R13, R13 and R14 and . R14 and R15 together form

a 4-8 nenbered ﬁabg@rnatrmabr&hewsa,taw Al CarhinB INHCORY be,RYLEBNRYLDRHBOYENt S
R11, R72, R13, 4§@'L§§ R15 is. as. def(%}ed bove and wherein R7 15 represents
roal

hydrogen, al kyl! yhereip Y. al kenyl, al kynyl, aryl,
ar al kyl , heteroaryl or R conprises a 5-8 nenbered ring opti onaIIy

cont ai ni ng doub ig% tionally containing one or two heteroatons
whi ch can be subg?‘;}?%%s rIQ'EyI or acyl; or (R)2 together with the

heteroatomtd which it-is connected represents a 5-8 nenbered ring

optionally cont ﬁmeR@oRmaﬁdWéeéamndepamnm LokechaTich RgGeRBARCr 20

het er oat om whi ch can be substitut ed hl ori'de_channel
bl ocker as abov@kept Py va‘WE)V'ﬂWWtM Wﬁ'@ﬂ/\ﬁ"@h@?‘a‘béﬂ?ﬂaﬂ“n% “QRent of

bone net abolic GNHSOQQIR)‘H,,-S@EN(&R7Eh3OE®R7$L(ICD-R&|amCbﬁﬁﬁ)ﬂarhlhﬁ)rphslwmbt sing a

t herapeutically fectl as._an

phar maceuti cal | f/‘g%((,oca@ﬂt Sﬁe@qB%P?en%%& °6$‘ {rg()&@{? HEHP WY ﬁe S&S\l@‘egsotnggﬁe

phar maceut i c30 | ynaae tmps with substinernteselesteddidnualiatl,; hythiosy, atkexyw halegenonpound as
above for the py a cgﬂg@;@.@ tr@@ﬁk i 0@;7

di sorder or di séﬁg{ﬂé‘m c?%/lo m{}gn mal cﬁﬂ FT}"#;@C%R a13 ﬁﬁzn Nk@é ch

di sorder or di séﬁ@é\‘(ﬁs)mﬁgp(%sr% '(9"PW%°f E‘P&a’ae- dé ‘é:ﬁarﬂ‘n‘él s; 23
O CT 2003 a mnet IRdtahdR " itditter Rivh Ea108 m@fnb&edlsélﬁfa&ﬁrorQﬁsdﬁlrﬁt@@ﬁ@ a&fd thel i vi ng

he bl ockade of CrSPrReaRihndl s K™ B ABHTe Ags delReRPERB A Ag S dheh &
l i vi ng ani nalls bddgresefntmh'ﬂidogeheﬂ"ad)fcytaoaikye cepelkylatiql blkenykfafkpnd, iand, asalyint of a
conpound as aboVifueroaryl or R’ comprises a 5-8 membered ring optionally containing double bonds
and optionally containing one or two heteroatoms which can be substituted by alkyi or
acyl; 6r (R’)z together-with the heteroatom to which it is connected represents a 5-8
membered ring optionally containing double bonds and optionally containing another
20 heteroatom which can be substituted by alkyl or acyl;

a chloride channel blocker as above optionally combined with known therapeutic
treatment of bone metabolic disorders;

25 a pharmaceutical composition comprising a therapeutically effective amount of a
compound as any above or a pharmaceutically acceptable salt thereof together with at
least one pharmaceutically acceptable carrier or diluent;

the use 6f a compound as above for the preparation of a medicament for the »
30 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;



5 Detailed disclosure of the invention The invention conprises in a
preferred aspect a conpound of the formula R2 _R' wherein one or m)re of
R', R12, R13, Rl14 and R15 independently represents CF3, hal ogen,

CH2000R 6, CON(R16) 2, NHSO2R76, CO2R76, COZN(R16) 2, SozN(R16)§3 CT
CONHSO2R16, S020R16 or aryl optionally substituted with NHCOR7; 1% CI%%?
-CON(R ) 2r -NHSQ2- R7, -S02N(R7)2 wherein R7 is as defined above or R and
R12 together with the phenyl group to which they are attached forns a 6-
menbered unsaturated ring; RL6 and R7 is as defined above. In a preferred
aspect of the invention 20 Y represents -NHCONH-; R represents tetrazolyl,
and R3 represents halogen, in particular Brono; or R3 represents phenyl
which is substituted by SO2N(R16) 2 wherein R16 is hydrogen, alkyl, ’
cycl oal kyl, cycl

optionally cont aﬁﬁ%‘ﬁy&@ éﬁ%}reﬁ% (19 2 %Bér of ggea%F?faS a%\a?%)dy' 'mﬂ%mga

het er oat om or fwm. whighatisordeser c\measre is reepmwe tQ)faQ blmzltage Wrﬂ‘l@hdq qhamyls

connect ed repr es3mbdsify Mm&gﬂ rigRIRR 8dlvihd %Q%Hﬁﬂ%%d’thgr@&taqhé}hﬁ'&trﬁwm e
bonds and opti on%J ?6 cont ai ni W het er oat om whi ch can

substituted by &"R§veamMour Y In yet another pref erred aspect
of the inventbon Y represents -NHCONH-; R12 represents CF3, or halogen, in
particular brono or chloro; Rl r halogen in .
particul ar chloro; and Rl4 repf%egﬁﬁﬁgﬁﬁ%%ﬁrew%e'%@?g 5 The nost preferred
aspect of the invention conprises the follow ng conpounds:

N- ( 3- br onopheny| Jrelhvenfioncbriprises i’ @greferr8d ¥dpkcta-ddmpB&Tdydf IhetidrRala
N-(3-trifluoromethyl phenyl)-N -(4'-(N, N-di net hyl sul fanoyl)-2-(1-Htetrazol -
S-yl)-4- biphenyl) urea; N (3=bronmophenyl)-N-(4"-(N,

N-di met hyl sul famoyl ) - 2- (1- Ht et r az® ) 10 urea;

N- ( 3- br omophenyl ) - N - (4' - (N, N-di net r banoy X-(1-Htetrazol -5-yl)-4-bi
phenyl ) urea; R™ : R :

10 R14 R|5

wherein one or more of R"', R'2, R'®, R* and R'® independently represents CF,
halogen, COOH, CH,COOR™, CON(R'®),, NHSO,R'®, CO;R®, CO,N(R™®);,
SO,N(R"®),, CONHSO,R'®, SO,0R" or aryl optionally substituted with NHCOR?,
15 CO.R’, -CON(R’),, -NHSO,-R’, -SO;N(R"), wherein R’ is as defined above; or R"
and R"? together with the-phenyl group to which they are attached forms a 6-
membered unsaturated ring; R'® and R’ is as defined above. '

In a preferred aspect ef the invention :

20 Y represents ~NHCONH-; R' represents tetrazolyl, and R® represents halogen, in
particular Bromo; or R® represents phenyl which is substituted by SOzN(R16)z wherein
R is hydrogen, alkyl, cycloalkyl, cycloalkylalky! or R*® comprises a 5-8 membered
ring optionally containing double bonds and optionally containing one heteroatom, or
(R, together with the heteroatom to which it is connected represents a 5-8

25 membered ring optionally containing double bonds and optionally containing another .
heteroatom which can be substituted by alkyl or acyl.



N-(3-trifluoromethyl phenyl)-N -(4-am no-2-(1-Htetrazol -5- yI)phenyI) urea;
N-(3-trifluoronethyl phenyl)-N -(4-acetyl am no-2-(1- H-terazol 5-yl ) phenyl)
urea; 15

N-(3-trifluoronethyl phenyl)-N - (4 -carbam)yl-2-(1-I—I—tetrazo|-&&'0}:=r£90ﬁ phen
yl') urea; N-(3-trifluoronethylphenyl)-N-(4"-(N, Nd

i met hyl car banoyl )-2-(1-Htetrazol -5-yl)-4- biphenyl) urea;
N-(3-trifluoronethyl phenyl)-N -(4'-carboxy-2-(1-Htetrazol -5-yl)4-bi phenyl)
urea; N (3-trifluoronethyl phenyl)-N -(4"'-(N phenylcarba

nmoyl ) - 2- (5-tetrazoyl ) - 4-bi phenyl) 20 urea;

N-(3-trifluoronethyl phenyl)-N -(2-(1- methyllotetrazol 5-yl)-4-bi phenyl) urea,;
N- ( 3- bi phenyl )-N -(4-brono-2-(1-Htetrazol -5-yl)phenyl) urea;

N-(3-(3-pyridyl n bronmp-2-(1-Htetrazol henyl) urea
hy((jr oc(:hl 8)r/i de?/ )'Rw? X?#‘%f fgréﬁ?;ﬂsye%ffbﬂmW%YzeqrqseHSréﬁﬁgﬂUr)J/?é yl ) phenyl )
urea; 25 N (3- brrepregehtsrGHs;) orNalobéhi, inpattic@arbrorbo bt éHides; 82 Qkprosaptd yBiogdeny!

gr te ?l f1 uor omet hyl p hﬂlo%enl ﬂérti%-lars8%'%'89?"8&11353@5%%h’fﬂ'?g-eﬁﬁ”((i&l—l- tetrazol -5-yl)ph

enyi urea; N (3-br ormphenyl )-N -[4'-(sul foam do- N- net hyl pi perazi ni um
chloride)-2-(3% th%dsﬁﬂr@‘erreéaé{)@t of thBiB& ){lc])m plise& the following compounds;:-
A A L ¥ B o -
N- (3, 5-di chl or om}&atyiﬂt)ordd‘\et[\ybhbnpm-(f?-(ﬂ,Ll-dﬂnémilﬁaxéﬁioylﬁz(mh Javagsisldy-aur ea;

N-(4-trifluorongy -[4-brono-2-(1- H-tetrazol 5-yl ) phenyl] urea;
N (4- brom)phenylr@, rom) 2-(1-Htetrazol -5-yl ) phenyl] ureas;
N ( 3- net hoxyphe K%brmmolfwnwmrﬁﬂ( N-dimethyisulfame -2 1-H3tiaelr by 4-vipkenyl) 5

N- ( 3- chl or ophenwrda;N - [ 4- br ono- 2- (1- H-t et.razol - 5- yI)phenyI] urea;

N- ( 3- net hyl ph 2~ ( - h

N (3, 4- i el or ogttEPToRR R NG St ameb e daRousa it krbunhaernd,
N ( 2- napht hyl ) - Neve&4- br onp- 2- (1- H-tetrazol - 5-yl ) phenyl ] urea;

N (4-met hyl - 3- ni RGN NbehdrRL@MRiRA drrtdaLE 33 heRpy bk RNy T urea;

N- ( 2- chl or o- 4- t rH§ E‘BY%H’E?%XJ'P'}?H@WI'()*'aRP"Y'E“HmB?dW terazgl-SeylpenyB sesia; 5-y| ) pheny
] urea; 15 N-+{3-trifluoromethylphenyl)- -N'-(4'-carbamoyl-2-(1-H-tetrazol-5-yi)-4- blphenyl) urea;

DII" gg 5-di (trifl uﬁ?@ﬂﬁ&&%‘\lﬂmw NJ\L% (Lﬁ\l leemolcarbgmow ?Eﬁ H-?e%rgzol-?):)X)-ll) phenyl ]
- biphenyl) urea; .
N-(3-triﬂuor0methylphenyl)-N'-(4'-carboxy-2-(1-_H-tetrazo(-5-yl)-4-biphenyl) urea;
| N-(3-t_riﬂubromethylphenyl)-N‘-(4'-'(N-phenylcarbamoyl)-2-(5-tetrazoyl)-4-biphenyl)
20  urea;
N-(3-trifluoromethylphenyl)-N'-(2-(1 -methyltetrazol-5-yi)-4-biphenyl) urea;
N-(3-biphenyl)-N'-(4-bromo-2-(1-H-tetrazol-5-yl)phenyl) urea;
N-(3-(3-pyridyl)phenyl)-—N'-(4-bromo-2-(1-H-tetrazol-5-yl)phenyl) urea hydrochloride;
N-(3-bromophenyI)-N'—(4-bromo—2-(1-H-tetrazol-5-yl)phenyl) urea;
25  N-~(3-bromophenyl)-N'-[3-nitro-2-(1-H-tetrazol-5-yl)-biphenyl] urea;
3-trifluoromethylphenyl-4-(4-benzoylcarbonylphenyl)-2-(1-H-tetrazol- -5-yl)phenyl urea;
‘N- ~(3-bromophenyl)-N'-[4'-(sulfoamido-N- methylplperaznmum chloride)-2-(1-H- tetrazol—
5-yl)-4-biphenyl] urea;
N-(3- bromophenyl)-N'-{4'-carbamoyl-N-methylpiperazine)-2-(1-H-tetrazol-5-y1)-4'-
30 biphenyl] urea; |



(3,5-di net hl yphenyl )-N -[4-brono-2-(1-Htetrazol -5-yl)phenyl] ureas;

(4- et hoxyphenyl)-N -[4-brono-2-(1=Htetrazol -5-yl)phenyl] urea;

(4- met hoxyphenyl )-N -[4-brono-2-(1-Htetrazol -5-yl)phenyl] urea; 15
(2-trifluoronethyl phenyl)-N -[4-bronp-2-(1-Htetrazol -5-yl) pREntT 28 ea;
(2-bronophenyl )-N -[4-brono-2-(1-Htetrazol -5-yl)phenyl] urea;

N- (2-chl orophenyl )-N -[4-brono-2-(1-Htetrazol -5-yl ) phenyl] urea;

N- (2-fl uorophenyl)-N -[4-bronp-2-(1-Htetrazol -5-yl)phenyl] urea;
N-(4-chloro-3-trifluoronethyl phenyl)-N -[4-brono-2-(1-Htetrazol -5-yl) pheny
| urea; 20 N-(2-nethyl phenyl)-N -[4-brono-2-(1-Htetrazol -5-yl)phenyl]
urea; N-(2-ethylphenyl)-N -[4-bromp-2-(1-Htetrazol -5-yl)phenyl] urea;

N- (4- et hyl phenyl ) -N -[ 4- br onp- 2- (1- H-tetrazol - 5-yl ) phenyl] urea;

N (311 uor ophem VS EeHaSRERER A berie FL P Sm LRI ur ea: 25

N-(4-[2-propyl ] pﬂéhlyiﬂl)ordmet[\ybhbnmhbwzbrqrﬂebmt-H{tetaszfS-yspI;eh‘)lphemy q urea;

N (3- acet vl phomy ), RPnPBrRAR-E oot HERLIRRR AR | 5 o

N- (4- ni t r ophenyl i(ﬁmFTL.WBP%‘N'Z[“(bIQ'PP‘?'&‘F‘éﬁ'@F"-‘é—'%”P?eﬁHbﬁW] urea; and

phar maceut i calsl yNd8clépophiehy)-detbtonmre-@ eHi-tetranl-5-gijpheny uidag  conpounds above.

