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1,2,4-TRI AZOLJ 4, 3- B] PYRI DJ 3, 2- D] PYRI DAZI NE DERI VATI VES AND PHARMACEUTI CAL
COVPCSI| TI ONO % NI NG THEM This invention relates to neWYHeMBE&Utically
useful heterocyclic conpounds, to proeess-for their preparation and 5 to
pharmaceutical conpositions containing them It is known that inhibitors of
phosphodi est er asel,44-TRIXZOLO[43-BJRYRIPOIB, 2+ PIPYRIDAZING t DERIYADIVES nANB et ory and

al l ergic processes sUCBHAMASEIMTRAL NOOMBOSITIOINGACONTAINING PHAENRL OF Y
drugs-induced gastrointestinal damage and atopic dermatitis. 10

EP- A- 85, 840 di s€hésesinvesdiiions xflatesazbd onemt hiherdpsitdeail kxt inasf udf
formul a: [elr . ' ar ful .a nxj ty ggﬁn;- ) have
now found t e&t]ez{gﬁgcé%gsﬁrgg%?&a’ ptflbr ilb(sicl%r%srsi %Sgi ﬁgtgégdbg? e 1g’enn\zégldri ng in
the above sta pheamecept bealesor®sigwovenpontrlnivg themnhi bit cyclic
phosphodi est er ases,; . t] ar_if CY i | e d have
B Very |ow emet e A% (PAD o8t Tiph APk, ehoRRSHRRELERAR A e
i nduci ng enBsiard msiyel) . inicter diregitmenthefpiaddammaboent anh plledgiss a
conpound B%Mecs@e'ss ngﬁt eéé)cyacét%m%f, fﬂgﬂyé'@elgdi)dal antiinflammatory
drugs-induced gastrointestinal damage and atopic dermatitis.
10 EP-A-85,840 discloses a series of triazolo-phthalazine

derivatives of formula:

N
15 Ry /“\ ‘
/\4\ N)\ R

20 . Ry

which are useful as anxiolytic agents.
We have now found that the presence of a pyridine ring
instead of the benzo ring in the above structure, provides
25 new compounds which inhibit cyclic phosphodiesterases, in
'particular type 4 cyclic phosphodiestérases and have a very
low emetic activity (10-100 times less active than rolipram
in inducing emesis in dogs).
Accordingly, the present invention provides a compound

30 which is a heterocycle of formula (I):



[err] wherein: Rlerr] represents a hydrogen atom or -(CHerr])[err]=Y
group, wherein mis an integer fromO to 4 and Y represents an

Cerr]-d eswdoonkdoy!l , CJerr]- Clerr] haloal kyl, derr]-BEEEPSROEIKOXY,
Cerr]-Cerr] al koxycarbonyl Cerr]-CJerr] cycloal kyl, norbornyl or
Clerr]-(err] phenylal kenyl, or a phenyF or pyridyl group which may be
unsubstituted or substituted by one or nore hal ogen atons; R2 represents

phenyl, naphthyl or thienyl group 1vvhi ch_may be unsubstituted or substituted
by one or nore hal ogen atons or C[Nerr|-§[err] al kyl, Cerr]-Cerr] alkoxy,
Cerr]-C6 cycl oal koxy, nethyl enedi itro, di(CJerr]-Cferr])al kyl am no
or trifluoronmethyl groups; #hd R3{reprefgnts a hydrogen or hal ogen atom or
a Cerr]-Cerr] alkyl gma ce Rl"cally.acceptabLS salts thereof.
The al kyl, hal oal kyl ,r%l yl Br al kynyl - groups and noi eti &S, such as in

t he al koxy groups, nenti edyﬁ rel aNé)n to the groups Rerr] - R3in
conpounds of the |nvent|%n u y "lower" alkyl, that is containing up
to 6 and particularly up to44 car 8n atoms, the hydrocarbon chain being
branched or straight. Exanples of gl kyl groups and

wherein:

R! represents a hydrogen atom or a -(CH,),-Y group,
wherein m is an integer from 0 to 4 and Y represents an
alkyl, haloalkyl (preferably trifluoromethyl), alkoxy,

5 alkoxycarbonyl, C3;-C; cycloalkyl, norbornyl (preferably 2-
norbornyl) or phenylalkenyl group, or an aromatic group
(preferably phenyl or pyridyl) which aromatic group Y may
optionally be substituted by one or more halogen atoms;

R? represents an aromatic group (preferably phenyl,

10 naphthyl or thienyl) which aromatic group may optionally be
substituted by one or more halogen atoms or alkyl, alkoxy,
C;-C; cycloalkoxy, methylenedioxy, nitro, dialkylamino or
trifluoromethyl groups; and

R?® represents a hydrogen or halogen atom (preferably

15 chloro) or an alkyl group,

and pharmaceutically acceptable salts thereof.

