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(abstract continued)

R3 represents a hydrogen atom or a group selected from
Cyi.galkyl optionally substituted by a hydroxy or Cy-.galkoxy group,
Cy_galkenyl, fluoroC,_galkyl, -(CHy),R®, -(CH,) CORT or
- (CH ) NROCoRY;
R represents a group selected from -COjH, -NHSO,CF3 or a C-linked
tetrazolyl group:
R® represents a group selected from C;_galkyl, C,_galkenyl,
Ci-galkoxy or the group -NRloRll: |
R6 represents a phencxy or benzyloxy group;
R’ represents a hydrogen atom or a group selected from hydroxy,
C.-gd:kyl, C,_galkoxy, phenyl, phenoxy or the group —NRLORLL;
RS represents a hydrogen atom or a C,-g2lkyl group:
rJ represents a hydrogen atom or a group selected from Ci-g2lkyl,
C,-galkoxy, phenyl, benzyl, phenoxy or the group -Nr10R11,
r-0 and R} whicn may be the same or different each independently
represent a hydrogen atom cr a C1_4alkyl group or -NRlokll forms a
saturated heterocyclic ring which has S or 6 ring members and may
optionally contain :in the ring one oxygen atom:
k represents zero or an integer from 1 to 4:
m represents an integer from 1l to 4:
N represents zero or an integer from 1 to 4; and
P rfepresents an integer from 1 to 4.

The compcunds may be used in the t:-eazment or prophylaxis of

~ypertensicn and diseases associated wi®h cognitive disorders.
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This invention relates to C-linked pyrazole derivatives,
processes fcr their preparation and pharmaceutical compcsitions
containing them. According to the inventicn we provide a compcund
of general fermula (I):

RS

D4

N
Y-l @

bt
or a physiologically acceptable salit, solvate (e.g. hydrate) or a
metabolically labile ester thereof in which
RY represents a hydrogen atcm or a group selected from Ci-galkyl or
Co_galkenyl;
R? represents a hydrogen atom or a group selected from Cy.galkyl,
Cy.5cyclealxyl, C3_7cycloalkylcl_4alkyl, Ci_-galkenyl,
fluorocl_salkyl, fluoroC3m6alkenyl, phenyl, -(CHZ)kCOR5 or
- (CHy) ) SOR™;
R3 represents a hydrogen atom or a group selected from
Ci-¢21lkyl optionally substituted by a hydroxy or Cy-g2lkoxy group,
Co_galkenyl, fluorocl_salkyl, -(CHz)mRS, -(CHz)nCOR7 or
- (CHp) NR8coR?;
R4 represents a group selected from -CO3H, -NHSO,CF3 or a C-linked
tetrazo{yl group;
RS represents a group selected from Ci1-galkyl, Cz_ealkenyi,
C,.g2lkoxy or the group -NRloRll:
R6 represents a phenoxy or benzyloxy group:
R’ represents a hydrogen atom or a group selected from hydroxy,
C1-¢21kyl, Cy_galkoxy, phenyl, phenoxy or the group -NRlokll:
RB represents a hydrogen atom or a Ci-galkyl group:
RS represents a hydrogen atom or a group selected from Ci-galkyl,

Cy_galkoxy, phenyl, benzyl, phenoxy or the group —NRIORII;
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R0 ang rll which may be the same or different each independently

represent a hydrogen atom or a Cy-421kyl group or -NRloR11 forms a

saturated heterocyclic ring which has $ or € i

-k

opticrnally contain in the ring one oxygen atom;
k represents zerc or an integer from 1 to 4, preferably zero, 1 or

<, especilally zerc or 1;

n represents zerc or an integer from 1 to 4, preferably zero, 1 or

<, especially 0 or 1; and

0
3]
o
ye]
12
(1]
w
(1]
o]
o
(7]
[
i}
b

integer from 1 to d, preferably 1 cr 2.

Where the ccmpound of general formula (I) is optically active,
said formula (I) is intended to cover all enantiomers,
diastereoisomers and mixtures thereof including racemates. Where a
compcund of the present invention contains one or -wo double bonds,
these may exist in the cis or trans configuratisn. Furthermore
where such gecmetric isomers exist, formula (I) is intended to cover
mixtures thereof.

The inventicn also includes within its scoge the soclvates,

1A

e@specially the hydrates, of compcounds of general fcrmula (I).
thir the abcve definition the term "alkyl’ cr 'alkcxy’ as a

group or part of a group means that tne group is straight or
branched. The term "alkenyl’ as a group or part of a group means
that the group is straight or branched and contains at least one
carbon-carbon double bond. The temm ‘cycloalkyl’ as a group or part
of a group may be, for example, a cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl group.

vThe term 'fluoroCl_ealkyl’ or 'fluoroC3_6alkenyl' means an
alkyl or alkenyl group in which one or more hydrogen atoms have been
substituted by a flucrine atom, for example, -CH,CF5 or -CH=CHCF3.

Within the above definition when -NR1OR1l represents a
saturated heterocyclic ring, this contains 5 or § ring members, one
of which may be an cxygen atom. Suitable heterocyclic groups are a
pyrrolidino, piperidino or morpholino group.

A preferred class of compounds of general fcrmula (I) is that
wherein the group RY is a Ci-galkyl (for example, ethnyl, n-propyl or

r-butyl), especially a Cs_.galkyl, or Ci_galkenyl group.
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Particularly preferred are those compounds wherein R} is an n-butyl,
n-propyl, but-l-enyl or prop-l-enyl group.

Another preferred class of compounds of general formula (I} is

that wherein the group R? is a fluo:ocl_Galkyl group or the group
(CH:)ksozks. Particularly preferred are those compounds wherein R?
recresents a fluoxocl_3alkyl group, especially -CH,CF3, cr RS
ferresents the group -NRlORll (where R10 and rl? zach represent a
Ci-52lkyl group), especially SOZN(CH3)2.

A further preferred class of compound of general formula (I) is
that wherein the group r? is a group selected from Cl_salkyl,
preferably Ci1-5alkyl, especially ethyl, iscpropyl or isobutyl:
Cy_5cycloalkyl, preferably C3_5cycloalkyl, especially cyclobutyl;
C3_7cycloalkylcl_4alkyl, preferably C3_5cycloalkle1_4alkyl,

‘.

especially cyclopropylmethyl; or phenyl.

Another preferred class of compound of general formula (I) is
that wherein the group R2 is adjacent to the group R3.

Yet another preferred class of compounds of general formula (I)
is that wherein R3 jis selected from a hydrogen atom or a group
selected from Ci-g2lkyl, preferably Ci.3alkyl, optionally
surstituted by hydroxy or Cy-3alkoxy, especially methoxy:; or
-(Cﬂz)mas, especially wherein R® is a benzyloxy group; or
~(CHZ)nCOR7, especially wherein R’ represents hydrogen, hydroxy or
Cy-3alkoxy, especially methoxy, and m is 1 or 2 and n is zero, 1 or
2, especially zero or 1. 1In particular, R3 may represent a hydrogen
atom or a group selected from methyl, ethyl, propyl, butyl,-CHzoﬂ,
-CHO, -CH,OCH3 or -CO,H.

Another preferred class of compounds of general formula (I) is
that wherein R3 is the group -(CHz)pNRGCORg, especially wherein RS
represents hydrogen or a Cy-.321kyl group and RS represents hydrogen
or a Cy_3alkyl or Cy-3alkoxy group.

Preferably, in the compounds of general formula (1), R4 may be
the group -COoH, or a C-linked tetrazolyl group.

Particularly preferred compounds are:

4'-[[3-buty1-5-(methoxymethyl)-1-(2,2,2-trifluo:oethyl)-lﬂ-
pyrazol-4-yl]methyl][1,1‘-biphenyl]-Z-carboxylic acid;

4'-[(5—butyl-3-(methoxymethyl)-l-(2.2,2-trifluoroethyl)-IH-
py:azol—4-y1]mechyl][1,1'-biphenyl]-Z-carboxylic acid;
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5-[4’-[[3-butyl-5-(methoxymethyl)-l-(2,2,2-trifluoroethyl)-lH-
pyrazol-4-yllmethyl] (1,1’ -biphenyl}-2-yl]-1H-tetrazole;
S-(4° usﬁ:?;gizgﬁthoigutnyl) ~1-(2,2,2-triflucroethyl)-1H-
Fvrazcl-4-yl)methyl] (1,1’ -biphenyl)-2-yl]-1H-tetrazcle;
4’-[[S-butyl-l-[(dimethylamino)sulphonyl]—3-(me:hoxymethyl)-IH—
py:azol-q-yl]methyll[1,1'—biphenyl}-z-carboxylic acid;
4'—{f3—bu:yl-l-((d:methylamin:)sulph:nyl]-s-(me:hoxyme:hyl)—lﬁ—
py:azol—4-yl}methyl][l,1'—biphenyl]-Z-carbcxylic acid;
S-[4"[[3-butyl-1~[(dimethylamino)sulphonyl]-5-(methoxymethyl)-
1H-py:azol-4—yl]methyl][1,l’-biphenyl}~2-yl]-lH-tetrazole:
5-[4'-{[S-butyl—l-[(dimethylamino)sulphonyl]-3-(methoxymethyl)-
ld-pyrazol-4-yllmethyl}[1,1’-biphenyl]-2-yl]-1H-tetrazole;
and the physiologically acceptable salts, soclvates and metabolically
labile esters thereof.
Further particularly preferred compounds ¢f the present
invention include:
3-bu:yl—l-ethyl-4-[[2'-(1H-:etrazol—5-yl)[l,l'-biphenyl]—4-
viimethyl]-lH-pyrazole-5-methanocl;
3-butyl-1-(l-methyle:hyl)-4-[[2’-(1H-;e:raz:l-5-yl)[l,l’-
bighenvl]-4-vlimethyl]-iH-pyrazole-5-methanol;
3-bu:yl-1-(2~methylpropyl)-4-[[2'~(1H-tetrazcl-5—yl)(1,1‘-
biphenyl]}-4-vl]lmethyl)~1H-pyrazole-5-methanol;
3-bucyl-1-(2~cyclop:opylmethyl)-4-[[2’—(1H-tet:azol-5-yl)[1,1'-
biphenyl]-4~yllmethyl])~1H-pyrazole-5-methanol;
3-butyl-1-cyclobutyl-4-[[2'—(1H-tetrazol-5-yl)[1,1’—biphenyl]—
4-yljmethyl)-1H~pyrazole-5-methanol;
1,3-dibutyl-4-[[2‘-(1H-tetrazol-5-yl)[1,1'-biphenyl]-4-
yllmethyl]~-1H-pyrazole-S-methancl;
l-éthyl-3—propyl-4—[[2'-(1H-tetrazol-5-yl)[1,1'-biphenyl]—4-
yllmethyl]-1H-pyrazole-5-methanol;
l1-(1-methylethyl) -3-propyl-4-[[2’'-(1H-tetrazol-5-yl)[1,1'-
biphenyl]-4-ylimethyl]-1H-pyrazole-5-methanol;
3—butyl-1-(l-methylethyl)-4-([2’-(1H—tetrazol-5-yl)[1,1'—
biphenyl}-4-yllmethyl)-1H-pyrazole-5S-carboxaldehyde:
3~bu:yl-1-(Z—methylpropyl)—4-[[2'-(1H-tet:azol-5—yl)[1,1’-
biphenyl]-é-yl)methyl]—IH-py:azole-S—carboxaldehyde;
3—butyl-l-(2-cyclopropylmethyl)~4-I[2’-(1H—te::a:cl-5-yl)[1,1'—
biphenyll-4-yl]methyl])-1H-pyrazole-S-carboxaldehyde:
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3-butyl-1-cyclobuty1-4-t[2'-(1H-tetrazol-5-yl)[l,l'-biphenyl]-
4-yl)methyl]-1H-pyrazole-5-carboxaldehyde;
1,3-dibutyl-4-£[2'-(13-tetrazol-5—yl)[1,1'-biphenyl]-4-
yiimethyl]}-iH-pyrazcle-35-carboxaldehyde:
1—(1-methyle:hyl)—3—propyl-4-[[2'-(1H-ce::azol-5-yl)[1,1’-
tiphenyl]—4-yl}methyl}—lH-pyrazole-E-carbcxaldehyde:
S-bu:yl-:-(l-:e:hylethyl)-4-[[2'-(lﬂ-tet:azol-5-yl)il,l'-
biphenyl)-4-yl}methyl}-lﬂ—pyrazole-s-carboxylic acid:
3—bucyl—l-(2-methylpropyl)-4-[[2’—(1H-tetrazol—5-yl)[l,l'-
biphenyl]-4-yllmethyl]-1H-pyrazole-5-carboxylic acid;
3—butyl-1-cyclobutyl-4-[[2'-(1H-tetrazol-5-yl)(1,1'-biphenyl]-
4-yl]methyl)-1E-pyrazole-5-carboxylic acid;
3-butyl‘4-[(2'-carboxy[1,1'-biphenyl]-4-yl)methyl]-l-ethyl-lﬂ—
pyrazole-5-carboxylic acid;
3-butyl-l-p:opy;-4-[[2'-(1H—tetrazol~5-yl)(1,1'—biphenyl]-4-
ylimethyl]-iH-pvrazole-5-methanol;
1~ethyl—3-propyl-4-[[2'-(1H-tetrazol-5-yl)[1,1'—biphenyl]-4-
viimethyl]-ld-pyrazole-S-carboxaldehyde:;
l-ethyl-B-p:cpyl-4—([2'—(1H-:etrazol-5-yl)[1,1’-biphenyl}-4-
yllmethyl]-iH-pyrazole-S-carboxylic acid:
1-(1-methylethyl)-3~propyl-4-([2‘-(1H-tet:azol—5—yl)(1,1‘-
biphenyl]-4-yl}methyl]-lH-pyrazole-s-ca:boxylic acid;
1,3-dibutyl-4-{[2'-(1H-tet:azol-5-yl)[1,1‘-biphenyl]—4-
yllmethyl)-1H-pyrazole-5-carboxylic acid;
3-butyl-4-[(2’-carboxy[l,1’-biphenyl]-4-yl)methyl]-1-(1—
methylethyl) -1H-pyrazole-5-carboxylic acid;
3-butyl-1-ethyl—4-[[2’-(1H—tetrazol-5-yl)[1,1'-biphenyl]-4-
yl]methyl}-IH-pyrazole—S-carboxaldehyde;
© 3-Butyl-1-propyl-4-[{2’- (1H-tetrazol-5-yl) (1, 1’ -biphenyl] - 4-
yl]methyl]-IH-pyrazole-S-carboxaldehyde:
1-(2-methylpropyl)-3-propyl-4-[[2'-(1H—tetrazol-5—yl)[1,1'-
biphenyl]-4-y1]methy1]-1H-pyrazole-5—carboxylic acid;
3-butyl—1-pzopyl—4—l[2’-(1H-tetrazol-5-yl)[1,1'-biphenyl]-4-
yl]methyl]~1H-pyrazcle-S-carboxylic acid;
3-butyl-l-e:hyl-4-[[2’-(1H-tetrazol—5-yl)(l,l’-biphenyl]—q-
yllmethyl)-l1H-pyrazole-S-carboxylic acid;
3-buty1-1-(2-cyclopropylmethyl)-4-{[2'-(1H-tetrazol—5-yl)[1,1’-

biphenyl]-Q-yl]me:hyl}-lH-pyrazole-S-carboxylic acid;
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3-butyl-1-ethyl'4-({2'-[[(trifluozomethyl)sulphonyl]amino]
[l,l‘-biphenyl]-4-yl]methyl]-1H-pyrazole-5-ca:boxylic acid:;

f%;iﬁ?&;éiéiig;%l l-%thyl-3-pxop?l~4-[{2’-([(t:iflucrcmethyl)sulphonyl]amino]
Ty ' [1,1’-b1phenyl]-4-yl;methyl]-IH—py:azole—s—carboxylic acid;

5-[4’-{[3—butyl-l-ethyl~5-(me:hoxymethyl)-1H-pyrazcl~4-

trazcle;

y.imethyl] (1,1’ -biphenyl}-Z-yl}-1H-z

wm

) -
ot

2nd the physiclogically accegp:eble

n

a

$, 3zc.vates and metabelically
~z2l.e esters thereof.

In acccrdance with the first aspect of the present invention,
there is also provided a compound of the general formula (I) above
cr a physiclogically acceptakble salt, scivate or metabolically
labile ester thereof wherein
R- represents a Cy_galkyl group;

R2 represents a hydrogen atom or Group selected from Cl_ealkyl,
Ci_gcycloalkyl, C3_7cycloalkylcl_4alkyl, flaorocl_salkyl, phenyl,
- (CH3) K COR® or = (CHy); 50,R%;

R3 represents a group selected from Ci-galkyl substituted by a

hydreoxy or Cy_galkoxy group, —(CHZ)mRE or —(Cﬁz)nCOR7:

ps)
o

fepresents a group selected frcm -C0,H, ~NHSO,CF; or a C-linked
~2TI220lyl group;

R~ represents the group NRIORll;

R® represents a benzyloxy group;

represent a hydrogen atom or a hydroxy group;

R19 ang r1? each independently represent a hydrogen atom or a
C,_g43lkyl group:

k represents zero or an integer from 1 to 4:

m represents an integer from 1 to 4; and

n represents zero or an integer from 1 to 4.

The physiologically acceptable acid addition salts of the
compounds of formula (I) may be derived from inorganic or organic
acids. Examples of such salts include hydrochlorides,
hydrobromides, sulphates, phosphates, benzcates, methanesulphonates
or trifluoroacetates.

The compounds may also form salts with suitable bases. Examples
of such salts are alkali metal (e.g. sodium or potassium), alkaline
earth metal (e.g. calcium or magnesium), ammonium and substituted
ammonium (e.g. dimethylammonium, triz2thylammonium, 2-

nydroxyethyldimethylammonium, piperazinium, N,N-dimethyl-

"

e
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piperazinium, tetraalkylammonium, piperidinium, ethylenediammonium
and choline).

It will be appreciated that, for pﬁéé@i&h@@iqﬁl use, the salts
referred to above will be physiologically;acceptable, but other
saits may find use, for example, in the preparation of the compounds
c¢f formula (I) and the physiologically acceptable salts thereof.

It will be further appreciated that the compcunds of general
formula (I) may be chemically modified irn the fcrm of compounds
which in vivo (for example, by enzymic attack) will provide the
parent compounds of general formula (I). Such prodrugs may be, for
example, physiologically acceptable metabolically labile ester
derivatives. These may be formed by esterification, for example of
any of the carboxylic acid groups in the parent compound of general
formula (I), with prior protection of any other reactive groups
present in the molecule. Examples of such esters include lower
alkyl esters (e.g. methyl or ethyl esters), alkenyl esters (e.g.
vinyl or alkyl esters), alkynyl esters{e.g. ethynyl or propynyl
esters), alkoxyalkyl esters, (e.g. methoxymethyl or 2-methoxyethyl
esters), alkylthioalkyl esters (e.g. methylthiomethyl esters)
nalcalkyl esters (e.g. 2-iodoethyl or 2,2,2,-trichloromethyl
esters), alkancyloxyalkyl esters (e.g. acetoxymethyl, l-acetoxyethyl
or pivalcoyloxymethyl esters), élkoxycarbonyloxyalkyl esters (e.g. 1-
ethoxycarbonyloxyethyl or l-methoxycarbonyloxyethyl esters),
aroyloxyalkyl esters (e.g. benzoyloxymethyl or l-benzoyloxyethyl
esters), substituted or unsubstituted aralkyl esters (e.g. benzyl or
4-amidobenzyl esters), substituted or unsubstituted aminoethyl
esters (e.g aminoalkyl or 2-N,N-dimethylaminoethyl esters) or
hydroxyalkyl esters (e.g. 2-hydroxyethyl or 2,3-dihydroxypropyl
esters) .