3 oronughany (RGP B o ) o2, O

N- (3, 5- di chl or opNeAdicbinrophenybNGidomg-2-(1+itetarel Solpenyl] Yredieny| | ur ea;

MRy et s s

N- (3, 4-di chlpor o%hze(ﬂ?}e}*%‘m{'ﬂpmgp%][ﬁE%T°F{'aéﬁggiﬁgg‘%g?') NERy | | ur ea;

N- (3, 5- ﬂﬁ ( t2 ( I 1(2 ]9Ndﬁﬁb'ﬁyﬂigmmeﬁmnhe?W=E§:va&((1H:ttae?|f5a¢)9herlﬁll 916?10 )heﬂgln ]

USs (b st sl bpey i apion L) 21

N- (2- chl or ophenm- AR YRhS Y- -[% oMoz A LEFZOE>YWPBHANER  ur ea; _
N-(4-ethoxypheny!)-N'-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(4-methoxyphenyl)-N'-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;

15 N-(2-trifluoromethylphenyl)-N'-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(2-bromophenyl)-N'-{4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(2-chlorophenyl)-N'-{4-bromo-2-(1 -H-tetrazol-5-yl)phenyl] urea;
N-(2-fluorophenyl)-N'-{4-bromo-2-(1-H-tetrazol-5-yl)phenyl] ureé;
N-(4-chloro-3-trifluoromethylphenyl)-N'-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;

20 N-(2-methylphenyl)-N'-[4—bromo-2—(1-H-tefrazol-s-yl)phenyll urea;
N-(2-ethylpheny!)-N'-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(4-methylphenyl)—N'-[4-bromo-2-(1-H~tetrazo|-5-y|)pheny|] urea;
N-(2-nitrophenyl)-N'-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(3-fluorophenyl)-N'-{4-bromo-2-(1-H-tetrazol-yi)phenyl urea;

25  N-(4-{2-propyl}phenyl)-N"-{4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(3-nitrophenyl)-N'-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(3-acetylphenyt)-N'-[4-bromo-2-~(1 -H-tetrazol-5-yl)phenyl] urea;

N-(4-nitrophenyl)-N'-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
and pharmaceutically acceptable addition salts of any of the compounds above.

N-
N-
N-
N-
N-

30



N-(2-fl uorophenyl)-N -[4-brono-2-(1-Htetrazol -5 yl)phenyl] ureas;
N-(4-chloro-3-trifl uoronethyl phenyl)-N -[4-brono-2-(1-Htetrazol -5-yl) pheny
I'] urea; N-(3-fluorophenyl)-N -[4-bronmo-2-(1-Htetrazol -yl ) phenylgcTuspep:
and pharmaceutically acceptable addition salts of any of the conpounds
above. 15 Exanpl es of pharmaceutically acceptable addition salts of the
conpounds of the invention include inorganic and organic acid addition
salts such as the hydrochloride, hydrobrom de, phosphate, nitrate,
perchlorate, sulfate, citrate, lactate, tartrate, naleate, funarate,
mandel ate, benzoate, ascorbate, cinnanate,,benzenesul fonate, 20

met hanesul fonate, stearate, succinate, glutamate, glycollate,

t ol uene- p-sul phonate, formate, nal onate, naphthal ene-2-sul phonat e,

salicylate and pmc@é;gtp?gf@"ed%émbo&ﬁjst"%y b@g@h&&mg,q by procedures well known
inthe art. (QSCI ds, su ile not in thensel ves

phar maceut i cal I PoRPLEYa: N ?42'5”5?8)?-' Eﬁﬁﬁg@lﬁ'y'i)weﬁﬂlé"ﬁ' eparation of salts
useful as inter qu,saﬁdhksrophem}»tm[nbmg\ocza(ﬁpowﬂdaal-aiyl)ﬁﬂeayn uiention and their

phar maceuti cal | X‘Ag%9°?'p°£ﬁ’ﬁp‘ts"ﬁf'\??’9’°%%d2% I-F—@trgi%l é?’Bp'%ﬁ |1r(1?5:1;‘020 13 14 Definition

of substituents r iodine. 2 3 OCT
2003 5 Al kyl -‘mealr@-ch'O@PhGHYQm-[‘bbramn-Zdﬂ Hotetsarokd)Riteayllwrest one to six carbon

atons, including. (3Ql&chil%phlehm NQE'-de&amﬂFItﬁlYétrazcﬁis%hhenW @ey.! , isopropyl,
butyl, isobutyl

i sopropyl are p”eéé‘#@é“@'f’ ent Xph&wéw >14‘b5°"t?y2aq1k‘§/'lte“aé?\§ry@?'}?"¥n gg OP}SM agnd
defined above. . -tv@sﬂumanemylbli&\ymN'-Nlrﬂfﬁhéq-l(1 tethaz0kd-Wiphond) uieaer ei n al kyl is
50T o AR A ORI Sl ST 1o sbove. 19
functional gA®u- R@hior@hanx»rd&{bémow 33(1dﬂ-teéfa§9| &yppmw:weas converted in vivo
to such group ar»e(zqruewaﬁe@um[ﬁ&oﬁmw@mwafbr Y FoHRYYIAR; .

2- hydr oxy- 4- 0xo I\PX hiinro -ltnﬂuoromethylphenyl) -N'-{4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;

N-(3-fluocropheny!)-N'-[4-bromo-2-(1-H-tetrazol-yl)phenyl] urea;
~and pharmaceutically acceptable addition salts of any of the compounds above.

15 _ ' v
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, tértrate,
maleate, fumarate, mandelate, benzoate, ascorbate, cinnamate, benzenesulfonate,

20 methanesulfonate, stearate, succinate, glutamate glycotlate, toluene-p-sulphonate,
formate, malonate, naphthalene-Z-squhonate salicylate and the acetate. Such salts

are formed by procedures well known in the art.

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



3, 5-di oxo-1, 2, 4- oxadi azol i di nyl, 2, 4-di oxo-i m dazol i di nyl,

2, 5-di oxo- 3- hydroxy-pyrrolyl, 20 2,5-dioxo-pyrrolidinyl,

2, 4-dioxo-"'1, 3-thiazolidinyl, 3-hydroxy-isoxazolyi, 5-hydroxy i%?ﬁ@%%hﬁl’
3-hydroxy-isothiazoly], 3-hydroxy-1,2,5-thiadiazolyi, tetrazol?l,

3- hydroxy- triazolyl, 3-hydroxy-pyrazolyi, 2-hydroxy-1, 3, 4-oxadi azolyl and
2- hydr oxy- 3, 4-di oxo- cycl obutenyl, NH2, -COOR16, -CH2COOR', -CON(R 6) 2,
-NHSO02- R ro, -SO02N(R 16 )2, -S020R', -PO3H2, -PO3RH, -PO02NH2, - CONHCH,

- CONHCN, - CONHSO2R 16 and 25 - CONHNH2, wherein R 16 is hydrogen, alkyl,
cycl oal kyl, cycl oal kyl al kyl, al kenyl, alkyngl, aryl or aralkyl, heteroaryl
or RL.6 conprises a 5-8 nenbered ring optionally containing double bonds
and optionally containing one or two heteroatons, or R 16 together mith

the heteroatomto which it is connected forma 5-8 nenbered ring gptionally
cont ai ni ng doubl e bonds and optionally containing anot her heteroatom 30
Heteroaryl is a 5- or 6-nenbered heterocyclic nonocyclic group./Such a
nonocyclic heteroaryl group includes, for exanple, oxazol-2-wyl,
oxazol - 4-yl, oxazol-5-yl, isoxazol- 3-yl, isoxazol-4-yl, isoxazol-5-yl

t hi azol - 2-yl, thiazol-4-yl, thiazol-5-yl, isothiazol-3-yl,

i sot hiazol -4-yl, isothiazol-5-yl, 1,2, 4-oxadiazol-3-yl,

1, 2, 4- oxadi azol -5-yi, 1,2,4 35 thiadiazol-3-yl, 1,2, 4-thj/adiazol -5-yl,

1, 2, 5- oxadi azol - 3-yi, 1, 2,5-oxadi azol-4-yi, 1,2,5- thiadi azol-3-yl,

1, 2,5-thi adi azol -4-yi, 1-imdazolyl, 2-im dazolyl, 4-im dazolyl, *
1-pyrrolyl, 15 230CT2003 2-pyrrolyl, 3-pyrrolyl, 2-fyfanyl, 3-furanyl,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, 2-pyrimdinyl,
4-pyrimdinyl, 5-pyrimdinyl, 3-pyridazinyl, 4-pyrydazinyl, 2- pyrazinyl,
1-pyrazolyl, 3-pyrazolyl, and 4-pyrazolyl. 5 A 5-8 nenbered ring optionally
cont ai ni ng doubl e bonds and optionally containi g one or two heteroatons

i ncl udes for exanple pyrrolidine, piperidine, piperazine, norpholine,

cycl ohexyl, cycl ohexen, dihydropyrrole, dihydfofuran, dihydrothiophen,

di hydr opyri di ne, dihydropyridazi ne, dihydrop¥yri madi ne, di hydropyrazi ne,
tetra hyd ropyrid i ne, tetra hydropyridaz)y ne, tetrahydropyrimdine, tetra
hyd ropyrazi ne, 1o honopi perazine, honmopiperidi ne, azacycl ooctane. The
conpounds of this invention may exist ip unsolvated as well as in solvated
forms wth pharmaceutically acceptabl g solvents such as water, ethanol and
the like. In




general, the solvated forns are considered equivalent to the unsol vated
forms for the 15 purposes of this invention. Steric isoners It wll be
appreciated by those skilled in the art that the conpounds of t£§ Eresent
20 invention contain several chiral c ntres and that such conpoérd CE2008¢
in the formof isoners (i.e. enantioners). The invention includes all such
| soners and any m xtures therﬁof i_ncl uc}i rlﬁ)racem'c m xtures. Sone of the
conpounds of the present inventleSiHQNQT substitienisy (-) forns as well as in
25 racemic forns. Racem c forns can be resolved into the optical antipodes

by known Q0S4 o?iheef?@%hg’bxl?)}ﬂwiﬁg%?ric?&iﬁé’n of diastereoneric salts

thereof w an opt1 cal active acid, and liberating the optically active
am ne conpound by treatnent with a base. Another nmethod for resolving

r acemes eAlkyniriednica SPhighRENAIRLIrRPERShadEciaA & ondRERBHEEABBRIASHAP MEIRIINGN
optically active matri x. Racem c conpounds of the 30 present invention can

t hus be Pelseptiaitechia reetbyl edpd. rrapyaitapseridsbutel, dgsobubyl, +buatyl,inemdyl, and’
crystal | i zahi on

Cal s 1 ORI g Prdpn R IRORPET A B Gl o may al S0 be

resolved by the formation of diastereoneric am des by reaction of the

COWDOUn%l@&yﬁ@@-ﬂﬂ?ﬁ%rein@?ﬂqé 88 JafihBd apoget i cal |y active activated
carboxylic acid such as that derived from (+) 35 or (-) phenylal anine, (+)

or (-)0phenylglycine, (+) or (-) canphanic acid or by the 16 230CT2003
f or mat i ohmio ¢ Nstarddirmikyd oc i-(@inEleehbrein edofl isoms défindteabov@ounds of the
present invention with an optically active chloroformate or the |iKke.

Addi tional methaods for the reso|lvation of optical isomers, known to those
skilled eYliineCOsaliyt whateimalkysiss aefined 2pO¥%e apparent to the average
wor ker skilled in the art. Such nmethods include those di scussed by J.

Rosol i1 1 AN S e P Lyrerr8Bnslonar STl #3883 Net hod of ' pr epar ati on
10 The conpounds of the invention nmay be prepared in nunerous ways. The

conpoundphe @kidid furdhéRBl fritpslind 8 gKPhaIoWRS 8rhigralip WG RPESefted in vivo
derivatives may thus be
to such group are groups such as 3-hydroxy-4-oxo-pyranyl, 2-hydroxy-4-oxo-pyrimidyl,
3,5-dioxo-1,2,4-oxadiazolidinyl, 2,4-dioxo-imidazolidinyl, 2,5-dioxo-3-hydroxy-pyrrolyl,
20 2,5-dioxo-pyrrolidinyl, 2,4-dioxo-1,3-thiazolidinyl, 3-hydroxy-isoxazolyl, 5-hydroxy-
isoxazolyl, 3-hydroxy-isothiazolyl, 3-hydroxy-1,2,5-thiadiazolyl, tetrazolyl, 3-hydroxy-
triazolyl, 3-hydroxy-pyrazolyl, 2-hydroxy-1,3,4-oxadiazolyl and 2-hydroxy-3,4-dioxo-
cyclobutenyl, NH,, -COOR™, -CH,COOR™, -CON(R'®),, -NHSO--R"®, -SO,N(R®),,
-SO,0R", -PO3H,, -PO;RH, -PO,NH,, -CONHOH, -CONHCN, -CONHSO0,R'® and
25 -CONHNH_, wherein R'®is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, alkenyl, alkynyl,
aryl or aralkyl, heteroaryl or R comprises a 5-8 membered ring optionally containing
double bonds and optionally containing one or two heteroatoms, or R together with
the heteroatom to which it is connected form a 5-8 membered ring optionally
containing double bonds and optionally containing another heteroatom;

30
Heteroaryl is a 5- or 6-membered heterocyclic monocyclic group. Such a monocyclic

heteroaryl group includes, for example, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-
3-yl, isoxazol-4-yl, isoxazol-5-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, isothiazol-3-yl,
isothiazol-4-yl,- isothiazol-5-yl, 1,2,4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl, 1,2,4-

35 thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2,5-oxadiazol-4-yl, 1,2,5-
thiadiazol-3-yl, 1,2,5-thiadiazol-4-yl, 1-imidazolyl, 2-imidazolyl, 4-imidazolyl, 1-pyrrolyl,



prepared by any nethod as discribed above or known in the art for the
preparation of conpounds of anal ogous structure, and as shown in the
representative exanples 15 which follow Biology The conpounds g% Dﬁpﬁ‘e
present invention are potent blockers @k chloride channels in M8 as
wel |l as sickle cell erythrocytes. The ability of the conpounds to bl ock the

I |
ol ot 1 ophy SYEiCh B BE ERran S B 2 BEEHIRY, 25y Ref 35 dhrannel
uni t  conplyriddnzZ-pyiimidieylpdpyhimidieyk Styaimiding, 3-pfriddesg, AerhBEgWgS 2- 25 Al l

dose- response exp, er| ments were therefore perforrred by ‘concdom t an
measur emeR¥r@Zgw!, OPMGE?'D' &- M??P'M!(@@d(ﬁ’PﬂaZOMCD and nenbrane potential's
(Vr‘r) in suspensions of erythrocytes (Bennekou, P. and Christophersen, P.

he . H
Red el 7 NompriaBeret iR SR RaRH, e Ritls Pondsimsn ortiscaly sonainbs ame
Bi ol . 93, oo Bé‘térOé’(orr%Qn&'lhdeQ%ﬁ%)@h@pl@'py@@ﬂélﬁ@ ﬂfef?ﬁhr(eGg FQ) r%%g% cal cul at ed
by the fol Iogt?vy_l‘ ng equation_ (Hodg A. L. and Huxl 2) The

conponent® W@ﬁb%ﬁi@h%%oﬁ)’@hi}%@n leYtﬂlfﬁ?@y@rpémtdﬂavdmfwanl_mhygmthLibphen

Physi ol . 4 Vm 17. 230CT2 where F
|syt he Far aggrop&éﬁlgte aﬁ?\yﬁé@yndg ?l‘ﬁedi@?h" ”BB?%'ﬁt pmylaf%t}ir?ﬁ'é‘ < -ion.