The alkyl, haloalkyl, alkenyl or alkynyl groups and
moieties, such as in the alkoxy groups, mentioned in
relation to the groups R! - R?® in compounds of the invention

20 are usually “lower” alkyl, that is containing up to 6 and
particularly up to 4 carbon atoms, the hydrocarbon chain
being branched or straight. Examples of alkyl groups and
moieties are CH,, C,H;, C,H,, i-C;H,, n-C,Hy, i-C,H,, isocamyl

and neopentyl.
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noieties are CHerr], Cerr]Herr], Cerr]Herr], i-Cerr]Herr],

n-C err] H ewolsndsod] err] H err], | soanyl and neopentyl. PCI/EE}8/0dMen any of
the groups, such as Rerr] or Rerr] ha§d§_phiral centre, the conpounds of
formula (1) exhibit optical isonerismand the isonmers are within the scope

of the present inygnti gl R the %@@gl,e%u% Rt o3' et hgsPhefared
al kyl groups nentioned agbve, cycl opropyl, cycl opropyl met hyl,

cycl obutyl, oyegitotsut ylitiet hydompopotiapenty| fammuka cl ohent exhitthy |loptEcadpl es
of Rlerr] ar 'ﬂﬂfég.'l 3-chl h 4- or gp ﬁﬂé{' ,tr;gfg p Yl

4-f1 uorophen?l an )"Lfgl B?I?\?t %glp e%é%eﬁacﬁgjlees o? R3 are hyg%geﬁaltﬁfl or
chl oro, prefemsdenti AnvhatB8onor 9- positions. The nost preferred conpounds

gf the 1nYeNtlon &&nB1ed- bEURT ARETMS ﬁéﬁ%@}jyglﬁ ]@éf{zgéézrf?ér&[i%n%a 15
] pyrido[ 3, 2-d] pyri dazi ne, 3-cycl opropyl net ¥ -6-(3-
ni trophenyl ) -db@vel t ri aastlopr@® W ,pyri dyfdpprapydmethyl ne, cyclobutyl,
257 8 S PR SRRl BBl dleny g0 e
Examples of R? are phenyl, 3-chlorophenyl,
4-chlorophenyl, 3-fluorophenyl, 4-fluorophenyl and
10 3-nitrophenyl.
Examples of R?® are hydrogen, alkyl or chloro, preferably
in the 8- or 9- positions.
The most preferred compounds of the invention are
6-(4-fluorophenyl)-3-isobutyl-1,2,4-triazolo(4, 3~
15 blpyrido(3,2-d]pyridazine, 3-cyclopropylmethyl-6- (3~
nitrophenyl)—1,2,4-triazolo[4,3—b]pyrido[3,2—d]pyridazine,'
3-cyclopropyl-6-phenyl-1,2,4~triazolo{4,3-b)pyrido([3,2-
d]lpyridazine, and 3-cyclobutylmethyl-6-(3-nitrophenyl) -
1,2,4-triazolo[4,3-blpyrido(3,2-dlpyridazine.
20 According to a further feature of the present invention,
the heterocyclic compounds of formula (I) can be prepared

from the corresponding hydrazine derivative of formula (II):

25 HN-NH,
= XN
R —(\" | n
'\N/ AN
30 R
wherein

R’ and R® are as defined above, by reaction with a

reactive derivative of a carboxylic acid of the general



1,2,4-triazol o[ 4, 3-b] pyrido[ 3, 2-dl pyridazine. 20 According to a-
further feature of the present invention, the heterocyclic conpounds of

formula (I )wéashea prepared fromthe correspondlng hydr azicnepsbamssgat i ve of
formula (11): 25 [err] 30 wherein R err], and R err] are as defined above,
by reaction mnth a reactive derivative of a carboxylic acid of the general
-4- fornul ady HEEB Rlerr] 5 wherein Rlerr] is as defined above. The
reactive derlvatlve the said carboxylic acid may be, for exanple, a
hal i de (preferably chloride), an anhydride or a m xed anhydride. The

