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ABSTRACT

There are disclosed compounds of

formula 1

R
XNR, [/ ORy (1)
\\__
A\
R

in which

R, represents c(o) Yz,

Y represents a single bond, O, NRII or CO,

Z represents hydrogen, alkyl 01'6 or
alkyl 01-6 substituted by one or more of
hydroxy, glkoxy C1-6' scyloxy °1-6’ carboxy,
alkoxycarbonyl 02-6' CONR12R13. phenylalkoxy
07_12. Arl. pyridine, halo, cyano or NRlbnls'

Rz and R6' which may be the same or dif-
ferent, represent hydrogen, alkyl 01-6’ alkoxy
01-6 or halogen, provided that at least one

of R, and R6 is other than hydrogen,
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R) and R5. which may be same or dif-
ferent, represent hydrogen, alkyl Cl~6 or
alkoxy C, ¢

Rb and Rll' which may be the same or
different, represent hydrogen or alkyl 01-6'

X represents pyrarole substituted by
cycloalkyl, phenyl or phenyl substituted by
trihaloalkyl Ci1a6°

Arl represents phenyl or phenyl substie
tuted by halogen, nitro, alkoxy C1-6 or carboxy,

312, R13. th and RlS' which may be the
same or different, represent hydrogen, alkyl
C1.6 or bensyloxycarbonyl,

or a pharmaceutically acceptable N-oxide,

Nealkyl, salt, ester or amide derivative thereof,

The pharmaceutical use of the compounds,
®:8. as anti-inflammatory agents, is also des-
cribved,

Crmeoat
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This invention relates to novel compounds,
compositions thereof and methods for their pre=~
paration.

Acoording to the invention there are

provided compounds of formula Is

R

3\ 2
XNR,, 4 \ OR, (1)

3 //

Ry kg

in which

Rl represents C(0)Y2,

Y represents a single bond, O, NR11 or CO,

Z represents hydrogen, alkyl 01_6 or
alkyl €, . substituted by one or more of hydro-
Xy, &lkoxy 01“6. acyloxy C1-6‘ carboxy, alkoxy-
carbonyl 02-6' connlznlj. rhenylalkoxy 07_12.
Arl. pyridine, halo, ocyano or anhnls’

s s



10

15

20

Rz and RG' which may be the same or
different, represent hydrogen, alkyl 01-6’
alkoxy 01_6 or halogen, provided that at least
one of R, and Re is other than hydrogen,

R.,, and R5, which may be the same or

differe:t. represent hydrogen, alkyl Cl-6 or
alkoxy C,_c.
Ru and Rll' which may be the same or
different, represent hydrogen or alkyl 61-6'
X represents pyrazole substituted by
oycloalkyl 03_7. phenyl or phenyl substituted
by trihaloalkyl C,

Ar, represents phenyl or phenyl substitu-

1
ted by halogen, nitro, alkoxy Cl-6 or carboxy,

R12' le, Rlb and RlS' which may be the
same or different, represent hydrogen, alkyl
01~6 or benzyloxycarbonyl,

or a pharmaceutically acceptable N-oxide,
Nealkyl, salt, ester or amlde derivative thereof.

According to the invention there is further
provided a process for the preparation of com-

pounds of formula I which comprises



a) reacting a compound of formula 1I,
XL (11)
in which L1 is a leaving group and

X is as defined above,

~— 5 with a compound of formula 11I,

(III)

in which Rl' RZ' R3. Rb' R5 and R6 are
as defined above,

b) reaoting a compound of formula IV,

(1v)




10

15

in which X, Rz. RB' Ra. R5 and R6 are
as defined above,

with a compound of formula V,

R,Ly (v)
in which L2 is a leaving group and R1 is

as defined above,

¢) producing a compound of formula 1 by

oxidising a corresponding compound of formula VI,

Ry  Ro
X MRy, _-,031 V1)
Rg Rg

in which Xe represents a corresponding
hoterocjcle more saturated than pyrazole,

and Rl’ Rz. RB' Rye R5 and R6 are as
defined above,

d) producing a compound of formula I

which bears one or more alkyl substituents

By -2t At asitert o ad

B keI
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containing betwesen two and six carbon atoms,
by reducing a corresponding compound of formu=
la I, in which the appropriate substituenté)
contains one or more double or treble carbon-
carbon bonds,

e) producing a compound of formula i.
in which X is substituted by cyclohexyl, by
reducing a corresponding compound of formula I
in which X is substituted by phenyl.

f) producing a nompound of formula I
gubstituted by one or more of OH, N”Rlb or
600H. which comprines removing a protecting
group from a corresponding compound of formula I
bearing a proteoted OH, NHRl4 or COOH group.

g) producing a compound of fadrmula I, in
which 2 represents alkyl C1-6 subastituted b? cyano,
by reacting a corresponding compound of formula I
in which 2 represents alkyl C,_¢ substituted by
halogen, with a cyanide salt,

h) producing a compound of formula I, which
is a Nealkyl salt, by reaocting a corresponding
compound of formula I with an alkylating agent,

4
9[04
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and where desired or necessary converting
the resulting compound of formula I into a phare
maceutically acceptable N-oxide, N-acetyl, salt,
ester or amide thereof, or vice versa,

In process (a), leaving groups that Ll
may represent include, for example, halogen,
e.8. chlorine or bromines arylsulphonyl; hydroxy
and esters thereofy alkoxy, e.g. methoxy or ethoxy)
dihalophosphonyl, e.g. dichloro~ or dibromo=phos-
phonyl; and 'NRaRb' where Ra and Rb may each in-
dependently represent hydrogen or alkyl Cl to Cé,

The reaction may be carried out with or without
a solvent. When the reaction is carried out using
a solvent, the solvent is preferably inert to the
conditions of the reaction, and may be for example,
a polar sodvent such as 1,4-dloxan, ethanol, acetic
acld, acetonitrile or dimethylformamide. However
apolar solvents, e.g. toluene, may also be used.
The reaction 1s preferably carried out at a tempe-
rature of from about 25 to 200°C,

In process (b), leaving groups that L, may

represent include Oncyl (i.e. compound V is an
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acid anhydride), tosylate, mesylate, imidagolide,
bromide or, preferably, chloride, The reaction
may be carried out by mixing the reagents in
anhydrous conditions in the presence of an inert
solvent such as dichloromethane. "hen the reagent
of formula V is an acld halide, the reaction is
preferably carried out in the presence of a bhase
such as triethylamine and/or dimethylaminopyri-
dine.