Admi ni st rt&tnabyd Adifie| tdttahye idapinen strahyeps RN YetrahRiobPradine,
suspensi on of ,?gryrral er throgjtygs bl ock e% F;r]r’gre t han 95 )?/?V\nb h a

KD- val the *quQP@emzméﬁore@wﬁeumeeamqy@imaqe bl ocked Gc, from oxygenat ed
as well as deoxygenated 5 honpbzygot eous sickle cell erythrocyt es. The

N (3T 115 BHBORDS REIVS YR fon maneXEtinSANaLER A sl 75 n pelvated forms
Htetraz Ohﬁl‘ip%b)méc@tmwﬁba\,emw@ ddlvérits SubR Sk Water Ceifafibl Ay L] ”rPOU”dS

of the present invention are useful as blockers of the ne degr adi
acti vi ty $Ansat de pelvpted fogns measansidgrachequivalient tothef umsm}va:tedﬁounsléor the

di ffer’?ﬂ“plﬂﬁb@%h?ﬁﬁs mv@HhBﬁ.“O” assays known in the art can be used.

Steric isomers

It will be appreciated by those skilled in the art that the compounds of the present
20 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 including racemic mixtures.

Some of the compounds of the present invention exist in (+) and (-) forms as well as in

25 racemic forms. Racemic forms can be resolved into the optical antipodes by known
methods, for example, by separation of diastereomeric salts thereof with an optically
active acid, and liberating the optically active amine compound by treatment with a
base. Another method for resolving racemates into the optical antipodes is based
upon chromatography on an optically active matrix. Racemic compounds of the

30 present invention can thus be resolved into their optical antipodes, e.g., by fractional
crystallization of d- or |- (tartrates, mandelates, or camphorsulphonate) salts for
example. The compounds of the present invention may also be resolved by the
formation of diastereomeric amides by reaction of the compounds of the present
invention with an optically active activated carboxylic acid such as that derived from (+)

35 or (-) phenylalanine, (+) or (-) phenylglycin_e, (+) or (-) camphanic acid or by the



Phar maceuti cal conpositions 15 Wile it is possible that, for use in

t herapy, a conmpound of the invention may be admnistered as the raw
chemcal, it is preferable to present the active ingredient asvi
pharmaceutical fornulation. Optionallygthe compounds of the i @2 ACT 0% an
be adm nistered together with another therapeutic conpound. This can
opti onal in.20 the formof, 6 a pharpaceutical .conposition containin
mor et nal? ALOR B SRR SO FBATTHS PRIGSFINT REFeRanP austs REede st
for mul atinQBsticHOWIthi i Oitichlly GRS YABreforiate bpvedlik@n or a pharmaceutical |y
acceptabl e salt or derivative thereof together with one or nore

pharmaceutically acceptable carriers therefor and, 25 optionally, other

t her apeuhdlditianal/ roethodspioy Hee tesolvatignefioptical isBhesrs akmaven (s )howvesskillesd in the
"accepfable” in the sense. bei n atible with the other ingredients of
e TorfRAMaY B Usad. #o3 WILbe AEPRERIG 1P 8N AUSTAGE WOUIR' SERGB N Srt Such.
Phar maceineiiads hef el tRbLOBRSEAHEE L Nagdes UA! 6BlIG LAl \AllenfipCtal , nasal,
topi cal 30 (including buccal and sub-lingual), vagrnal or parenteral

(i ncl udi fEpantioreraskatematesy land Resoletiors” adohn Wiilew and Sehs ANBivnY stk @O8AH or
in aformsuitable for admnistration by inhalation or insufflation. The
conpounds of the invention, together with a conventional adjuvant, carrier,

or 35 diluent, may thus be pl aMdathpghef Praparafi@fof phar maceuti cal
conpogjtions and unit 18 230CT2003 dosages thereof, and in such formmay be

I L bl ' . | es, id
cor ut 1 onl e saBpoRBra R e RiebMoh Bialupt arearel indRECEE w168 arTROWH
sanme, al ¢f thelinrlonU&®d tHeir pHRn{zReNtieAlhsaERRAbR dédati0bs heh! Mus be
adm nistration; or in the formof sterile injectable solutions for

pag ent ermﬁp@rer%bm@nmgn@thspdwiaﬁr&ﬁ% pbaveor Bn@wnpinathmdlefo; thmp:je_zpammj of ons
convent  SOs 8f dabl6h g Slrciipe RS sREWRIMIRE repe it dtiRes "or

pri nciplwhichdsitbwuch unit dosage forns may contain any suitable effective
amount of the active ingredient comensurate wwth the intended daily

dosage range to be enpl oyed. Fornul at 'quﬁ,?gpnt aining ten (10) mlligrans of
lo active ingredient or, nore broadly, 0.T°to one hundred (100) m i grans,

per tabl ﬁt\é cgrrn%ounds of the present invention are potent blockers of chloride channels in

20 normal as well as sickle cell erythrocytes. The ability of the compounds to block the
erythrocyte chioride 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.

25 All dose-response experiments were therefore performed by concomitant
measurements of conductive netfluxes of CI” (Jc)) and membrane potentials (V) in
suspensions of erythrocytes (Bennekou, P. and Christophersen, P. (1986), Flux fatio
of Valinomycin - Mediated K* Fiuxes across the Human Red Cell Membrane in the
presence of the Protronophore CCCP. J. Membrane Biol. 93, 221-227. ).

30 The membrane CI™ conductances (Gc) were calculated by the following equation
(Hodgkin, A. L. and Huxley, A.F. (1952) The components of membrane conductance
in the giant axon of Loligo. J. Physiol. Lond. 116, 449-472):

F*Jda
35 GC' S s ce—cse———
(Vm - Ecp)



accordingly suitable representative unit dosage forns. The conpounds of the
present invention can be admnistrated in a wide variety of oral and
parenteral dosage fornms. It will be obvious to those skilled i %ﬁﬁg@ét
that the 15 foll owi ng dosage forns rra)ﬁcorrpri se, as the activ

ei ther a compound of the invention or a phar rraceutical I y acceptabl e salt

Fr om ¢ hoVRgTo Grthe TAraRAY Somatint Eoih om NSRSt FRa Al GO AP abcept abl o
carrlerSA&ﬁnu&?at%ntm ﬁmhbfbrﬁftn@ Iz%rbgfypﬁﬁe'ﬁ‘y?gre%rt%péé dbé%g'fod &cl ude

powders, tablets, pil capsul e het s osrtories | spersible
gr anul esnorfa erytdrcmrtes blocked Gyg nwore tban Il % wiltb atiqpoalsevdfiicd pivhyTtel so  act

as diluents vourin nts, bilizers, lubricants, suspending
agent s, CEWWE@%@‘? equg?g’?tﬁgf alca%‘i)@t Oﬂf%an@i%cb%w%a%@mygenatedan
encapssulf%rhgg/ &id Q,kkle%nlé}mygﬂ,%ﬁgé the carrier is a finely divided

solid whi In a mxture finely divided active conponent. In
tablets, the active conponent is mxed with the carrier having the

nec essar%é)KBdﬂaﬂlﬂa for dpeNLQyTriflusrohicibyiphanppM- {4 o, Niﬂﬁné’mgmbﬁ@ )1p-the
shape and size desired. 30 The powders and tablets preferably contyal n from

five or hdatrazoldbyid-iphenyly upea treihis tast wasel.dd¢tMve conpound. Suitabl e
carriers are magne5| um car bonat e, magne5| um stearate, talc, sugar,

| act ose,_.pectin, xt n starch, atin, tragacanth, thIceIIquse
Sodi uTh CHIEpRRERGH Ll BNt divellRalt st blockssa chdhs Bphe AREraSing ne
|1 ke, THRRY BF oRfeBRAIK TFIY méasinHPMLActvity dtthe!BriddRinig i Bht OdteBliabine
active 19 23 2003 conpoun encapsul a ing material as carri

provi di nghibittmpzssaysikmowtti inltheteart cae bewsedonponent, with or wit hout
carriers, is surrounded by a carrier, whi-eh is thus in association with
it. Simlarly, cachets and | ozengés are included. Tablets, powders,

capsul es pills, cachets, and | oZ h@)’é‘@aﬁa\‘lt'ﬁél ¢RMPOSHIARS i d forms suitabl e
for oral 5 adm ni stration. For preparing suppositories, a |ow maltlng wax,

such as t. tLy.acid | rides or cocoa,butter., is fir

el ted a‘ﬁ@”‘%xt R 5BeRble Bidrvishiise iniEBY. P ebrPoriREOdRe b BRkeR as by

stirri ngadningsteRId fNtHROMRE eRemscd] ikisusreférabld®present the active ingredient as a
pharmaceutical formulation. Optionally the compounds of the invention can be
administered together with another therapeutic compound. This can optionally be in

20 the form of a pharmaceutical composition containing more than one compound.

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,

25 optionally, other therapeutic and/or prophylactic ingredients. The carrier(s) must be
“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
30 (including buccal and sub-lingual), vaginal or parenteral (including intramuscular, sub-
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

35 diluent, may thus be placed into the form of pharmaceutical compositions and unit



1o poured into convenient sized nolds; allowed to cool, and thereby to
solidify. Formulations suitable for vaginal adm nistration may be presented

as pessaries, tampons, creans, gels, pastes, foams or sprays gg cﬂgnaqng
addition to the active ingredient suc?acarrlers as are known in®t

be appropriate. 15 Liquid form preparations include solutions, suspensions,
and emul |ons r _exanp|.e ter or ter ropyl en lyc soI tion or
xanp! o, OpSPass KPS Aean e PRy P eptrBiTrs Sl P e AR ar Aed
sol uti Onéa%)é‘ulégu&oﬁh%@@%ﬁ% 'é%'s%'ﬂﬁlcms}/ggépe?ﬁ'idﬂs' @leé@nﬂ_ f@n&&%”@PHé&%les

accordin o the present invention may thus be fornulated for parenteral
admi ni st le&cﬂ mth(tbegaant@ alhjos oralasse, frothecfosmpif suppbsitories fecréctal or

t t [ f I
oro- 11 BamigfGeS e B e BF B e ranleto e er PaEs et Sneleig o
with ag §dge@kaﬁée§§y NS | Igeh Eﬁ@rmmeél édrﬁﬁéslﬁ@r)/s éﬁ&%nﬁ%afg‘érfﬁﬁnéﬁwereof
suspenS| ons, solutions, or enulsions in oil 25 aqueous véhi cl es, and

may cont may ¢@nn£|$etcenyeramﬂ| mss'adtermlrsmenﬂom@ prepelrsnthSwutg or avithoat

di sper si Al t ernat | act| dj ent i n

form oBbdRREd! orvie T RBLAGEPEpribRBIs BhiSubd Y3 3ee TBimP Sephe e | on
from sol ghi @uitabRr efféNEt ArhBUMOST thetdttife MYrbdibhe copifeiRira® With eeitdrided
pyrogen-free water, before use. 30 Aqueous solutions suitable for oral use

can be pdapndesags rangs be mgnplageddiermulationspaméainingntend(18) miligramsiphg

desi r ah. 2L bRRbdnch bRdAbfEoBkRa. L& B APARMRLCIOBN o fchey a8t are

di sper si agcortingly BeitibBIrepraddtestivRcuniy dosayefongt i n water wth viscous
material, such as natural or synthetic 20 230CT20 guns, resins,

met hyl ceI | ul ose, sodium carboxynet hyl cel lul ose, or other well known
suspendi ngeacg:enmeunds gbthenpsesariinsentigrotan be@dmlptse'péﬂ:dam anddesnadetyaforal

i ntended_tq be ofs) rted hor t before .u

br epar at PSR EHEH cAosHn Frde: il Re RByBHS B3fose Peied™h fhd Bfidhatine i ons,
suspensi fifpwingdceBYEFoaAS m%&ﬁﬂ?ﬂé@%@b' am%%mp‘&@@l éithérrh c@fﬂﬁb&h@@ft 0
the active conponent, colorants | avours, stabilizers, buffers, artificial

and nat thainventen eié shammagseitisaliy sccamipklrandraf,a eemnpbling of the inyentien. and
the |ike.

For preparing pharmaceutical compositions from the compounds of the present
invention, pharmaceutically acceptabie carriers can be either solid or liquid. Solid form
20 preparations include powders, tablets, pills, capsules, cachets, suppositories, and
dispersible granules. A solid carrier can be one or more substances which may also
act as diluents, flavouring agents, solubilizers, lubricants, suspending agents, binders,

preservatives, tablet disintegrating agents, or an encapsulating material.

25 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
capacity in suitable proportions and compacted in the shape and size desired.