reaction is preferably carriedH%gk L NpAn i nert organic ﬂ@ vent such as
met hyl ene chl oride, di oxane or tetrahydrofuran int presence of an
organi ¢ ni trogen- contalnlng base, triethylam ne and at a tenperature

bet ween gokﬁk&Lln XGOLFrrJé%lneg %%vg?a%hlogéactlve derivative of
the said carboxylic acid may be, for example, a halide
{preferably chloride), an anhydride or a mixed anhydride.
The reaction is preferably carried out in an inert
organic solvent such as methylene chloride, dioxane or
10 tetrahydrofuran, in the presence of an organic nitrogen-
containing base, e.g. triethylamine and at a temperature
between -10°C and +60°C. In the reaction, the
corresponding hydrazide of general formula (IV) is first

formed:

HN-NHOC-R

| ' (IV)

15
wherein R!, R? and R® are as defined abové. A suspension of
this hydrazide (IV) in an organic solvent such as dioxane,
tetrahydrofuran, isopropanol or n-butanol, is heated, for
example at the boiling point of the solvent, to give the
20 corresponding heterocyclic compound of formula (1).
The hydrazine derivative of formula (II) may be
prepared by:

1) reacting a hydrazone of formula (V):



correspondi ng hydrazi de of general formula (1V) is first formed: [err] 15
wherein R ewblosoédberr] and Rlerr] are as defined above. Arcueppdnsdodn of
this hydrazide (1V) in an organic solvent such as di oxane, tetrahydrofuran,
i sopropanol or n-butanol, is heated, fd?f%ianple at the boiling point of
the solvent, to give the 20 correspondi ng heterocyclic conpound of formula
(). The hydra2|ne derivative ofé%gﬁpula (I'l') may be prepared by: 1)

reacting a hydrazone of -5- [err] wherein Rerr] and R err]

are as defined abov JE an al kyl group, with a-ph%ﬁﬁhorus hal i de or
phosphor us oxyhalid er ly p RE é&# s oxychl ori de) o formthe 10
i nternedi ate conpound of 'ﬁ P ] wherein R2 and R3 are as
defi ned above and X is a chlorln brom ne at om
R2

wherein R? and R?® are as defined above and R* is an alkyl
group, with a phosphorus halide or phosphorus oxyhalide
(preferably phosphorus oxychloride), to form the

10 intermediate compound of formula (VI):
X
/\)\
R —— l
\\N//\\149

wherein R? and R?® are as defined above and X is a chlorine

N
| i)
N .

or bromine atom;
2) reacting compound (VI) with an alkyl carbazate
{preferably t-butyl carbazate) of formula (VII):
15 '

H,N-NH-COOR? (vi))

wherein R® is an alkyl group, to give the
alkoxycarbonylhydrazine derivative (VIII):

* HN-NH-COOR %
I/\/\N
s .
N L) (vim)
5 \N/ Z
2

R?
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2) reacting conpound (VI) with an al kyl carbazate (preferably t-butyl
carbazate) of formula (VII1): 15 Herr] N-NH COORf err]

(VIl) wherein Rerr] is an alkyl group, to give the al kox Lhydrazi ne
derivative WA9{0§404 20 HN- NH- COOR] err] p25 7 6- wherein RZ; 9@%4 >I;[ err]
are as defined above; and 3) treating eoepeund (VII1) wth hydrogen
chloride in an anhydrous sol vent as ethanol. The reaction between the
hydrazonedofwﬁmqmﬂhaz(\)&3 and B* anshespefiredh@bare;ornphosphorus oxyhal i de
Is carried out w an _exces t r .err]Cto
120[err] C, then r%)rrﬁ"vrgé%flﬁg é&@é%%nqgg%?gggeﬁ?tgn pgg;tregd%ihfrl\%gﬂ%%%ﬁwa%er.

In this way aheartonbeusd spVirent saphtdianed. The reaction of (VI) with the

o ycar bszat e Sing Lot T ool Ldn \REPHUBL-bIE 1fisRaaen ang
5 a phosphorus halide or phosphorus oxyhalide is carried out
with an excess of reagent at a temperature from 80°C to
120°C, then removed the excess of reagent and poured into

cold water. In this way the compound (VI) is obtained.
The reaction of (VI) with the alkyl carbazate of

10 formula (VII) to obtain the corresponding
alkoxycarbonylhydrazine derivative (VIII), is preferably
carried out in the presence of an organic solvent as
tetrahydrofuran or dioxan at a temperature of from 60°C to
the boiling point of the reaction medium.