In certain cases, for example when both

;32 and R6 represent bulky groups such as. tertiary

butyl, Schotten Baumann conditions, in which the
reaction is carried out uslng a base strong enough
to abstract a proton from the phenol of formula
IV, give particularly good results. A particu-
larly sultable base that may be mentioned is
potassium tert-butoxide.

Oxidising agents that may be used in process
(o) for the oxidation of heterocycles Xe¢ include
metal catalysts, organic and inorganic oxidising
agents, hypohalites and peroxides, PFreferred

metal catalysts include palladium on charcoal in
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the presence or absence of air. Preferred
inorganic oxidising agents include manganese
dioxide and chromium trioxide. Suitable orga-
nie oxidising agents include peraclds, e.g.
3-chloroperbenzoic acid, and easlily reduced
hydrogen acceptors, e.g. 2,3=dlchloro-5,6-di-
cyano-1,l-benzoquinone (DDJ) and orgunic hypo=-
halites such as tertiary butyl hypochlorite.
2he oxidation may ba carried out in a solvent
which is inert to the reaction conditions,
?pe‘ohoioe of solvent dapends on the compound
to be oxidized and on the oxidizing agent. How=-
ever, suitable solvents include halogenated
hydrocarbons such as dichloromethane, alcohols,
e.g¢ ethanol and aromatic hydrocarbons, e.g.
totuene, The reaction may be carried out at a

temperature of about 0 to 150°C.

The reduction of process (d) may be carried
out using hydrogen and an appropriate metal cata-
lyst, for example 10% palladium or rhodium on an
inert support, such as charcoal. The reaction may

be carried out in an inert solvent, for example

- 10 -
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ethanol, at a pressure of from 1 to 10 atmose
pheres of hydrogen.

The reduction of process (e) may be carried
out under conditions generally similar to those
described above for process (d).

Removal of the protecting groups in process
(f) depends on the nature of the protecting groups,
but in general conventional techniques may be em=-
ployed, including acidic, basic, electrolytiec,
photolytic and particularly hydrogenolytic methods,

., Protecting groups which may be mentioned include

bensyl (B2l)s benzyloxycarbonyl (CB»,) or butyloxye
carbonyl (Boc). PYenzyl protecting groups Bgl and
CBx may be removed by hydrogenolysis, for example
by reaction with hydrogen in a suitable solvent
such as an alcohol in the presence of a transi-
tion metal catalyst such as palladium on carbon,
The Boc protecting group may be removed by treate-
ment with acld, e.g. trifluoroacetic acid.

In process (g), the displacement of the halo-
gen may be carried out in a sol§ent wvhich is inert

to the reaction conditions., We particularly prefer

-1l =

e



. ¥

10

15

20

21°

a polar aprotic solvent, for example acetoni~
trile, dimethyl formamide or dimethyl sulpho-
xide. The reaction may be carried out at a
temperature of from about 0 to 100°C,

The alkylation of process (h) may be car=-
ried out using an excess of the alkylating agent
as solvent or using a solvent which is inert to
the reaction conditions. We particularly prefer
a polar aprotic solvent, for example acetonitrile,
dimethyl formamide or dimethyl sulphoxide. The
reaction may be carried out at a temperature of
from about 0 to 100°C, Suitable alkylating agents
ineclude alkyl halides, for example, methyl lodide,
and alkyl toaylates,

Compounds of fornrula II may be prepared from
the corresponding 4-aminophenol, by the mathod of

process b), Such 4-aminophenols are either known

~ or may be made from known compounds using conven-

tional methods,
Certain compounds of formula IV are known
from elther EP-A-254 259 or EP-A-178 035, Certain

{ntermediates of formula IV are novel. Thus accor-

LT

0y



ding to a further aspect of the invention there

are provided compounds of formula IVa,

X am{ OH IVa

. in which Xa represents lH-pyrazolej-yl subge
5 tituted by lephenyl or l-trifluromethylphenyl,
Rza and R6a. which may be the same or different,
nri selacted from lower alkyl 01-6' halogen and
lower alkoxy 01-6' and both R3a and Rsa repre-
sent hydrogen,

10 The novel phenols of formula IVa may be made
by the methbds indicated in the European applica~
tions clted above or by the methods described
herein,

Compounds of formula VI may be prepared by

15 methods analogous to those described in processes

(ﬂ). (b)o (d). (G). (f). (S) or (h)o

-13 -
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The compounds of formulae II and V are elther
known or may be made from known compounds by cone
ventional techniques known per se.

The acld additlon salts of compounds of fore
mula I may be prepared by reactlon of the frae
base with an appropriate acid. The acid addition
salts may be converted to the corresponding free
base by the action of a stronger base.

The processea as described above may produce

gompounds of formula I or derlivatives thereof. It

48 mlso within the scope of thias invention to treat

any derivative so produced to liberate the free

-gompound of formula I, or to convert one derivative

into another,

Pharmaceutically acceptable derivatives of
compounds of formula I include pharmaceutically
adpeptnble acid addition salts. Juitable salts
inolude salts of mineral acids, for example,
hﬁdrohalic acids, e.g. hydrochloric acid-orchydro-
bromio aecid, or organic acids, e.g. formic, scetle
or lactic acids, The acid may be polybasie, for

example sulphuric, fumaric or cltriec acid,
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When the compound of formula I contains

a dﬁrboxylic acid group, it may form pharmaceu-
tlohlly acceptable salt, ester and amide deriva=-
tives. Suitable salts include mmmonium, alkall
metal (eg sodium, potassium and lithium) and el-
kaline earth metal (eg caleium or magneasium)
slats, and ealts with suitable organlic bases,
og'salts with hydroxylamine, lower alkylamines
such as methylamine or ethylamine, with substi-