30
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, tfragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and

35 the like. The term “preparation” is intended to include the formulation of the active



10 For topical admnistration to the epiderm s the conpounds according to
the invention my be fornmulated as ointnents, creans or lotions, or as a
transdermal patch. GO ntnents and creans nay, for exanple, be fzgigul at ed
Wi th an aqueous or oily base wth thelgaddition of suitable thi ﬁirr@ﬂa

and/or gelling agents. Lotions may be “formul ated with an aqueous or oily

base and will in general also contain one or nore 15 enul si f'%iv@'ﬂ agent s,
st abi | | sSHgPayedmath ancapsuiating ngienies as SEIRIRIPHEINGR FERSUISR; @hﬁwg
agents, R0 | t S Walpt | I C@hinh i ;
adni ni st?cg{\%o%&ﬁhbﬁ%%e%tﬁ wlﬁﬁéﬁﬁéﬁ’eﬁgﬁﬂ&@g%}qﬁyﬁ ﬁ%ﬁgécrt \?’\blec halag?ﬁs ™ a
f | avour essdmasatioruwithlil. Bimilenyoachetd awhiozenges arapetatsd Tablktpastwdidres
conprising the active ingredient in an inert hase h as | ati.n an

ol yoer i rEaRsUISHAIS CashEta BREIREENGRS TSR HASRES SOURPIES RYTeRle et

I ngr edi ' suitable liquid carrier. Solutions or suspensions are

appl i g%e‘%‘it?warg?ﬁ?/h% t he nasal cavity by conventional 25 neans, for exanple

with a dropper, pipette or spray. The formnul ati ons may be provided in

si ngl e oFonpidpatingesdppolitofiss, ehiew mieltity wasesuch a5 admijxtere of fafty peid e, this
may be achieved by the patient adm nistering an appropri.ate, predeterm ned
vol une @lyeaedes gr Gorem bytters issiish siddied and heaciyscompepaiiagispersed may be

achi eve r : : L LS. . 30

A i ot 1P SEREER R ey Ao TR ARAASRLIAR RIBU N Ben ™l of an
aer osod pdormealing tomvérienttizad mokdsycllibweditogoetiamdt thesehyr ovsalieifyi n a
pressurised pack with a suitable propellant such as a chl orofl uorocarbon
(CFC) for exanple dichlorodifluoromethane, trichlorofluoronethane, or

di chl or of etrpulations seitabledor ¥aginahagniniEPPon8Y dedreaenteskaspagsarsas t abl e

gas. The I C eni I i . f.

o ¢ ni e R BPGPRES bR B SRS By ] BhBien 4G e,

val ve. Anigesdiaht ¥etly chfieraatiare khogndditeanhs towe dsprppasicded in the form of
a dry powder, for 5 exanple a powder m x of the conpound in a suitable
powdefSbase such as | actose, starch,. starch derivatives such as

hydr oxy pkiop§d frermprepasatiensoiselugdacqieions yspSYiens, @ndecPiggns, Ganexameiat | v
the pom\?v%tecraorrr\}vg eryﬁn)rloglaylfer% Eﬂy%ogg&u{igng.nl%rrza%(%ﬂjlple, parenteral injection liquid

preparations can be formulated as solutions in aqueous polyethylene glycol solution.

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

25 aqueous vehicles, and may contain formulatory agents such as suspending, stabilising
and/or dispersing agents. Alternatively, the active ingredient may be in 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.

30 Aqueous solutions suitable for oral use can be prepared by dissolving the active
component in water and adding suitable colorants, flavours, stabilizing and thickening

agents, as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the finely

35 divided active component in water with viscous material, such as natural or synthetic



cavity. The powder conposition may be presented in unit dose formfor
exanple in capsules or cartridges of, e.qg., gelatin, or blister packs from
whi ch the powder nmay be 10 administered by neans of an inhaler. In

formul ati ons intended for adm nistrati to the respiratory trQCQ,UCT 2003

I ncluding intranasal formulations, t conmpound wi Il generally have a

smal | particle size for exanple of the order of 5 mcrons or less. Such a
par ti cl e99Mse refls, yretylcgliniasep godivam satbeaymeatiyicalbiese errather well krawpl e by
m cr oni zg@é&&diﬁ%gg HFsSi red, fornulations adapted to give sustained rel ease
of the actrve 1 ngr 8| ent may be enployed. The pharnmaceuti cal preparations
are preferably in unit dosage forns. In such form the preparation is

subdi vi dagsd imcRideti dred@%ie Foff Préparafione MM afe irfefiEd td bé%n@értéd!‘,esl'?d?ﬂ){]
active conmponent. The unit dosage form can be a packaged preparation, the

packagé bewieaisai teglianid feren prepaiations &y asal administaation, Sugichquid fgratkaged

tablets, . u - ' ' oul es. S0, _the unit dosage
for m can EARE sdftiof SusBRIEBNS, ald kiRt BB bRharliot givfeotiah. BE: he
appr opri atiditiod 't etie attivi¥oRipohBAS &oldranRaflaeed, Eeibiizets, Dafbml SrtfiEial and

capsules for oral admnistration and liquids for intravenous adm nistration

are pref BpiEdl SWRRIBBETS, Gispersanthothickeners, s@lyhiliziog apeats @nsbinedikeof t he
present invention are very useful in the treatnment of sickle cell anaem a,
brai n _gede f.ol.l owi.ng. i schaem a or, tunors, diarrhea, hypertensian .

Car ur 461 EBF Tanice) s RAREN 3o Db 68Ie i rmBp S aepdiins B B Bueatiome
gl aucomamaydyefdrlidtetrasPGih@REneh brsdrie of RABAS! oPhe GkirAls A Lp ch.These
properties make the 35 conpounds of this invention extremely useful in the
t r eat menOinimentsiand areamsanagiicaexampies beTenputated wittede rag ueolk @nioily base

I schaem a_.or., tunors, di arrhea, . ertension (diuretic), bone t abolic

di sor der y’t?'c}g%’éggft%?&gﬁa%ﬂ%@f%%ﬂ%%\'%%ﬁif% ggﬂ'(ﬁ'gg?%ﬁmﬁnfh?tf%flés W@Ir}rbeas ot her
di sor der forpRNstetiwith AR dgie ot lop bilg ®ash Amaakillh @&l A6s icvhtain @heldienore
conpounds of the present invention. The conpounds of this invention may
accor dﬁngnwl@gu@gjagﬂmtg slabijising agents, dispersing agents, suspending agents,

thickening agents, or colouring agents.

Formulations suitable for topical administration in the mouth include lozenges
comprising active agent in a flavoured base, usually sucrose and acacia or tragacanth;

20 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.

Solutions or suspensions are applied directly to the nasal cavity by conventional

25 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 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.

30
Administration to the respiratory tract may also be achieved by means of an aerosol

formulation in which the active ingredient is provided in a pressurised pack with a
suitable propellant such as a chlorofluorocarbon (CFC) for example

dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, carbon



5 to aliving animal body, including a human, in need of treatnent,
alleviation, or elimnation of an indication associated with or responsive
to chloride channel blocking activity. This includes espeC|aI \ ﬁtikle
cell anaem a, brain oedema foll ow ng §chaen1a or tunors, ﬁ#
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whi ch adm ni stere mnistration is
directed, the subject involved and the body wei ght of the subject 15

i nvol ved ,Alwmbﬁ\zmy trer adtive ipyrddierstacraybe prapideddndies @rnt 68a iy pbwten for
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known i SXRERIe @ ﬁqwdertmea@fr%ﬁtcompquﬁe i 3 spiste pawded base sushiarlAciosg. be

reduced n, the
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pr epar at |pra>lyw11yip1yrmsmidxnea(wn) Convehiently ¢ad pewtieof:ameﬂvhﬂ!fm & gehireihenasal
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t he t reatadennistéreddyemsahalbdbandniiienr ders or conditions. 30 the use as

above wherein the known conmpounds are bi sphophonates such as etidronate,

pam dronat e or cl odronate optionally conbined with calcium oestrogen-
recept or IRfATMRdatenfbieNAedipE Iﬁ‘dﬁﬁn'&@t'@@é‘éﬁh@ respirgéiyrteantoncluging intranasal

et hyl oest ?r‘l?r%lg{lons AL S %Wuﬁd v%m@%,n%#él?gﬂ Y yid Itn?]ﬁﬂ 8%%‘ a%ge 5 SRMBESS the

t her eof , uor yreo
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or cancer t her ?(Peut i C a%ent S. 230CT2({N
he art, for example by micronization. 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

20 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.

25
Tablets or capsules for oral administration and liquids for intravenous administration

are preferred compositions.

Methods of treating

30
The compounds of the present invention are very useful in the treatment of sickle cell

anaemia, brain oedema following ischaemia or tumors, diarrhea, hypertension
(diuretic), bone metabolic disorders, osteoclast associated disorders and glaucoma,
due to their potent chloride channel blocking activity. These properties make the

35 compounds of this invention extremely useful in the treatment of sickie cell anaemia,
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treatment of the diseases, the dosis regimen may be reduced.

The invention then comprises alone or in combination, the following:

20
the use of any of the compounds as mentioned above for the preparation of a

medicament for the freatment of sickle-cell anaemia, brain oedema following
ischaemia, or tumours, diarrhea, hypertension (diuretic), bone metabolism disorders,
glaucoma, allergic or inflammatory conditions or healing ulcers;

25
the use of any of the compounds as above combined with the use of other bone

metabolism controlling compounds for the treatment of bone metabolic disorders or

conditions.

30 the use as above wherein the known compounds are bisphophonates such as
etidronate, pamidronate, or clodronate optionally combined with calcium; oestrogen-
receptor active compounds such as oestrogen i.e. oestradiol and ethyloestradiol,
calcitonin, 1,25-dihydroxyvitamine D and metabolites thereof, fluoride, growth
hormone, parathyreoidea hormone, triiodo-thyrosine, protease inhibitors ie. collagen

35 degrading enzymes, or cancer therapeutic agents.



The follow ng exanples will illustrate the invention further, however, they
are not to be construed as limting. 5 Exanple |

N- 3- Tri f I uor onet hyl phenyl - N - 2- car boxyphenyl urea 3-Trifluoro %% enyl
I socyanate (1.87g, 10 nmol) and 2-am ngbenzoic acid (1.37g, rrg f%e
in toluene (50 mM-) was stirred until “he 2-am nobenzoic acid had been
consuned. The product was filtered off. Mp. 171-172 C. 10 The fol |l ow ng
conmpounds were prepared anal ogously: N-Phenyl-N -(2-carboxyphenyl) urea.
Mp. 168-d6®thod for theTredtment oﬁatd%gdrphenyﬁ)sease ppadisinigoxyiptat bpty wikchet hyl

3; g: M s%rf%r le%gi@%asﬁxggél&é el grr{gérrr]i a, I%ram oe)dema %howmg lsc%a(é%rtab 8>r<yphenyl )

N-(Trif 'tuﬁ{d?m}téi)él'%%n)ﬁ@e%nsﬁé’n CRLRAEY,- &ar@»h@fébwnewéardwse@iad&maw? 168C.
N-( Tri f I uor onet hyi pheny 2- car boxy-4-f1 uor ophenyl ) wurea.

N-( 3- B caimgnemnmﬂmrrqaomemmnwwm%y cymprisingHagin)stesing o mc'h amxumgc
N-(3-Trifl. t hyl 4

et hyl ATFELBORY. BoRETRg piharin sebRiinareds o hermpepigalseriRgive AmouNPlc

20 a compound as any above; _
N- ( 3- Bronmophenyl ) -N - (4" - (N,'N- di et hyl sul f anoyl ) - 2- (1- H-t et razol - 5-yl ) - 4- bi

phenyl) urea. M. 242 244 C. N-(3-Bronmophenyl)-N -(4"'-(N,
N- di net hy hethbdiiory ithe Zreaimeht afta dizsol‘dﬁquo)iseﬁaslei qfteelivihg anirnalabodewhE:hS 175

Er egl- CM)J gcli; T o %rre%%yedgheggrllg metaéo ICa ISO der cgmp#s{n%téda Zﬁ\llstang )(53 suc a
N-(3-Trif ldxﬁgéﬂfmél%dghwbamala Kdnah Sl thereof GlnerdduiRal effedivehenyl )

urea.

N-(3-Tri émounborba lcphyemd 3s ahy alove aptiamallyl in Zo(ribikaticrt with eithg-lyane 4- bi phen

| Trifl t hyl ph [)-N
4 ) u el\f“@%%%??@é?lﬁammooﬁ'ggi Ir—ll-te'ltJ?;ggF 5ny0) ezy %)I phenyl ) urea.
M) 263 263 C.

;\F l(J felé | 1{0Ltﬂef<§§§%ﬁ3éfﬁhr%ﬁ}ﬁbéﬁtl}£n-é Bons HdakBNCaicdrddr i diskle &sudrd aftybi phenyl
deviation in the bone formation and/or bone resorption as ie. osteoclast associated
diseases or disorders, age related decrease in bone mass, osteoporosis, osteopeni,
osteogenesis imperfecta, ostebpetrosis, osteosklerosis, Paget's disease of bone, bone
metastasizing cancers, osteomyelitis, osteonekrosis, fluorosis, bone malignancies etc.

20 and covers in general all clinical types of the mentioned diseases;

In the context of this invention the compounds known for treatment for bone metabolic
disorders includes bisphophonates such as etidronate, pamidronate, oestrogen-
receptor binding compounds such as oestrogen i.e. oestradiol and ethyloestradiol;

25 calcitonin, 1,25-dihydroxyvitamine D and metabolites thereof, fluoride, growth
hormone, parathyroid hormone, trilodo-thyrosine, cancer therapeutic agents and

inhibitors of collagen degrading enzymes such as protease inhibitors.

In the context of this invention the method of treatment of a disorder or disease of a
30 living animal body including a human comprising administering a compound of the
invention optionally together with a known compound and optionally administerering

the compound(s) in a reduced dosis;

The treatment of the diseases and disorder can be in chronical or a long term

35 treatment as well as a treatment of sudden crisis in the disease and disorder.



25 230CT2003 N-(3-Trifluoronet hyl phenyl)-N -(4'-(N phenyl carbanoyl )-2-(1
Htetrazol -5-yl)-4- biphenyl) urea. M. >300 C.

N-(2-Indan)-N -(2-(1-Htetrazol -5-yl)phenyl) urea. M. 154-157 C.

N- (4- Bi phenyl )-N -(2-(1-Htetrazol - 5- ﬁ%phenyl) urea. Mp. 224-228 QT 283
N (3-Bi phenyl )-N -(2-(1-Htetrazol - phenyl) urea. M. 189-191 C

N- ( 3- Acetyl phenyl )-N -(2-(1- H-tetrazol 5-yl)phenyl) urea. M. 115-120C

N-(3-Trifluoronethyl phenyl) -N-(2-(1-methyltetrazol-5-yl)-4-biphenyl
urea. MpTheTolowing@xamples will illustrate the invention further, however, they are notto

N- ( 3- Bi phen brono-2-(1-Htetrazol -5-yl)phenyl) urea. M. 232- 234
C. 1o N—‘(’%‘n tﬁ@??gwt%’henyl) N -(4-bronp-2-(1-Htetrazol -5-yl)phenyl) urea

hydrochl ori de. M. 211-213 C

N- ( 3- Bronophenyl ) - N - (4- br omp- 2- ( 1- Hgt I-E‘ of -5-yl)phenyl) urea. M. >275
C. N {(3-Bromophenyl)-N-[3" -nitro-2- (Fa tetrazol - 5-yl) bi phenyl ] urea. M.

chlor i de) - z:i(f’@%ffﬁﬂ Vo&gh‘wbrfnﬁﬁi%‘%?%’" SRy sBa 76 1 7c
N-(3-B -N -[4'- - N-

r agl ne; Og-o (rﬁm@%et%erw?gopggga@ (ﬂr@%ﬂ]% rnrrisé) angh 2-ammobsgeoic acid (1.37g,
N-( 3, 5- D} Ghl 0L 8R0SV olenk 158 I Pwas Shirrbt LRI #%%2-armiMbhBREHY deid hEdbedR-

246- 255C.