In addition to the above ester derivatives the present
invention includes within its scope compounds of general formula (I)
in the form of other physiologically acceptable equivalents, i.e.
physiologically acceptable compounds which, like the metabolically
labile esters, are converted in vivo into the parent compounds of
general formula (I).

According to a second aspect of the invention we provide a

compound of general formula (I) or a physiologically acceptable

cvi3ge/C
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salt, sclvate or metabolically labile ester thereof for use in
therapy.

In particular, the compounds of the invention may be used in
the treatment cr prophylaxis of hypertensicn. They are also
potentially useful for the treatment cof cognitive disorders such as
dementia (e.g. Alzheimer’s disease) and cther diseases such as renal
failure, nypveraldcstercrism, cardiac insufficiency, congestive heart
faiilure, pest-myocardial infarction, cerebrovascular disorders,
glaucoma and discrders of intracellular homeostasis.

According to a further aspect of the invention we provide a
compcound of general formula (I) or a physiolecgically acceptable
salt, solvate or metabolically labile ester thereof for use in the
treatment of the aforementioned diseases, especially hypertension.

According to another aspect of the invention we provide a
compcund of general formula (I) or a physiologically acceptable
salt, sclvate or metabolically labile ester therecf for the
manufacture of a therapeutic agent for the tresatment of the
aforementicned diseases, especially aypertension.

According to a further aspect of the invention we provide a
d of treating the afcrementicned disssses, especially

hypertension, which method comprises administering an effective

mount to a patient in need of such treztment of a ccmpound of
general formula (I) or a physiologically acceptable salt, solvate or
metabolically labile ester thereof.

It will be appreciated that the compounds of general formula
{I) or a physiologically acceptable salt, solvate or metabolically
labile ester thereof may advantageously be used in conjunction with
one or more other therapeutic agents, such as for example diuretics
and/or different antihypertensive agents such as B-blockers, calcium
channel blockers or ACE inhibitors. It is to be understood that
such combination therapy constitutes a further aspect of the present
invention.

It will be further appreciated that reference herein to
treatment extends to prophylaxis as well as to -he treatment and
relief of established symptcms.

wWnile it is pcssible that a compound of general formula (I) may
be administered as the raw chemical it is preferable to present the

active ingredient as a pharmaceutical formulation.
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The compounds of general formula (I) and their physiologically

acceptable salts, solvates and metabolically labile esters may be

formulate¥ i@tg'ltion in any convenient way, and the
invention also xncludes within its scope pharmaceutical compcsitions
comprising at least crne compound of general formula (I) or a

prysiclogically acceptable salt, solvate or metabolically labile

P

1
"
O

szer thereof adaprted Zcr use in human c¢r veterirary medicine. Such
ccmpesitions may be presented for use in conventional manner in
admixture with one or more physiologically acceptable carriers or
excipients. 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.

Thus, the compcunds according to the invention may be
fcrmulated for oral, buccal, parenteral or rectal administration or
in a form suitable for administration by inhalation or insufflation.
Oral administration is preferred.

Taklets and capsules for oral administration may ccntain
coenventicnal excipients such as binding agents, for example mucilage
of starch cr polyvinylpyrrolidone; fillers, for example, lactose,

icrocrystalline cellulose or maize-starch: lubricants, for example,
magnesium stearate or stearic acid; disintegrants, for example,
potato starch, croscarmellose sodium or sodium starch glycollate; or
wetting agents such as sodium lauryl sulphate. The tablets may be
coated according to methods well known in the art. Oral liquid
preparations may be in the form of, for example, aqueous or oily
suspensions, solutions, emulsions, sSyrups or elixirs, or may be
presented as a dry product for constitution with water or other
suitable vehicle before use. Such liquid preparations may contain
conventional additives such as suspending agents, for example,
sorbitol syrup, methyl cellulose, glucose/sugar syrup or
carboxymethyl cellulose; emulsifying agents, for example, sorbitan
mono-oleate; non-aqueous vehicles (which may include edible oils),
for example, propylene glycol or ethyl alcohol; and preservatives,
for example, methyl or propyl p-hydroxybenzoates or sorbic acid.
The compounds c¢r their salts or esters méy also be formulated as
suppositories, e.g. containing conventional suppositcry bases such

as cocoa butter or other glycerides. For buccal administration the

Cv306/C
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composition may take the form of tablets or lozenges formulated in
conventional manner. S

It will be appreciated that both tabl%é’ﬁ%@ﬂulcs may be
manufactured in the form of sustained release‘formulations, such
that they provide a controlled continuous release of the compounds
according to the invention over a period of hours.

The compounds c¢f ge2neral formula (I) and their physiclicgic

[

ily
cceptable salts, sclvates and metabolically labile esters may be
formulated for parenteral administration by bolus injection or
continucus infusion and may be presented in unit dose form in
ampoules, or in multi-dose conteiners with an added preservative.
The compositions may take such forms as suspensions, soluticns, or
emulsions in oily or aqueous vehicles, and may contain formulatory
agents such as suspending, stabilising and/or dispersing agents.
Rlternatively the active ingredient may be in powder form for
constitution with a suitable vehicle, e.g. sterile, pyrogen-<free
water, before use.
For administraticn by inhalation the compounds accerding to the
invention are conveniently delivered in the form of an aeroscl spray

resentation from cressurised packs or a nebuliser, with the use =f

K]

a suitable propellant, e.g. dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluorocethane or other suitable
gas. In the case of a pressurised aerosol the dosage unit may be
determined by providing a valve to deliver a metered amount.

Alternatively, for administration by inhalation or
insufflation, the compounds according to the invention may take the
form of a dry powder composition, for example a powder mix of the
compound and a suitable powder base such as lactose or starch. The
powder éomposition may be presented in unit dosage form in, for
example, capsules cr cartridges of e.g. gelatin, or blister packs
from which the powder may be administered with the aid of an inhaler
or insufflator.

The pharmaceutical formulations according to the invention may
also contain other active ingredients such as antimicrobial agents,
Cr preservatives.

It will be appreciated that the amount of a ccmpound ¢f general
formula (I) required for use in treatment will vary not cnly with

the particular compound selected ktut also with the rcute of

—
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administration, the nature of the condition being treated and the
age and condition of the patient and will ultimately be at the
discretion of the attendant physician or veterinarian. 1In general,
however, when the compositions comprise dosage units, each unit will
preferably contain 0.1mg to 500mg, advantageously where the
ccmpeunds are to be administered orally Img to 40Cmg of the active
ccmpound. The daily dosage as emplcecyed fcr aduls human treatment
willi preferably range from 0.img to 2g, most preferably frem img to
lg whizh may be administered in 1 to 4 daily doses.

The compounds of the invention may be prepared by a number of
processes as described below wherein the various groups are as
defined for general formula (I) unless otherwise specified.

It will be appreciated by a person skilled in the art that
where necessary, reactive or labile groups in the following
prccesses may be protected in a conventional manner using, for
example, one of the groups described in process (C) hereinafter.

Trus, according to a further aspect of the present invention we
provide a process (A) for preparing the ceompounds of general formula

(I) which comprises treating a compound of general formula (II)

RJ

(wherein Rl, R3 and R4 are as defined in general formula (I)) with

a hydrazine of formula (III)
R2NHNH, (111)

(wherein R? is as defined in general formula (I)) followed by the
removal of any protecting groups where present, as described
hereinafter.

The reaction is preferably effected in a solvent such as an
aqueous alcohol e.g. ethanol, an ether e.g tetrahydrofuran or
dioxan, a substituted amide e.g dimethylformamide, acetonitrile or
water at a temperature in the range of 0°C to reflux and preferably

at room temperature.

'BAD ORIGINAL @
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The intermediate diketones of formula (II) are novel compounds

and form a further aspect of the invention.
In another geneéﬂi_pfgcgss (B) a compound of general fcrmula
I) may be obtlin;diby ist§econversion of another compound of
ceneral formula (I). Thus for example, when R2 represents a
hvirogen atem, such a compound may be converted into a compound of
zeneral feormula (I) wherein R recresents a group —(Cdz)kCORs er
A7 oy reazuion with L=-(CHp)jCCRS or L-(CHy), 50,85,
respectively (wherein L represents a leaving group, for example, a
nalogen atom such as a chlorine, bromine or iodine, or a
vdrocarbylsuiphonyloxy group such as methanesulphonyloxy, cor p-
tcluenesulphonyloxy). The reaction is conveniently effected in a
suitable solvent such as a2 substituted amide e.g dimethylformamide
cr an ether e.g tetrahydrofuran in the presence of a base such as
sodium hycdride or sodium amide, at a temperature in the range 0% to

reflux, and preferably at room temperature.

In an alternative example of process (B) a compound of general

A,
b=

crmu

a (I) wherein R? :is a nydrogen atom may be ccnverted into a

mpound of general formula (I) wherein R? represents a Cy_galkyl,

O
(9]

._a

a

@]
m

)

-cvce klyl or Ca_-cycloalkyl C._42lkyl grzcup, cr a greou

e

¢n with a

[N

t

-(CHz)kCCRS cr - (CHa.), SOZR5 where k 1s 1 to 4, by react
ccrresponding alkylating agent, for example, an alkvlhelide such as
an alkyliodide. The reaction is conveniently effected in a suitable
solvent such as a substituted amide e.g. dimethylformamide or an
ether e.g. tetrahydrofuran in the presence of a base such as
potassium carbonate or sodium hydride, at a temperature in the range
of 00¢c to reflux, and preferably at room temperature.

It will also be appreciated that other substituents in a
compound of general formula (I) may be modified by techniques well
known in the art to produce alternative compounds of general formula
(I).

In another general process (C) a compound of general formula
(I) may be obtained by deprotection of a protected intermediate of

eneral formula (Ia)

v
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(wherein Rl, R, 3 and R4 are as defined In ceneral formula (I)

Il

ot
y

[0}

at least crne reactive group is olocked Dy a prcotecting

o)
Il

roup). The protecting groups may be any cocnventional protecting

[{e]

groups, for example as described in "Protective Groups in Organic
Synthesis” by Theodora Greene (John Wiley and Sons Inc., 1981).
Examples of carboxyl protecting groups include Ci-g21kyl such as
methvl or t-putyl, or C-.jp2ralkyl such as benzyl.

when RY is a tetrazolyl group, this may be protected with, for
example, the trityl group -C(phenyl)3, or a p-nitrobenzyl or 1-
ethoxyethyl group.

Deprotection to yield the compound of general formula (I) may
bte effected using conventional techniques. Thus, for example,
aralkyl groups may te cleaved by hydrogenclysis in a suitable
organic solvent such as an alcohol, e.g. etharol, in the presence of
2 ncble metal catalyst such as palladium or an oxide thereof on a
support such as charcoal, and.conveniently at room temperature and
pressure. Carboxyl protecting groups such as alkyl groups may be
cleaved by hydrolysis using a base such as an alkali metal hydroxide
(e.g. sodium hydroxide or potassium hydroxide) in a suitable
solvent (e.g. an aqueous alcohol such as methanol or ethanol) at
any suitable temperafure up to reflux. Deprotection of the
tetrazolyl group when protected with a trityl group may be effected
by acid hydrolysis using trifluorocacetic acid, a sulphonic acid such
as dl-10-camphor sulphonic acid, or a mineral acid such as
hydrochloric acid in a suitable solvent such as methanol, ethanol,
tetrahydrofuran or mixtures thereof conveniently at room temperature
to reflux. Alternatively, when possible, deprotection of the
tetrazolyl group can be effected by catalytic hydrogenation as
previously described.

In another general process (D) a compound of general formula
(I) in which the substituent Rr? represents a C-linked tetrazolyl

group, may also be prepared frcm a compound of general formula (1IV)

BAD ORIGINAL @
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o C
N
N
RZ
D)
RI

)

(wrnerein, R*, R2 ans R” are as defined in general formu.l

[ +1]
™
v
<

I€2T712n witln & sultable azide such as scdium ezicde, ammonium azide
(creferably prepared in situ from sodium azide and ammonium

chloride), trialkyl-(e.g.triethyl)ammonium azide (preferacly

[1e]

prepared in situ from sodium azide and a trialkylamine (e.
triethylamine)), a trialkylsilylazide (e.g. trimethylsilylazide) or
an alkyl azicde e.g. tributyl tin azide. The reaction is
conveniently effected in a solvent such as xylene, an ether, for

exerple, dimethoxyethane or tetrahydrofuran, or a substituted amide,

h

¢z example, dimethylformamide, at an elevated temperature, such as

he reflux temperature of the sclvent, for betwsen ! and 10 days.

t

Where the azide is tributyl tin azide the reaction may conveniently
De effected in the absence of 2 solvent at a temperature betwesan
room temperature and 180%c. such a reaction leaves the =etrazolyl
group protected with a tributyl tin group, which cen readily te
remcved using agueocus base or acid. wWhere aqueous base is used o
effect this deprotection, the compound may te treated with an
aqueous acid to liberate the tetrazole.

Compounds of general formula (IV) may be prepared by processes
analogous to those described herein commencing from a compound cf
focrmula (XV).

The Intermediate compounds of general formula (IV) are novel
compounds and form a further aspect of the present invention.

In‘another general process (E) a compound of general formula
(I) in which the substituent RY represents -NHSO,CF3, may be

prepared from a compound of general formula (V)

RJ
H,
N :
Rl

Cvi0e/C
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(wherein Rl, RZ and Rr3 are as defined in general formula (1)) by

reaction with .rzfluoromethanesql C 8nhydride or
tr 1‘luo'ome'hy‘su‘ohonyl chloride, in a’ Suﬁg folvent such as a
logenated hydrocarbon, e.g. dichloromethane or chlorform.

Compounds of ceneral formula (V) may be prepared by processes
&rnalogous to those described herein commencing from a ccmpound of
formulia (XVI) cr a nitro precurscr thereof.

Alternatively, compounds of general formula (V) may be prepared
by a Curtius rearrangement of a compound of formula (I) wherein RY
is -CO,H (provided that this is the only carboxyl group in the
molecule) using, for example, diphenylphosphorylazide in the
presence cf a base such as triethylamine and in a solvent such as an
alcohol (e.g. tert-butanol) to form a carbamate followed by
deprctecticn of the amine in a conventicnal manner, f£or example by
acic hydrolysis using hydrochloric acid in a solvent such as
ezhanol.

The intermediate compounds of general formula (V) and the:ir
acid addition salts are novel compounds and form a further aspect of
tne present invention.

In anotner general process (F) a compound of general formula
(I) may be prepared by treating a compound of formula (VI) with a
compound of formula (VII)

RS

2
R__§E) Qﬁ__4<::>>__au R

Rl

(VD (V1I)

(where one of Rrl2 and R13 represents a halogen atom, for example,
bremine or iodine, and the other represents the group -B(OH), or an
ester thereof, and Rl, RZ, R3 and RY are as defined in general
formula (I)).

The reaction may be effected in the presence of a transiticn
metal catalyst such as tetrakis(triphenylphosphine)palladium (0), in

8 suitable sclwvent such as an ether (e.g. 1,2-dimethoxyethane cr

-
—
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tetrahydrofuran) or an aromatic hydrocarbon (e.g. benzene). The
reaction is preferably carried out in the presence of a base such as
an elkali or alkaline earth metal carbonate {e.g. sodium carbonate)
&l & sulitakle temperature up to reflux.

The intermediate compounds of formula (V1) are novel compounds
(3 Itrm & further aspect of the present invention.

In 2nother gereral process (G) a cempeund cf general formula

: : . ~e - ! f :
“n2Ifln BT regresents the group - {LHZ2) JCORT where n Is zero and

epared by reacting a bipheny! compound of

1)
[}
(

(o))

f
b
=~
O
»

<
2|

A1)
<

0
@
‘0

"

fcrmula (VIID)

kR o

(wherein RY is as defined in general formula (I) and L is a leaving

ccur es defined abcve) with a compound of formula (IX)
R__;{ > Li 1x)
N

(wnerein R* and R® are as defined in general formula (I) and R’2 is
a C;_salkcxy group) .

The reaction is conveniently effected at a temperature between
-100°C and room temperature in a suitable solvent such as an ether,
fcr example, tetrahydrofuran, dimethoxyethane or diethyl ether.

in the processes (A), (B), (C), (D), (E), (F) and (G) described
abcve, the compounds of general formula (I) may be obtained in the
form of -a salt, conveniently in the form of a physiologically
acceptable salt. Where desired, such salts may be converted into
the corresponding free acids or free bases using conventional
methods.

Physiologically acceptable salts of the compounds of general
formula (I) may be prepared by reacting a compound of general
fermula (I) with an appropriate acid or base in the presence of a

suitable solvent such as acetonitrile, acetone, chloroform, ethyi

[+

cetate or an alcohcl, e.g. methanol, ethanol or isoprcpanol.
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Fhysiologically acceptable salts may also be prepared from
other salts, including other physiologically acceptable salts, of

the comp
The

u eneral formula (I), using conventional methods.

I m&i iate compounds ¢f general formula (II) may be

prepared from a compound cf formula (X)

o 0

.
RI/ \CH?/ \RJ (X)
{(wherein R! and R3 are as defined in general formula (I)) by

coricensation with a compound of formula (XI)

)
(XD)

-

(whezein R% is defined in general formula (I) and L is a leaving
group, for example a halogen atom such as chlorine, bromine or
iodine, or a hydrocarbylsulphonyloxy group such as
methanesulphonyloxy, or b-toluenesulphonyloxy). The reaction is
preferably effected under basic conditions, for example, in the
presence of sodium hydride, potassium carbonate or sodium methoxide.
The reaction is conveniently effected in a solvent such as
acetonitrile or an ether e.g. tetrahydrofuran or dioxan, a ketone
€.g. butanone or acetone, or a substituted amide e.g.
dimethylformamide, at a temperature between OOC and the reflux
temperature of the solvent.

Compounds of formula (X) may be prepared by reaction of a

compound of formula (XII)

‘RlcocH, (XII) -
With a compound of formula (XIII)

R3C0,CH4 (XIII)
preferably in the presence of a base such as sodium amide, sodium

hydride or tetra-n-butyl ammonium fluoride. The reaction is

conveniently effected in a solvent such as an ether e.qg.

BAD ORIGINAL @
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tetrahydrofuran or dioxan, or a halogenated hydrocarbon e.g.

dichloromethane at a temperature between 00¢c and the reflux

temperature of the solvent. B I %%?g %
Compounds of formula (VIII) and (XI) may be’brepared from a

ccmpeund cf formula (XIV)

O -

using any suitable reagent well known in the art for converting the
methyl group in formula (XIV) into the group -CHyL (wherein L is as
defined above). Thus for example, when L is a halogen atcm, a
ccmpound of formula (XIV) can be converted into a compound cf

formula (XI) using N-chloro amides, tert-butyl hypochlorite or N-

bremesuccinimide. Halogenation may be catalysed by light, thus the

LA
(11
Y

ction mixture can be illuminated with a suitable artificial light

source, and preferably in the presence cf a free radical initiator

such as szobisisobutyronitrile (AIBN) or dibenzovyl peroxide. The
reaction may be ccnveniently effected in a sclvent such as a

cride at an elevated

[

halogenated hvdrocarbon, e.g. carbon texrach
temperature such as the reflux temperature of the solvent.
Compounds of fermula (XIV) in which RY represents a C-linked

tetrazolyl group may be prepared from a compound of formula (XV)

A w

using the reagents and conditions described in process (D).
Compounds of formula (XIV) in which RY represents the group

—NHSOZCH3‘may be prepared from a compound of formula (XVI)

-0
(xvny

using the reagents and conditions described in process (E).
Compounds of formula (XIV) in which R4 represents -COOH or
—NHSCZCF3, and compounds cf formulae (XV) and (XVI), may be prepared

by reaction of a compcocund c¢f formula (XVII)

cv306/C
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(xXvin

(wherein 2 represents a bromine or iodine atom or the group
-CSC,CF,, and r4a represents either -COOH, ~NHSO,CF3, a nitrile or
aminc group or a 3roup ccnvertitle thereto by standard methodology)
with a corresponding 4-methylbenzeneboronic acid derivative in the
presence of a palladium (0) compound such as
tetrakis(triphenylphosphine) palladium (0) in a solvent such as
dimethoxyethane in the presence of a base such as sodium carbonate
or thallium hydroxide. The reaction is conveniently effected at an
elevated temperature, such as the reflux temperature of the solvent.