tuted lower alkylsmines, en hydroxy substituted

alkylamines such as tris(hydroxymethyl)methyl-

amina. of L3riethanolamine, with simple monoecy-

clic nitrogen heterocyclic compounds, eg pyridine

or morpholine, with an amino aclid, eg lysine,

ornithine, arginine, or an N-alkyl, especially

an Nenothyl derivative of any one thercof, or

with an aminosugar, er glucarnine, i.emethyl- glue

canine or glucosamine. Suitable ezters include

simple lower alkyl ecsters, eg ethyl eater, etnters A
dqrived from aleohols containing basle groups,

eg bis-lower alkylamino subptitutéd alkanols such as

the 2-(diethylamino)ethyl ester, and acyloxy alkyl

- 15 -



10

15

20

esters, eg a lower acyloxy-lower alkyl ester
such as the pivaloyloxymethyl aster. The phare
neceutically acceptable acld addition salts of
the banic esters, eg the hydrochloride, the
hydrobromide, the maleate or the fumarate salte,
mey also be used. The esters may be made by
conventional techniqueas, eg enterification or
transesterification, The amides may be, for
example, unaubatituted or rnono- or di- L1 to 6

alkyl or phenyl amides amd may be made by con-

- yentional technlquesn, eg reaction of an ester

Qf the corresponding acid with avmonia or an
appropriate amine,

' Particular values of Arl that Z may repre-
Beht include optionally substituted phenyl,

We prefer compounds in which Arl la either
unsubstituted or bears one subntituent selected
frdm halogén, eg chlorine, nitro, or lower alko-
xy 61_6. especially methoxy or carhoxy. Sultable
heterocyclic derivatives that Z may reopresent
inelude pyridine N-oxide and N~alkyl pyridine,

eg Nemethyl pyridine;

f
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When Y is 0, we prefer Z to represent
lower alkyl C1~6, for example methyl, ethyl
or butyly or phenyle.
when Y is NRll' we prefer Z4 to represent
5 hydrogen or lower alkyl 01-6'
"~ When Y is CO, we prefer Z to represent
lower alkyl 01—6' eg methyl, ethyl or butyl,
‘ However, we preter compounds in which X
is a single bond., ‘hen Y is a sinile bond we
10 prefer 4 to bLe other than hydrogen, When 2
+ rapresents lower alkyl 01-6‘ we prefler lower
alkyl to represent alkyl ul-h‘ The alkyl group
may be saturated or unsaturated and stralght or
branchad. Particular alkyl groups that may be
15 mentionod include methyl, ethyl, n-propyl,

‘ 156~propy1. n=butyl and tertbutyl. 'hen the
alkyl is substituted we prefer it to be tri-,
di~ and esbeclally mono=-substituted, Tho suts-
tituent(s) may be located on any part of the

20 alkyl groupe However we prefer those compounds
which montain a single substituent locoted at
the terminus of the alkyl group, specific subse

/
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tituonts that may be mentioned include hydroxyp
lower alkoxy 01-6' eg methoxy or ethoxyp lower
aoy&oxy Cl-é’ particularly Cl-b acyloxy, for
example acetoxy, propanoyloxys CONii,; phenyl-
alkoxy 07_12. particularly phenylmethoxys halo-
gen, particularly bromine and especlally chlo~-
rine; cyano or NHZ‘

Particularly preferred groups that Rl may
rqpresent include acatyl and acetyl substituted
by oyano or lower alkoxy Cl»é'

Vie particularly prefer those compounds in
which at least two of R,, RB' R5 and Re 18 other
than hydrogen. Ispecially preferred are those
compounds in which RZ and R6 sre other than
hydrogon. We prefer compounds in which at least
one of R, and Rg is olkyl C) .. ilhen one or
more of R,, “3' By RS or Rg is alkyl Cq _co it
may be saturated or unsaturated and gtraight or
branched, We particularly prefer those compounds
in which both R, and RG are lower alkyl Uy co
for exnmpla seclected from methyl, ethyl, propyl,
propenyl and butyl. “ompounds in which R, and R,

-18‘-
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are the asamo are especinlly preferred., We also
prefer compounds in which at least one, and
proferably both, of R3 and R5 are hydrogen.

We prefer compounds in which Hu is lower
alkyl 01-6' eg methyl, ethyl or propyl, and
eapécially hydrogen,

Substituents that Rll may particularly re-~
present include hydrogen and lower alkyl 01-6'
for example, methyl, ethyl or propyl,.

Typienl groups that X may represent include
1He«3-pyragzolyl.

When ~ is substituted, we particularly prefer
1t to be substituted by phoenyl, optionally subs-
tituted Ly trihaloalkyl 01—6' especinlly CF3 or
CHZCFB.

wa particularly prafer those comovounds in
which X represents lH-pyrazol-3-yl coptionally
substituted by phenyl, especially l-phonyl,

Compounds of formula 1, and pharmaceutically
acceptable derivatives thereof, are useful because
they pousess pharmacological activity in animals.

In particular, the compounds are uceful as dbroad

' r
? BAD ORIGINAL @
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spectrum anti-inflammatory agents as indicated
in one or moreof the followlng assay systcmss

a) Inhibition of lipoxygenases, 6.g. 5, 12 and
15 lipoxygenase, in the presaenca of oxogenous
arachidonic aoid and measuremant of the enzyme
aotivity by eithar a moditication of B A Jakachik
at al, Biochemical and Blophysnicnl Kesearch Com~
munications, 95(1), 103, (1980) using reverce
phase HFLC to quantify the products or by a
modification of the method of F F Sun gt al,

... Prostaglandins 21 (2) 333 (1981) using uv absorp-

tion to quantify product formation.

B) Inhibition of prostaglandin synthetase, uti-
1ising bovine seminal vesicle microsomes as the
dnzyme source after the method of igan at al
Biochemistry 17 2230 (1978) using aither radio-
jabelled arachidonic neid as sutstirate and pro-
duct sepafation by thin layer chromatography and
duantifioation by scintillation counting or unla-
belled arachidonic acid as substrate and a speaifioc
radioimmunoassay kit (New Lngland Nuclear) to

measure prostaglandin E2 produced.