N- (4- Trlééwrﬁa@thuépk&mdm}\ésﬁlféréawwp(iﬂﬂwt@zol 5-yl)phenyl ] urea.
Mp. 263- 20 264

N-(4- B@om)phenyl) N -[4-bronp-2-(1-Htetrazol -5-yl)phenyl] urea. M.

242- 243CTheP£bl(c3mNgtdwxgqnhrdsw¢rel\brep4r¢ﬂ analogoqdlyH-t et razol - 5-yl ) phenyl ]
180-

KIr (eg ChNFUr%Bﬁ@HsN )‘WQFP@XWWJ)ZW@P MR- d882R3°G5- y1 ) phenyl | urea. Mp.

254-256Cy Nl e AREN NP ol b Bhehyh N il el s Y D, v ea

Mp. 258

N (3, 4- Q\ICNrﬁFu@Pé“rﬂ@tHy)pH}ény[)ANb(@ﬁfbrﬁo(ﬂcé‘ﬂ'bbﬁi PRy dredl. Mherwt-h7erea. M.
228-231C. " N-(2- Napht'hyl) [ 4-bromp- 2 tetrazol 5-yl ) phenyl ] urea.
Mp. 236CN- ((Tdém@ncpmﬁthylphenyl) -N’-(2-carboxy-4- chlorophenyl) urea. Mp. 167-168°C.

wp( &t N rrduoromay e N 2 e By addronhenyl) Srea. MpY 17BBENY! ] urea.

N (2: O R bbb MR BRI g 45 RSRPakel Wh ck34g ob: 5-v1) pheny
N-(3-Trifluoromethylphenyl)-N"-(4’-(N,N-dimethylsulfamoyl)-2-(1-H-tetrazol-5-yl)-4-
biphenyl) urea. Mp. 258-260 °C.

20 N—(3-Bromophenyl)—N'-(4’-(N,N-dimethylsulfamoyl)—Z-(1-H-tetrazol-5—yl)-4-biphenyl)
urea. Mp. 242-244 °C.
N-(3-Bromophenyl)-N’-(4’-(N,N-dimethylcarbamoyl)-2-(1-H—tetrazol-5-yl)-4—biphenyl)
urea. Mp. 173-175 °C. v
N-(3-Trifluoromethylphenyl)-N’-(4-amino-2-(1-H-tetrazol-5-yl)phenyl) urea. Mp. 175-

25 180 °C.

N-(3-Trifluoromethylphenyl)-N’-(4-acetylamino-2-(1-H-tetrazol-5-yl)phenyl) urea. Mp.
280-282 °C. |

N-(3-Trifluoromethylphenyl)-N"~(4 -carbamoyl-2-(1-H-tetrazol-5-yl)-4-biphenyl) urea.
Mp. 252-253 °C.

30 N-(3-Trifluoromethylphenyl)-N"-(4"-(N,N-dimethylcarbamoyl)-2-(1-H-tetrazol-5-yl)-4-
biphenyl) urea. Mp.263-263 °C. |
N-(3-Trifluoromethyiphenyl)-N" (4 -carboxy-2-(1-H-tetrazol-5-yl)-4-biphenyl) urea. Mp.
>300 °C.



30 Mp: 269-271 C
N-(3,5-Di(trifluoronethyl)phenyl)-N"'-[4-brono-2-(1-Htetrazol-5-yl)phenyl]
urea. Mp. 268-271C. 26 230CT2003 :

" N- (3, 5-Di net hyl phenyl )-N -[ 4- brom) 2 -Htetrazol -5-yl ) phenyl ]2 %no&lz%
258-268C. N-(4- Et hoxyophenyl)-N - ono-2-(1-Htetrazol -5-yl) phenyl ]

H ot r adbiCe AR MERae i b5 i sl s

N-(2-Trigdibs [ 4- bronp-2- (1-Htetrazol -5-yl ) phenyl] urea:
Mp. 268 t;SI!)2@’8@%’}\9{9/%ﬁ)‘klgirormphenyl) N -[ 4-brono-2-(1-Htetrazol -5-yl)phenyl ]

urea Mp.NKZAndz9N" (2 (1 H-tetrazol-5- yl)fhenyl) urea. Mp 154-157 °C.
N- (2- Chl or ophenyl ) - 4- br ono- 2 H tetrazol - 5-yl ) phenyl] urea.. M.

270- 273\~ (4@|pnerml):blr16 & etragol-Dayliphemyl) aurea- MptéQAe&Zﬁ °G- yl ) phenyl |

o5 At A s e (e

N-(3-B f

N (2 verny PPyt R g LG et Al OME R G o .

261- 264MN-(3NFrifRokrhgthylpryly) Mr-ez[-m»bfemptezre(zbi-&w)wmgmnﬁ) Nﬂe)aDWWWb-UV ea.
M. 272- 273C N- (4- Met hyl phenyl )-N -[4-brono-2-(1-Htetrazol -5-yl ) phenyl ]
urea. Ml7V83-254C 15

270 272 SRR BN R R G- it R reri el 28Rt ur ea.
Mp. 2¢9- @-(@-Pyrldylrzphenw 54 -bromo-2-(1-H-tetrazol- 5—yl?phenyl) urea r]ydrochlorldelv|O

N- (4-[ 2- Propyl ]'phé brono-2-(1-Htetrazol-5yl) urea .
233- 2370p. 2\1-16213\|F€rophenyl) N - [4 br ono- 2- (5-tetrazol - 5 yI)phenyI] ur ea.

II\J/P éa_zzﬁﬁﬁg%g@%p%ﬁ?‘?ﬁ y4pt?r%rr]r¥o-£ (1 H[tetrazol 5-yl)phény|?)_ Ltjreetar ?\lllng) I>2 gl C)’phenyl ]

b By DO 63 e M A o,

5- Ami no- PQ—(3¥Bronmp>®en9I)£N ‘-Gl dahiddN-metBypiparakiniwa chivridegadedHifetrdizbMt ed

U P15 B e e TR0 0 10,5 € on an Lce bath. Sodum

keepi ng NQ?-Bromophenyl) N’-[4"-carbamoyl-N-methylpiperazine)-2-(1-H-tetrazol-5-yl)-4-
biphenyl] urea. Mp. 155-158°C. .
N-(3,5-Dichlorophenyl)-N"-[4-bromo-2-(1H-tetrazol-5-yl)phenyl] urea. Mp. 246-255°C.
N-(4-Trifluoromethylphenyl-N’-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea. Mp. 263-

20 264°C.

N-(4-Bromophenyl)-N’-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea. Mp. 242-243°C.
N-(3-Methoxyphenyl)-N"-[4-bromo-2-(1-H-tetrazol-5-yl)phenyi] urea. Mp. 180-200°C.
N-(3-Chiorophenyl)-N’-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea. Mp. 254-256°C.
N-(3-Methylphenyl)-N’-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl urea. Mp. 258-263°C.

25 N-(3,4-Dichlorophenyl)-N"-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea. Mp. 228-231°C.
N-(2-Naphthyl)-N’-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea. Mp. 230°C. (decomp.)
N-(4-Methyl-3-nitrophenyl)- N -[4-bromo-2- (1 H-tetrazol-5-yl)phenyl] urea. Mp. 231-
234°C. _
N-(2-Chloro-4-trifluoromethylphenyl)-N"-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea.

30 Mp. 269-271°C.
N-(3,5-Di(trifluoromethyl)phenyl)-N"-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea. Mp.
268-271°C.



30 tenperature of the reaction below 5 C. After addition of the sodium
nitrite the reaction was stirred for another 45 mn at 5-10 C until a

cl ear solution was obtained. The reaction m xture was poured into hot
(70-85 C) water (1.5 L), charcoal added. and the reaction m xtur23HBGX eghgat
reflux for 25 min. Filtration and extréaction with ethyl acetate afforded
6. 79 of the desired product as |light brown crystals 35 27 Exanple 3

(i nt er mebirG ePimethniohenyd)-Ny-dt-dxome-2ri(1-Hotatieaob by abieayh upsdiR 0238-268%C.

acid (1o Eb AR RRRRES Rt sdfendly TR M. ARy 0GR 1 o

addi ti onNL(hueMet @RYIANCLMLISronaG-25tH-1e8@zbP5-yBBhahyi] afed. OMEN 2 FHIREST Ur e
t hen heated at 35 for 20 mn. The reaction mxture was poured into ice
and t he blr@dliaﬂuqrpmeéméah@w!)% -4+ Rrempp2- 11ﬁ-@etbﬁzdﬁeylmnwgdﬂ@@nfpﬂ@ua%-as

yel | oV c% Iqa Exanple 4 (internmediate) 15
4- Am no- h oro 3- hydr oxybenzoi ¢ acid 2-Chl or o- 3- hydroxy-4-nitro-benzoic

aci d (2. Ry2-BRmophenyd)- NsmAb@dmoanQﬂmatmﬂazbﬂzq/ E)Eih)an?/b]\@ﬁeé RIp QT -DMEC.

Raney- Ni to ive 1.7 of black crystals. . (i'nternediate)

5 (2- Am N éh@mbem%—utﬁm@moem “thttiazibBamoDRTYd bres. 0dp427 & 278 ol )
di d

ai et 1 Rofeamefr O Rt 2 P ale ey VPRV B My 3R e

sol vent Ne@- eh@p@&trﬂdoﬁﬂﬁeﬂ%ﬁefwl)dlue[4—Bﬂ6hﬁb-QP(1ll-ﬂtéM§z©l- -yiphiengl] uesa

pr oduct was |sol ated by filtration and re-crystallised fromwater. A yield

of 8. 40 gMpe#5$dPd Groduct was obt ai ned 30

N-(3-Bromophenyl)-N’-(2,3-difluorophenyl) urea. Mp. 210-220°C
N-(2-Methylphenyl)—N’-[4-bromo-2-(1-H-tetrazol-.S-y!)phenyl] urea. Mp. 261-264°C.
N-(2-Ethyiphenyl)-N"-[4-bromo-2-(1-H-tetrazol-5-yl)pheny!] urea. Mp. 272-273°C.
N-(4-Methylphenyl)-N’-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea. Mp. 253-254°C.

15 N-(2-Nitrophenyl)-N"-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea. Mp. 270-272°C.
N-(3-Fiuorophenyl)-N ’—[4—brorﬁo-2—(1 -H-tetrazol-yl)phenyl] urea. Mp. 269-271°C.
N-(4-[2-Propyllphenyl)-N"-[4-bromo-2-(1-H-tetrazol-5yl)phenyl] urea. Mp. 233-237°C.
N-(3-Nitrophenyl)-N"-[4-bromo-2-(5-tetrazol-5-yl)phenyl] urea. Mp. 225-230°C.
N-(3-Acetylphenyl)-N"-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea. Mp. >300°C.

20 N-(4-Nitrophenyl)-N '-[4-bromo-2—(ﬁ-H-tetrazol—S—y])phenyl] urea. Mp. 230-235°C.

Example 2

(intermediate)
25 2-Chloro-5-hydroxybenzoic acid

5-Amino-2-chlorobenzoic acid (85%, 10g, 49.7 mmol)'was suspended in diluted
sulphuric acid (1.25%, 800 mL) and cooled to 5 °C on an ice bath. Sodium nitrite (5g,
72 mmol) dissolved in water (150 mL) was added slowly while keeping the

30 temperature of the reaction below 5 °C. After addition of the sodium nitrite the reaction
was stirred for another 45 min at 5-10 °C. until a clear solution was obtained. The
reaction mixture was poured into hot (70-85 °C) water (1.5 L), charcoal added and the
reaction mixture heated at reflux for 25 min. Filtration and extraction with ethyl acetate

afforded 6.7g of the desired product as light brown crystals
35



Anal ogously were nmade: 5-(2-Am no-5-bronophenyl)-1-Htetrazole

5- (4- Am no- 3- bi phenyl )-1-H tetrazole 35 5-(2- Am no-5-nitrophenyl)-1
-Htetrazole 5-(2-Am no-5-(2-naphthyl)phenyl)- 1 -Htetrazole

'5-(2- Ami no-5- (3-pyridyl ) phenyl )-1 - Hteirazol e 23 0CT 2003
5-(2- Am no- 5- (1- napht hyl ) phenyl )-1- Ht®trazol e 230CT2003 28

5-(2-Am no-5-(4-trifluoronethyl phenyl)phenyl)-1-Htetrazole

5- (2- Ami no-5- (3-furyl)phenyl)-1 I—I—teﬁxamﬁl%3 :

5- (2- Ami no- 5- (3-t hi enyl ) phenyl ) - 1-
5-(2- Ami no-5-(4-trifluoronethyl phen h%,r éj%%)l Htetrazole 5

5-(2- Am no- 5- ( 3- nltrophe%_g)r‘_ﬁhenél) -Htetrazaol e

5- ( 2- Ami no- 5- (4- et hoxycar Yoroyndnyira-henzeis asid e

5-(2- A no-5-(4-d iethyl am nocar bonyl p henyl ) phenyl)-1-Htetrazol e

5- ( 2- Ai ho-e6s@iytiamriof ﬁerd}ioltmeﬁyiyﬂrmtw)lembmrgdxc) (eLogt 3@ tmaahlirecold acetic acid
5-[2- Am

pi per azi %ﬁg 49;%%%%(%;?“ focht{%?a] é&tgpéac%(Z 7 mL, 38 mmol). After addition the
o [ 2- ATl parchiohdnbEERRE0 i bt Zaf}g@ﬁk RipF6GHH HaPLBRAD A A iba bt s Lot fopzol @

Exampl e 6 (|nterrrE|ate) ona ocar Phe Crt i dm
met hanesBI(D i'mna"n'rhdaEact(dn mlguréWamnﬁL)reandouwand theapiodisct ﬁmer(eﬂ.cﬁﬁtogglvéo

rrm)l) me sul xi de re heated at 80 C for 30 mn. The
reactl $a% Ifg%:'o‘lj RHWSEPG&%X%W&’XF ® and acidified with hydrogen
chlori de in diethyl ether. 20 The ether was evaporated and water added. The
precipitated oil was purified by col p_'\r mat ogr aphy on silica gel
eluting with ethyl acetate/nethanol (Eé{??g§ he desired material was
obtained in a yield of 0.52 g. Anal gggerphadisteye nmade; 25

2- phenyi sul f onam docar bonyl ani | i ne

15 v 4-Amino-6-chloro-3-hydroxybenzoic acid
2—Chloro-3-hydroxy-4-nitro-benzoic acid (2.2g, 10 mmol) dissolved in ethanol (120 mL)
was reduced over Raney-Ni to give 1.7 g of black crystals.