Compounds of formulae (VI) or (VII) where R1? or R13 represents
-B(OH), may be prepared from the corresponding halides by lithiation
at low temperature followed by reaction with a suitable boronic acid
ester (e.g. triisopropylborate) and subsequent hydrolysis with water
or an acid (e.g. hydrochloric acid).

Alternatively, compounds of formula (VI) wherein RYZ represents

fai may be prepared by the reaction of a compound of formula (XVIII)

RD
pd
e o
o
R

with a compound of formula (III) under the reaction conditions of
general process (a).
Compounds of formula (XVIII) may be prepared by reaction of a

compound of formula (XIX)

LCH, ——@——Hal XIX)

(wherein Hal is a bromine or iodine atom and L is a leaving group)

.

with a compound of formula (X) under basic conditions, for example,
in the presence of sodium hydride, potassium carbonate or sodium
methoxide. The reaction is ccnveniently effected in a solvent such

as acetonitrile or an ether e.g. tetrahydrofuran, a ketcne, e.g.
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acetone ¢r a substituted amine e.g. dimethylfcrmamide, at a

temperature between_0°c and the reflux temperature of the sclvent.

b
9
ct
b
O
4
(o]
th
o

Compoundsf'étg QIX) may be pregared by lithi

X

F—€))—Hal (XX
&

The reaction may be effected using an alkyllithium compound,
fcr example, tert-buty. lithium at a temperature between -.00°C and
rcecm temperature, in a suitable solvent such as an ether, for
example, tetrahydrcfurzn, dimethoxyethane c¢r diethyl ether.

Cempcoends of ferrmuola (XX) may be prec:zred by halogenation of a

cempound of formula (X®I)
HL;@ (XXD)
N

using standard methodclogy described herein above.

Compounds of formula (XXI) may be prepared by the reaction of a
compound of formula (X) wherein R3 represents -(Cﬂz)nCOR7 (where n
is zero and R is Ci.gelkoxy) with a compound of formula (III) using
the method of general process (A).

Intermediates of formulae (III), (VII), (VIII), (XII), (XIII),
(XVI) and‘(XVII) are either known compounds or may be prepared by
methods analogous tc those described herein or used for the
preparation of the xncwn compounds.

The follcwing examples illustrate the invention. Temperatures
are in 9C. "Dried" refers to drying using magnesium sulphate. Thin

layer chromatography was carried out on silca, using one of the

following solven: systems: A - ether:hexane, 3 -
dichloromethane:ethanc.:ammconia, C - ether:petroleum ether (40-6C°%),
D - ethyl acetate:rexaeane, E - ethyl acetate:ethanol, ¢ -
etrer:ace-ic acid, G - ether:hexane:acetic acid, or H - ethyl

<)
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acetate: acetic acid. The following abbreviations are used: DFC -
dry flash chromatography on silica gel (Merck 9385); THF-~
tetrahydrofuran: DME - dimethoxyethane; AIBN =~
azobisisobutyronitrile; DMF - N,N-dimethylformamide; TFA -

triflucrocacetic acid.

.-Methcxv-2,4-octandione

2-Hexanone (96.8g) was added dropwise over 15min under nitrogen to a
stirred suspension of sodium amide (37.7g) in dry ether (1 litre) at
room temperature. The mixture was stirred for 12min, a solution of
methyl methoxyacetate (50.3g) in dry ether (150ml) was added
dropwise over 20min, and the mixture was heated under reflux for 2h.
The mixture was cooled, poured into ice and 2N hydrochloric acid
(600ml) and the agqueous layer extracted with ether (4x 300ml). The
crganic layers were washed with 8% sodium bicarbonate solution and
brine, dried and evapcrated to give an orange liguid (102g).
Furification by DFC, eluting with System A (5:95) gave a yellow
liguid (36g).

T.l.c. (System A 5:93) Rf£ 0.1.

l,1-Dimethvlethvl 4'-bromomethyvlbiovhenyl-3-carboxylate

(a) 1l,1-Dimethylethyl 2-bromobenzoate

A solution of o-bromobenzoic acid (l1g), N,N’-dicyclohexyl
carbodiimide (1.129g), t-butanol (405mg) and 4-dimethylaminopyridine
(61lmg) in dry ether (20ml) was stirred at room temperature for 18h.
The resulting precipitate was filtered off and the filtrate
evaporated to give a colourless solid which was triturated under
petroleum ether (40-60%) (20ml) and filtered. The filtrate was
evaporated to give a pale yellow o0il (0.994g). b.p. 80-849/0.35
mmHg .

(b) 1l,1-Dimethylethyl 4’'-methvlbiphenyl-2-carbcxvlate

A mixture of Intermediate 2a (2.0g) 4-methylbenzeneboronic acid
(1.17g), tetrakis(triphenylphosphine) palladium () (269mg) and
sczdium carbonate solution (1IM; 21ml) in OME (80ml) was heated under

reflux for 18h. The solvent was evaporated and the residue

-
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partitioned between ether (3x 50ml) and sodium carbonate (2N; 100ml)
and the combined organic extracts were washed with brine (2x 100ml)
and dried. The solvent was evaporated to give a pale vellow oil
which was purified by shcrt-path column chromatography on silica gel

(Merck 7729; 40g). Elution with System C (1:40) gave a colourless,

3

ctile oil (1.88g).

T.i.c (Svetem C 1:40) RE 0.3.

(<) i,1-Cimethylethyl 4’-bromomethylbiphenvi-2-carboxylate

A mixture of Intermeciate 2b (1.825g), N-bromosuccinimide (1.21q)
and dibenzoyl percxide (130mg) in carbon tetrachloride (30ml) was
heated under reflux for 18h. The solvent was evaporated in vacuo
and the residue partitioned between ether (3x 50ml) and sodium
bisulphite solution (50ml). The combined organic extracts were

dried and the solvent evaporated to give a yellow 0il which was

purified by short-path column chromatogrpahy on silica gel (Merck
7729; 60g). Elution with System C (1:30) gave a colourless
crystalline sclid (1.13g).

T.1.2 {(System C 1:30) Rf 0.25.

Intermediate 3

Z-(4-Bromomethnvl (phenvl) )} -2’ -(trivhenvlmethvl)tetrazol-1l-vl benzene

(a) 2-(4-Methvlphenyl)benzonitrile

To a solution of o-bromobenzonitrile (40g) and 4-
methylbenzeneboronic acid (33g) in DME (2 litres) was added tetrakis
(triphenylphosphine) palladium (0) (7.58g) and then sodium carbonate
(1M, 592ml). The mixture was stirred vigorously and heated at
reflux for 18 hours. The solvent was removed in vacuo and the dark
residue partitioned between ether (800ml) and sodium carbonate (1M,
800ml); the aqueous phase was extracted with ether (3x 400ml). The
combined organic phases were dried and concentrated in vacuo to
afford an orange oil which was crystallised from System C (1:3)
using activated charcoal as a decolourising agent to afford a white
sclid (33.0q).

T.l.c. System A (1:9) Rf 0.30

(z) 2-(4-Mezhylphenvl)~lH-tetrazo.-1-vl benzene

BAD ORIGINAL @
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A mixture of Intermediate 3a (7g) and tributyl tin azide (24g) was

heated at 160°C. Further amounts of Intermediate 3a were added

after 2h (4g) and a further 1.5h (2g) i § ,“1§gﬁ§hcn continued

f£or ancther 1.5h. The cooled reaction f QY€ %&iu%ed with ether
(200ml) and extracted with agquecus sodium hydroxide solution
(2M:50ml). The aqueous mixture was poured into cold concentrated

HZL (20ml) and the white solid filtered and air-dried. This solid

was crystaliised from toluene (200mi) to give the title comoound as

Cream microcrystals (10.2g).

T.l.c. ether Rf. 040

(c) 2-(4-Methvlphenyl)-2’-(triphenvimethyl)tetrazol-1-vl benzene

To a suspension of Intermediate 3b (12.2g) in dry dichloromethane
(100mi) was added triethylamine (12.8ml). Trityl chloride (14.6qg)
was added followed by N,N-dimethylaminopyridine (251mg) and the
resultant solution was stirred at room temperature for 16h. The
reaction mixture was partitioned between water (200ml) and
dichlorzcmethane (200ml). The separated organic phase was washed
with water (200ml), dried and ccncentrated in vacuo to give the

title compound as a cream-coloured solid (21.2g).

T.l.c. System A (1:1) Rf 0.55

(d) 2-(4-Bromomethvl(ohenyl))-2'—(triphenvlmethvl)tetrazol-l-yl

benzene

To a solution of Intermediate 3¢ (21.1g) in carbon tetrachloride
(600ml) was added N-bromosuccinimide (8.3g), and the mixture heated
almost to reflux. Dibenzoyl peroxide (854mg) was added and the
mixture heated at reflux for 3.5h. Further dibenzoyl peroxide
(800mg) was added and the reaction mixture heated at reflux for a
further 60h. Further N-bromosuccinimide (4.2g) and dibenzoyl
peroxide (854mg) were added and the mixture heated at reflux in the
presence of a 200W lamp for 3h. The cooled mixture was filtered and
the filtrate washed with water (2x150ml), dried and concentrated in

vacuo to afford the title compound as a cream glassy solid {239) .

T.l.c (ethyl acetate:petroleum ether 1:1) Rf 0.90.

Intermediate 4
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l,1-Dimethylethyl 4'-12-(methoxyacetvl)-3-oxoheotanyl][1,1'-

biphenyl]-2-carboxylate

Intermediate 1 (13.4g) was heated under refiux with Intermediate 2
(30.0g) and anhvcrous potassium carbcnate (10.85) in acetone (390ml)
with stirring under nitrogen for 6h. The solvent was evaporated and
the residue partiticned between water (300mi) and ether (3x 20¢mly) ;
thne crganic extralts were washed with brine, dried and evapcrated
o five an crange oSil (39.5g). Purification by CFC eluting with

System A (1:4) gave the title compound as a cale yellow oil (25¢) .

T.l.c. System A (1:3) Rf 0.1.

Intermediate 5

1-Me:hoxv-3-[(2'-I2-(:riohenvlme:hvl)—2H-tetrazcl—5—vl]il,l'-

biphenvl)-4-vliimethvl]-2,4-octandione

Sodium hydride (8C% dispersion in oil, 200mg) was added to a stirred
solution of Intermediate 1 (0.96g) in dry TEF (20ml) at room
temperature under nitrogen, and stirring was continued at room
temperature for 40min. A solution of Intermediate 2 (2.08g) in THF
(Sml) w~as added, and the mixture was heated under reflux for 22h.
The mixture was poursd into water (53ml) and extracted with ether
{3x 40ml): tne crganic layers were washed with brine, dried and
evaporated to give a dark yellow oil (2.38g). Purification by DFC

eluting with System A (20:80 to 50:50) gave the title compound as

pale yellow o0il (0.8qg).
T.l.c. (System A 40:60) Rf 0.2.

Intermediate 6

1,1-Dimethvlethvyl 4’—[[3-butyl-5-(methoxvmethvl)-1H-ovrazol-4~yll

methyl} (1,1’ -biphenvl]-2-carboxvlate

Intermediate 4 (0.5g) was stirred at room temperature with hydrazine
hydrate (85%, 0.086ml) in absolute ethancl (15ml) under nitrogen for
16h. The solvent was evaporated to give a colourless oil (375mg) .
Purification by TFC eluting with System B (98:2:0.2) gave a
colourless oil (325mg).

T.l.c. System C (50:50), Rf 0.2.
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{a) l,1-Dimethylethvl 4'-1[S5-butyl-3-(methcxymethyl)-l-phenyl-1H-

pyrazol-4-yllmethyl][1,1’~biphenyl]-2-carboxylate; and

(b) ,l gﬂg !;!;Eyl 4’ ~[[3-butvl-5-(methoxvmethyl)-1-phenyl-1H-

pyrazol-l-?llmétr°1 1,1’ -biphenyl]-2-carboxvlate

Intermediate 4 (1.0g) was stirred with phenylhydrazine (0.224ml) in

ethancl (absolute, 20ml) at room temperature under nitrogen for 16h
and heated under reflux for 24h. The solvent was evapcrated o give
an crange oil (1.2Zg). Purification by DFC eluting with System A
(20:90 - 30:70) gave:

(a) Intermediate 7a as a pale yellow 0il (229mg),

T.l.c. (System C 50:50) Rf 0.4, and

(b) Intermediate 7b as a pale yellow oil (256mg),

T.l.c. (System C 50:50) Rf 0.75.

Intermediate 8

{a) 1,l-Dimethylethvl 4’-[{3-butvl-5-(methcxvmethvl)=-1-(2,2,2-

trifluoroethvl)-IH-ovrazol-4—yl]methyl}[1,1’-bichenvl]-2-

carktcxvliate:; and

(k) l1,1-Dimethylethvl 4’-{[S5-butvi-3-{methcxvmethvl)-1-(2,2,2-

triflvoroethyl )-lH-:vrazol-4-vl]me:hvl][1,1’-bi:henvl]-2-ca:boxvlate

Intermediate 4 (0.5g) was stirred at room temperature under ritrogen
with 2,2,2-trifluorcethylhydrazine (70% in water, 0.204ml) in
ethanol (10ml) for 24h. The solvent was evaporated and the residue
(0.7g) purified by DFC eluting with System A (10:90 - 50:50) to
give:

(2) Intermediate 8a as a pale yellow oil (180mg),

T.l.c (System A 50:50) Rf 0.55; and

(b) Intermediate 8b as a colourless oil (239mg),

T.l.c. -(System A 50:50) Rf 0.25.

Intermediate 9

5-[4’-1[3-Butyl-5-(methoxymethyl)-1H-oyrazol-4—vl)Jmethyl][1,1'-

biphenyl]-2-y1)-2-(triphenylmethyl)-2H-tetrazole

Intermediate S5 (150mg) was stirred at room temperature under
nitrogen with hydrazine hydrate (80% hydrazine hydrate; 0.018ml) in
absolute ethancl (3ml) for 3 days. The solvent was evaporated and
the residue purified by DFC, eluting with ether to give the title

comoound as a colourless gum (78mg) .

D ORIGINAL
Cv30¢€/C



26

T.l.c. (ether) Rf 0.2.

Intermediate 10 "{ gﬁgﬁﬁ& ;

(z) 5-14’—[LE-Butvl-S-(methoxymethvl)~l-(2,2,2-trifluoroethyl)-lH-

:v:azol-c—vlimethvlj{1,1’-biohenvl]-2-yl]-2-(::iohenvlme:hyl)-ZH-

Letra

o.e; and

2]

“y -

fz)  f- s'=-{'S-Burvl-3-(methcxvmethvly=-1-12,2, 2-crif

cv:azol—q-vl]methvl][1,1'—biphenvl}-2-vl]-2-(triohenylmethy ) -2H-

tetrazole

Intermediate 5 (0.80%5g) was stirred at rocm temperature with 2,2,2-

H

ifluorcethylhydrazine (70% solution in water, 0.304ml) in ethanol

t

th
O

r 2l1h. The solvent was evaporated and the residue purified by DFC
eiluting with System A (10:90 to 60:40) to give:

(a) Intermediate 10a, T.l.c (System A 50:50) Rf 0.35; and

(k) Intermediate I0b, T.l.c. (System A 50:50) Rf 0.2.

Intermediacte 11

(a) 1, ’'-Dimethvliethv. 4'~-[[1-(Z-aminc-2-oxcethyvl)-S-butvl-3-

(methoxvmethvl)-lH-povrazol-4-vljmethyl)il,1’-bischenv. ' -2-

"

Zarocxv.ate: and

{z) 1, 1'-Dimethviethvl]l 4'-[[l1-(2-amino-2-0ox0echvl)-3-butvl-5-

(me:hoxvmethyl)—lH-oy:azol—é-yl]methyl}[l,l'-biphenvl]-Z-ca:boxylate

Sodium hydride (52mg) was added to a stirred solution of
Intermediate 6 (0.5g) in dry DMF (5ml), and stirring was continued
at room temperature under nitrogen for 1.5h. Chlorocacetamide
(122mg) was added and stirring was continued at room temperature for
3h. The mixture was partitioned between water (30ml) and ethyl
acetate (3x 20ml): the organic extracts were washed with 50:50
brine:water (3x30ml), dried and evaporated to give a pale yellow
gum (658mg). Purification by DFC, eluting with System D (50:50)
followed by ethyl acetate, and System E (95:5) gave:

(a) Intermediate lla as a colourless oil (291mg),

T.l.c. (ethyl acetate) Rf 0.15; and

(b) Intermediate 1llb as a pale yellow gum (277mg},

T.l.c (ethyl acetate) Rf 0.3.

Intermecdiate 12

(a) 1,1'-Dimethvlethyl 4'-[[S-butyl-3-(me-hoxvmethyl)-l-methyl-1H-
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nyazol-4-yljmethylj[1,l'biphenyl]-2-carboxylate: and

(by 1,1’~-Dimethylethyl 4’~1[3-butv1-5-(methoxyme:hyl)-1~methyl-1H—

pv:azol-d-yljmethyl][1,1’—biphenvl!-2-ca:boxylate

A mixture of Intermediate 6 (1.0g), methyl iodide (330mg) and
potassium carbonate (320mg) in DMF (20ml) was stirred at room
temperazure for 3 days. The reaction mixture was poured into water
&nd extracied with ethyl acetate. The ccmbined corganic extrasts
were wasned with water, brine, dried and evaporated to give a
coliourless oil. This was chromatographed on silica gel eluting with
System A (20:80 - 80:20) followed by ether to give:

(&) Intermediate 12a as a colourless cil (124mg),

T.l.c (System F 99:1) Rf 0.3; and

() Intermediate 12b as a colourless cil (330mg}),

T.l.c (System A 50:50) Rf 0.50.