- 20 -
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o) Inhibition of 5 lipoxygenase activity in
intact human neutrophils stimulated by iono-
phore A23187 and supplemented with exogenous
arachidonic acid after the mathod of P Dorgeat
and B Samuelsson, Proceedings tHew York Academy
of Soience 70 2148 (1979) using reverse phasge
HPIC to measure the products.

d) Inhibition of formation of arachidonic acid
metabolites by mouse peritonsal macrophages

challenged in yitro with immune complexes by the

-methaod of Blackham gt aly J. Pharm. Pharmace 37,

787, (1985).

e)  Inhibition of PGE2 formation mnd cell infil-
trhtion in the carrageenin sponge model by the
method of Higrs gt als burs Jo Pharmac. 64 81
(1980},

£) . Inhibition of immune complex mediated Inflam-
mation in the mouse peritoneal cavity by the
method of Dlackham ¢i 8l, J. Pharmac, Methods
13, 77, (1985).

g) Innlvition of carrngeenin oedema in the rat
by/the mothod of Winter g4 al, Froc, Socs Lxpe

!

- 2] =
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Blol. 111 s44 (1962),

h) Inhibition of btronchiml anaphylaxis in
guinea piges by the method of Anderson, by, J,
Pharmac. 27 301 (1982),

1) Inhibition of oedema and eicosanoid proe
duction in mouse ears treatcd with arachidonic
acid after the methods of Young gt gal, J. Invest.
Varm, 82, 367, (1984) and Opas e¢% al, J. Invest,
Derm., 84, 253, (1985),

The compounds are indicated for use in

-~ the treatment or prophylaxis of inflammatory cone

ditions in mammals, including mane Conditions
that may be specifically mentionsd ares rheuma-
toid arthritls, rhematold spondylltis, osteo-
arthritis, gouty arthritis, and other arthritic
conditions, inflammed jointay

eczema, psoriasis, burns, including sundburn,
ulecers, woﬁnds. acne or other inflammatory skin
conditions such as sunburng

Inflammatory gye conditions including conjunce
tivitis and uveitis) lung disorders in whieh inflame

mation is involved, eg asthma, bronchitis, plgeon

4
r b

! S
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fancier's disease and farmer's lungg
" econditions of the ear including otitis

externa;

conditions of the gastrointestinal track
including aphthous ulcers, gingivitis, Crohn's
disease (a condition of the small, and gsometimes
also of the large intestine), atrophic gastritls
and gastritis varialoforme (conditions of the
stomach), ulcerative colitis (a conditlion of the

large intestine and sometimes the small intes~

L% - tine) coellinc disecase { a condition of the small

intestine), reslonal ileitis ( a regional inflam-
matory condition of the t-rminal ileum), peptic
ulceration (a condition of thr stomach and duo~
denum) and irritable Dowel syndromeg pyresis,
paina and other conditions associated with iInflam-
mation, particularly those in whieh lipoxygenase
ahd oyclodxygenase producte are a factor.

The compounds of the invention mny be used
on their own or in combination with other drugs,
for exampleg

for the treatment, in particular, of oolitis.

- 28 -
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Crohn's disease and psoriasiss steroids, parti-
cularly those sterolds which are eliminated pre-
sys%emically. salazopyrin, keratolytic agents
auch as salicylic acid er purified coal tar
fractions, dithranol, vitamins, for example
vitamins A, D or £, antifungal agents such as
bensuldazic acid, hexetlidine, enllconagole or
other azole antifunpals, natamycin, polynoxylin,
providone-iodine, griseofulvin and 2,4,6-tri-
bromotoluene; for the treatment of eczema the
compounds may be combined with steroids or with
antipruritic agents such as cromamitiony

for the treatment of acne the compounds may
be comhineq with bezoy) peroxide or tretoning

for the treatment of seborrhelc dermatitis
the compounds nay be combined with selenium gul-
phide, coal tar fractions, zine vyrithione, sul~
phur, saliéylic acld or sterolids)

for the treatment of rosacea the compounds
may combined with sulvhur, partlcularly in the
form of an ointment,

For the above mentioned uses the dosage

BAD ORIGINAL g)
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adminictered will, of course, vary with the
coﬁpound employed, the mode of administration
and the treatment desired, However, in general
satisfactory results are obtalned when the com-
pound is administered at a dally dosage of from
about 0.1 mg to about 60 mg per kg of animal
body weight, preferably glven in divided doses
l tb I times a day or in sustained relense form.
For man the total dally dose is in the range of
from 7. O mg to 4.2 g snd unit dosasre forms suit-
.., able for oral administration::.. comprise from
2; 0 mg to 4.2 g of the compound admixed with a
8611d or 1iquid pharmaceutical carrier or diluent.
' 'Compounds of formula 1, and pharmaceutlioally
acceptable derivatives thereof, may be used on
tﬁeir own or in the form of appropriate medicinal
‘preparations for enternal including toplcal, or
parenteral'administrntion. Thus the new oompound
méy be compounded with inorganic or organio, phare
maceutically ncceptable adjuvants, diluents or
cai'riers. kxamples of suech adjuvants, diluents

and carriers ares- for tablets and drazeess lactope,

‘25'
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starch, talc, stearic aclidy for cepsulesi tar-

taric acld or lactoses for injectable nolutionss
watér. alcohols, plycerin, vegetable ollsg for
suppositoriess natural or hardened oils or
waxes,

Compositions in a form suitable for oral,
fe aqueous or non aqueous suspensions or semi-
ablid mels, oesophageal administration include
pills, capsules and tablets; particular tablets
that may be mentioned include enteric coated,
dibpensible. effervescent, chewnble and formula-
tions intended for sublingual and buccal absorb-
tion.