20 - Example 5

(intermediate)
5-(2-Aminophenyl}-1-H-tetrazole

25 2-Aminobenzonitrile (9.44 g, 80 mmol), sodium azide, (6.24 g, 0.1 mol), ammonium
chloride (5.12 g, 0.1 mol) and dimethyiformamide (50 mL) were mixed and heated at
120 °C overnight. The solvent was evaporated and the residue taken up in water. The
crude product was isolated by filtration and re-crystallised from water. A yield of 8.4 g
of pure product was obtained |

30
Analogously were made:
5-(2-Amino-5-bromophenyl)-1-H-tetrazole
5-(4-Amino-3-biphenyl)-1-H-tetrazole

35 5-(2-Amino-5-nitrophenyl)-1-H-tetrazole
5-(2-Amino-5-(2-naphthyl)phenyl)-1-H-tetrazole
5-(2-Amino-5-(3-pyridyl)phenyl)-1-H-tetrazole
5-(2-Amino-5-(1-naphthyl)phenyl)-1-H-tetrazole



Exanple 7 (intermediate) 30 Ethyl N-{(2-bronoethyl)am nobenzoate

Di br ononet hane (21.5 nlL, 0.25 nol), ethyl-2-am nobenzoate (3.7 nL, 0.25
mmol) and triethylamne (4.2 nL, 30 mmol) were mxed in di metlgy‘jb %dyde
(50 nm.) and 35 heated at 110C for five_ hours. After cooling to room
tenperature the reaction was poured o ice and extracted wi th diethyl
ether. The organic solution was washed with water, dried over nmagnesi um

sul phate%%Awa@@r(dr@ﬂu@mmtwwnyfml@emé)s1dméetmlaswzoos 29 purified

g?/vgogug%g&;%%nﬁé_%a@g@?ﬂpq&é@g_ -Eﬁ*&%%g s: 298d| ghl oromet hane as eluent to

1- (3- Tri f9-opaiiwsBy 3pﬂh@n,$;| hen{l¥-1cattbA¥fiBenyl ) - 2-1 m dazol i done To a
sol ution o%ZON- 3-trifl uoro)}r)et h‘,% hen 2- et hyl oxycar bonyl phenyl ) -1, 2-

di ani noetﬁ‘nﬁ-’n@"("lo'ﬁ @trlﬁumrqmﬁhylp@@@ygpi)ﬁ@w{»ﬁéﬂntﬁéame1 nL, 7.5 mml) in
I 4 m, 3.5 I Af
ts'?i lrJ(raln %ﬁ‘éﬁ?ge@pﬁpgﬁﬁggﬁ dHﬂénS@OPﬁ' /e\%g er and di eml )et hef‘ e\r/ver e’

added. T@(mAgmﬁmxs [@hatbexyesrbanylpHenyijpheryipbiitetdizble dryness. The
resulting residue was purified by colum chromatogfla phy on silica gel

usi ng di %Am@@ﬁaﬁed'QHW@VHEWPWW'FP@WQPB@%’H tehangeg) was

yela 18 B Rgiee S e B R A e 08 Tt ) 0

2- Ar5n no- 45=ph.enymcbﬁ(z@{rsutfoamodmmmémmxpﬁraﬁne}phmry!‘:)pbenyr@belﬂ:teﬁazdslel e (1.0
g, mo en oroni c acl
t et rakios(o)rﬂizrgméyr 3reeyN - mtmglpsmm}paﬁagﬂmww -telfzeiate (3.5

g, 25 mmol) in dinet hoxyet hane/water 2:1 (60 nL) was heated at reflux for 4
25 hours. After cooling to roomterrpeé)géer?e &he reaction was diluted with
wat er and

(intermediate)
15 2-Methylsulfonamidocarbonylaniline

Lithium methanesulfonamidate (1.0 g, 10 mmol) and isatoic anhydride (1.63 g, 10
mmol} in dimethy! sulfoxide (5 mL) were heated at 80 °C for 30 min. The reaction was
cooled down to room temperature and acidified with hydrogen chloride in diethyl ether.
20 The ether was evaporated and water added. The precipitated oil was purified by
column chromatography on silica gel eluting with ethyl acetate/methanol (95:5). The

desired material was obtained in a yield of 0.52 g.

Analogously were made;

25
2-phenylsulfonamidocarbonyianiline

Example 7

(intermediate)

30
Ethyl N-(2-bromoethyl)aminobenzoate

Dibromomethane (21.5 mL, 0.25 mol), ethyl-2-aminobenzoate (3.7 mL, 0.25 mmol)
and triethylamine (4.2 mL, 30 mmol) were mixed in dimethylformamide (50 mL) and

35 heated at 110°C for five hours. After cooling to room temperature the reaction was
poured onto ice and extracted with diethyl ether. The organic solution was washed with

water, dried over magnesium sulphate and evaporated to dryness. The residue was



extracted with ethyl acetate. The organic phase was dried and sol vent
evaporated. Trituation with petrol eumether gave 0.89 g of the desired
conpound. Simlarly was made; 2- Ami no-5-(2-naphthyl)benzonitri I %%T 2003
~ 2- Ami no-5- (3-pyridyl)benzonitrile 2- ggﬂo 5- (1- napht hyl ) benzoni tl‘l?

2- Ami no-5-(4-trifl uoronethyl phenyl)bénzonitrile :
2- Am no-5-(3-fury enzonitrile Am no-5-(3-thig %')ben onitrile 35

2- Ani no- @Jrcf@chw pefmwm%ﬁ?emfw prysilisa g H%insdc ﬁéaﬁﬁéﬁvﬁwetﬁyn

benz_onl t %?I; §% @rtﬁgl lr@d(rﬁ%@'rﬁf hyl am nocar bonyl phenyl ) benzonitril e

2- Am no- noca nyI phenyl) benzonitrile

1- (3-nitro-4-biphenylyl)-1,2-dihydro-1, 2,4-triazol - 3-one
2-Anino-5-(4-[su|fanido-Ni-nethyIpipeh@uﬁpmﬂaﬂmnwd)benzonitriIe 5
2-Ani%g 5- (4-[carbanoyl - N -net hyl pi pe razi ne] phenyl) benzonitrile Exanple
10 4- Met

(350, 160’5 ot M eRfH Ay e tar O faRthil) P nidazbiy .“?L."L:f?g y
15 i He asen A Ml elupEm e Rsend Aty asBPalon R A, “220. 7
mol ) w@&gﬁﬂﬁséimaﬁae(wp 'BﬁqnhﬁﬂiFaN@ﬁiétﬁ Mk ene nhihey, seﬁﬁﬁl)qﬁ taliePusfhd O

heat u to roomte rature he sou ion was acidified
hydr o¢ch| added abpsgéne M) t@mmm and 3. ﬁenmpbahﬁer ﬁhaeg asemnateembeoamre fore

aqueous ase s extra th diet L [ rrbl ned
organi ¢ g@&'gs FEaQQt‘ﬁeaiBY‘e‘%%W Wﬁf%aa%% ﬁﬁ%a%ﬁ'%@h?ﬁe WaLBd . The
CO{Tb' nef’e@%&tﬁﬁt&j RXERARLS. TR Resiir fdstilid Wadbufied By @aNfhin fc'ﬂ?orﬁﬁﬁidr@&)y
materi a
on silica gel using dichloromethane as eluent. The isolated ester (0.96 g) was
hydrolysed in 4N aqueous sodium hydroxide to give the desired compound in a yield

15 of 0.6 g. M.p. 197-198 °C.

Example 9

(intermediate)
20 : 2-Amino-4-phenylbenzonitrile

A mixture of 2-amino-5-bromobenzonitrile (1.0 g, 5 mmol), phenylboronic acid (0.92 g,
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
25 hours. After cooling to room temperature the reaction was diluted with water and
extracted with ethyl acetate. The organic phase was dried and solvent evaporated.
Trituation with petroleum ether gave 0.89 g of the desired compound.
Similarly was made;
2-Amino-5-(2- naphthyl)benzomtrlle
30 2-Amino-5-(3-pyridyl)benzonitrile
2-Amino-5-(1-naphthyl)benzonitrile
2-Amino-5-(4-trifluoromethylphenyl)benzonitrile
2-Amino-5-(3-furyl)benzonitrile
2-Amino-5-(3-thienyl)benzonitrile
35 2-Amino-5-(3-nitrophenyl)benzonitrile
2-Amino-5-(4-ethoxycarbonylphenyl)benzonitrile



Exanpl e 11 4- Car boxyphenyl boronic acid 25 To a sol uti on of

4- met hyl phenyl boronic acid (34g, 0.25 nol) in aqueous sodium hydroxide
(0.5 N, 1000 nL) was added potassi um pernanganate (83g, 0.53 nol) while
keeping the tenperature at 35-40 C. After the addition the rea@3 §CTvgg
filtered and the filtrate acidified #th concentrated hydrochl oric acid
(65 nm.). The product was filtered off. Avyield of 29.6 g was obt ai ned.

M p. 22&-Amiso-Se}atipthyldarbindcattmyammtybibghpdritriiébor oni ¢ acid 35 A sol ution
of 4-carbgxyphenyl boroni ¢ aci nmol ), 99% et hanol (150 m-) and
concent égﬂﬁﬁg'f?r‘éh%?f’to égt? &%yﬁ)%efzﬂﬂgmﬁeat ed to reflux for two days.

The vol yies.p fbﬂﬂié?%rl 9, 28Ry Qre- q@t’@lt,yazz{p.;;n@neThe residue was triturated
W th pet?gjleum et her )Lgl ve g of the desired material. 230CT2003 31

Exarrplb e Zkarr:nnmc:ﬁ-qde[@aﬁbqup phén@mivmmraalr@&nrwrwi)hes\aomrnl@n of
4- 10 h hl ori de 875 nL
s e BB oA RS KN SR A B BB A HNE v apor at eq of .

Hal f of the residue was added to concentrated ammonia (30 nL). The
reaction was heated to reflux. Hot gidhhatigon and subsequent acidification
of the filtrate yielded the crude 1o material. The crude material was

purified by suspending it in od| dr ocgaencar bonate to give 1.09
of the desired material. Si m?&ﬁj{b ﬁgmﬁ% acid

4- Di & hyl ani nocar bonyi phenyl bor oni ¢ aC| d 15
4- Bi phenh@ gisojution ¢f4- !ﬂdr%&?'ﬁﬁﬂgi ngﬁ%?ImmPQd” 2’6?"*1*&5' %h%ﬁﬂq BH-) yyas added

N, N-car bopyl dishiThIeZft if Jt268: 883 InfPHe. 6 Hhol) Bt e8! ArtéPLsfifihy 2D °C for
another 15 min the solution was cooled to -60 °C and tributylbofate (60.6 mL, 224.7
mmol) was added. The cooling bath was removed and the reaction allowed to heat up

15 to room temperature. The solution was acidified with hydrochloric acid (2 N, 280 mL)
and the organic phase separated off. Thé aqueous phase was extracted with diethyl
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.

20
Example 11

4-Carboxyphenylboronic acid

25 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 and
the filtrate acidified with concentrated hydrochloric acid (65 mL). The product was
filtered off. A yield of 29.6 g was obtained. M.p. 228 °C.

30

Example 12
4-Ethoxycarbonylphenylboronic acid

35 A solution of 4-carboxyphenylboronic acid (15g, 0.09 mol), 99% ethanol (150 mL) and
concentrated sulphuric acid (0.5 mL) was heated to reflux for two days. The volume
was reduced to approximately 20 mL. The residue was triturated with petroleum ether

to give 13.4 g of the desired material.



mmol) in tetrahydrofuran (10 m-) at 0 C was added 4-am nobi phenyl (1.0g,
5.9 mol) in tetrahydrofuran (10 nL). After stirring at 0 C for 10 mn
5-(2-a m nophenyl)tetrazole (1.14g, 7.1 mml) was added. Thevia clJ on was
stirred for another 4 hours and filtered. The filtrate was e g Lt to
dryness and the crude product purifiedby 25 col um chronatography. A yield
of 0.28g was obtained. Mp. 224-226 C. Simlarly was nade;

3- bi phenylyl -2-(1-Htetrazol -5-yl)phenyl urea. Mp. 189-191 C 30
5-indanyl -2-(1-Htetrazol - 5-yl) phenyExafpde 181 p. 154-157 C. 2 3 O CT 2003
32 THE CLAI M5 DEFI NI NG THE | NVENTI O\I ARE AS FOLLOAS: 1. A comnpound havi ng
the formula R13 or a phar ngzc{_gﬁﬁ (?Y)@ﬁﬁ&tlﬂblo ofif dcighereof wherein R

represents tetrazolyl; 10 R are ‘eac |ndependently sel ected

o o koﬁét%%édé 36 (Rechth 5il) ang Bigishorgerkhs)

| Kb 15
%e?re?/n %Siepregg%tzggta{/g?%ggﬂ“ tt lTh cy% %IOE i cchai% Eyi ifiy&ﬁal%ﬁhe
al I:Tgnyl dr@ndwyﬂas aadcidldl to mmleh;rbtemetgmaﬂaa yB80 nuir) H?agaea?mchrwﬁsméia{éd :o
menber e a ai ni ng do S opti cont ai ni n
one or tvﬁ)ﬂ"fﬁ‘gfgﬁﬁhf% g%ﬁ?@?ﬁ géCEﬁﬁ@?P Qg'ae g{}raécp &Wg%él l'é%?'i udegy (R9)g

t oget her mitbHalt MRetph@s paltetwadBLAfed bY 's%gﬁ@ﬁ&ﬁgtxﬁﬂ d.ra@é@éﬁ%?n a 5>-8 20

menbered ring optionally containihg doub onds and optiona cont ai ni ng
anot her hydrogescedionatevn givechio oé thridssiredimadetisl. al kyl or acyl; R3
represents hal ogen or aryl wherein the aryl nay be substituted one or nore
times wth, substituents selected from al kyl, hydroxy, al koxy, hal ogen,
trifluor &’f@t‘?ﬁl{x WagyBae: 25 nitro, ami no, NHCOR9, CO2R9, - CON(R) 2i

- NHS02- R.DinfAANeRM ScaBshfibReRAbbrohi@aciqdef i ned above;

15

 Example 14
4-Biphenylyl-2-(1-H-tetrazol-5-yl)phenyl urea

20 To a solution of N,N-carbonyldiimidazole (0.96g, 5.0 mmol) 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-aminophenyl)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

25 column chromatography. A yield of 0.28g was obtained. M.p. 224-226 °C.
Similarly was made;

3-biphenylyl-2-(1-H-tetrazol-5-yl)phenyl urea. M.p. 189-191 °C.
30 5-indanyl-2-(1-H-tetrazol-5-yl)phenyl urea. M.p. 154-157 °C.