Intermediate 13

(a) 1, -Dimethvlethvl 4'-[[5-bucvl-1-[(dimethvlamino)sulphonyl]—3—

(methoxymethvl)-lH-Dvrazcl-4-vl]methvl]-[1ll’-biohenyl]-Z-

carboxviare: and

{z) l,1-Cimethvlethvl 4’-[[3—butvl-1-{(dimethvlamino)sulphonvl]-s-

(me:hoxvmethvl)—1H-ovrazol-4-vl]me:hvl]fll1'—bichenvl]-2-carboxvlate

Sodium hydride (52mg; 80% dispersion in 0il) was added to a stirred
solution of Intermediate 6 (0.5g) in dry DMF (5ml) at room
temperature under nitrogen. After stirring for 0.5h, N,N-
dimethylsulphamoyl chloride (0.185ml) was added at 09 angd stirring
was continued at 09 for 2h. The mixture was partitioned between
water (30ml) and ethyl acetate (3x 20ml); the organic layers were
washed with 50:50 brine:water (3x 30ml) and brine (30ml), dried and
evaporated to give a pale yellow oil (0.76g). Purification by DFC
eluting with System A (20:80 to 40:60) gave:

(a) Intermediate 13a as a colourless oil (296mg),

T.l.c. (System A 50:50) Rf 0.3; and

{b) 1Intermediate 13b as a colourless oil (231mg),

T.l.c. (System A 50:50) Rf 0.45S.

intermediate 14

(a) 5-(4’-{[3'Butyl-1-ethvl-5-(methoxvmethvl)-1H-pyrazol-4-

gijmethv][1,1’—biohenyl)-Z-yl)—Z-(triphenylmethvl)-ZH-tetrazole; and
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{b) 5-[4'-[{5-5u:vl-1-ethyl-3-(methoxymethyl)-1H-py:azol-4-

y;jme:hvj[1,1'-biphenyll-2-yl]-2-(triphenylmethyl)-2H—tetzazole
A solutiog.iéiéq;e:modiate 9 (1.26g) in dry DMF (5ml) was added
peE D ST

dropwise to ‘sigﬁension of sodium hydride (60% in oil, 116émg) in
dry CMF (Sml). The resulting pale yellow solutisn was stirred at
room temperature for 0.%5h, then a solution of the ethyl iodide
t0.1¢ml) in dry IMF (iml) was added dropwise. The mizxture was
stirred at room temperature for 2h, then partiticned between water
(¢0ml) and ethyl acetate ( 3 x 20ml). The combined organic extracts
were washed with trine/water 1:1 (3x 50ml) and dried. The solvent
was esvapcrated to give 2 pale yellow foam (1.283g) which was
purified by shcrt-path column chromatography on silica gel {Merck
7722) eluting with System C (1:1-2:1) to give:

(a) Intermediate 14a as a pale yellow gum (569mg)

rL.m.r. ((l:DCl3, 250 MHz) § 0.85 (3H,t), 1.2-1.6 (44, m), 1.40 (3H,
), 2.45 (2H, t©), 3.20 (3H, s), 3.70 (2H, s), 4.12 (2H, q), 4.20
(2H, s), 6.90-7.50 (78, m), 7.85-7.9 (iH); and

{(p) Intermediate i14b (654mg)
f.m.r. (CDClgy, 250 MHz) 8§ 0.85 (3H, ), 1.2-1.3% {(3H, m), 1.41 (3H,
%), 2.40 (23, v), 3.3) (23, s), 3.72 (2H, s) 4.05 (24, q), 4.23 (2H,

s), 6.80-7.30 (7H, m), 7.85-7.9 (IH) .

Intermediate 15

(a) 5-[4'-[[3—Butyl-1-[(dimethylamino)sulphonovl]-s-

(methoxvmethyl)-IH—oyrazol-é-yl]methyl][1,1’-biphenvl]-2-yl]-2-

{triohenylmethvl)-2K-tetrazole: and

(b) 5-[4'—([S-Bu:yl-l-[(dimethvlamino)sulphonoyl]-3-

(methoxvmethvl)~1H-oyrazol-4-yl]methvl][1,1'—bisbenvl]-2-vl]-2-

(triphenvimethyl) -2K-tetrazole

Sodium hydride (60% in oil; 93mg) was added portionwise to a
solution of Intermediate 9 (1.0g) in dry DMF (10ml) at room
temperature under nitrogen. The resulting pale yelilow suspension
was stirred at room temperature for 0.5h, cooled to 0°C then a
sclution of dimethylsulphamoyl chloride (222mg) in dry DMF (0.5ml)
was added dropwise. The resulting mixture was stirred at room
temperature for 2h, then partitioned be:ween ethyl acetate (3 x
20ml) and water (29ml). The ccmbined 0rganic extrac:s were washed

with brine/water (1:1) (3 «x 20ml) and dried. The solvent was

Cv3Ce/C
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evaporated to give a pale yellow foam (1.27g), which was purified by
short-path column chromatography on silica gel (Merck 7729) eluting
with System A (1:2) to give:

(a) Intermediate 15a as a colourless foam (462mg)

T.l.c. (System C 1:1) Rf 0.4; and

(b) Intermediate 15b as a colourless foam (615mg)

T.1.¢c (System C 1:1) Rf 0.35.

Intermediaze 16

Phenylmethoxv-2,4-octandione

2-Hexanone (26.7g) was added dropwise over S min at room temperature
to a stirred suspension of sodium amide (10.49) in dry ether (290ml)
under nitrogen. The reaction mixture was stirred for 13min and a
solution of methyl phenylmethoxyacetate (24.0g) in dry ether (40ml)
was added dropwise cver 12min. The mixture was then heated at

reflux for 3h, cooled, and then poured into ice (400g) and 2N HCl

Py

<30ml) . The aqueous phase was extracted with ether (2 x 350ml) and
the ccmbined etheral solution washed with 8% sodium bicarbonate
scliution (2 x 250ml), water (200ml) and br-ine (20Cml), then dried
and evapcrated to leave a yellow liguid (35.8g). This was purified
Sy column chromatography on silica gel eluting with System A (2:98)

to give the title compound as a yellow oil (10.95qg)

T.l.c. (System C 1:9) Rf. 0.50

Intermediate 17

l:i(Phenylmethoxy)methvlj-3-[[2'-[2—(tziphenylmethyl)-2H—tetrazol—5-

1;1[1,1'~biphenyl]—4-yl]methyl]-2,4-octandione

To a suspension of sodium hydride (60% in oil; 820mg) in THF (63ml)
at 0°C was added a solution of Intermediate 16 (4g) in THF (6.5ml)
dropwise over 35min. The reaction mixture was stirred at room
temperature for 40min prior to the addition of Intermediate 3
(6.38g) in THF (21ml) over 15 min. The resultant reaction mixture
wés heated at reflux for 17h. The reaction mixture was concentrated
in vacuo and the residue partitioned between water (80ml) and ether
(3x80ml) . The combined organic layers were dried and concentrated
in vacuo and *hen purified by column chrematography on silica gel

eluting with System C (1:8) to afford the title compound (3.0g) as a

white solid.
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T.l.c (System C 1:3) Rf (.28

Intermediate 18

S-?é'-f‘E-Eutvl-s-{(phenvlmethoxv)methyl]-1H-ovrazol-4-

vl mechvi 711,i’- biohenvl1-2—y11-2-(triohenvlme:hyl)-2H-te:razole

fvcrazine hydrate (€5%; 0.85ml) was added to a solution of

ttsrmesliate 17 (17.17g) in ethancl (100mi) - ntainirng
cdicrlcrometnane (20ml). The mixture was stirred a: room temperature
fer 2 days. The solvent was evaporated in vacuo and the residue

purified by column chromatography on silica gel eluting with System
C (4:1) and increasing the polerity to nea: ether, to give the

title compound as a cclourless foam (7.67q) .

T.1.c (ether) Rf 0.%.

rmediate 19

-+
+NT

[

Phervimethoxv-2,4-heptandione

From 2-heptanone and methyl phenylmethoxyacetate according to the
methd of Intermediate 16.

T.i.c. System A (1:10) Rf 0.39

Intermediate 29

l—[{?henvlme:hoxv)methvl]—3-[[Z"{Z—(t:iphenvlmethvl)—ZH-tetrazol-S-

vl][1,1'-biohenle-4-vl]methyl]-2,4—heptandione

From Intermediate 19 according to the method of Intermediate 17,

T.l.c. System A (1:4) Rf 0.20

Intermediate 21

5—[4’—{[3-Propvl—5-[(phenylmethoxy)methyl]-1H-oyrazol-4-

vl]me:hvl][1,1'—biohenyl]—2-vl]-2-(triphenylmethyl)-2H-tetrazole

From Intermediate 20 according to the method of Intermediate 18.

T.l.c. System A (5:1) Rf 0.25

Intermediate 22

(a) 5-[4’-[{3-Butyl-1—ethyl-5-[(phenylmethoxy)methyl]—1H-pvrazol-4—

yl]me:hvl][111’-biphenvl]-Z—yll—Z—(triohenvlmethvl)-2H-tetrazole:

and

{b) 5-[4'-[{S—Butyl-l-ethvl—3~{gphenylmethoxy)methvl]-lH-ovrazol-4-

vljmethvl][1,1’-biohenvl]-2-y1j-2-(triphenylme;hvl)-ZH-:e:razole

BAD
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A solution of Intermediate 18 (3.0g) in dry DMF (15ml) was added

dropwise to a suspension of sodium hydride (60% dispersion in oil:

2%4mg), in dry DMF (1%ml) at 0° und%{- Lfogen. The mixture was
o

stirred at £-10' for i1Smins, then a s utxonLBfrethyl iodide {660mg)
in dry DMF (1ml) was added dropwise. The mixture was allowed to
warm TOo rcom temperature over lh., The mixture was partitioned
se2n water (50ml) and ethyl acetate (3x25ml) and the combined
crganic extracts washed with brine/water 1:1 (2x50ml) and dried.
The solvent was evaporated to give a pale yellow gum (3.19qg) which
was purified by column chromatography on silica gel eluting with

System A (1:2-1:1) to give the title compound:

(a) Example 22a as a cclourless foam (1.33q),
T.1.C System A (1:2) Rf 0.2; and
(0) Example 22b as a colourless foam (1.60q),

T.l.c. System A (1:2) RS 0.5.

Siwmilerly prepared from Intermediate 18 and the appropriate alkyl

(a) 5-{4’-(fB-Bu:vl-l-(l-me:hvlethvl)-5-Liohenvlmethoxy)methyl]-lH-

pvrazel-4-viimethylj{l,1’-biphenvl]-2-vl1]-2-(triphenylmethyl)-2H-

retrazole
T.l.c. System A (1:2) Rf 0.45
(b) 3-[4’-[[5-Butyl-1-(l-methylethyl) -3~ (phenylmethoxy)methyl]-1H-

gvrazol—4-yl]meth1;][141'~biphenyl]-2-yl]-2-ltriphenvlmethyl)-2H-

tetrazole

T.l.c. System A (1:2) Rf 0.35

Intermeciates 24a and b

{a) 5-[4'—([3—8utyl-1-(2-methylpropyl)-5-[(phenylmethoxy)methyl]-IH-

ovrazol-d-ylimethyl][1,1'—biohenyl]-z-ylj-z-(ttiphenylmethyl)-2H-

tetrazole

T.l.c. System A (2:3) Rf 0.3
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Intermediates 25a and b

(a) 5-[4’—[[3-Butvl-1-(2-cycloorooylmechyl)—5-[(phenylmethoxy)

methvl]-1H-ovrazol—4-yl]methyl]{1,1'-biphenyl]-2-yl]-2-

(triphenvimethvl) ~2H-tetrazole

~
P

ya

.¢. System A (2:3) REf 0.45

{b) £-{8"~-( S-Butvl-1-(2-cveclcprepvimeshvl) -3-{(ghenvimethcxy)

methvl]-1H- ov:azol-4—vl}methvl][1,}’-biohenvl]-2—yl]-2-

(triphenvimethvl)-2H-tetrazole

T.l.c. System A (2:3) Rf 0.42

Intermediates 26a and b

{a) 5—14'-{[B—Butyl-l-cyclobutyl-s-[(nhenylmethoxy)methvl]-IH-

pvrazol-4-yl]methvl][1,1'-biphenv11-2-vl}-2-(triohenvlmethyl)—ZH-

tetrazole
T.l.c. System A (1:1) Rf 0.71

(b) 5-14’-[’5-3utvl-l-cvclobutvl-3-[(Dheqylmethoxv)methvl]—IH—

cvrazcl-4-vlijmethvl] [l ,1’-biphenvl]=~2-yl]-2~-(triphenvimerhvl)-2H4-

a2t rasn’
TELrezcie

T.1.2. System A (1:1) Rf 0.68

Intermediates 27a and b

(a) 5—[4’-[[3-Butvl-1-methyl~5-[(phenylmethoxy)methvl]-lﬂ-pyrazol—4-

vlimethyl](1,1’-biphenyl]-2-yl)}-2-(triphenvimethyl)-2H-tetrazole

T.l.c. System A (4:1) Rf 0.44
(b) 5-[4'-[[S-Butyl-l-me:hyl—B-[(ohenylmethoxv)methyll-lﬂ-pvrazol-4-

vilmethvl] (1,1’ ~biphenyl]}-2-y1]-2-(triphenvimethyl)-2H-tetrazole

T.l.c. System A (4:1) Rf 0.34

Intermediates 28a and b

(a) 5-{4’-{[3-Butyl-l-propyl-5-{(phenylmethoxy)methyl])~1H-pvrazol-4-

vilmethvl][1,1’-biphenyll-2-y1]-2-(triphenylmethyl)-2H-tetrazole

T.l.c. System A (2:1) Rf 0.60
(b) 5-[{4’'-[[S-Butyl-l-propyl-3-[{phenylmethcxy)methyl]l-1H-pyrazol-4-

vilmethvli(l,1'-biphenylil-2-yl)-2-(triphenylmethyl)-2H-zesrazcle

T.l.c. System A (2:1) Rf 0.44

Intermediates 2%9a and b

————EADGRIGINAL Q)
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{a) 5-[4'-({[1,3-Dibutv]l-S-{(phenylmethoxy)methyl]-1H-pyrazol-4-

ylimethyl][1,1’-biphenvyl]~-2-yl]-2-(triphenylmethyl)-2H-tetrazole
T.l.c. Sygtem G. (60:30:1) Rf 0.80

i

(k) 5-[4'?fiiisiﬁiiﬁfvl-3-[(phenylmethoxy)me:nylj—1H-pyrazol-4-

vlimethyl][1l,1°’-biphenvl)-2-yl]-2-(triphenylmethyl)-2H-tetrazole

T.l.c. System G (60:30:1) Rf 0.66

Similarly prepared from Intermediate 21 and the appropriate alkyl

halide were:-

Intermediates 30a and b

(a) 5-[4’-[[1-Ethyl-3-propyl-5-{(phenylmethoxy)methyl]-1H-pyrazol-4-

vilmethyl]}[1,1’-ciphenv]l]-2-yl}-2-({triphenylmethyl)-2H-tetrazole

T.l.c. System A (3:1) Rf 0.75
(b) 5-{4’-[[1-Ethyl-S-propvl-3-[((phenylmethoxy)methvl]l-1H-pyrazol-4-~

vlimethyl][1,1’-biphenvl]-2-y1]-2-(triphenylmethvl)-2H~tetrazcle

T.l.c. System A (3:1) Rf 0.60

Inctermediates 3la and »

() S-14’-[[i-(1-Methvliechyl)-3-propvl-5-{(phenvimethoxv!methyl]l-1H-

pvrazol-4-vl]methyl] (1,1’ -biphenyl)}-2-vll-2-(triphenvlmethyl)-2H-

tetrazole
T.l.c. System A (1:1) Rf 0.50
(b) 5-{4'-{[1-(1-Methvlethyl)-S-propvl-3-{ (phenylmethoxy)methyl)~1H~

pyrazol-4-ylimethyl]{1,1’-biphenv]l]-2-yl]-2-(triphenylmethyl)-2H-

tetrazole

T.l.c. System A (1:1) Rf 0.36

Intermediate 32

Phenylmethoxy-2, 4-hexandione

2-Butanone (47.65ml) was added dropwise over 10min to a mechanically
stirred suspension of sodium amide (95%; 20.78g) dry ether (600ml)
at room temperature under nitrogen. The reaction mixture was
stirred at room temperature for 15min. A solution c¢f methyl
phenylmethoxyacetate (48.0g) in dry ether (50ml) was added dropwise
over 13min at room temperature under nitrogen, and the reaction
progressed according to the method of Intermediate 16, to give the

title compound as a yellow o0il (23.35qg)
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T.l.c. System A (1:10) Rf 0.15.

-ntermediate 33 _—

A

%ﬂy‘l) -2H~tetrazol-5-

vilf{l,i’-tiphenvli-4-vilmethyl]-2,4-hexandione

1-[(Phenvlmethcxv)methvl}-3—L{2-[2-(tr;g%-

from Intermediate 3l according to the method of Intermediace 20.

(&)
)
(@)

T.l.¢c. System A (.-4; Rrf

v
vi]me:hvl‘jl,l‘-bichenvl]—2-vl}—2-(triohenvlmethvl)-2H—tetrazole

From Intermediate 33 according to the method of Intermediate 21.

T.l.c. System A (6:1) Rf 0.21.

Intermecdiazes 3%a and b

(a) 5-{4’-[[1,3—Diethvl~5-[(ohenylmethoxy)methvl]-lH-ov:azol-4-

vl1methvl"141’—biohenvl]-2—vl]—2-(t:iohenvlmethvl)-ZH—tecrazole;

,\
o
w

1
-
oo
~

|

L
yos

S
o

-Cietnvl-3-((ohenylmethoxv)methvl]-1H-cvrazol-4-

yimethvl: "1, 1"~richenvl]-2-v1l]-2-~ trichenvimethvl) -2H~-%etrazole

From Intermediate 34 according to the method of Intermediate 22

(a) Intermediate 35a as a yellow gum (1.18g)
T.l.c. System A (3:1) Rf 0.60
(b) Intermediate 35b as a yellow gum (1.40q)

T.l.c. System A (3:1) Rf. 0.40.

ntermediate 36

1,1-Dimethvlethyl 4'-[3—cxo—2-(phenoxvacetyl)heptanvl](1,1'-

biphenvl]-2-carboxylate

From Intermediate 16 and Intermediate 2 according to the method of
Intermediate 17.

T.l.c. System A (1:5) Rf 0.25,

Intermediate 37

1,1-Dimethylethyl 4'-[[3-butyl-5-[(phenvimethoxy)methyl]-i{-pyrazol-

4-vlilmethvylifl, 1’-tichenyl]-2-carboxvlate
From Intermedliate 2€ according tc the method of Intermediate 18.
cv3ce/C
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T.l.c. System A (3:2) Rf 0.15.
Intermediate 38a and b
(a) 1,1-Pimethylethvi 4'-![3-butvl—1-ethyl-5-[(ohenylmethoxy)

methyl)-1H-pvrazol-4-vlimethyl]{1,1’-bivhenvl])-2~carboxylate; and

(o) 1,1-Cimethylethvl 4’-{({5-butyl-l-ethyl-5-[(phenylmethoxy)

methvl]-lH-pvrazol-4-vlimerhvl][1,1’-piphenvll-2-carboxvlate

From Intermediate 37 ancd ethyl iodide according to the method of
Intermediate 22.
Intermediate 38a: T.l.c. System A (1:1) Rf 0.35

Intermediate 38b: T.l.c. System A (1:1) Rf 0.2.

intermediate 39a and b

(a) 1l,1-Dimethvlethvl 4'-[[3-butyl-l-(l-methylethyl)-5-

l(ghenylme:hoxy)methvl]—lH-oyrazol-G-yl}methvl][1,1’-biohenyl]-2-

carboxvlate; and

(b) l,1~-Dimethvlethvl 4’-[[S-butyl-1-(l-methvlethyl)-3-

L(phenylmethoxv)methvl]-lH-ovrazol-d-yl]methyl][1,1’-biohenvl]-2-

carboxvlate

From Intermediate 37 and iscpropyl iodide according to the method of
Intermediate 22.

intermediate 39a: T.l.c. System A (1:2) Rf 0.3

Intermediate 39b: T.1l.c. System A (1:2) Rf 0.2.

Intermediate 40

l,1-Dimethylethyl 4’ -[[3-butyl-l-ethyl-S~[(hydroxymethvl)-1H-

pyrazol-4-vl)imethyl]){1,1’-biphenyl]-2~carboxvlate

From Intermediate 38a according to the method of Example 26.

T.l.c. ethyl acetate:hexane (1:1) Rf. 0.4.

intermediate 41

l1,1-Dimethvlethyl 4’ -{[3-butyl-5- (hydroxymethyl)-1-(l1-methylethvl) -

1H-pyrazol-4-vlimethyl]) {1, 1’ -biphenyl)-2-carboxvlate

From Intermediate 39a according to the method of Example 26.

T.l.c. System A (1:1) Rf. 0.25.

Intermediate 42

cv306/C
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l1,1-Dimethylethyl 4’ -[[3-butyl-l-ethyl-5-formyl-lH-pvrazol-4-

viimethvl]{l,1’'-biphenyl]-2-carboxylate

From Intermediate 40 according to the method of Example 42.
T.1.c. System A°(1:1) R 0.7.