Compositions in a form suitahle for adminis-
tration to the lung include formulations in inha-
lers, atomigers, nebvlizers or irnsufflators as
aerosols, particularly pressurisced aerosols)

Gombositions for rectal administration
include suppositories or enaemas, composition for
parenteral delivery hy injection (intravenous,
subautaneous, intramuseable) include cosolvent

golutions, suspensions, emulsions, oils for paren=

BAD ORIGINAL w
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teral deliveryy

Compositions in a form suitatle for toplcal
admlnistration to the skin include ointments,
créﬁms. oil-in~water emulsions or watnr-in-oil
emulsions aqueous or organic gels (for example
oeliulose or carboxyvinylpolymers),

Compositions in a form sultahle for toplcal
administration to the eye or nose include solutions,
suspensions, semi-solid pels, ointments and emule
sions,

.wu ~We prefer the composition to contain up to 50%
and more prrferably up to 25° by welpht of the come
pound of formula I, or of the pharmaceutlcally accep-
table derlvative theroof,

The compound of formula 1 and pharmaceutically
acceptal:le derivatives thereof hnve the advantoge
that they are less toxie, more efficaclous, ere
longer actihg. have a broader range of activity,
are more potent, produce fewer side effects, more
selective, are more easzily absorbed, more stable
or have other useful pharmacological properties,

than compounds of similar structure,

- 27 =
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The invention 13 {1llustrnted by the following
examples, in which temperatures are given in deg-

rees celslus,

A PREPARATION OF INTHRMEDIATES

Example A
L-anino=2,.6=dinethviphenvl asctata

To 2,6~dinothyl=t-~nitrophenol (10g) and trie-
thylamine (21 ml) in dry dichloromethane (100 ml)
at 0% was added acetyl chloride (5.6 ml) slowly.
After 16 hours the mixture wes washrd with water,
mp 109-110%, The ncetate (9.4 g) was hydrogenated
in ethanocl at atmoaphetic pressure over platinum
oiide for 4 hours. Filtration, evaporation, and
crystallisation (ethyl acetate/hexsns) of the ree
eidue gave the title acetate (5.6 p)y mp 82-83°,

Bt

Exampha B
4-aping-3,6-dinethoxy=-2=-methyluhenol
Sulphanilic acid (10,8 g) was diagotined as
in "Organioc Syntheses" Coll. Yol. 2, pe. 35+ After
20 minutes the resulting suspension was added to

an lce-~cold solution of 3,6=dimethoxy-2emethylphenol

L}
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(8.1 g) and sodium hydroxide (10.8 g) in water
(100 m1)s After one hour the mlxture was heated
to 45=50° and sodium hydrosulphite (22,2 g) was
added in portions. When the red dye colour was-
discharged the mixture was cooled to give a yellow
precipitate of the bisulphite salt (10 g) of the
titlo phenol,
Exanple ©

Using the method of Bxample B avove, the

following phenols were prepared via thelr bisulphite

v saltss

a) A4e-amino-2,6-dimethylphenoly
b) heamino=-2,3,4,5-tetramethylphencly
c) h—amino-z.é-bis(l,l-dimethylethyl)phenol.

Expmple D
2 l‘i"f“ mgxhx ] -lk-s 1-pheny 1~1 !i-pxra z01 -3-!] !-
aminophenol

2.G;dimethyl—h-aminophnnol (15 g) and
I 5-dihydro-1-phenyl-lii-pyrazol~3-amine (1746 g)
were heated with p-toluene sulphonic acid (0.2 g)
at 160° for 1 hour under nitrogen. The mix was

cooled, taken up in dichloromethane ond vashed

Bru wiiGINAL @)
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with dilute HCl, and water, Evaporation, and
ohromatography of the residue (silica, dichloro=-
methane/ethyl acetate (911)) gave 4-(4,5-dihydro=-
lephenyle«lH-pyrazol=3-yl)amino-2,6~dimethylphenol
(14.2 g), mp 154-158°, Thim was refluxed in
toluene (40 ml) with 10% palladium on charcoal

(10 g) for 3 hours, The mixture was flltered

end evaporated to give, after crystallisation from
cyclohexane/ethyl acetate, the title compound

(8 g), mp 154-155°,

The following intermediates were made by the
mefhod of Example Us
a) 243¢5s6=tetramethyl-4-(1-~phenyl-liipyragol=3-
y1l)amino phenol, mp 160-162°)
b) '3,6-d1methoxy—2-methyl-u-(l-phenyl-lﬂ-pwrazol-
3J~yl)aminophencl, mp 107-108°%;
¢) 2,6-bis(1,1-dimethylethyl)=3-(kphenyl-1Hepyra=
gol=3~yl )aminophenol, mp 114-115%
4) 2,6-dichloro==(1l-phenyl-lli-pyrarol-3~yl)amino-
phenol, mp 144 -146°,
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Exampls ¥

2.6=dAneshyl=t=[N-methy)=N=(1=nhanyl=lt=_
Dyraol=3=yl)amindohenol

To 2,6«dimethyl~tt=(lephenyl=lH=pyrazole3-
yl)aminophenol (8 g), acetic acid (2.8 ml), and
aqueous A0 formaldehyde (3.1 ml) in acetonitrile
(40 ml) vas added sodium oyanoborohydride (5.4 g).
Aftor 2 hours the mixture was quenehed vith water
and extracted with dlchloromethane. The organic

phase was washed with aqueous sodium bicarbonate

uaolution. then water, dried, evaporated and chroe

matographed (silica, dichloromethane) to give the
44%le product (3 g), mp 139-140° (from ethanol).
Example G

; The following intermedintes was prepared by

~ the method of ixample Fs

a) 2,6-bis(1,l-dimethylethyl)=A=~[li-nethyleN=(1l=
phenyl-lu;pyrazol-j-yl)amindphnnol. mp 117-118%

Be  PRUPARATION QF COMPOULDS Uk FORHULA 1

8 The following compounds of formula I were

prepared from the intermediates described above
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or from compounds known in the art, including

those desceribed in EP-A-254 259 and EP«A+178 035.

Example 1
" 4[4, 5-Dihvdro=1-phanvl=li=pyrazol=l=yl)omi=
Ho=2.6-dimathviohenyl acotate

4,5~Uihydro~l-phenyl-1l-pyrazol-3~nmine

(0,16 g)p U4-amlno~2,6-dimethylphenyl ncetate (0.2g),
and toluene-4~sulphonic acid (0,02 g) were refluxed
in toluene under nitrggen for 8 hours, Evaporation
and chromatography (silica, dichloromethane/ethyl

, .myacetate [9515)) of the residue pave the title pro-
duct (0.15 g), as a solid.
Examole 2