Y represents -NHCONH-; R11l, R12, R13, R o and R15 are each independently
sel ected from hydrogen; al kyl; al koxy; hydroxy; halogen; trifl uoronethyl;
cyano; nitro; amno; al kylam no; -COOR7; 2 3 O CT 2009 33 -NHS02-al kyl ;
-502N(R7) 2; -S020R7: -CO-R7 ; aryl, phenylanino, phenoxy or het2} 85Ty2003
wherein the phenyl, aryl or het eroaryl gqroup may be substituted one or nore
times with substituents selected fromal4kyl, hydroxy, al koxy, hal ogen,
trifluoronmethyl, cyano, nitro, amno and al kyl am no, -COOR7; CON(R7) 2.
-NHS02- R7; -S02N(R7)2; -S020R7; -CO-R7, 5 or one of R' and R12, Rte and
R13, R13 and R14 and R14 and R15 together forma 4-8 nenbered saturated or

unsaturated rithg cANMS DEFIRINGTHISRMRERTIONSMESASFOLLBWS: B13, R' and R15 is as
defi ned above and wherein R represents hydr ogen, al kyl, cycl oal kyl,

cycl oal kyl al kyl, al kenyl aral kyl, heteroaryl or B7
conprises a 5-& medb h"‘ﬂ" ‘é‘%{iﬂ ergf"l y contai ni ng doubl e bonds and
optionally containing one or two i o heteroatons which can be substituted by
al kyl or acyl; or (R7)2 together wth thq eteroatomto which it is
connected represents a 5-8 nenbere Rfy cont ai ni ng doubl e
bonds and optionally containing ano
substituted by al kyl or acyl; wRH"
N- 3=Tri f | uor onet hyl phenyl - N -[ 4- br om
N 3- Bronophenyl - N - [ 4- br ono- 2- (t et L&
N-3-Tri fl uor oiret hyl phenyl - N -[ 4- phenyl RZ (tet razol - 5- yl )phenyl ] ureas;
N-3-Trifl uoronethyl phenyl -N -[4-(4-trifluoronethyl phenyl)-2-(tetrazol-5-yl)
phenyl ] urea;

N-3-Tri f1 uor omst ﬁ)‘/’ HERy “CRFV T:ﬁectt%)‘ “é?(‘%/r%ce’afr bonyl phenyl )-2-(tetrazol -5-yl)p
henyl] 20 urea; N-3 Tr| fl1 uoronet hyl phenyl -N -[4-(4-di et hyl am

i nocar bonyl pher’{!}’le}e'@B( {e@{qsgrztgnet@zow] ) phenyl ] urea

N- 3- Tri f I uor ggret hyl phenyl - N -[ 4- (4- am nocar bonyl phenyl ) -2-(tetrazol -5-yl ) ph
enyl] urea; = R,R® and R? are each mde{endentl selected from hydro en, alkyl, alkoxy, hydroxy,

N-3-Tri fl uor OnPh Ic}éeR t P L}{)rometh)[l cyano %ﬁlrro an)\QIXcP Walrgmo N tc%%aéC?zRg c&h}c‘i‘?e”y' ]

urea,; or

N-3-Trifl uor o meNRBIOIRE HEO-NIR ) Aor(afvt aptlohaltyeoastinnatyﬁviﬂheom(F)g)zmlﬁmcaﬁgr azol -5-yl)
phenyl] urea. SO N(Rg)z, CO.R’:
15 wherein R® represents hydrogen, alkyl, cycloalkyl, cycloalkylalkyl. alkenyl, alkynyl, aryl,
aralkyl, heteroaryt;

Q:J
~—+
o
>
Q

hrat®t he conpound is not is
-(tet i78] - 5-yl ) phenyl] urea; or

or R° comprises a 5-8 membered ring optionally containing double bonds and optionally
containing one or two heteroatoms, which can be substituted by alkyl or acyt;
or (Rs)z together with the heteroatom to which it is connected represents a 5-8

20 membered ring optionally containing double bonds and optionally containing another
heteroatom which can be substituted by alkyl or acyt;

R? represents halogen or aryl wherein the aryl may be substituted one or more times
with substituents selected from alkyl, hydroxy, atkoxy, halogen, trifluoromethyl, cyano,

25 nitro, amino, NHCOR®, CO,R?, -CON(R®%),, -NHSO,-R’, -SOgN(Rg)zwhereln R’ isas
defined above;

Y represents ~NHCONH-;

R", R'2, R™, R" and R" are each independently selected from hydrogen; alkyl; alkoxy;
hydroxy; halogen; trifluoromethyl; cyano; nitro; amino; alkylamino; -COOR’;



2. A conpound according to claim1l wherein one or nore of R11, Rl12, R13,
R14 and Al15 independently represents CF3, hal ogen, al kyl, al koxy, NO2,
acyl, COOH, 30 CH2000R16, CON(R16)2, NHSO2R16, CO2R16, CO2N(R16) 2, ‘
SO02N(R16) 2, CONHSO2R16; SO020R16 or aryl optionally substituted2vy 0DT 2003
NHCOR7, CO2R7, -CON(R7)2, - NHSO2-R7, -SO02N(R7)2 wherein F is as
defiried.in claim1; or R" and R12 together 230CT2003 34 wth the phenyl
group to which they are attached forns a 6-nenbered unsaturated ring. 3. A
conmpound according to claim1, wherein 3% Rl represents tetrazolyl; R3
represents hal ogen; R2, R4,’ and R5 represent hydrogen; Y represents

- NHOONH- ;. R14 -NHBDesliyt SENR ) -SQ06ea0-R0; ajt,Phemianise pbanoky ohhetezoaryr

el ogen, - L4 ERGRRR BN 898 Rhn e ko SR4oH8 o 51 e 5L U6
tetrazol yl; %Ubapmmsmlwtdﬁrmgdhyl rm!roxﬂzalkmdﬂ@gerepﬁlemembthﬂy@amgeﬁtro Y
hyar ogen or ot IRRAN SRR ﬁ@?&ﬁf@gﬁ@ﬁodﬂﬂé@%cﬁﬁ £ TSR RAD

represent hysrargeaof B!' aad (TP ard “aod 81 aamhF(L togathat faovepe8nd bei ng
ﬁl—5( gl- 'E ?r ? Ir lCJ)(r)r? I(C))m 5“?# %d 'é'atu‘a%d(cfh h%%{&la W& 'H]o ) Q{&EM% f‘?;h?gﬂtl-?’et razol -
5-yl)-4- bi phe?lyﬂ (p(zgsedef ned above and wherein R’ represents hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, alkenyl, alkynyl, aryl, aralkyl, heteroanyi or R’ comprises a 5-8 membered _
ring optronally containing double bonds and optionally containing one or two
10 heteroatoms which can be substituted by alkyl or acyl; or (R") together with the
heteroatom to which it is connected represents a 5-3 membered ring optionally

containing double bonds and optionelly containing another heteroatom which can be
substituted by alkyl or acyl;

with the proviso that the compound is not

15 N-3-Trifluoromethylphenyl-N'-[4-bromo-2-(tetrazol-5-yl)phenyl] urea; or
N-3-Bromophenyl-N'-[4-bromo-2-(tetrazol-5-yl)phenyi] urea.
N-3-Trifluoromethylphenyl-N'-[4-phenyl-2-(tetrazol-5-yl)phenyl] urea;
M3-Trifluoromethylphenyl-N'-[4-(4-friﬂuoromethylphenyl)—2-(tetrazol-5-yI)phenyl] urea;

N-3-Triﬂuoromethylphenyl-N'-[4-(4-etho)(ycarbonylphenyl)—2-I(tetrazol-s-yl)phe'nyl]
20 urea;

N-3-Trifluoromethylphenyl-N"-{4- (4—d|ethylam|nocarbonylphenyl)~2 (tetrazol-5-
ylphenyl] urea;
N-3-Triﬂuoromethylphenyl-N'—_[4-(4-aminocarbonylphenyl)-z-(tetraZOI-5-y|)pheny|] urea;
N-3-Trifluoromethylphenyl-N'-[4-(4-carboxyphenyl)-2-(tetrazol-5-yl)phenyi} urea; or

25 N-3-Tritluoromethylphenyl-N'-{4-(4-anilinocarbonylphenyl)-2-(tetrazol-5-yl)phenyi]
urea. '

2. Acompound according to claim 1 wherein one or more of R, R*2, R®, R" and
R's independently represents CFj, halogen, alkyl, alkoxy, NO., acyl, COOH,

30 CH,COOR'®, CON(R'®);, NHSO,R'S, CO;R®, CON(R'®),, SO:N(R'®)2, CONHSOR';
SO,0R' or aryl optionally substituted with NHCOR’, CO,R’, -CON(R"),, -
NHSO,-R’, -SO,N(R"); Wherein R’ is as defiried in claim 1; or A" and R* together



N- (3- bromophenyl ) -N - (4" - (N, N-di net hyl sul fanoyl )-2-(1-Htetrazol -5-yl)-4-bi
phenyl) wurea; 30

N- ( 3- br omophenyl ) -N - (4' - (N, N-di et hyl car banoyl ) -2-(1-Htetrazol -5-yl) - 4-bi
phenyl) urea; 23 0CT 2003
N-(3-trifluoronethyl phenyl)-N'-(4-am no-2-(l-Htetrazol-5-yl)phenyl) urea;
N-(3-trifluoronethytphenyl)-N -(4-acetyl am no-2-(1-Htetrazol -5-yl)phenyl)
urea; 2 3 OCT 21)03 35

N-(3-trifluoronethyl phenyl)-N -(4"-carba4oyl -2-(1-Htetrazol -5-yl)-4-biphen
yl') urea; N-(3-t(fluoronethylphenyl)-N

'~ (4' - (N, N-di Méh R rhenyananplte which they-are attaghed i@mg b B-rembisiqshinagtinatadr ea;

N -(3-tdfl uor gt hyl phenyl )-N - (4'-carboxy-2-(1-Htetrazol -5-yl)-4-bi phenyl
) urea; 5

N-(3-trifluoronethyl phenyl)-N -(4'-(N-phenyl carbanoyl)-2-(5-tetrazoyl) - 4-bi
phenyl) urea3. A compound according to claim 1, wherein

N(3-triflu - (2-(1-nethyl tetrazol -5-yl)-4-bi phenyl) urea;
N- ( 3- bi phen;%r %&%ﬁmﬁgﬁi (1-H tetrazol -5-yl) phenyl) urea;

N- ( 3- ( 3- pyri dyi yepresgats halegepa- br ono- 2- (1- H-tetrazol - 5-yl ) phenyl) urea; lo
N- (3- br onophergel g4 -2 (- Htetrazol -5-yl) phenyl) urea;
3-trifluoromnet yﬁﬁ#ggﬁgﬁ%ﬁh@&;‘)ﬁbar bonyl phenyl )-2-(1-Htetrazol -5-yl)ph
enyl urea; NY®pEsesphE N -[3'-nitro-2-(1-Htetrazol -5-yl)bi phenyt]

urea;  N-(3- Brgfpphris)crYor hdlogdns Ul f oam do- N-nmet hyl pi per azi ni um
chl oride)-2-( 1-+—4—tet r_azsol 3 O%-y?g%‘i- bi phenyl] urea; is
N- ( 3- Br onoph@ryT Jerresents hydwgen agiyalogeniet hyl pi per azi ne) - 2- (1- H-t et r azol - 5-yi

) - 4- bi phenyl |R'rpesehtshdrogeh 6ty ophenyl ) - N - [ 4- brono- 2- (1
Htetrazol -5-&%% nyd ] urea;
N-(4-Trifl uor FH;F‘B %6 delinep AbpYesp- 2- (1- K-t et razol - 5-yl ) phenyl ] ur ea;
N- (4- Bromophenyl ) - N -[ 4- brono- 2- (1-H tetrazol -5-yl ) phenyl] urea; 20
N ( 3- Met hoxyphenyl ),-N -[ 4-brono: 2- (1- Htetrazol - 5-yl ) phenyl] urea;
N- ( 3- Chl or opheﬁ I )f‘ﬁ°!’[P£19'b“F%%8!d2‘9(‘§-°l%"?itmﬁ'P- 5-yl ) phenyl ] urea;
N- ( 3- Met hyl pheRYiepreents fettazolpgip- 2- (1- H-t et razol - 5-yl ) phenyl urea;
N- (3, 4-Di chl Orﬁp;é%@éle)néwébbéﬁ-br ono-2-(1-Htetrazol -5-yl)phenyl] urea;

R? R*, and-R® represent hydrogen;

Y represents -NHCONH-;

R'2 represents CF; or halogen;

20 R™ represents hydrogen or halogen;
R" represents hydrogen or CF3;

~-R" and R represent hydrogen.