Intermecdiate 43

l,l-Dimethvletnv] 4’ -1f3-butvl-S-formyl-1-(l-meshvliecnyvl})--y-

pyrazci-4-yviimethyvl® ‘1l 1l’-riphenvli-2-carbcxviate

From Intermediate 41 according to the method of Example 42.

T.l.c. System A (1:1) Rf. 0.7.

Intermediate 44

3-Butvl-4-[[2’-[(1,1-dimethvlethoxy)ca:bonvl)[1,"-bioheny11—4-

yllmethyll-l-ethyl-lH-pyrazole-5-carboxvlic acid

From Intermediate 42 according to the method of Example 50.

T.l.c. ether:hexane:acetic acid (50:50:1) Rf. 0.6

Intermediates 452 and b

(a) 5-T4’-[[1-(2-Me:hvloroovl)-3-oronvl-5-[(Dhenvlzethoxv)methvll-

. ) oo m YT v e T A et N . .
iH-ovrazol-4-viimetavilll 1’ -tishenvl}]-Z-yl —e~{tzignenyimernyl) -2K-

tetrazole., and

(b) S-[4’-j[l-(2~Methvlpropvl)-5—srccyl-3-{(ohenvlmethoxv)methylj—

lepyrazol—4-yl]methvl][1,1’~biohenyl]-2-vl]—2-(triohenylmethyl)—2H-

tetrazole

From Intermediate 21 and 2-methylpropyl iodide according to the
method of Intermediate 22.

Intermediate 45a: T.l.c. System A (1:1) Rf 0.27

Intermediate 45b: T.l.c. System A (1:1) Rf 0.19

Intermediate 46

3—Butv1-4-[[2’-(l,1-dimethvlethoxy)carbonyl][l,l’~biohenvl]-4-

vllmethyl]-1-(l-methylethyl)-1H-pyrazole-S-carboxylic acid

From Intermediate 43 according to the method of Example S0.

T.l.c. System G (20:20:1) Rf 0.65

Example 1

4’—{[B-Sutvl-S—(me:hoxvmethvl)-1H—pvrazol-4-vljmethvl]514; -

oiohenvi]-c-carboxylic acid trifluorcacetate (1:1) sa.t

CVil6/C ‘BAD ORIGINAL
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A soluticn of Intermediate 6 (320mg) in dry dichloromethane (30ml)
was treated with TFA (1lml) and the reaction stirred at room
temperature for Sh. The volatiles were removed in vacuo and the

residue triturated with ether to give the title compound (162mg) as

a white solid.

T.l.c. (System C 50:30), Rf 0.0S.

e

(8]

3 cund: C,60.7; H,5.7; N,5.5.

a

‘<

C

ro

I

H26N203.CF3C02H :equires C,61.0: H,S.S; N,S.?%.

Example 2

4'-[{5-8u;yl-3~(methcxvmethyl)-lsphenyl-IH-oyrazol-d-yl]methyl][1,1’

-tiphenvl]-2-carboxvlic acid

A solution of Intermediate 7a in TFA (3ml) was stirred at 200 for
S0min. The reaction mixture was concentrated in vacuo and the
residue was dissolvecd in dichloromethane (15ml). The organic layer
was extracted with sodium bicarbonate solution (8%; 3x 30ml). The
combined extracts were acidified to pH=1 with dilute hydrochlcric
acid and then extracted with dichloromethane (3x 30ml). “he
combined extracts were washed with brine (30ml), dried and

c¢cncentrated In vacuo to yield a the title compound as a pale brown

sclid (157mg). m.p. 83-91°¢C
T.i.c. (System B 50:8:1) Rf 0.44.

Example 3

4'-{[3-Butyl-5-(methoxymethyl)-1-ohenyl-lH-pyrazol—4vl]methyl][111’-

biphenyl)-2-carboxylic acid

Intermediate 7b (25€mg) was stirred at room temperature with TFA
(Iml) in dry dichloromethane (5ml) overnight. The solvent was
evaporated to give a brown oil (280mg). Purification by DFC eluting

with System G gave the title compound as a pale yellow gum (95mg).

T.l.c. (System G 50:50:1) Rf 0.4
Analysis Found: C,76.6; H,6.9; N,5.7.
C29H30N203 requires C,76.6; H,6.65 N,6.2%

Example 4

4'-[[3-Butyl—5-(methoxzmethyl)-1-(2,2,2—trifluoroethvl)-lH-pyrazol

~4-vi)methyl] {1, 1’-biphenyl]-2-carboxylic acid

BAD ORIGINAL Q
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Intermed:iate 23 (190mg) was cissolived in 98% formic acid (4m.) and

trhe sclution allecwed 2o stand at ro-m temperature cvernicht (16n).
d the residte arecircsced

-2 excess Icrmic ac.d was evaporetsd an

with tecluene (I0ml) <2 give & cclzurless gum (17Smg) Furificaticn
Ty IFZ eluting with Svstem G (80:50:1) cave -he £itl¢ comoound as a

- - - - e o~ mA Lz ae -~ =
SI.TlI.ess gum AFlmay Z.2.C (fwvstzm G OEC ) 2L 2

- s T - ~ sz = SR [

~ATalWELS Tuns -+, T2 =y = P

- w - -~ - S e 2 = & I, ¢ %
—~chi~sralN~Tq rI2gulrss C,e5.2: H,¢ N,c..x

- STa T3

~Tzzl.€e

irntermediate § (40mg) was treated with 2N hvdrochloric azid (iml) :in
THF (5ml) at room tempesrature and the mixture was stirred at room
temperature fcr Th. The mixture was partizicned between e-hvl

2cetate (15ml) and dilute aguecus sodium hydroxicde (2ml of ZN :in

-iml cf water). The agueous layer was neutralized with excess

seturated agueous ammcnium chleoride (10ml) and extractad with ethvl
&cetate (3x 10ml). The latter crganic layers were washed wisch
tzine, dried and evarorated to ¢ive the title comcoucngd as a
clliurless gum (1lmg). T.l.¢ {System H €5:1) RE C.3.

T.om.z. (CDC14,258 MHEZ) §, 0.8%5 (3H, =), 1.15-1.%% (44, =),
2.45 (24, ), 3.2 (z4, sy, 3.77 (2H, s), 4.14 (ZH, s), 7.C-2.0
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dl-10-Camphor sulphonic acid (20mg) was added to a stirred solution
of Intermediate 10a (103mg) in THF (10ml) and methanol (3ml), and

stirring was continued at room temperature for 16h. The solvent was

evaporated to give a pale yellow 0il, which was purified by DFC

eluting with System G to give the title compound as a white solid

(35mg) . m.p. 45-51°C T.i.c. (System F 99:1) Rf 0.5.

Examcle 8

5-[4'—[IS-Butyl-B-(methoxvmethvl)—1-(2,2,2-trifluoroethyl)-lH-

pvrazol-4-vlimethyl} (1,1’ -biphenyl]-2-yl)-1H-tetrazole

dl-10-Camphor sulphcnic acid (40mg) was added to a stirred solution
of Intermediate 10b (203mg) in THF (20ml) and methanol (éml), and
stirring was continued at room temperature for 20h. The solvent was
evaporated to give a pale yellow oil. Purification by DFC eluting
with System G (50:50:1 to 100:0:1) gave a colourless oil (129mg)
wrhich was dissolved in chloroform (10ml). n-Heptane was added, and

the solvents evaporated to give the title compound as a white foam

(10img) m.p. 48-509.

-~

T.1.c. (System F 99:1) Rf 0.4.

Example 9

4’-[[1-(Z-Amino-z-oxoethvl)-5—butvl-3—(methoxymethyl)-lH-oyrazol-4-

yllmethvl][1l,1’~biphenyl}-2-carboxylic acid

Intermediate lla was treated according to the method of Example 4 to

give the title compound as a white solid {(170mg), m.p. 204-2060,

T.l.c. (System H 98:2) Rf 0.15

Example 10
4'-[[1-(2~Amino-2-oxoethv1)-3-butyl-5-(methoxvmethyl)-1H-pyrazol-4-

yllmethyl}{1,1’-biphenyl]-2-carboxvlic acid

Intermediate 11b was treated according to the method of Example 4 to

give the title compound as a white solid (126mg), m.p. 179-1800

T.i.c (System H 98:2) Rf 0.3.

Example 11

4'-[[S—Butyl~3-(methoxymethyl)-1—methyl~lH-pvrazol-4-vl]methyl}[1,1'

-biphenyl]-2-carboxylic acid

Cv3gs6/C
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A sclution ¢f Intermecdiate 12a (lid4mg) in dry SMF (5ml) was treates

with TFA (lml) at rocm zemperature, and stirring was ccrntinued at

"t
@®
'y
o
ot
[
H
a
'
O
ty
b

5n.  The solvent was evapsrated to give a pale

yellow cii, wn.ch was azectroced wirth n-Leptine te give z vellow

T.L.C (System T C%:1) RZ Q0.2.
-'-’[E—E;:vl-i-«re:u:xvme:hvl)-:—Te:"v;-11~cv:azcl-4-
Yo merthvilll, lf-biokenvll~Z-carboxulia acid, triflucrczcezate ‘1:1)
£z.:

Triilucrcacetic acid (lml) was added . 2 stirred scluticn cof
~nisrmediate 12z (210mg) in dry DMT (1%ml) at roorm temperature, ani
$TiIIing wés continued &t roem temperzture Sir ITh The sclvent was
SVEALOIElel T ¢ilve a pale2 yellow Cil 1470mg) O-Hsgtane (I0ml) was
22222 and evagorztad: this was rapeztad twize sa Sive Thne tisls
SiTDTENC 25 & pele yelliw oil (Idimg C.i.2 (Zthexz; 2RI 0012

fzzay Trund S.€L.% H,c. i N, 208

:-_;:‘::;.‘;:'; cr.2C2ZE r2zulres C,€0.43; 5,3.%; xN,¢2

4’-{[5—Bu:vl-l-{(c;me:hvlamino)sulchcnvl‘-B-(me:hcxvme:hvl)-1“-

:v:azcl—4-vl}me:hv-j[l,-’-biohenvll-E-ca:bcxvli: acid

intermadiate 13a (2Z.mg) was dissolved in 98% formic acid (4ml) and
~fe sclution allzswed to stand at roem temperature for ¢€n.
exctess formic acid was evapcrated and the residue azectrecred twice
with tcluene (2x 15ml) to give a cclourless gum (2S0mg) .

rification by DFC eluting with System & (S0:50) and Systam

=1

tn
(&)
on

0:2) ave tictle ccmpound as a colourless gum (1€39mg)
= -

the
T...2. {(System F 99:1) Rf 0.7

Arelysis Found: C,61.

S
A11N3CcS requires C,6..8: H,6.4; N,B.63%.
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Intermediate 13b was treated according to the method of example 13

to give the title compound as a white foam (11lmg) .

T.l.c. (System F 99:1) Rf 0.8.
Analysis Found: C,62.0; H,6.5; N,8.4.
CogH31N30gS reguires C,61.8; H,6.4: N,8.65%.

‘N

Examole L

5-[4’-[L3-Bu:vl-l-ethyl-5-(me:hoxvmethvl)-lH-ov:azol-4-

vilmethyl](l,1’-biphenyl]-2-yl)-1H-tetrazole

Concentrated HCl (0.4ml) was added dropwise to a solution of
intermediate l14a (0.542g) in methanol (10ml) containing THF (2ml).
The mixture was stirred at room temperature under nitrogen for 1h,
then basified to pH 10 with sodium hydroxide solution (2N; 3ml).
The solvent was concentrated in vacuo and the residue diluted with
water (20ml). The mixture was extracted with ether {3 x 20ml), then
the aqueous phase acidified to PH 1 with HC1l (2N; 4ml). The
resulting opaque solution was extracted with ethyl acetate (3 x
30ml) and the combined ethyl acetate fractions washed with brine (1
Xk 30ml) and dried. The solvent was evapcrated in vacuo to give a
colourless foam (0.34g) which was purified by column chromatography
cn silica gel eluting with ethyl acetate/petroleum ether (40-
60°) (2:1) to give the title compound as a colourless foam (304mq)
n.m.r. (MeOD, 250 MHz) § 0.85 (3H, t), 1.2-1.5 (6H, m), 2.45 (2H,
t), 3.25 (34, s), 3.80 (2H, s), 4.13 (2H, q), 4.38 (2R, s), 7.04
(4H, dd), 7.5-7.68 (4H, m).

T.l.c. (ether/petroleum ether/acetic acid 50:20:0.2) Rf 0.2.

Similarly prepared:

Example 16

5-[4'-[[5-Buty1-1-ethyl-3-(methoxymethvl)-1H-pyrazol—4-

y;jmethylj[1,1'-biohenyl]-2-yl-1H—tetrazole as a colourless foam
(373mg) .

n.m.r. (MeOD, 250 MHz) & 0.85 (3H, t), 1.3-1.4 (6H, m), 2.55 (2H,
t), 3.25 (3H, s), 3.80 (2H, s), 4.05 (2H, q), 4.28 (24, s), 7.05

(4H, q), 7.5-7.68 (4H, m).

T.l.c (ether/petroleum ether/acetic acid 50:20:0.2) Rf 0.15.

'BAD ORIGINAL gj)
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From the drcpwise additicn of concentrated HCL (C.4ml) to a scluticn

[9%)

of Intermediate 14z (€34mg) in methanol (10ml) and THF (2ml).

.la:inc)su;::cn:v;?-i—<re:hcxvﬁn°Hvl\-

(A

rexE, doy,

T.2.¢ (ethvl acetate) RS §.7.

from the dropwise additicn of concentrated HC1 (0.5=1) to a sclution
of Intermediate 15& (579mg) in methancl (iCml) and THF (2ml) .
Example 19

(a) 5-[4'-f[3-5u:vl—5-{!Dhenvlme:hcxv)methvlj-1-(2,2,2—

fiuo:oe:hvl)—;H-svrazol-Q-vl]me:hvl‘Tl,l’-bishenvl}-2-"

(e) S—!G’-?[S-B::VL-S-'(:henvlme:hcxv)me:hvl‘~1-(2,2,2-

::ifluc:oe:hvl)-:H—:v:a:cl-4-vl'me:hvl’fl,l’-bi:he:vl]-”-vl‘-

furtner guantity of 1,2,2-triflucrcetnylhydrazine (300mg) was adzed
2r.d the r2sultant scluticrn heated at reflux for 1€n. Concertrated

HCl (iml) was added to the cooled reactizn mixture and the resulter

SENEIT o BAD ORIGINAL 0,
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solution stirred at room temperature for 4h. The reaction mixture
was then adjusted to pH 10 (5N NaOH aq) and the solvents removed in
vacuc. The residue was partitioned botﬂe‘hiwitir 31@0ﬂ1) and ether
(3 x 100ml) and the aqueous phase was acidified to pH 5 (2N HC1 aq)
and extracted into ethyl acetate (3 x 100ml). The combined organic
extralls were dried, zoncentrated in vacuo and purified by column
fhorcometcgraphy cn silica gel eluting with petroleum
ether:ether:methanol:acetic acid (66:34:1:1) to afford:

{a) Example 19a as a white solid (930mg) ,

T.l.c (petroleum ether:ether:methanol:acetic acid 66:34:1:1) Rf. 0.5
n.m.r. (CDCly, 250MHz) § 0.85 (3H, t), 1.28 (2H, sex), 1.51 (2H,
pent), 2.48 (2H, t) 3.8 (2H, s), 4.4¢ (4H, 2 x s), 4.68 (2H, q),
7.2-7.6 (12H,m), 8.1 (1H, d): and

(b) Example 19b as a white solid (892 mg) .

T.1l.c (petroleum ether:ether:methancl:acetic acid 66:34:1:1)

Rf 0.22

n.m.r. (CDCl;, 250MHz) § 0.9 (3H, t), 1.3 - 1.5 (4H,m), 2.62 (2H,
ty, 3.86 (2H, s), 4.40 (24, s), 4.42 (2H, s), 4.62 (24, q), 7.0 -7.6
(12H,m), B.12 (iH, dd).

Exampie 2

5-[4'-[[3-Butyl-1-(2,2,2-trifluoroethyl)-lﬂ-pyxazol-d-

y;jmethvl)[1,1'—biphenyl]-z-ylj-1H-tettazole—5—methanol

A suspension of palladium on charcoal (10%, 32mg) in ethanol (5ml)
was pre-treated with hydrogen and then a solution of the product of
Example 1% (170mg) in ethanol (3ml) was added and the resultant
mixture was stirred vigorously under an atmosphere of hydrogen for
16h. The catalyst was removed by filtration and the filtrate
concentrated in vacuo. This crude product was purified by column
chromatography on silica gel eluting with chloroform/methancl (20:1)
to afford the title compound (90mg) as a white solid.

n.m.r. (CDCly, 400MHz) & 0.90 (3H, t), 1.25 (2H, sex), 1.52 (2H,
pent), 2.52 (2H, t) 3.0-4.0 (2H, br), 3.82 (2H, s), 4.52 (2H, s),
4.76 (2H, dd), 6.9-7.6 (7H,m), 8.18 (1H,d) .

I.r. (CHCl3) cm™! 3464 (s), 2873 (m), 1717 (w) 1390 (m).

Similarly prepared:-

-

-
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5-[4’-[15-Bu:y1-3-(hvd:cxvmethvl)-l—(212‘2-t:ifluoroe:hyl}-lH-

3 a white

s22:3 (4:%g:

... (pezr:leum ezher:es Rf (.15
= - - S Croaues ~Sf Feame= 0 28" om e er ks
PIS @2 ST.utlon X thne Troduct oI Examcls .St \*2vmMg)y 1N oeThencl
DN

TmLr. I3 -IMET,CI0MEZY .80 (3H,T), 1.27 (iE,m), .50 (ZH,m), Z.:L
tCH,S), 4031 (ZH,s), £.00 (2H,dd), 7.00 {eR,d), T.12(2H,8), 7.8~-7.7

the title ceompeund as a

cale purple foam (18mg)

n.m.r. (CDCly; 250 MHz) § 0.9 (3H, t), 1.3-1.4 (2H,m), 1.5-1.6

(28%,m), 2.38 (2H, t), 4.15 (2H, s), 5.18 (2H, q), 7.18-7.65 (7H,m),

T.l.c. (ether/acetic acid 100:1) Rf. 0.35

S-Sutvl-4- 7¢'-(-H-te::azcl-5—vl)‘l,1’-bip:enyl?-4-vl'me:nle--—

(cezyc-trifiiucrsethvi)-1H-pvrazcle~3-carboxaldaehvde as a whize sclig

T...c. (perroleum ether:ether:methancl:ace-ic ac:ig 2%:2%8:1:1) RE
~ i
T.m.r. (C2Cig, IS3MEzZ), 0.76 (3H,t), 1.1-1.3 (aH,m), 2.45(2H,:z),
C.23(IH,s), 4.50 (lH, Q), 6.8~7.3 (TH,m), 8.0 (1Hd,d),3.75 (iH,s).

- e B .
VIR h"njbJ
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From the addition of tetra-n-propylammonium perruthencate (4mg) to a
stirred mixture of the product of Example 21 (104mg), N-
: : %3g9mg) and freshly powdered 4A molecular

seives (l.lg):'n“dry dlchloromethane (2.5ml) and dry acetonitrile
(2.5ml) .