15 The alkoxycarbonylhydrazine derivative (VIII) may,
for example, be transformed into the hydrazine derivative
(II) at room temperature in hydrogen chloride-ethanol
saturated solution.

The hydrazone derivatives of formula (V) are known

20 compounds which can be prepared from the corresponding 2-
acylnicotinic acid by known methods described in the
literature.

The inhibition of cyclic nucleotide phosphodiesterase
4 from guinea-pig hearts was performed using 96-well

25 microtiter plates as described by Verghese et al.,

(Molecular Pharmacology, 47, 1164-1171 (1995)).

The results from such test are shown in Table 1.

30



carried out in the presence of an organic solvent as tetrahydrofuran or

di oxan at a ‘;,Sg;;&r@t ure of from60[err]C to the boiling popdivemsosie
reacti on nedi um f The alkoxycarbonylhydra2|ne derivative (VII1)

may, for exanple, be transforned into t e’ hydrazi ne derivative (11) at room
tenperature in hydrogen chloride- ethangig@gégrated sol ution. The hydrazone
derivatives of fornmula (V) are known 2 unds whi ch can be prepared

fromthe corresponding 2- acylnicotinic acid by known nethods described in
the literature. The inhi hitian-of cyclic nucleop

from gui nea-pig hearts S perddmymeldusl ng 96-wel | gE4qm croti t; e:)?zteeg as
descri bed by Verghese et Jal., (Ml ecul ar Ph4rmacol ogy, 47, 11¢4-1171
(1995)). The results frorp such test are shown in Homi BM) 30 -7- TABLE 1
Conmpound * POIE4 IC[err11A ([err] My 10.
5 6 2
1 0.3
12 3
. 31 ' 0.2
47 0.7
10 55 0.2
60 0.1
61 2
109 0.04
112 0.7
15 113 0.2

(*) See structures in Table 2.
Compound A is 3-isobutyl-6-phenyl-1,2,4-triazolo[3,4-al
phthalazine, a compound included in EP-A-85,840.
20
As it can be seen from Table 1, tﬁe compounds of formula
(I) are cyclic phosphodiesterase inhibitors, in particular
type 4 cyclic AMP phosphodiesterase inhibitors. The
compounds are also capable of blocking the production of
25 some pro-inflammatory cytokines such as, for example, TNFo.
Thus, they can be used in the treatment of allergic,
inflammatory and immunological diseases, as well as those
diseases or —conditions where the blockade of pro-
inflammatory cytokines or the selective inhibition of PDE 4

30 could be of benefit.

These diseases states include asthma, rheumatoid



A 10. 6 27 0.3 12

3 31 0.2 47 ' 0.7 10
95 wo 9906404 0.2 60 0.1 61 PCT/EP98/04340 2 109
0.04 112 0.7 15 113 :

0.2 (*) See structures in Table 2. Corﬁ)o%n“d Ais

3-isobutyl -6-phenyl.-1,2,4-triazaol Ql.3,.4-a] _nht hal azi.ne, co und,i.ncl uded
PN T i S ST R o S R
(1) are cycldizoqhiesphodgbateandsmephlribis por syulittipler t scléassig,pe Grafescyclic
AVP phosphodi.est er as i nhi bj.tors. The caqnpounds are al so capabl e of
bl'ockt ng. ¢ hEEEAITERRERY of PastASHE srravife | AAARLoPy e ifinto FERRReR. " ¢ or
exanpl e, TNHeIrIriltusThusra fitheye Pedt ilam, Usgab tirv ihltestigal nelisoplieas | anughc,

i nfl ammat ory and. i nmunol oqi .di seases, as.well as those di seases or
conditiong y%he‘r‘ Cert"‘ﬁg'veb%(?gggaﬁ °Lo rdb?o-alsease' septic shock, adult

distress respiratory syndrome, and skin diseases such as
atopic dermaﬁitis, contact dermatitis, acute dermatomyositis
and psoriasis:

They caﬂ also be used as improvers of cerebrovascular

10 function as well as in the treatment of other CNS related
diseases such as dementia, Alzheimer’s disease, depression,
and as nootropic agents. |

The compounds of the present invention are also of
benefit when administered in combination with other drugs

15 such as sterocids and immunosuppressive agents, such as
cyclosporin A, rapamycin or T-cell receptor blockers. In
this case the administration of the compounds allows a
reduction of the dosage of the other drugs, thus preventing
the appearance of the undesired side effects associated with

20 both steroids and immunosuppressants.