‘ Using the method of dxample 1, the following

c&mpound was prepareds

a) Le=[t,5-Pihydro=1=(3=~trifluoromethylphenyl)«=1H=

pyrazol—j-yl]amino—z.é—dimethylphenyl acetate, mp
190-161°,

-3 -
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Ly={1-Phenyl=1H=pyrazol=3-yl)aminophenyl
(19 g) vas added to sodium hydride (4.0 g of &
5qﬂvsuspenslon. freed from oil) in dry dimethyl
formamide (150 ml)e After 0.5 hr., allyl bromide
(7.2 ml) was added, and the mixture was atirred
for 16 hours, poured into water, and extracted
with ethyl acetate., Lvaporation of solvent and
chromatography (cilica/dichloromethene) gave
lnphenyl-N-(u-(prop-2~enyl)oxypheny1)-lH-pyra:ol-
jeamine (21.9 g), mp 80-81°%, This solid (2.9 &)
was heated at 200° under nitroren for 5 hours,
Chromatography (311ica/dichloromethane) zave the
sub=title product as a viscous oil (1.4 g).
Salient LHNMR (DMSO) + S 8,7 (1H, s,hill)y 8.4
(1H, s, OH)y 6.0 (L, m, <CH=)y 5,1 (2H, dd, =CH2).
3.25 (21, d, (CH,),

p) _ 4=(1=-Phanyl=lli=pyrazol=3=y1)aning=2.fe=
di (prop-2-envl)phencl

| The sub-title product from (a) (10.5 g) was

converted by analogous processes to (a) to l-phenyl=
N~(3-(prop-2-ony1)-hw(prop-2~eny1)oxyphenyl)lﬂ-
pyrazol=3-amine (7.6 g, oil) and then to the sub-

-3} -
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title phenol (5.5 g), mp 87-88°,
2i(prop=-2-enyl)chenvl agetate

To the product from step (b) (5.0 g) in
dichloromethane (100 ml) containing 4-dimethylamino-
pyridine (10 mg) and triethylamine (2.1 ml) was
added acetyl chloride (1.1 ml) slowly with stir-
ring, After 6 hours water was added, and the
regidue after evaporation of the orranic phase was
chromatographed (siliea/dichloromethane), and
then crystallized from vyclohnvane to afford the
title product (4.5 g), mp 110= 11°,
Example 4

The following compounds were made by the method

of Example 3c), from the corresponding phenel and ap-

p;dpriate carbonyl or sulphonyl chlorides
a)‘42.6-dimethy1—h-(1-pheny1-1ﬂ-pyrazol-3-y1)ami-
nophenyl butanoate, mp 138-140°

b) 2,6-dimethyl-h=(1l-phenyl-1H-pyrazol=3-yl)ami«
nophenyl 2,2~dimethylpropanoate, mp 139~lh0°'

¢) 2,6=dimethyl-fi=(l=phenyl-1ll-pyrazol=3-yl)ami=
nophenyl phenyl carbonate, mp 138-13901

- 34 -
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d) '2.6—dimathy1-4—(l—phenyl-luapyrazol-J-yl)ami-
nophenyl methyl carbonate, mp 110-112°

o) 62,6-dimethy1-b~(1-pheny1-1ﬂ-pyrazol-3—yl)ami-
nopﬁenyl benzoate, mp 11?o118°|

) 2,6=-dimethylel«{lephinyl-lHepyrasdiyls+yl)ani-
nophenyl methanesulphonate, mp 1h&-145°|

g)( 2,6-dimethyle/i=(1-phenyl-1i-pyrazol=3-yl)ami=-
nophenyl 2-methylpropanoate, mp 127-128%;

h) 2,6-dimethyl-4-(l-phenyl~lH=-pyrazol~3-yl)ami-
nqphenyl phenylmethyl carbonate, np 105-106°|

'r%i} 2 ,6-dimethyl~l=(1=phenyl=1i=-pyrazol=3-yl)ami=

nbbhenyl 4ymethoxybenzoate, mp 185-187°;

j) ' 2,6=dimethyl-4=(1-phenyl~1li=-pyrazol=3-yl)ani=-

nqphenyl methoxyacetate, mp 149-150%;

kf'j2.6-dimethy1~h-(l-phenyl-lﬂ-pyruzol-B-yl)ani-

ndphanyl chloroacetate, np 141-142%

1) 2 6-dimethy1-u-(1~phenv1-1H-pyrazol-3-y1)ami-

nophenyl (1,1-dimethylethyl)carbonate, mp 122-123
m) . 2,6~dimethyl-k=(1-phenyl-1H-pyrazol-3=§l)ami~

ndgﬁenyl h-nitrobenzoate, mp 210-211%

n) 2.6-d1methyl-h-(l-phenyl—lﬂ-pyrazol~3-yl)ami~

nophenyl butyl carbonate, mp 72=73%)

- 15 -

r

BAD ORIGINAL

,_.—-.’r—-"" A

9



-
=

10

13

20

g0

o)‘;2.6~dimethy1-u-(1~pheny1-1H-pyraz01—3—y1)ami-
noﬂhenyl J=pyridinecarboxylate, mp 158~160°3

p)J 2,6=dimethyl«lt=(1~-phenyl-lH~pyragol=3-,yl)ami-
noﬁhenyl h-chlorobenzoate, mp 166-167%;

q)  2,6=dimethyl=i=(1ephanyl-lHepyrazol=3=yl)ami«
noﬁhonyl 3-methoxypropanoate, mp 125-126%

r)‘ 2 y6=dimethyl~=(1-phonyl=~1H-pyrazol-3-yl)ami
nophenyl dimethyloarbamate, mp 171-173%

8) 2,6«dimethyl-f=(l-phenyl~lli-pyragol-3=yl)ami=
nophenyl 4edimethylamino~i-oxobutanoate, mp 210-21103
t);,2,6-dimethy1-u-(1-phenyl-lu—pyrazol-3-y1)ami~
nopﬁanyl acetoxyethanoate, mp 127-128%;

u)  methyl 2,6-dimethyl-l=(1lephenyl=lli-pyragol=3=

‘y1l)aminophenyl propamedioate, mp 112-113%)

v) . methyl 2.é-dimethyl»h-(1-phenyl-1H-pyra!ol-3~
yl)aminophenyl 1,5-pentanedioate, mp 108-109°|

w) methyl 2,6-dimethyl-li=(l=phenyl-lil-pyragol=3~
yl)ﬁminopheﬁyl l,4-butanedioate, mp 90-91%

x) 3,6~dimethoxy-2-methyl=fi=(l~phenyl=lli-pyrasole~
3yl)aminophenyl acetate, mp 132-134°,

y) 2,6-dinethyl-lb-[li-methyl=li=(l-phenyl-1Hepyragole
3-yi)]am1nopheny1 ethanoate, mp 111-112%