Example 24

,-Butvl-4—[[2’—(;&-:et:azol—5-vl)[l,1'-biohenyl}-4‘yllmethv1]-1—

(2,2,2-trifluoroethvl)-IH-ovrazole-S-carbcxylic acid

A solution of sodium chlorite (325mg; 80%) and sodium dihydrogen
phosphate (325mg) in water (3ml) was added to a solution of the
product cf Example 22 (163mg), 2-methyl-2-butene (2.14ml;2M in THF),
tert-butanol (4ml) in THF (3ml) at room temperature and the mixture
stirred for 15 min under nitrogen. The solvent was evaporated and
the residue was partitioned between water {10ml) and ethyl acetate
(3 x 10ml). The combined organic extracts were dried and evaporated
to give a pale purple foam (242mg) . The crude material was purified
by short-path column chromatography on silica gel eluting with
ether/petroleum echer/acetic acid (50:53:1) to give the title
zsmocound as a colourliess foam {91img)

T.l.c (ether/petroleum ether/acetic acid 50:50:1) Rf 0.2.

n.m.r. (MeOD; 250 MHz) & 0.88 (3H, t), 1.1-1.5 (4H,m), 2.49 (2H, t),
4.15 (2H, s), 5.25 (2H, q) 7.05 (4H, dd), 7.50-7.70 (4H,m).

Similarly prepared:-

Example 25
S—Buty1-4-([2'-(1H-tetrazol-5-yl)[1,1’-biphenyl]-4-y1jmethvl]-1-

(212,Z-irifluoroethvl)-IH-pvrazole-3—carboxvlic acid as a white

solid (44mg).

T.l.c. (ether:petroleum ether:ethanol:acetic acid, 25:25:1:1) Rf
0.12.

n.m.r. (dg-DMSO,400MHz) & 0.B81 (3H, t), 1.24 (4H, br),2.62 (2H, t),
4.05 (24, s), 5.12 (2H,q), 6.98 (4H, dd), 7.3-7.6 (4H, m).

From a solution o0f sodium chlorite (171mg: 8C%) and sodium
dihydrogen phosphate (171mg) in water (1.5ml) added to a stirred
solution of the procduct of Example 23 (88.5mg), 2-methylbut-2-ene

(2M in THF, 1.13ml), tert-butanol (2ml) and THF (1.6, ml).

NAL 0O
Cv306/C AD ORIGI



46

Example 2¢

- -~ -
e} (e lmi;
- RS Si: Aanm ~ 2=z
< v.Se, 2t OO0 AaCllivzied

m~m s e~ Aty - a2y A s el A - & holia N - C iy e a PR - £ P

~SLa2IZCTs&. - 2l a DIl Z2 0 ad S ZArtnern prorTain 2t oorllzile

- PR " e n - - R T eA e - - .z
. & (13 MEz; I2CLa) D.€2 (Z5,2)y, 1..8- 20 (IE, T oem), L.:%
~ - -~ AL . <~ =z - - o= ~e H - - -
tem T, Ot IHE, ), 2UTE fZH,s), 3,83 eE, g, 4.4 0 , 7.0 W l=E,
S - - - Sy - A -z -~ = T O lL2aT =0 -t
- <« =~ ZzZ2 , -y =, .- AT Z2 , = {.x, ZZ.Z2 , =2= i .z (-_‘,
my, T .28 (1= me A
iy - - a0, 0 2

§
ot
<
o
]
[
Vs
[}
2]
(1]
X
po 4
b
b
@
cr
>
<
b
[}
£
]
N
t
—

H-tetrazs . =S-vi) 7 1,1"-hiphenv.’

T.1.c. ether:acetic acid (:00:1) Rf .5

Frcem Intermediate 23a.

S-Bu:vl---(1—me:hvlethvl)—4-{YZ'-(IH-:e::a:cl-E—vl)ﬁ' i ~piphenv.

methvl]=~iH-pvrazocle-2-metrancil

T.l.z. dizhlorcmethane:etheriacetic zz2id (7%:0€-3y 25 3.
Fromr Intermediate 2735
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Example 29

3-Butyl-1-(Z-methvlpropyl)—i-[(2'—(IH-tetrazol-S-yl)jl,1'—bipheny1]

—4-vlimethyl]-i¥-pyrazole~-S5-methanol

m.o. 86-89°C
T.l.c. dichlcromethane:methanol (10:1) Rf 0.45%

Frcm Intermediate 24a.

Zxample 30

B-Butvl-l-(2-cyclopropylmethyl)-4-[(2’~(1H-tetrazol-5—yl)[1,1'-

bichenyl]-4-vl3methvl]-IH-pyrazole-S-methanol

m.p. 87-98°C

T.l.c. dichloromethane:methanol (10:1) Rf 0.5

From Intermediate 25a.

Examcle 31

S-Bu:vl—l-ethvl-4~[f2'-(1H-:et:azol-5-vl)[l,l'-biphenv17—4-

ylimethvi]-1H-syrazole-3-methancl

m.p. 103-109°C
T.

i1.c¢. dichlorocmethane:methanol (10:1) Rf 0.5

rzm Intermediate 22b.

£xample 32

3‘Butvl‘1-cvclobutvl—4-[[2'-(IH-tetrazol-S-yl)(1,1'-biohenv1}—4-

vl]methyl]-1H-oyrazole-5-methanol

T.l.c. System F (95:5) Rf 0.47
n.m.r (250MHz; CDCl3) & 0.65 (3H,t), 0.95-2.70 (12H,m), 3.58 (2H,s),
4.28 (2H,s), 4.71 (1H,pent), 6.80-7.55 (8H, m) .

From Intermediate 26a.

Example 33

S—Butyl-l-cvclobutyl-4-[[2’-(1H—tetrazol-5-yl)[1,1'-biphenyl) -4-

yljmethyl}-lﬂ-pyrazole-s-methanol
m.p. 85-90°C

T.l.c. dichloromethane:ether:acetic:acid (70:10:1) Rf 0.16

From Intermediate 26b.

Examele 34
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-S-vi)ll,1"-bichervil-4-

“iv.-l-methvl-4-{(2/-(lH-tetrazo

v. mathyll-1H-pyrazcle-S-methanol

(]

. . . e - N L - B . .
T.l.c. dichlirimethans:imethancl:iaceric zois (200 1S ) RE (0.:z2
From Intermailate Z7a
Terneee- T o T E
ST oTvi-l-metavi-4- j"-(lﬂ—:e::az:--i—uli'l,:’-b;:he:'_7-4—

- PR S s e PR - B M
vo.oethv.l-lH-ovrizzlz-3-methanocl

NP Yo

.. Lc9%C
T.1.c. dizchlcremetiana:methancl (9:1) =f 0.60
Trom Intermediate 272
Txamzle 3¢
e T i miie el Ll e [T e [T mmrvn e~ L C oyt T T A e PP I A 3
l,cs-TiDotvi-g-0i2 (tH-tetrazcl~-S-vl) "I, 1"~biphenv. -d=-v2 vl -
-S4 e 1A < —e e e m o Y
_i-cvrazcle-Z-mettarncl
. - c~zlh

- - -
- . ~ SO s 7~
...... aclld (co:cu:2)y REC.LZ
Trom Z%a

- - .
s -metrnanc.

:hvl-3-cropvl-4-[f2’-(1H-tetrazcl-5-vl)’1,. -biphenv. -4-

v.'methvll-lH-pyrazcle-3-methanol

m.p. 77-8§2-C
T.l.c. dichlicromethane:methanol (10:1) Rf 0.34

From Intermediate 3la.
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T.l.c. dichloromethane:methanol (10:1) Rf 0.45

From Intermediate 30Db.

Examcle 40

1-(I—Methvlethvl)-3-Drc:vl—4-{[2'—(IH-tetrazol-S-vl)[1,1'-biohenvl]

-4-vlimethyl]-l1H-pvrazcle-S-methanol

m.c. 29-91°C
T.l1.c. dichlorcmethane:mezhancl (10:1) Rf 0.55

From Intermediate 31la.

Exemzle 41

1-(1~Methvlethvl)-S-Droovl—4-([2'-(1H-tetrazol-5—vl)[l,l'-biohenyl]

-4-vlimethyl]-1H-pyrazcle~3-methanol
.p. 86-90°C

3

-3

-l.c. dichloromethane:methanol (10:1) Rf 0.80

From Intermediate 21b.

Zxamcle 42

3—3u:vl-1-ethvl-4-[IZ'-(lH-tet:azol-S-vl)[1,1'-biphenyl]-4-

vl me:hyl]—ZH—sv:az:le-E-ca:bcxaldehyde

Tetra-n-propylammonium perruthenate (TPAP,22mg) was added to a
mixture of the product of Exampie 26 (531mg), 4-methyl morpholine-N-
oxide (224mg) and powdered 4A molecular sieves (6.3g) in a mixture
of dry dichloromethane (15ml) and acetonitrile (1S5ml) at room
temperature under nitrogen. The mixture was stirred for 1h at room
temperature. Further portions of TPAP (27mg), and 4-methyl
morpholine-N-oxide (224mg) were added and the mixture stirred at
room temperature for 15 mins. The solvent was evaporated and the
residue purified by column chromatography on silica gel eluting with
dichloromethane/ether/acetic acid (75:25:1) to give the title
compound as a pale purple foam (221mg) .

T.l.c. dichloromethane/ether/acetic acid (75:25:1) Rf 0.6

n.m,

]

(250MHz; CDCl3) & 0.90 (3H,t), 1.25-1.45 (SH, t+m) 1.55 (2H,
m), 2.55 (24,t), 4.11 (2H,s), 4.49 (2H,9),7.15 (1H,dd), 7.51-7.63
(2H,2xddd), 8.15 (1H,dd), 9.85 (1H,s).

Similarly prepared:-
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3-3u:vl-l—(2-cvclcc:covlme:hvl)~4-{12'-(IH-tetrazcl-S-vl)[1,;'—

Liphenvli]-4-vlimetnvi ' -1H-pyrazcle-S-carboxaldehvde

m.p. 38-50°C
T.l.c. dichloromethane:ether:acezic acid (75:25:1) Rf 0.63

From the oproduct ¢f Exzamcle 30.

’-Su:v----cv:-abu:"-4-{[2'-(ZH-'et:azol-S-vl)’1,1'-:;ch::vl‘-4-
Vi methvl -lH-pvrers.e-S-carhoxaldense
T.l.z. Svystem F (¢€S:%) RE D.€3
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From the product of Example 32.

Example 48 o n

1,3-Dibutyl~4-{'2/-(1H-tetrazol-5-vl)[1,1"~

~vlimethyl]-

lH-pyrazcle-S5-carboxaldehyde

m.p.50-33°C

T.l.c. dichloromethane:ether:acetic acid (75:25:1) Rf 0.71

From the procduct of Zxample 36.

Example 49

1-(1-Methylethyl)~3-proovl-4-[[2’-(1H-tetrazol-5-yl)[1,1'-biphenyl]-

4-vlimethyl}-lH-pyrazole-5-carboxaldehyde

m.p. 48-50°C
T.l.c. dichloromethane:ether:acetic acid (80:20:1) Rf 0.73

From the product of Example 40.

Example S50

3-Butvl-1-ethvl-4-![2’-(1H-tet:azol-5-vl)fl,l’-biohenyl]-é-

viimethyl]-1H-pvrazcle-S-carboxvlic acid

A solution of sodium chlorite (80%;0.44g) and sodium dihydrogen
phosphate (0.44g) in water (5ml) was added to a mixture of the
procduct of Example 27 (203mg), 2-methyl-2-butene (2M,0.62ml) and t-
butanol (4ml) in THF (10ml) at room temperature. The mixture was
stirred vigorously for 20 mins. The mixture was partitioned between
ethyl acetate (3x15ml) and water (15ml). The combined organic
extracts were dried. The solvent was evaporated to give a
colourless foam (0.2g) which was purified by cclumn chromatography
on silica gel eluting with System G (50:50:1) to give the title
compound as a colourless solid (60mg).

T.l.c. System G (50:50:1) Rf 0.25;

Assay Found: C,66.8; H,6.0; N,19.4;

Co4Ho¢NgO> requires: C,67.0; H,6.1; N,19.5%

Similarly prepared:-

Example S1

3—Bucyl-1—(l—methvlethyl)-4-[{2'-(lH—:et:azol-S-vll[1,1'-bipheny1]-

d-yllmethvl]-1H-cyrazole-S-carboxylic acid

p
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T.i.c. Zizhlcromezhane ether:acetic acid (120:10:1) Rf 0.2

From the product of Zxample 43, -f g:%f

Suzmcle S

I-EuTv il =il e -e:h.l)-4-"3’-!1%-:%::5::l—=-:_)’l,l'-t;::e:xl -
S TETT . -lE-graszle-i-ozartonelia Eliee!

T.L. LII=llz-l

T.1.8. citnlircmetharecetner GC€TiC acad (75:25:1) RE §.2%

Trom the groduco of Examcle 44.

Tmample 13

3-5;:vl-l-!2—xe:hvl:roavl)-4-[fZ’-(lH-:e::azcl-S—v-,’l,:'—b;:*e"vlJ-

iovi methvii-lH-pvrazole-S-zarbovvlic acid

m.p. 1TE-1281°:

T.l.¢. 2izhlircmeshane:etrar acetic acid (75:2%:1) Rf 0.5

From ths grodust zof Examzle 43

Ixampls 4
I P i e oS ISl _i=Ietrzzzl-3-v1) 1,1l -biznenvl -4~
_ mesnvl “.omTvrzzc e-S-carborvlic aciA

T.p. 12I-IgEf:

T...c. Zichlcromethane:ether:acetic ac

From the product of Example 47.

id (175:10:1) Rf 0.1z

4'-{’3—5::vl-5-(methcxvme:hvl)-l-ohenvl—lﬁ-cv:azol~4-

methvllilol -biohenvli-2-vll-iH-tat

razeg.e

Ffrenylhycrazine and Intermediate 5 were reacted according to the

Intermediate 18 to give the title comocund as a pale

T.l.c. ether:petrcleum ether:aceric acid (100:100:1) =f. 0.2

n.m.r. {2850MEz, C2,0D) 8 0.88 (3H, ),

1.30 (2H,m), 1.48 (28, m), 2.32

(ZH,t), 3.28 (34,s), 3.92 (2H,s), 4.30 (24,s), 7.1 (45,dd), 7.4-7.7
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1,3-D1ethyl-4-[[2'-(1H-tetrazol-5fy1)[1,1’-biphenyl]-4-yl]methvl]-

l1H-pyrazole-S-methanol

-,%aCcordinq to the method of Example 26.

From Intcs‘% "FY.
C Y R R RE Ryt
T.l.c. dichlotbBethane:methanol (10:1) Rf 0.56

IR (Nujol mull) 3350 & 1494 cm-l,

1,5—:iethvl-4-[12'-(1H—tetzazol-5-yl)51,1'—b10henyl]-4-yl]mechvl]-

li-pyrazole-3-methanol

From Intermediate 35b according to the method of Example 26.
T.l.c. dichloromethane:methanol (10:1) Rf 0.36
IR (Nujol mull) 3317 & 1494 cm~l.

Example 58

3-3u:vl-4-[(2’-carboxv[141’-biohenvl]-4-vl)methvl]-l-ethvl-lH-

cvrazole-S-carboxvlic acid

from Intermecdiate 44 according to the method of Example 4.
m.p. 190-192°C

T.l.c. ether:hexane:acetic acid (50:50:1) Rf 0.35%

Example 59

3-au:v1-1-pzoov1-4—[12'-(1xlcenrazol-s-y1)[1,1'-bipheny1]-4-

yllmethyl}-1H-pyrazole-5-methanol

From Intermediate 28a according to the method of Example 26.
m.p. 79-82°c.
T.l.c. dichloromethane:methanol (10:1) Rf 0.45

Example 60
1-Ethvl-3—orqpyl-4-[[2’-(1H-Cetxazol~5-yl)[1,1'-biphenyl]—4-

vl}methyl]-1H-pvrazole-5-carboxaldehvde

From the product of Example 38 according to the method of Example
42,
m.p. 48-50°C.

T.l.c. dichloromethane:ether:acetic acid (80:20:1) Rf 0.73.

Example 61

1-5:hyl~3-orooyl-4-[[2'-(IH-tetrazol-5-vl)[1,1’-biphenvl]—4-

vljmethyl]-IH-oyrazole-s—carboxvlic acid

CV306/C ‘BAD ORIGINAL
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From tne product of Example 60 accerding te the method c¢f Example
£e.
T.l.c 22:3) RE (.48

D R S P R R R o DI T N N RSN
2 - - TS IOV L L STLEeET Tzl Z - .y - < -Then VL

Sovormathvi o -li-cvracscle-S-carpoxviic acid

Tromothe £rodust of Example 49 accerding to the method c¢f Examgle

(¥4}
(8]

T.l.c. dichlorcmetheane:ether:aceric acid (5G:22:1) RE 0.62.

T.o. Lif-lzscc

ToL.Z. Ziznlorimathane I3l oatid (lll:Eilr RS Tar

Zximzle £4
Enautvl-4-[(2'—ca:b:xv!1,1’-bi:henvl}—é—vl)methvl]-l—(l~

methvlethvl)-1KE-pvrazcle-S-carbexvliic acid

Frcm the product of Intermediate 46 according o the method of

T.l.c. System G (20:20:1) RZ 0.44

T

r

€ compounds of the invention are zested in vitre for

anglotensin II antagenism. Aortic sirips are cttained from male New

Zzz2land white rabtbits and prepared for r2ccerding iscmetric

)
[
w
o]

7o)
Y-
O
ot
1]
03
n
ba
3]

ccntracticns in response to cumulative additiorn

gcilities to displace the angictensin II cumulative ccnzgentraticn
I=SDCnSe curve The method used is that cf Ackerly et al., Prac
Nsti. ATed. Sci., 74(l2), ppS72S-28 (1977) wi-n tre exception thne:
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the final composition of the physiological salt solution is as given

below in Table 1:

§ TABLE 1

Ingredien= Amount (mM)
Na® 143.4
K* 5.9
Mgt 0.6
calt 1.3
c1- 124.5

‘ #pcd- 1.2

N $042" 0.6
HCO5~ 25.0
glucose 11.1
indomethacin 0.005
ascorbic acid 0.1

The tissues are initially challienged with K* (80mM) and then

washed at 3, £, 16 and 15 minutes after the response to K* has
plateaved. After a further 45 minutes an angiotensin II cumulative
response curve is constructed (0.1nM to 0.1puM in 10-fold increments)
and the tissues are washed as before. A second, third and fourth
angiotensin II cumulative response curve (0.1nM to 0.1uM in 3-fold
increments) is then constructed at hourly intervals (15 minutes
washing after each curve followed by 45 minutes equilibration). The
compounds of the invention (30uM) are tested for angiotensin II
antagonism by application 45 minutes before construction of the
fourth angiotensin II curve. The third and fourth angiotensin II
curves are expressed graphically and a concentration ratio (CR) is
calculated by dividing the angiotensin 1II ECgq value obtained in the
presence of the test antagonist (i.e. fourth curve) by the
angiotensin II ECgqy value obtained in the absence of the test
antagonist (i.e. third curve).

The potency of the test antagonist is expressed as a pKb which

is calculated from the equation

‘BAD ORIGINAL @
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Pharmaceutical Example 1
Oral Tablet A
Active Ingredient 700mg
Sodium starch glycollate 10mg
Microcrystalline cellulose SO0mg
Magnesium stearace 4mg

Sieve the active ingredient and microcrystalline cellulose
through 2 40 mesh screen and blend in a appropriate blender. Sieve
the sodium starch glvcollate and magnesium stearate through a 60
mesh screen, add to the powder blend and blend until homogeneous.
Coemcress with appropriate punches in an automatic tablet press. The
tablets may be ccated with a thin polymer coat applied by the film
ccating technigues well known to those skilled in the art. Pigments

may be incorporated in the film coat.