The compounds of the invention have also shown their
efficacy in blocking, after preventive and/or curative
treatment, the erosive and ulcerogenic effects induced by a
variety of etiological agents, such as antiinflammatory

25 drugs (steroida; or non-steroidal antiinflammatory agents),
stress, ammonia, ethanol and concentrated acids. They can be
used alone or in combination with antacids and/or
antisecretory drugs in the preventive and/or curative
treatment of gastrointestinal pathologies like drug-induced

30 ulcers, peptic ulcers, H. Pylori-related ulcers, esophagitis
and gastro-esophageal reflux disease.

They can also be used in the treatment of pathological

situations where damage to the cells or tissues is produced



i nfl ammat ory cytokines or the selective inhibition of PDE 4 30 coul d be of

benefit. Thgpoencibdeases states include asthm, I hepOBEPBAI4340
arthritis, osteoarthritis, ost eopor osi s, bone-formati on di sorders,
gl onerul onephritis, nultiple sclerosis,~ & aves opht al nopat hy, nyastheni a
gravis, insulin-dependent diabetes nmellitus, graft rejection,

gast r oi nt est thapughsrenstidionsh bikes amoxératdwe thel | Predertimmheidi sease,

septic shocke,adubt odi $LLESFad £SNIS. AEQXaMp §¥Qd69”§ucﬁ%r§é@ﬂ:ﬂ'ls@§§S§t§UCh
as atopic dermatitis, contact dermatitis, acute dermatonyositis and

psoriasis. Th&g dde a?rsQiel%l%e@fasCﬁrﬂ}la@vérlé‘?S@? a&tesr GPxoBaKEr argery
function as Wc'lu@iohn ENe e GUITRAGa i offt BEY g@'i@ %%hatﬁ%s%bs%%%ili%{gh as

dement i a, Al zhei nmer | Sease, epr essi on, as noot ropirc a ents
conpounds f whiga Ws@ﬂﬂppnvéﬁtbﬁnthe elavga)tmn banrfefdddeghde msmryueged in

combi nat | on WehlieQLNET ghiliiuclP SUEN oSl OidlS 20dnLETIMIOSUINRSS ¥

agents, such as cyclosporin A rapanycin ot T-cell receptor ers.
this case théladdisnissihataisorpleodt ler cpepounddedl kons adspedfic beonisdt phe

dosage of the;Qihar rdpHE5: add b ubeRERL 1 RG.
The present invention also provides a heterocyclic
10 compound of formula (I) for use in a method of treatment of
the human or animal body by therapy, particularly for use as
a PDE 4 inhibitor or to block the production of a pro-
inflammatory cytokine such as TNFo.

The present invention additionally provides a

15 pharmaceutical composition which comprises, as active
ingredient, at least one heterocyclic compound of formula
{(I), and a pharmaceutically acceptable .carrier or diluent.

Preferably the compositions are in a form suitable for

oral, inhalation, rectal, transdermal, nasal, topical or
20 parenteral administration.

The pharmaceutically—acceptable carriers or diluents
which are admixed with the active compound or compounds to
form the compositions of this invention are well known per
se and the actual excipients used depend inter alia on the

25 intended method of administration of the compositions.

Compositions of this invention are preferably adapted
for administration per os. The compositions for oral
administration may take the form of tablets, capsules,
lozenges or effervescent granules or 1liquid preparations

30 such as elixirs, syrups or suspensions, all containing one
or more compounds of the invention. Suéh preparations may be
made by methods well known in the art, for instance by

mixing the heterocyclic compound of formula (I) with the
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compounds may also be incorporated into pellets coated with
appropriate natural or synthetic polymers known in the art
to produce sustained release characteristics or incorporated
with polymers into tablet form to produce the same
characteristics.

The liquid compositions adapted for oral use may be in
the form of solutions, suspensions or aerosols. The
solutions may be aqueous or aqueous-alcoholic solutions in
association with, for example, sucrose or sorbitol to form
a syrup. The suspensions may comprise an insoluble or
microencapsulated form of an active compound of the
invention in association with water and other acceptable
solvents together with a suspending agent or flavouring
agent.