BAD ORIGINAL @
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Z) 2,345, 6-tetramethyl-4=(1-phenyl-lii-pyrazol-
3=yl)aminophenyl acetate, mp 179-180°;

aa) 2,6-d1chloro-u—(lphenylnlﬂ-pyrazol—B-yl)ami-
nophenyl acetate, mp 169-170%

ab) 2,6-dimethyl=k=(1l-phenyl-1lli-pyrazol-3-yl)aml=
nophenyl phenylmethoxyacetate, mp 101-101.5%

ae) 2,5-dimethoxy-l=(1l-phenyl-lil-pyrazol=3-yl)ami=
nophenyl acetate, mp 149-150°,

ad) benzene-1,4-dicarboxylic acid, mono-[2,6-
dlmethyl—h-(l-phenyl»lu-pyrazol~3-yl)aminophenyl]

eater, monophenylmethyl ester, mp 169-1710.

{1=phenv)=di-pyrazol=3=vlJanino)phenvl acotata
To 2,6-bin(1,1-dimethylethyl)~b=(li-methyl=N-

(1-phenyl=1H=pyrazol-3-ylJanino)phenol (0.6 ) in
dry tetrahydrofuran (15 ml) at -78° under nitrosen
wéa added butyl lithium (1.29 ml of 1.4 il hexane
solution). After 10 minutes acetyl chloride

(0s2 ml) was added. The reaction was left for

16 hours, poured into water and extracted with

ethyl acetate, Lvaporation, and chromatography

- 37 -

930

BAD ORIGINAL @)



10

15

20

(s1lica, dichloromethane/hexans {111)) of the

residue, followed by recrystallisation from

hexane at -20° gave the title compound (6435 g),

mp 102-103°,

Using the appropriate acyl chlorides and

phenols, the following compounds were prepared

by'tho method of Lxample 5

a) 2,6-bis(1l,l-dimethylethyl)-l=(N-methyleN=[1=

phenyl=-lli~pyrazol-3=yl)}amino)phenyl methoxyacetate,

mp 102-103%;

b) 2,6~bis~(1l,l-dimethylethyl)-k=-(1-phenyl-ll=

pj:ézol-}-yl)aminophonyl acetate, mp 186—187°;

ﬁabition of acetyl confirmed by KNUE difference

7

spectrum.

2;6-bis(l.l—dimethylethyl)—h-f(l-methyl-lﬂo

pyrazol-3=yl)amino)-phenyl acetate.

Ey
13

To 4-(1-phenyl-lH-pyrazol=3-yl)amino=2,6-

*ﬁ}methyl phenol (1.8 g) in dry dichloromethane

- 38 =
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(30 ml) and triethylamine (2.25 ml) at 0° under
nitrogen was added succinlie anhydride (0.84 g).
Ihe mixture was stirred at room temperature for
16 ﬁours then poured into water. The organie
phase vwas dried and evaporated., 1he resultant
oil was chromatorraphed (silica, 2% methanol/dichlo=-
romethane) to give the title product (1.5 g)s mp
160-161° after crystallisation from hexane/ethyl
acetate.,
Example 8

The following compound was prepared by the
method of Lxnmple 7%
a) 1,5-pentanedioic acid, mono(?,6-dinethyl=it-
[1-phenyl-lli=pyrazol=3~yl)aminophenyl)ester, mp

138-140%
Exanple 9
nophenvl 2-oxgpropanoate

1,1*~carbonyldiimidazole (4.9 g) was added
batchwise to pyruvic acid (2.6 ¢) in dichlorome-
thane (100 ml), and after 0.5 hours 2,0-dimethyle=l-
(1¥pheny1-1ﬂ-pyrazol-3-y1)aminophenol (248 g) was

b/"\u Qi-aull\hﬂu y
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Qiolmj

added. The mixture was left for 16 hours, then
evaporated, and the residue was chromatographed
(silica, dichloromethane) to give, after crystale
1isation (hexano/ethyl acetate), the title product
(1.0 g) mp 123-125°
Exapple 10

The following compounds were prepared by the
mothod of Example 9
a)f 2,6-dimethyl-4=(1l-phenyl=1H-pyrazol-3-yl)ami~
nﬁphenyl N-( phenylmethoxy)carbonyl)glycinate, mp

“,142-143 ’

v) 2, 6~dimothyl—h-(l-phenyl-ln-pyzazol ~3eyl)ami=

nophenyl A4-dimethylaminobutanoate, mp 83-85 »

Example 11
z .ﬁ-U: me th}_] I —u-'(, l—[!hﬁ“!l -lll-gyrg;zgg]- }-M l )am’ -
naphenvl acetato

The product from iixample 1 was refluxed in
toluene with §5 palladium on charcoal (0,15 g) for
L4 hours. Flltration, evaporntion and chromatog=-
raphy (silica, dichloromethane/ethyl acetate (95:5))
of the residue gave the title compound (0,07 p)
114-116° (from cyclohexane); further polymorph,

lﬂﬁ 13‘500

- B0 -
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Analysis founds C, 71.2; H, 6,13 11, 12,85
Calculated for Cl9”19N302' Co 70.93 H, 5.9;
Ry 1245014
Lxample 14
The Tolloving compornd was prepnroed from
the comvound of oixarnrlae 2a by the ma'hod of
pxample 11t
20 6=Dimothylel=(1=~]3-trifluremethylphonyl] -
lHepyrazol=J3-yl)aninophenyl ncetote, mp 1&2—1u3°.
Lxample 13
4=(l=ihopnyl=li=pyrazol=}=y 1) aning=c, (=4l pro=

Dylphojvdl azetinte

Ihe(l=iheryl=1li=pyrazol=3=vl)aninoe=2,6ediée
(prop-2~enyl) phenyl acetnte, from ::oprple 3b),
(345 £) in ethanol (150 ml) wrs hyivorenated at
atnospheric pressure over 100 pallodium on
cﬁgfcoal to afford, after cryc-tnllicsntion from

cyclohexane, the title preduct (1.8 ), mp 71-749,

sxgmple 1L

Using the method ov Lxomple 173, the followins
compounds were obtained from the indiented precur-

s80rss

- 4] -
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a) 2,6=-Dimaethyl-l=(1-phenyl-lli-pyrazol=3-yl)
aminophenyl hydroxyacetate, mp 155-157°
b) he=(1-Cyclohexyl=lH~pyrazole=j~yl)amino=2,6«
dimethylphenyl hydroxyacetate, mp 160-164°

a) and b) were preparsd from 2,%=dimethyle
li=(1lephenyl=1li=-pyrazol=3=yl)aninophanyl phenyle
methoxyacetate by hydrogenation at 5 atmospheres
for:é days and separation of the resulting mixe
tufa of compounds Ly chromatosravhy (zilloa,

dichloromethane/ethyl acotate (9s1)).