Pharmaceutical Example 2

Oral Tablet B

Active Ingredient 500mg
Lactose ’ 100mg
Maize Starch 50mg
Polyvinyl pyrrolidone 3mg

Sodium starch glycollate 10mg
Magnesium stearate 4mg

Tablet Weight 667mg

Sieve the active ingredient, lactose and maize starch through a
40 mesh screen and blend the powders in a suitable blender. Make an
agueous solution of the Polyvinyl pyrrolidone (5 - 10% w/v). Add
this solution to the blended powders and mix until granulated: pass
the granulate through a 12 mesh screen and dry the granules in a
suitable oven or fluid bed dryer. Sieve the remaining components
through a 60 mesh screen and blend them with the dried granules.

Compress, using appropriate punches, on an automatic tablet press.

BAD ORIGINAL
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ne tzpiets may be coated with a thin polymer coat applied by

f£:lm czcating technigues well known to thcse skilled in art .,
FigTents mey be incorpcrated in the film tcazt.
Prarmazac.tizal

LTz oEtliin Tzreridaa

AzTive Ingrediers Tz

lactcese 24me

Elend active ingredient, parzicle size raduzed to a very fins
pérzicle size (weight mean diameter ca. fum) with the lactose in 3

vitarzle powder blender and f1i11 the piwier blendsr inte No. 3 hars

> :

ACTLv2 Lngreslianc BUNEVES
> = € ~ e s an ~
watsr for inlections 3.P. to 100.0¢

Sodium chloride may be added to aciust the tonicity of the
sciuticn and the pH may be adjusted to that of maximum stabilicy

and,sr tc facilitate solution of the active ingredient using dilute

(7]

gcid or alkali or oy the addition ¢f suitable buffer salts,
Anticxidants and metal chelating salts may also be included.

The sclution is prepared, clarified and filled into appropriate
sized ampoules sealed oy fusion of =-he glass. The injection is

sterilised by heating in an autoclave 2sing one c¢i the acceptable

Sycles. Alternatively the solution may De sterilised by filtration

ons. The

-

and filled into sterile ampoules under aseptic condis

sclution may be packed under an iners atmisphere ¢f nitrogen.
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The present invention is further illustrated by the following

Examples:~

=2 4“()‘

S

Peckel

intermediates 47a and b

ta) 5-[4'-[[1-(2,2-Dimet hvlpropopyl)-3-propyl -5 -

j(:he:vlme:h:xv)methyl}—1H-nvrazol-4-vljmethyl][1,1’-biphenyl]-2-

v;}—_-(trishe:vlmechvl)-2H—:e::azole; and

(5 5-54’—[[1—(2,2-Dimethylorooyl)-5-propyl-3—

E(ohenvlme:hoxv)methyl]—lH-pyrazol-4—lemethyl][1,1’—biphenyl]—2-vl-

2-(t:iohenvlmechyl)-2H-tetrazole

From Intermediate 21 and 2,2-dimethylpropyl iodide according to the
methcd ¢f Intermediate 22.

Intermediate 47a: T.l.c. System A (1:2) Rf 0.29

Intermediate 47b: T.1.c. System A (1:2) Rf 0.21

ntermediztes 48a and b

(a) S—(4’-f{3-Butvl—s-methoxvmetbyl-l-(proo-Z-envl)~1H-Dyrazol-4-

vl]me:hvl}{1,l’—;iohenvlj-z—vl]-2-(t:iohenvlmethvl)-ZH-tetrazole:

() S~'4'-(’5-Sutvl~3-methcxvmethvl-l-(ozos-Z-enyl)-lH—pyrazol-4-

g;jme:hvl](1,1'-biohenvl]-2-vl]-2-(triphenylmethvl)-ZH-tetrazole

A sclution of Intermediate 9 (2.5g) in DMF (10ml) was added dropwise
to a suspension of sodium hydride (60% dispersion in oil, 0.22g) in
DMF (5ml) at 0°C under nitrogen. 3-Bromopropene (0.46g) was added
to the stirred mixture and stirring continued at room temperature
for 3 hcurs. The solvent was removed in vacuo and the residue
purified by column chromatography eluting with System A (4:3) to

give the title compound:

(a) Intermediate 48a as a white foam (860mg),
T.l.c. System A (2:1) Rf 0.50
(b) Intermediate 48b as a white foam (101mg),
T.l.c. System A (2:1) Rf 0.25

inc=rnediates 4% and b

fa) 1,1-Dimethvlethyl 4'-{(3-butvl-1—methvl-5-[(Dhenvlmethoxv)

me:hv;j—1H—ovrazol-4—vl]me:hvl](1,l'-biphenvl]-2~carboxylate: and

() sel-Dimethvliethyl 4'-[[5-butyl-1-methyl-3-[(phenylmethoxy)

methyl}-lH-pvrazol-4-vl}methvl][1,1'-biphenle-Z-carboxylace

Iv30g/0C ‘BAD ORIGINAL @
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4-[(2’~Nitto[1,1'-biphenyl]-4fyl)methylj-5-[(phenylmethoxv)methyl]-

3-propyl-lH-pyrazole

From Intermediate 53 123 hydrazine hydrate according to the method
1

s Intermedfate 18.

T.l.c. System B (300:8:1) Rf 0.28

3-5;:v1—4-i(2'-ni::o[l,1‘—biohenvl}-4-yl)methvl}-5-{(Dhenylmethcxy)

rztnvl]-lH-pvrazole

Frem Intermediate 54 and hydrazine hydrate according to the method
0of Intermediate 18.

T.l.c. System B (400:8:1) Rf 0.5

intermediates S57a and b

(&) l—Ethyl-4-[(2’-nitro[l,1’—biohenyl]-4-yl)methyl]-s-

Z(ehegylmechoxv)methvl]—3-propyl—1H—pyrazole: and

(z) l—Ethvl-4—{(2’-nitro[1,1’—biohenyl]-4-y1)methyl]-3:

(:henvlmethcxy)methvl]-S-propyl-lH-pv:azole

-

From Intermediate 55 and ethyl iodide according to the method of
Intermediate 22.

Intermediate 57a: T.l.c. System A (1:1) Rf 0.2

Intermediate 57b: T.l.c. System A (1:1) Rf 0.12

Intermediates S8a and b

(a) 3-Butv1-1-ethvl—4-[(2'-nitro[1,1'-biphenyl]-4-vl)methyl]-5-

{(phenvimethoxy)methvl]-1H-pyrazole; and

{b) 5-Butvl-1—ethvl-4—[(2'-nitro[l,1'-biphenyl]-4—yl)methyl]-3-

i}ohenylmethoxy)methvl)—lH-pyrazole

From Intermediate 56 and ethyl iodide according to the method of
Intermediate 22.

Intermediate S8a: T.l.c. System A (1:1) Rf 0.22

intermediate 58b: T.l.c. System A (1:1) Rf 0.11

intermediate 59

4'—[[1—Ethyl-5-[(phenylmethoxy)methyl]-3-propv1-1H-pyrazol-4-

yllmethvl][1,1’-biphenyl)-2-amine

Titanium trichloride solution (15%w/v, 33ml) was added to a solution

cf Intermediate S7a (1.5g) in acetone (30ml) and the resulting

CvVi06/C | e BAD ORIGINAL @
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mixture stirred covernight. Further titanium trichloride solution

(10ml) was added and the reaction warmed to 40°C for 16h. 2N Socdium
y R B b e N . .

cerponate ﬂ?&?uﬂ) was added and the mixture extracted with
-3 - ": :

sicrnlorcmethane (2x150ml). The comdined, zZried, crganic extracts

weIe evapirated 1o vasus and the residue purified by chromatography
£.oting witrn Svstem B ol:l) to give the title ccmoound as a vellow
Solly =2 il Wl liz
T.l.oC. SwITem 2 (4:1y, RE 2036
Slmilarly pregared:-
Irzzrmscizte EQ
s/-iii-Zutvi-l-etnvi-i-'iphenvirethoxyv)rmechvll-1H-pvrazol-4-
Pl imachelY Tl 1t etichenvli~C2-amine
T.l.z. System A (Z:1) RI C.28
Trom Irtermedizte t:ta
Intermedizce 21
- osf-ll-Ziovi-i- iz oEnvimetnIaviTatovl  -3-grooyl-lH-pvrazel-g-
somEtovel L, if-niznEnvi -l-vlltriflucrsmetnanesulshoramide
& ozclutizn i Inmtermedlzte 39 (Lz) and triethylamine (0.35mly in Zry

archloromethane (o0ml) at -70°C was treated cdropwise with a solution
¢f triflic annhydride (0.46ml) in dichlorcmethane (5ml) and the

rzsuliting mixture stirred at -70°C for 1h. Water (10ml) was added

o]
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o
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r
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(o]
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o
{2
ot
(s}
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rocm temperature. The aguecus
lzy=s: was sepéerated and the crganic wzshed with 2N hydrochlericz acid

(1Tml). The dried crganic scluticn was evapcrated in vacuo and zhe

il

sidue purified ty chromatography eluting with System B (300:8:1)

22 give the title comocund as a foam (0.%3g).
T...2. System B (100:8:1), RE 0.31
linoiizrly gregaraic-
Irtermediaste 62
- G- i-fuevi-i-ethyi-S-l{phenvisethoxviTethvll-ild-pyrazoli-4-
Lomethvii il i -nigheny i =2-vlleriflucromethane-sulohonamide
T...c. System 3 (1£0:8:1) Rf 0.1%
From Intarmadiate 60
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Examples 65 to 71 inclusive were prepared according the method

& - ¢f Example 26:-

Exarple 65
S-Butvl—l-(2—methvlo:ooyl)~4-[{2'—(1H-tetrazol-5-yl)[1,1'—biohenylj-

4-v. methvl'-1H-pyrazcla-3-methancl

m.p. 65-68°C
T.l.c. dichloromethane:ether:acetic acid (75:25:1) Rf 0.15

From Intermediate 24Db.

Erample 66

S-Eutvl—l~(2-cyclooropylmethvl)-4-[[2’-(IH-tetrazol-S-yl)[1,1’-

i
o

biphenvl]-4-yl)methyll-1H-pvrazole-3-methanol

m.p. 70-75°C
T.l.c. dichloromethane:ether:acetic acid (75:25:1) Rf 0.15

From Intermadiate 25p.

S-Bu:vl-l-s:onvl—4-[iZ’-(lH-:et:azol—S-yl)[1,1'—biphenyl]—4-

viimethvl]-lH-pyrazcle-3-methanol

m.p. 59-62°C

T.1l.c. dichloromethane:methanol (10:1) Rf 0.41

From Intermediate 28b.

Example 68

1-(2—Methvlprooy1)-3-propy1-4-[[2’-(1H-tetrazol—5-yl)[1,1’-

biphenyl]-4-vl)methyl]-1H-pvrazole-S-methanol
m.p. 104-108°C

T.l.c. dichloromethane:methanol (10:1) Rf 0.7

From Intermediate 45a.

Example 69
1-(2—Methyloropyl)-5—propyl-4-[[2'-(1H-tetrazol-5-yl)[1,1'-

biphenvl)-4-ylimethyl]-1H-pyrazole-3-methanol

m.p. $5-61°C
T.l.c. dichlcromethane:methanol (10:1) Rf 0.57

o Intermediate 4SbL.

'BAD ORIGINAL
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i=iC, -l mentvigricyl o s3~origvi=6-{ 12 -{iH-"etrezc ~5-yl) 1,1~
clcneryl ma-y L ety -lE-purazole-S-methancl

T.l.z. zizhlcrImetninaiztheriacenic acidé (SC:10:1) RE 2.3

TuaemTle T

1-tc,i-Dimechv.crcov.) -S-propvi-4-~1i2/~-(lH-tesrazol-8-yly[1,1‘-

~-.E-pvrazcle-i-metharn

)

rcignenvll-4-viimeln
- -~
RIS | -~
m.o. 13¢-135-C

acid

(3

Imemples T2 to 7% inmzlusive were gracared acccordiing to the
mzznzd cf Exzmole &D0-
f-Z .t l-imTEnni-s- (e tlH-vegrzzcl~fovly 1, ' -z2izhenviti-4-
L mzTow . =lF-Ccwrazt_z-I-ziroowzidanods
- 2 -l
.z Z2-lo7 o
T.l..¢. dicnlcrcmethans:ether:acetic acid (50:10:1) RE 0.3

of

xample 34,

p—

, 1

‘'-biphenvl]-4-

cm the product

of Example 59.

]

ichloromethane:ether:acetic acid (75:25:1)

Rf 0.68

trazol-S-v1iy[{1,1"-

T.1.7. Zizhlcromethnaere:etherzacetic acid (80:10:1) RE §.327
F:or the praduct c¢f Exazmple 68, o —
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Example 75
1-(2,2-Dimethylpxopyl)-3-propyl—4-[[2'-(lﬂ-tetrazol-sfyl)[1,1'—

bichenvl]-4-vlJmethvlJ-IH-pvrazole-S-carboxaldehvde

m.p. 60-62°C

T.l.c. dichloromethane:ether:acetic acid (90:10:1) Rf 0.46

Frem the procduct ¢f Zxample 70.

Examp_.es 76 to 80 inclusive were prepared according to the

method of Example S50:-

Example 76
3-Butvl-l-(2-cyclop:opylmethyl)-4-[[2'-(1H-tetrazol-5-yl)[1,1'-

biohenyl]-4-yl]methvl]-1H-pyrazole-5-ca:boxylic acid
m.p. 205-206°C

T.l.c. dichloromethane:ether:acetic acid {72:25:1) Rf 0.5

From the product of Example 46.

cxamecle 77

3-5utvl-1-me:hyl-4-{[2’-(1H-:etrazol-5-vl)(1,1’-biphenyl]-4—

vilmethvll-1H-pvrazole-S-carboxvlic acid

m.p. 118-122°
T.l.c. dichloromethane:ether:acetic acid (90:10:1) Rf 0.23

From the product of Example 72.

cxample 78

3-Butvl-1-oropyl-4-([2’-(1H—tetrazol-5-yl)[1,1'-biphenyl]-4-

vl}methvl]—lH—ovrazole-S—carboxylic acid

m.p. 181-183°¢C

T.l.c. dichloromethane:ether:acetic acid (90:10:1) Rf 0.36

From the product of Example 73.

cxample 79

1-(2-Methvlpropvl)-3-propv1-4-[[2'-(1H-tetrazol—5-yl)[1,1'—

biohenyl]-4—v17methvl]-1H—pyrazole—5-carboxvlic acid

m.p. 138-140°C

-

-1.c. dichloromethane:ether:acetic acid (90:10:1) Rf 0.22

from the product of Example 74,

)
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Zxamcle %

L=z :-:-me:ﬁvl::c:vl)-3-3:0:y1—4-[{2’-(1H-tet:azcl-5-v:){1,1'-
Zizrenv. -4-vi'methvl -iB-pvrazcle-S-carbexvlic acid

m.T. LIl-llc%:

T.L.. Zizhlcromettenz:iether:iacetic acid ($%:5:1) Bf 0.3

TriroTn: croiwize I Emamole T3

-

twmethvl-1-(1, 1-dimechyvleshyl) -lE-cvrazol-4-

r - s, ' =fichenavii-l-vll-lE-tetrazo.e
sozzlotizn oof Intermediate S (53, l,1-dimechylethylrvdrazine
Lririsniirides (8f%mg) and triethylamine (1.1iml) in ethazal (50m)

wae nzztzd at €0°c fcr €h after which time additional triezhylamine
g)

l,E--ib::vl-é-EJZ’-{lﬁ—tetrazol-S-vl)(1,l’—biohenvl}-4-vl’:_:hvl]—

A soluticn of potassium permanganate (55mg) in water (3ml) was added

w
o
n
ct
'R
ry
(A
i
N

T ¢ solution of the product cf Example 37 (l4lmg) in
acetcrne iIml) at 5C°C. The resulting mixture was stirred at 65°C
: hours. A further pertion of potassium permanganate {$5mg)

was z2Idced and the mixture stirred for 3 hcurs. Sodium

metablsuizhite (% w/v, 1Iml) was added and the agueous gprase was
gutraiel Wwith ethyl acetate (3x30ml). The combined :crganic

Intrazts wfr2 drisd end concentrated o yield a white fcam whizh was

pur.ires bty column chromatography, elutins with

tnlcromethare (1:1) te y:ield the title compound as a white
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m.p. 108°C
Example 83 'éi & ﬂgaf

£-14'-[[3-Butvi-S-methoxvmethyl-1-(prop-2-enyl)-1H-pyrazol-4-

vl}methyl](1,1’—biohenyll;Z-vll-IH-teCrazole

A soclution of Intermediate 48a (800mg), methanol (15ml) and
ccncentrated hydrochloric acid (0.5ml) was stirred at room
temperature for 3 hours. The pH of the solution was adjusted to pHY
(2N NaCO3) and the solvent removed in vacuo. The residue was
partitioned between water (20ml) and ether (3x20ml). The aqueous
layer was then acidified to pH3 (2NHCl) and extracted into ethyl
acetate (3x20ml). The ethyl acetate fractions were combined, dried

and the solvent removed in vacuo to afford the title compound as a

white foam (470mg). m.p. 39-41°C
T.l.c. ether Rf 0.40

Simllarly prepared:-

Zzample 84

S A

-{[S-3::vl—3—me:hcxvmethvl-l-(5:90-2-envl)-1H-ovrazol-4-

vl}me:hvl}fl,1‘-biohenvlj-2-vll-1H~te:razole as a white foam

{600mg) .m.p. 37-40°C
T.l.c. ether Rf 0.24
From a solution of Intermediate 48b (1.009), methanol (15ml) and

concentrated hydrochloric acid (0.5ml).

Example 85

3—Butvl-4-[(2’catboxy[1,1’-biphenyl]-4-yl)met@yl]-1-methyl-1H~

pvrazole-S-carboxylic acid

From Intermediate 52 according to the method of Example 4.
m.p. 168-170°C.

Analysis Found C,70.2; H,6.3; N,6.8;

Co3Hp4N,O4 requires C,70.4; H,6.2; N,7.1%

Example 86

N-{d'-[[l-Sthvl-S—(hydrozvmethvl)-3-oroovl-lﬂ-oyrazol—4-

vl}me:hvl][1,l’—biohenvl]—2—vl}trifluoromethanesulohonamide

e

J—
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A scluticn of Intermediace €3 (C.89g) in absclute ethanol (25ml) and
IN hydrochloric acid (3.75ml) was nycdrogerated with 10% palladium cn

czrbon catalyst (.93 fsor 1:il:h. The reaction:
= wa

=3 ¥

#as filtered into a

!

.. .. . . T ¥R
T-éck centalining IN :s:iium carbonate so ution (0.7ml) and the

ILLVELT removel it vzsuc. The residue was takern °p In
Se-h-sEiTEInan: o lIml, and weshed with watar (19ml) The Crgenic
To--TITT wEro oZried zndozvativaess TIogive trne zisle
SiTEI4RE ES & WollE Tiim 1003330 mop. S3-445°C

T.1.C. System A RS I.l3

-Butvy -:—e::vl—i-(hvdroxvne:hyl)-lH-ov'azol—4-
metavei (1, 1/ ~kizchanvl =2 yo_ triflusrcmeihanesulohcrnanide
T.1.2 System B (13(:8:1) Rf Q.12
tnalysis FTound C,27.8; H,6.1: N,8.2;
::_':3\:323 I2gulres :,SS 2, .:':,S.- N,E S%
Trzm Intarmediate &7
- é'—("-E:th-E-f:::vl~3—::::vl-lﬁ-:v:a::l-4-vl'methvl}fl,l’-

bichenvl1-2~vl]trifluc:cmethanesulohonamide

Teétra-n-propylammecnium perrutherate (46mg) was added to a mixture sf
the product of Exzmple 86 (630mg), N-methylmorpholine N-oxide

©.4€g) and 4A mclecular sieves (2.59) in cichloromethane (i10ml) and
Iy acetronitrile (19ml) and the reacticn left for Smin. Tre
rzection was filterzd, solvent removed in vacuo and the resicue
ziscrbed onto silica. The material wes purified by chromatography

sluting with System A (4:1) to give the title compound as a vellow

sam (0.44c) .
.i.c. System A (4:1), Rf 0.64
B

) 1679, 1597, 1366 cm~l.