Compositions for inhalation administration may be in the
form of solutions, suspensions or micronized powder,
contained in an appropriate inhaler.

Compositions for parenteral injection may be prepared,
which may or may not be freeze-dried and which may be
dissolved in water or an appropriate parenteral injection
fluid. )

In human therapy, the doses of the heterocyclic compound
depend on the desired effect and duration of the treatment:;
adult doses are generally from img to 100 mg per day. In
general the physician will decide the posology, taking into

account the age and weight of the patient being treated.

e
ng



solutions intended for storage of transplant organs or fluids such as bl ood
or sperm T{Ropkds &l SO of benefit on tissue repair and wpefifipdaRasd Ng. The
pr esent |nvent|on al so provides a heterOCﬁC|IC 10 conpound of fornmula (1)
for use in a method of treatnent of the hbiman or ani nal body by therapy,

articularly for use 4 inhj r to Iock t he prqduction of a
Bro- i nf | anmat or yT&§ téh&%ﬂ¥¥§ﬁcﬁx3§p %erTﬁ slustrate dife 1ngeRR{PRN

additional ly provi des a 15 pharnaceutlcal conposition which

conpri ses, gt've ingredient, at |east one heterocyclic conpound of
formula (1), armaceutically acceptable carrier or diluent.
Preferably the coaposiAi0m5x€erirb£1f6¥mﬁﬁuﬁydﬂﬂbanthﬁdwé&onérWE&aIE$R
rectal, transderm SA cal 20 pa era m.ni stration e
phar maceut i c&EPFO Xigkﬁﬁgﬁﬂﬁf |er§25r grluiﬁ ard a@hP§88°ﬁPfh t he
active compowmgcnuoeﬂﬂaomads mm)an§1bbelé@nﬁﬁaeil@éﬁl@i EB8t soh8vaBLkpn are

wel | known p %nd t he act yal exc |ents d depend inter alia qn the
25 i ntended TEERoATSr SKTRERI Ofr REPSRNEFIS ey SRS, TeBREESi EPORS of
this inventi qedacedprfaysaltey adeept edsmﬁe aotmeataar aliiton pes-wsterTh&nd
conp05|t|ons f or al gﬁ ni strat gake th fot of tablets,

capsul es, f@ﬁ§@§t8? effesd W §NBr HFH BrepaPst i Fganic

solution was washed W.'Lth 4% sodlum bicarbonate aqueous

10 solution, with brine and after drying (Na,S0,), the solvent
removed Jin wvacuo. The obtained solid was collected with a
mixture of diethyl ether-petrol ether 1:1 to give 5-chloro-
8-phenylpyrido([2,3-d]pyridazine as a red solid, (25.4 g; 80%
yvield).

15 b) To a suspension of the above compound (18.2; 0.075
mols) in anhydrous tetrahydrofuran (180 ml), t-butyl
carbazate (10.0 g; 0.075 mols) was added and the mixture was
boiled under reflux for one hour. After cooling the
crystallized solid was collected by filtration when 5-t-

20 butoxycarbonylhydrazino-8-phenylpyrido(2,3-d]lpyridazine was
obtained (28.5 g). This compound was solved in ethanol (150
ml), hydrogen chloride in ethanol saturated solution (100
ml) was added and the resulting mixture stirred at room
temperature for 15 hours. A solid was formed which was

25 collected by filtration and washed with diethyl ether to
give S5-hydrazino-8-phenylpyrido[2,3-d]lpyridazine
dihydrochloride (21.6 g; 92% yield).

c) To a suspension of 5-hydrazino-8-phenylpyrido[2, 3-
dlpyridazine dihydrochloride (1.24 g; 0.004 mols) in

30 methylene chloride (30 ml), triethylamine (1.9 ml; 0.013
mols) was added, then stirred at room temperature for 15

minutes and pivaloyl chloride (0.5 ml; 0.0044 moles) slowly



30 such as elixirs, syrups or suspensions, all containing one or nore
conmpounds of the invention. Such preparations may be nade by methods wel [.
known in the art, for instance by m xing the heterocyclic conpound of
formula (1)VorYi64%ne - 10 - pharmaceutical Iy accept abPET ’Eg&f‘“@f’ or

di luent. The diluents which may be used2i r the preparation of the

conposi tions include those liquid and solid diluents which are conpatible
with the acaddes.i nhfeel estirrbyet b&r xdarh Bempsuamineg ber f kagodrdurg-agents -