@) 2, =vimethyl=ht=(l-phenyl-lil=1yrazol-3=yl)ami«

noﬁhenyl ilveinate hydrochloride, jpropoved from
Exéﬁpln 10a and followed by treatient with ethoresl
hydrogren chloride, mp 230-231°

d) Benzene~l,4-dlcarboxylic ncid, mono-[2,6e
diﬁethyl-h-(l-phohyl-lﬂnpyrazol—%-yl)amlnophenylj
ester, prepared from the monobenzyl ester, from

the example 4ag) mp 221-222°,

Example )13
Lal=Dimethyl=b={l=phenyl-1lii~pyrazol=3=yl)anie=
nopheryl cvanecacetate

2 6=Uinethyl=/t=(L=phanylelli=-pyrazole3=yl)anie

- 2 -
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nophenyl chloroacetate, Bxample Uk, (1 g) and
sodium cyanide (0.5 g) stirred in dimethyl sul-
phoxide for 16 hours gave, after dilution with
brine, extraction with ethyl acetate and subse-
quent evaporation, thc title compound (0.3 g),
mp 116-117° (from ethyl acetate/hexane).
Lxample 16
3=[2.6=0inethyl=lt=(1l-phenyl=1ii-pyragol=1=_
yllaminophenexyearbonyl ] -l-methylpyridinium io=
dide
2,6=Dimethyl=4=(1phenyl=lli-pyrazol=Je-yl)ami-
nophenyl 3-pyridinecarboxylate, wvxample lo),
(045 g) was refluxed in methyl iodide (100 ml)
for 4 days, the unrencted methyl iodide removed
by evaporation and the title product (0.15 g)
obtaincd by trituration of the resnlting oll with
efher. mp 150° (dee).
Zxamn:l e 1 2 ~ Compositions
a). For topical delivery t g

- 33 -
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Cosolvent type gel for topical applications

Aative ingredient
Hydroxypropyl cellulose

thanol
iater to
b)_ Uphthalnlc delivery

Active ingredient (micronized)
Carbopol 934P
Sodium hydroxide to

Bengalkonium chloride

Nafl

Water to
g) tnema for ractal delliverv
Active ingredient (micronized)
Glycerol

Maethyl parabens

Propyl parabens

Wiater to

d) _Subcutaneous oily injection

Active ingredient

Miglyol 812 Hi to
- bl} -

Oe5
1.0%
90, 0%
100,0%

2.0%
1.0
pH7
0.01%
045%
100,05

3.0/
2450
0,157
0,15/

100.05

305
100,05



k1T

a)  Basal) suapension
Agtive ingredient (micronized) 1.0%
Polysorbate 80 0455
Bengalkonium chloride 0.01%
5 Glycerol 2,5

Avicel 2.0%

L Water to 100,0%

\’.,taulb" ‘f‘
N
1

1
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1. Compounds of formula I,

o (1)

in which

Kl represents C(0)YZ,

Y repretents a single bond, O, Hﬂl] or CO,

4 represernts hydroren, alkyl Ul-ﬂ or alkyvl C1—6
aubstituted hy one o more of hydrovy, alitoxy
C1-6' acyloxy 01-6' carboxy, alkoxvearbonyl
Cogo UthIZRlB, rhenvlalkoxy C._y. ATy pyri=-
dine, hnlo, cyano or “H14“15'

R, and R6' which may he the same or different,
represent hydrosen, nllkvl Ul-ﬁ' nlltoxy 01_6 or
halozen, provided that at lesst onn of R2 and R6
13 other than hydrogen,

R, and RS' which may he the o or different,

3
represent hydrogen, alkyl 01—6 or pllkoxy 01-6’

BAD OF;IGINAL g))
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Rh and Rll' ﬁhich may be the same or
dif%erent. represent hydrogen or alkyl Cl-é'

X represents pyrazole substituted hy
cyecloallyl 03_7, phenyl or phenyl substituted
by trihaloalkyl 01—6'

Arl revresants phenyl or phenyl suhatituted
Ly halo-en, nitro, alhoxy 61_6 or curbhoxy

le, 313, “1& nnd Rlﬁ' which mny ba the same
or different, reprcoent hydroren, alkyl 01_6 or
benzylo:ycarhonyl,

or a pharmaceutically acceptiihle li-oxide,
Neglkyl, salt, ester or anmide derivative thoreof,
2¢ A compound according to Llalm 1, wherein Rl
raepresents C(U)d,
3¢ A compound according to -1aim 1, wherein RZ
and RG both raprecent alkyl 21-6'
L, A compound according to Claim 1, wheraein R3

and Rq hoth reprenrent hvdrosen,

- e

5. A compound accordine to Ulaim 1, wherein X
represents pyrazole substituted by phenyl or

phenyl substituted by trihaloalkyl Ul-('

]

- B -
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6. A compound of formula I, which is 2,6~Dime-
thyl=4-(1-phenyl=-1H-pyrazol-3-yl)aminophenyl
acetate, or a pharmaceutically acceptable salt
” thereof.
5 7« A pharmaceutical composition compricing a

compound of formula I, as defined in Llaim 1, or

a pharmaceutically acceptable H-oxlde, [-alkyl,
salt, ester or amide thereof, in association
with a pharmaceutically acceptable carrier,

10 diluent or adjuvant,

Pl JOHN RAYMOND BANTICK

: DAVID NORMAN HARDERN

fi RICHARD ANTHONY APPLETON

; JOHN DIXON and

g DAVID JOHN WILKINSON
'{:/‘ Inventors

-
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