Similarly prepared:-
BAD ORIGINAL 0,
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N~[4'-LJ3-Butyl-1-ethyl-S-formyl-lH-pytazol-4-yljmethyl][1,1'~

biphenyl]-2-yl]ltrifluoromethanesulphonamide

T.1l.c. stggn A, (3 1) _Rf 0.56

n.m.r. (¢oc¥gy" 250&43:9 40.94 (3H,t), 1.44 (3H,t), 1.62 (2H,m), 2.55
(2H,t), 4.15 (2H,s), 4.54 (2H, quad), 7.25-7.45 (7H,m), 7.64 (1H,m),

9.9 (IH,s).

From <he product of Example 87.

Examzie §0

1~Ethvl-3~oropvl-4-[[2’-[[(trifluoromethvl)sulphonvl]amino][1,1'-

biohenvil-4-vllmethvl]l-1H-pvrazole-5-carboxvlic acid

A solution of sodium chlorite (0.4g) and sodium dihydrogen
orthophcsghate (2.56g) in water (5ml) was added to a solution of the
product of Example 88 (430mg) and 2-methyl-2-butene (4.5m1, 2M
solution in THF) in t-butancl (3ml) and THF (i0ml) and the resulting
mixture stirred for 3h. Solvent was removed in vacuo, the residue
taken up in dichloromethane (10ml) and washed with water (10ml) .
2N Sodium hydroxide (10ml) was added to the organic solution and the
crganic layer removed. 2N Hydrochloric acid (~1lml) was added to
the aqueous phase which was then extracted with ethyl acetate
{2x15ml). The dried organic extracts were evaporated in vacuo to
give a yellow gummy solid which was recrystallised from System D
(1:1) to give the title compound as a white solid (250mg) m.p. 68-
72°C.

T.l.c. System A (2:1), Rf 0.53

Similarly prepared:-

Example S1

-3utvl-1-ethvl-4~[[2'-{[(trifluoromethvl)sulphonvl]amino][1,1'-

biohenvl~4-vl]methyll—lﬂ-pyrazole-S-carboxvlic acid

T.l.c. System G (300:100:4) Rf 0.55

n.m.c. (CDCly, 250MHz) § 0.87 (3H,t), 1.32 (2H, m), 1.44 {3H,t),
1.55 (2H,m), 2.56 (2H,t), 4.18 (2H,s), 4.58 (2H,q), 6.67 (1H,br.s),
7.17-7.3 (7H,m), 7.37 (1H,dt), 7.61 (1H,br.d).

From the product of Example 89.

Cv3Ce/C
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CLAIMS :

ERUTE
1. A compound of the general formula (I)

D4

or a physiologically acceptable salt, solvate or a metabolically
labile ester thereof wherein

r! represents a hydrogen atom or a group selected from Ci.galkyl or
Cy_galkenyl;

R? represents a hydrogen atom or a group selected from Ci_-galkyl,
Ci_q9cycloalkyl, C3_7cycloalkylcl_‘a1ky1, Cy_galkenyl,
fluorocl_salkyl, fluoroc3_6a1keny1, phenyl, -(CEZ)kCOR5 or
~(CHy);SO5R;

R3 represents a hydrogen atom or a group selected from
C;.galkyl optionally substituted by a hydroxy or C;.galkoxy group,
Cy.galkenyl, fluoroC; galkyl, -(CH,),RS, -(cH,) cor7 or
-(csz)puaecoa9;

RS represents a group selected from -CO,H, -NHSO,CF, or a C-linked
tetrazolyl group;

R represents a group selected from Ci.galkyl, Cy_.galkenyl,
C;_g2lkoxy or the group -NRIORII;

RS represents a phenoxy or benzyloxy group;

R/ represents a hydrogen atom or a group selected from hydroxy,
C;_g2lkyl, C,_galkoxy, phenyl, phenoxy or the group -NRlonll;

L represents a hydrogen atom or a C;_galkyl group;

RS represents a hydrogen atom or a group selected from Cy_galkyl,
C).galkoxy, phenyl, benzyl, phenoxy or the group -NR1°R11;

R10 and R!! which may be the same or different each independently
represent a hydrogen atom or a Cy_421kyl group or -NR1OR11 forms a
saturated heterocyclic ring which has S or 6 ring members and may
optionally contain in the ring one oxygen atom;

k represents zero or an integer from 1 to 4;

m represents an integer from 1 to 4;

BADORIGINAL g
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n represents zero or an integer from 1 to 4; and

P represents an integer from 1 to 4.

2. A compound as claimed in Claim 1 wherein n represents zero, 1
or 2.

3. A compound as claimed in Claim 2 wherein n represents zero or
1. )

4. A compound as claimed in any one of Claims 1 to 3 wherein Rl
represents a C,_galkyl group.

S. A compound as claimed in Claim 4 wherein R! represents an

ethyl, n-propyl or n-butyl group.

6. A compound as claimed in Claim 4 wherein R} represents a

C3_salkyl group.

7. A compound as claimed in Claim 6 wherein R} represents an n-

propyl or n-butyl group.

8. A compound as claimed in Claim 1 wherein R? represents a group
selected from C;_calkyl, C3.7cycloalkyl, C3_7cycloalkylc; ,alkyl or
phenyl.

9. A compound as claimed in Claim 8 wherein R? represents a

Ci-galkyl group.

10. A compound as claimed in Claim 9 wherein R? represents an

ethyl, an isopropyl or an isobutyl group.

11. A compound as claimed in Claim 8 wherein Rr2 represents a

Ca_gcycloalkylc)_,alkyl group.

12. A compound as claimed in Claim 11 wherein R? represents a

cyclopropylmethyl group.

e
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13. A compound as claimed in any one of Claims 1 to 12 wherein the
group R? is adjacent to the group R3.

14. A compound as claimed in any one of Claims 1 to 13 wherein R3
represents a hydrogen atom or a group selected from Ci-gdlkyl
optionally substituted by hydroxy or Ci.3alkoxy, or -(caz)mR6 or
-(CHy) coR.

15. A compound as claimed in Claim 14 wherein R’ represents a

hydrogen atom or a hydroxy or C;.3alkoxy group.

16. A compound as claimed in Claim 15 wherein the C).3alkoxy group
is a methoxy group.

17. A compound as claimed in Claim 14 wherein n represents zero, 1

or 2.

18. A compound as claimed in Claim 14 wherein R3 represents the

group -CO,H.

19. A compound as claimed in any one of Claims 1 to 18 wherein R%

represents a C-linked tetrazolyl group.

20. A compound of the general formula (I)

3

R
N4

(D o

1

or a physiologically acceptable salt, solvate or metabolically
labile ester thereof wherein

Rl represents a C;_calkyl group;

R2 represents a hydrogen atom or group selected from Cy_g2alkyl,
Cj_qcycloalkyl, C;3_scycloalkylC; ,alkyl, fluoroC;_calkyl, phenyl,
-(CHy)COR® or -(CH,)} SO,R%;

R3 represents a group selected from C;_galkyl substituted by a
hydroxy or C,_calkoxy group, -(Cﬂz)mR6 or -(CHz)nC0R7;

/’@m
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ré represents a group selected from -CO,H, -NHESO,Cr; or a C-linked
tetrazolyl group;

R> represents the group anonll;

R® represents a benzyloxy group;

R? represent a hydrogen atom or a hydroxy group;

R!0 and R1? each independently represent a hydrogen atom or a
C._481kyl group;

k represents zero or an integer from 1 to 4;

. m represents an integer from 1 to 4; and

n represents zero or an integer from 1 to 4.

21. A compound selected from 3
4'-[(3-butyl-5-(methoxymethyl)-1-(2,2,2-trifluoroethyl)-18-~
pyrazol-4-yl]methyl)(1,1‘-biphenyl]-2-carboxylic acid;
4'-[[S-butyl-3-(methoxymethyl)-1-(2,2,2-trifluorcethyl)-1H-
pyrazol-4-yl)methyl){1,1’-biphenyl]-2-carboxylic acid;
5-[4’'-[{3-butyl-S-(methoxymethyl)-1-(2,2,2-trifluorcethyl)-18-
pyrazol-4-yl)methylj[1l,1’-biphenyl)-2-yl]-1H-tetrazole;
5-[4'[[S-butyl-S-(methoxymethyl)-1-(2,2,2-trifluoroethyl)-1ﬂ-
pyrazol-4-yl)methyl][1,1’~biphenyl]-2-yl]-1B-tetrazole;
4'-[[S-butyl-l-[(dimethylamino)sulphonyl]-B-(methoxynethyl)-la-
pyrazol-4-yl]methylj(1l,1’~-biphenyl])-2-carboxylic acid;
' 4'-{(3-butyl-1-[(dimethylanino)sulphonyl]-S-(nethoxymethyl)-l!-
pyrazol-4-yl]methyl}[1,1’-biphenyl}-2-carboxylic acid;
S-[4’-[[3-butyl-1-((dimethylamino)sulphonyl)-5-(methoxymethyl)-
1B-pyrazol-4-yl)methyl](1,1°~-biphenyl]-2-yl}-1H-tetrazole;
5-[4'-[[S-butyl-l-[(dimethylamino)sulphonyl]-3-(methoxynethyl)-
ld-pyrazol-4-yl)methyl](1,1’'~biphenyl}-2-yl]-1H-tetrazole;
3-butyl-l-ethyl-4-([{2’~(1H-tetrazol-S-yl)(1,1’-biphenyl}-4-
yl]meéhyl)—18-pyrazole-5-methanol;
3-buty1-1-(l-methylethyl)-d-[(2'-(18-tetrazol-5-y1)(1,1'—
biphenyl]~4-yl]methyl)-1H-pyrazole-5-methanol;
3-butyl-1-(2-methylpropyl)-4-{[2’~-(1H-tetrazol-S-yl)[1,1’-
biphenyl)-4-yl)methyl)-1H-pyrazole-5-methanol;
3-buty1-1-(2-cyclopropylmethy1)-4-{[2'-(18-tettazol-5-y1)[1,1'~
biphenyl]-4-yl|methyl]-1H-pyrazole-5-methanol;
3-buty1-1-cyclobutyl-4-[[2'-(15-tetrazol-5-y1)[1,1'-bipheny1]-

4-ylmethyl]-1H-pyrazole-S-methanol;
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1,3-dlbuty1-4-[[2'-(lﬂ-tetrazol-s-yl)[1,1'-bipheny1]-4-
yYl]methyl)-1R-pyrazole-S-methanol;
1-ethy1-3—propyl—4-((2'-(la-tatrazol-s-yl)[1,1'-bipheny1]-4~
Yl)methyl)-1H-pyrazole-5-methanol;
1-(l-methylethyl)-J-propyl-d-[[2'-(18—tetrazol-5-yl)[1,1'-
biphenyl]-4-yl]methyl]-la-pyrazole-s-methanol-
3-butyl-1-(1- -methylethyl)-4-[(2'-(1H-tetrazol-5- yl)[l 1=~
biphenyl]-4-yl]methyl]-1H-pyrazole-5 S-carboxaldehyde;
3- butyl-l-(Z—methylpropyl)~4-([2'-(18-tetrazol-5-yl)(1,1’-
biphenyl]-d-yl]methyl]—la-pyrazole-s-carboxaldehyde;
3-buty1-1-(2-cyclopropylmcthyl)-4-[[2'-(lﬂ—tetrazol-s-yl)[l,l'-
biphenyl}-4-y1]methyl]-la-pyrazole-S-carboxaldehyde;
3-buty1-1-cyclobutyl-4-[[2'-(15-tetrazol-5—yl)[1,1'-biphenyl]-
4—yl]methyl]-1H-pyrazole-S-carboxaldehyde;
1,3-dibuty1-4-[(2'-(18—tetrazol-5—yl)[1,1'-bipheny1]-4-
yl]methyl]-1B-pyrazole-S-carboxaldehyde;
1—(l-methylethyl)-3-propy1-4-[[2'-(13-tetrazol-5-yl)[1,1'-
biphenyl]-4-y1]methyl]-lH-pyrazole-S—carboxaldehyde;
3—butyl-1-(1-methy1ethyl)-4-[[2'-(1B-tetrazol-5-yl)[1,1'-
biphenyl]-4-y1]methyl]-IE-pyrazole-S-carbcxylic acid;
3-buty1—1—(2-methy1ptopy1)-4-[[2'-(18-tetrazol—5-yl)[1,1'—
biphenyl]-4—yl]mcthyl]-IH-pyrazole-S-carboxylic acid;
3-buty1-1-cyclobutyl-4-[[2'-(13—tetrazol—5-yl)[1,1'-biphenyl]-
4-yl]methyl]-1H-pyrazole-5-carboxylic acid;
3-buty1-4~((2'—carboxy[1,1'-biphenyl]-4-y1)methyl]-l-ethyl-la-
pyrazole-5-carboxylic acid;
3-butyl-1-propyl-4-[[2'-(la-tetrazol—s—yl)[1,1'-bipheny1]-4-
yl)methyl]-1H-pyrazole-S-methanol;
1 -ethyl-3-propyl-4-[[2'-(1B-tetrazol- S5-yl)(1,1’-biphenyl]-4-
Yl]methyl]-1H-pyrazole-5- -carboxaldehyde;
1—ethyl—3-propyl-4—[[2'—(ls-tetrazol-s-yl)[l,l'-biphenyl]-4-
yljmethyl]-1H-pyrazole-S-carboxylic acid;
1-(l-methylethyl)-3-propyl-4-[[2'-(la-tetrazol-s-yl)[1,1'-
biphenyl]—4-yl]methyl]—lﬂ-pyrazole-s—carboxylic acid;
1,3—dibutyl-4—{[2'-(18-tetrazol-5-yl)[1,1'-bipheny1]-4-
yl]methyl]-1H-pyrazole-S-carboxylic acid;
3-butyl-4-[(2‘'-carboxy[l, 1’-biphenyl]-4-yl)methyl]-1-(1-
methylethyl)-1B-pyrazole- 5—carboxy11c acid;

e
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3-buty1-1-ethy1-4-((2'-(18-tetrazol-5-y1)[1,1'-bipheny1]-4-
yl}nethyl]—la-pyr.zole-s-ccxboxaldehyd.;

3-buty1-1-propy1-4-[(z'-(xl-t.qg-”
yl]nothyl]-lﬂ-pyrnzole—s-ctrboxaldohyao}\

1-(2-nethylptopyl)-3-propy1-4-[[2'-(1H-tettlzol—5-y1)[1,1'-

_3§ﬁ¥l)(1,1'-biphcny1]-4-

blphenyl]-(-yl]nothyl]-In-pyrazolo-s-carboxylic acid;
3-buty1-1-propy1-4-[[2'—(1ﬂ-tctrazol-5-y1)[1,1'-bipheny1]-4-
&1)methyl]-la-pyrazole-s-carboxylic acid;
3;buty1-1§ethyl-4-([2'-(ln-tetrlzél-s-yl)[1,1'-biphenyl]-4-
yl]methyl]-1H-pyrazole-S-carboxylic acid;
3-buty1-1-(2-cyclopropylnethyl)-4-([2'-(18-tetrazol-5-yl)[1,1'-
biphenyl]-4-y1]nethy1]-la-pyrazole-s-carboxylic acid;
3-buty1-1-ethy1-4-[[2'-[((tritluoronethyl)sulphonyl]anino]
[1,1'-biphenyl]-l-yl]methyl]-18-pyrazole-5-carboxylic acid;
1-ethy1-3-propy1-4-[[2'-[[(trlfluoromethyl)-ulphonyllamino]
[1,1'-biphenyl]-4-y1]nethyl]-la-pyrazole-s-carboxylic acid;
5-[4'-[[3-butyl-1-ethy1-5-(nethoxynethyl)-la-pyrazol-4~
yl]methyl)[l,1'-biphenyll-z-ylj-ls-tetrazole;
or a a physiologically acceptable salt, solvate or metabolically
labile ester thereof. .

22. A process for the preparation of a compound as claimed in any
one of Claims 1 to 21 or a physiologically acceptable salt, solvate

or metabolically labile ester thereof which comprises :

(A) treating a compound of general formula (II)
3
R R
. }% »
Rl
with a hydrazine of formula (I11)

R2NENH, (111)

followed, if necessary, by the removal of any protecting group

present; or

I
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(B) converting a compound of general formula (I) into another

compound of general formula (I); or A §$§$§i€=

(C) deprotecting a compound of general formula (Ia)

RS

R‘

D)

1

g

(la)

in which at least one reactive group is blocked by a protecting
group; or

(D) where R4 represents a C-linked tetrazolyl group, by reacting a
compound of general formula (IV)

R’
/k NC
\( ke / av)

with an azide, followed,

2%—2

if necessary, by the removal of any
protecting group present; or

(E) where R is a -NHSO,CF3 group, by reacting a compound of
general formula (V)

with trifluoromethanesulphonic anhydride or trifluoromethylsulphonyl

chloride, followed, if necessary, by the removal of any protecting
group present; or

(F) treatlng a compound of formula (VI)

BAD ORIGINAL @
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'f;ﬁm: A/r==\\ 2
RO 7

with a compound of formula (VII)

R4
R13 (VII)

in which one of R12 and r13 represents a halogen atom and the other
represents the group -B(OH), or an ester thereof, followed, if

necessary, by the removal of any protecting group present; or

(G) wherein R3 represents the group -(caz)ncon7 in which n is zero
and R’ is a C)-gdlkoxy group reacting a compound of formula (VIII)

R‘
kXD o

in which Hal represents a bromine or iodine atom, with a compound of
formula (IX)

CoRr"

RLEG Li ax)
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in which R7% represents a C,_calkoxy group, followed, if necessary,
by the removal of any protecting group present;

and when ghgg&snpound of general formula (I) is obtained as a
nixture 6if é ion.rl optionally resolving the mixture to obtain
the desired enantiomer;

and/or, if desired, converting the resulting compound of general
formula (I) or a salt thereof into a physiologically acceptable

salt, solvate or metabolically labile ester thereof.

23. A pharmaceutical composition comprising at least one compound
of general formula (I) as defined in any one of Claims 1 to 21 or a
physiologically acceptable salt, solvate or metabolically labile
ester thereof, together with at least one physiologically acceptable

carrier or excipient.

24. A compound of general formula (I) as claimed in any one of
Claims 1 to 21 or a physiologically acceptable salt, solvate or

metabolically labile ester thereof for use in therapy.

25. A compound of general formula (I) as claimed in any one of
Claims 1 to 21 or a physiologically acceptable salt, solvate or
metabolically labile ester thereof for use in the treatment or
prophylaxis of

(i) hypertension;

(ii) a disease associated with cognitive disorders, renal failure,
hyperaldosteronism, cardiac insufficiency, congestive heart failure,
post-myocardial infarction, cerebrovascular disorders, glaucoma and
disorders of intracellular homeostasis; or

(iii) conditions associated with excessive or unregulated

angiotensin II activity.

26. A compound of general formula (II)

R‘
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wherein Rl, 83 and 24 are as defined in Clain 1; or

a4 compound of general formula (IV)

R’

NC

égfm'\/ av)
| - _

wherein Rl, R? and g3 are as defined in Claim 1; or

Ri

a compound of general formula (V)
R’
H;
2
) o
1

or an acid addition salt thereof wherein Rl, r? and Rr3 ars as

defined in Claim 1; or

a compound of formula (VI)

RS

Rz_@N (}124 < > __R2 44)]
A

wherein Rl, R? and R3 are as defined in Claim 1 and R!? represents a

halogen atom or the group ~B(OH), or an ester thereof.

Dated this 5 Day of September 1991.
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