5. A compound acco'rding to claim 1, said compound being

25 N-(3-bromophenyl)-N’-(2-(1-H-tetrazol-5-yl)-4-biphenyl) urea;
N-(3-trifluoromethylphenyl)-N"-(4 -(N,N-dimethylsulfamoyl)-2-(1-H-tetrazol-5-yl)-4-
biphenyl) urea; :
N-(S—bromoph_enyl)-N {4 '-(N‘,N-dimethylsulfamoyl)-2—(1 -H-tetrazol-5-yl)-4-bipheny|)
urea;

30 N-(3-bromophenyl)-N"-(4"-(N,N-dimethylcarbamoyl)-2-(1-H-tetrazol-5-yl)-4-biphenyl)
urea; ‘

N-(3-trifluaromethylphenyl)-N"-(4-amino-2-(1-H-tetrazol-5-yl)phenyl) urea;

N-(3-trifluoromethyiphenyl)-N"-(4-acetylamino-2-(1-H-tetrazol-5-yl)phenyl) urea;



N- (2- Napht hyl )-N -[ 4-bronp-2-(1-Htetrazol -5-yl)phenyl] urea; 25

N- (4- Met hyl - 3-ni trophenyl )-N -[ 4-brono-2-(1-Htetrazol -5-yl)phenyl] urea;
N- (2- Chl oro-4trifl uoronet hyl phenyl)-N -[4-brono-2-(1-Htetrazol - 5-yl) phenyl
) urea; 23 0CT 2003
N-(3,5-Di(trifluoromethyl)phenyl)-N -[4-brono-2-(1-Htetrazol-5-yl)phenyl]
urea; N-(3,5-Di nethyl phenyl)-N -[4-brono-2-(1-Htetrazol-5-yl)phenyl]
urea; N-(4-Ethoxyophenyl)-N -[4-brono-2-(1-Htetrazol-5-yl)phenyll urea;
30 N (4-Methoxyphenyl)-N -[4-brono-2-(35Htetrazol -5=yl)phenyl] urea;
N-(2-Trifluoronethyl phenyl)-N -[4-bronp-2-(1-Htetrazol -5-yl)phenyl] urea;
N- E 2- CB:L ? moph ﬁ my(sl)tﬂmhordm’etﬂiwpmnyl)ZN( @ -bhrbemmqn -iﬁetydzblpﬂirﬂmcbi_bhenya area; _
N-(2- or op 1-kht - 9- ea, 2 3 OCT
2003 36 N-(2- bR '%‘tﬂﬁ@ﬁj“"? Hﬁ){ﬁ é tﬁz' m%é@f"ﬁé‘%%x% ] urea:
N- (4- Chl or o- 3tighehyi@egq et hyl phenyl) N [4 br ono- 2- (1H4et r azol - 5-yl ) phenyl ]
Urea; N (2-Mt.hyl phern -N -[4-.br enyl] urea;
N- ( 2- Et hyl phm%ﬂ'ﬁfai"ﬁﬁ@‘é}ﬁ%ﬂ\’%{ %ﬂ:ﬁ R éé&ﬁ'%"%?f"%ﬁ&gﬁpf 'iYBé’é 2

N-(4- Met hy| phena(a- tnﬂdid»rerfneﬁhmmw-&-‘-(4—(N+phemylmmin05|+3/—(5)qehmvyl)—]4 hupheayl)

N-(2-Ni trophe IQ N -[4-brono-2-(1-Htetrazol -5-yl)phenyl] urea;

N- ( 3-Fl uoropheny| -N -(4-bronpo-2-(1-Htetrazol -yf)phenyl] urea;

N- (4-[ 2- Propyl}§ (ﬂmﬂyﬂr@melhylpm!bi)-ﬂﬁﬁ @—f@&mmtmw-ﬁaﬁéiblpbthphemyl ] urea;

N-(3-Ni trophe r henyl | urea; 1o
N-ES Acet ylopherwn %r‘g’?w&rom- f(-g‘ i t{ag sa@g r@“wegighenzl ]. urea; or
N-(4-Nit ropherN-KC) (Q\PWPVI)PbNYﬁtN ‘%d-prorpp-R41-Haetsrzoi55- XJ)IPb\?ﬂY W8% urea; and

phar meceut | Gal Y3-BRARBAGRNN q&lgwoomﬁﬁhén%zafs-muengﬁ ufdde conpounds above.
6. A conpound accord mg.leh claim1, said

N- ( 3- br onophenyiiflusomeihyiphesryd-#- Pq_naqyww'ymem@ %701)*}3!?&!?58' P-YDP'@&VI urea;
N-(3,5-Dichl ornn@erroﬂaaphbhylw [brmﬁmam-aidniﬂs zlﬂéheEylwréd}henyl] ur ea;

N E e Y AP PR R MY AR

N- (3, 4- Di chl or sygherbiphen] urpat- br ono- 2- (1- H-tetrazol - 5-yl ) phenyl] urea; 20
D'; (eg - D (trf h%ﬁréjgeéﬂi»\él\%)@ﬁ‘?ﬂykgmﬁno%ﬁ etR{:]iBibgr'aQi%e)-'éL-(ﬁ §HRz2h53n%.) phenyl ]
biphenyl] urea;
N-(3,5-Dichlorophenyl)-N"-[4-bromo-2-(1H-tetrazol-5 -yI)phenyI] urea;
N-(4-Trifluoromethylphenyl-N"-{4-bromo-2-(1-H-tetrazol-5-yl)phenyi] urea;
N-(4-Bromophenyl)-N ’-[4-bromo-2-(1 -H-tetrazol-5-yl)phenyl] urea;

20 N-(3-Methoxyphenyl)-N"-{4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(S—Chlorophenyi)-N'-[4-bromo-2-(1 -H-tetrazol-5-yl)phenyl} urea;
N-(3-Methylphenyl)-N--{4-bromo-2-(1-H-tetrazol-5-yl)phenyl urea;
N-(3,4-Dichlorophenyl)-N"-[4-bromo-2-(1-H-tetrazol-5-yi)phenyl] urea;

N-(2-Naphthyl).-N “-{4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;

25 N-(4-Methyl-3-nitrophenyl)-N"-[4-bromo-2-(1 -H—tetrazol-s-y!)phenyl] urea;
N-(2-Chioro-4-trifluoromethylphenyl)-N"-{4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(3,5-Di(triﬂuoromethyl)hhenyl)—N'-[4-bromo-2-(1-H~tetrazo|-5-yl)phenyl] urea;
N-.(3,5¥Dimethylphenyl)-N'-[4-bromo-2-(1-H-tetrazol-S-yl)phenyl] urea;
N-(4-Ethoxyophenyl)-N’-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;

30 N-(4-Methoxyphenyl)-N"-[4-bromo-2-(1H-tetrazol-5-yl)phenyl] urea;
N-(2-Trifluoromethylphenyl)-N"-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(2-Bromophenyl)-N"-[4-bromo-2-(1 -H-tetrazdl-S-yl)phenyl] urea;

N-(2-Chlorophenyl)-N ’-[4-bromo-2—(1 -H-tetrazol-5-yl)phenyl] urea;



N-(2-Trifluoronethyl phenyl)-N -[4-bronp-2-(1-Htetrazol -5-yl)phenyl] urea;
N- (2- Bronmophenyl )-N -[ 4- bronp-2-(1-Htetrazol -5-yl) phenyl] urea;

N- ( 2- Chl or ophenyl ) - N - 14- br onp- 2- (1- H-tetrazol - 5-yl ) phenyl ] urea;

N- (2- Fl uorophenyl )-N -[ 4-bronp-2-(1-H-tetrazol -5-yl)phenyl ] urea3 &7 2003
N-(4-Chl oro-3-trifluoronethyl phenyl)-N -[4-brono-2-(1Htetrazol -5-yl) phenyl
] urea; N (3-Fluorophenyl)-N -[4-brono-2-(1-Htetrazol-yl)phenyl] urea;
and pharmaceutically acceptable addition salts of any of the conpounds
above. 7. A pharmaceutical conpositionggonprising a chloride channel

bl ocker according 30 to any one of clainms 1-6, conbined with one or nore

conpounds Koy o ERINNE e e REPR BRLBRRU el aRAICT S o

phar maceuti ca acc e sa ese Cco etherwith at | east
one phar maceuNr(éﬁhlwo-éd@fbptoamﬂwlmaw)rl‘ér[4va0"t!ﬂ 'L(l@'i?“aZQ"%V' viyes: 37 8. A

phar maceut i caly. @-S\Waﬂﬁbﬁehﬁﬁwgrﬁ?ém?bQﬂbﬁteﬁﬁ%@WﬁﬂBM%l'éay effective amount of

a conpound acco ng to a larns 1- phar maceutical |y
accept abl e saMN-(2-Ethdpheoyl)- Nobehfm9-2v(n1'ﬂ'ﬁemz°l ZyQrhepflaeMhar maceutical Iy

acceptabl e cap dmetﬁﬁlpﬁankmﬂtzxmroéo%(1Th@uélzﬁﬁs@f)pr@nﬂcmwund according to any
one of clains 1-6, f anmnent for the treatnent

of a disorder Nsf2Ritreghesy)- Hf'&epf?'?‘??r{b"‘a‘ﬁ}'ﬁﬂ‘ 5‘5&&7“ Wl uding a human, which
di sorder or d|Ns@qa@orbﬁ\gnﬂynopsurumoiammuﬁdpqhﬂ\d@qcnfeac:hI oride channels. 10

10. The use of 0 ordin f.clains, 1-6, for the

preparati on &a[%% 3@?@%5& E)“rbf"ﬁ@ zf(ﬂg'g% -sﬁph@] @He@ cel | anaenmi a,

l(a(r]I ain oed;ama fmtd-nmagenyow[xaamnmz-(om hetrmolrSyl)ptergl] ulean, hypert ensi on
iuretic

ers ted disorders,
bone net ast égﬁi%gg%%ﬁ&e@@'“ 5 '?arﬂc '2'(’1' afe?';ezr%?g(yﬁ@{enﬁﬁﬁ%gﬁmt ory conditions
or heali ng uI o4 Nitrbphedyl)- NT-I[l‘bbums-aaﬁ r&tesmqi@mhdhmlwm ng to any one of
claims 1- f@LmﬁmMJent.&awacaéggﬁgfadax.&esraupen Sny'BBha RehbsiRds aBdveol | i ng

conmpounds for e treatnent” of net abol i ¢ di sorders or conditions. 20
12. A method for the treatnent of a disorder or disease of a |iving aninmal

body, includigg & &Bﬁ%ﬂnd WHofdihgtb SRS €] sal cofpd@@BRingS I esponsi ve to the
bl ockade of ch|oride
15 N- (3-bromopheny|) -N"{4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(3,5-Dichlorophenyl)-N"-[4-bromo-2-(1H-tetrazol-5-y)phenytl] urea;
N-(4-Bromophenyt)-N -{4-bromo-2-(1 _H-teuazol-s-y!}phenyl] urea,;
N-(3-Chlorophenyl)-N’-[4-broma-2-(1-H-tetrazol-5-yl)phenyi] urea;
N-(3,4-Dichlorophenyl)-N"-{4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
20 N-(3,5-Di(trifluoromethyl)phenyl)-N"-[4-bromo-2-(1 -H—tetrazol;s-yl)phenyl] urea;
N-(2-Triffuoromethylphenyl)-N"-{4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(2-Bromophenyl)-N *~[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(2-Chlorophenyl)-N "-[4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
N-(2-Fluorophenyl)-N"-{4-bromo-2-(1-H-tetrazol-5-yl)phenyl] urea;
25 N-(4-Chloro-3-trifluoromethylphenyl)-N -{4-bromo-2-(1H-tetrazol-5-yl)phenyl] urea;
N-(3-Fluorophenyl)-N’-[4-bromo-2-(1-H-tetrazol-yl)phenyl] urea;
and pharmaceutically acceptable addition saits of any of the compounds above.

7. A pharmaceutical composition comprising a chloride channel blocker according

30 to any one of claims 1-6, combined with one or mare compounds known for treatment
for bone metabolic disorders or phammaceutically acceptable sait of these conipounds,
togetherwith at least one pharmaceutically acceptable carrier or diluent.



channel s, conprising adm nistering to such a living animal body in need
thereof a therapeutically effective anount of a conpound according to any
one of clains 1-6. 25 13. A method for the treatnent of a disorder or

di sease of a living animal body which disorder or disease is spckoger ogh!
anaem a, brain oedema follow ng ischaem a or tunours, diarrhea,
hypertension (diuretic), bone netabolic disorders, osteoclast associ at ed
di sorders, bone netastasizing cancer, glaucoma, allergic or inflammtory
conditions or ulcers, conprising admnistering to such a living ani nal
body, including a 30 human, in need thereof a therapeutically effective
anount of a conpound of any one of claimg 1-6. 230CT2003 38 14. A nethod
for the treatnment of a disorder or disease of a living ani mal body which
di sorder or disease is a bone netabolic disorder conprising adm nistering
to such a livigig aniphamabsatiyal corisition cgnpmising adtierapeutically effedtibeansaint of

therapeutically _effe 0 any
one. of ol ai s R emreaiAKSARTRAN oR ot I'iofa CRMAMIAENAEG M IEH §
ef fective amourthereéf tgseéhebwﬁhww@ﬂ mrppmwtnrawtymcep@blemrwmémemf or bone

met abol i ¢ di sorders. 15. A conpound according to claiml1, substantially as
her ei nbef ore descri bed w reference to the Ex

phar maceuti cal $onpd¥f P?e(ﬂﬁazSE’BB?“BF RECFULY APy Pre P ‘gng'gﬁjﬁwﬂ%thefﬂ?gfaéﬂ?l ally
as herei nbef orﬁaiﬁedman{aetfor tie'tredtinent of a disadenodisehse oiadiviiy Agimtabbadlily one  of

claims 9-11, #%(?IL@E# Ll @ﬁlch éu?orgé'ro? HQ?:Q@?S{@ \}g)nﬁ\%r tb h\%q)iocﬂ'«ﬁfe of\chiBideod for

the treat rrent o] | sease 0 g animal body according
to any one of cF'ﬁ“h%blZ 14, substantlal | y as herei nbefore described. 20 25

10 10.  The use of a compound according to any one of claims 1-6, for the preparation
of a medicament for the treatment of sickle-cell anaemla brain oedema followmg
|schaem|a or tumours, diarrhea, hypertension (dvuretlc) bone metabolic disorders,
osteoclast associated disorders, bone metastasizing cancers, glaucoma allergic or
inflammatory conditions or healing ulcers.

15 .

11, The use of a compound according to any one of claims 1-6 combined with the
use of other bone metabolism controlling compounds for the treatment of'bone
metabolic disdrders or conditions.

20 12. 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 according to any one of claims 1-6.

25 13. A method for the treatment of a disorder or disease of a living animal body
which disorder or disease is sickle-cell anaemia, brain cedema following ischaemia of
tumours, diarrhea, hypertension (diuretic), bone metabolic disorders, osteoclast
associated disorders, bone metastasizing cancer, glaucoma, allergic or inflammatory
conditions or u'lcers, comprisihg administering to such a living animal body, including a

30 human, in need thereof a therapeutically effective amount of a compound of any one
of claims 1-6.
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38
14. A method for the treatment of a disorder or disease of a living animal body
which disorder or disease is a bone metabolic disorder comprising administering to
such a living animal body, including a human, in need thereof a therap'éutically
effective amount of a or more compounds according to any one of claims 1-6,
optionally in combination with a therapeutically effective amount of one or more
compounds known for treatment for bone metabolic disorders.

15. A compound according to claim 1, substantially as hereinbefore described with
reference to the Examples. ' '

16. A pharmaceutical composition according to claim 7 or claim 8, substantially as
hereinbefore described. -

17.  Use of a compound according to any one of claims 9-1 1, substantially as
hereinbefore described. '

18. A method for the treatment of a disorder or disease of a living animal body

according to any one of claims 12-14, substantially as hereinbefore described.