1 desided. bl etsy gi1 CApSHl KRRy (HANGERER! L) PO 8Ty O A £l00 T

and prefera rom5 to of ‘active 1ngredient e conpaoln may al so
be i ncor porky edlﬂmcetp@ml @tnsl c‘mh@di wWwith aplpez;byl atedhext Ul ga;wesy:mehet ic

POl yer's KNtk ik iy DT OfIGE SUBAIREYLE! Saspefdial agher st cs

or incorporate 'S |ntotalet ormto pro
char act ebi sbmtfsnoll'héwi qd)d dbodpedi ndes aefusd fagr b ahouse nayl le® in the

form of solyfi 5 af %%ééf.tl %%'do'lxs wiifte AR19%0 Which W t‘a ﬁ;&é{te'do miy be

aqueous or aqueo c solutions I n associatiton W exa
sucrose or Ebibratgion @adowsmshed with diethyl ether. The obtained SOlld

was purified by flash column chromatography with silica gel

and methylene chloride-ethanol-ammonium hydroxide 200:8:1 as

10 eluent. 3-t-butyl-6-phenyl-1,2,4-triazolo(4,3~-b]lpyrido(3, 2~

dlpyridazine was obtained (0.83 g; 69% yield), m.p. 188.1

(determined by Differential Scanning Calorimetry, Perkin-
Elmer DSC-7 {(compound 8 in Table 2). .

The heterocyclic compounds of formula (I} in Table 2

15 were prepared according to the processes disclosed in this

Example, but with the appropriate starting materials.

TABLE 2
20
9 / )\
25 R’
Compound R R? R? m.p. °C “
1 H C;Hs H . 215 . 8
2 CH, - w w T 215.9
3 CH, - w n 194.1
30 4 C,H, n n 168.1
5 i~-C.H, w w 176.8
6 n-C4H9 w » 162 .9
7 i-C,.H, w w 179.7
8 t~-C,H, w w 188.1
35 9 n-CgH,, " " 137.4




a syrup. The suspensions may conprise an insoluble or m croencapsul at ed
form of agvodmkioye compound of the invention in assogi-fpbiiaiihth Water
and other acceptable 20 solvents together with a suspending agent or

flavouring agent. Conpositions for inhal &ion adninistration may be in the
form of sol

pensions __or i cronized owder In an
NSO vl PO il S Qe s VR b AL Lf‘?m“ﬂieﬁe
in water or 4gn appooprl ate sopEntydal ipjection fluid. Pn 1umaz16t Ber afy,
the doses of |the peterdcyclig.ggppound BO depand ‘on tlhewdepiredf f ectf and
duration of the treatngnt; adult” doges jare generally {frgm} 00 g per
day. In generfal tH& physi cF¥HWIPYdecide the posol ody, taki ng"‘tﬁ count
t he age and vei ghi3of tlhe parcilehutypking| treat Y. -] 1Y -|The 318 | owﬁ ng
Exanpl es fairther whl ustjr at eydlupdntyanti pn. EXAMPLE 1 ja)» A mogd.we Jof
t - but oxycar bgnyl hxgrazdne c?rfcloﬁéxyl " " 196.3
16 cyclopropyl-CH, W w 195
17 cyclobutyl-CH, w w 183
19 - cyclopentyl-CH, w w 193
10 19 cyclohexyl—-CH, w " 212.8
20 2-norbornyl-CH, W w 217
21 CeHs w » 304.1 “
22 C¢Hs—CH, w w 192
23 C¢H,~CH,CH, " " 176
15 24 C(H,~CH=CH w w 278
25 CF, n w 192.5
26 H,CO-CH, " n 159
27 2-C1CH, n " 206
28 4-pyridyl n » 333.4
20 29 CH, 4~FCeH, w 276
30 n-CH, " w 111
31 i~C.H, » W 135
32 £-CH, » » 195
33 neopentyl n W 216
25 34 cyoclopropyl " w 245
35 cyclohexyl w w 177
36 cyclopropyl~CH, w w 160
37 cyclobutyl~CH, " " 132 ||
“ 38 cyclopentyl-CH, » w 162
30 39 2-norbornyl-CH, w w 161
40 C4H;~CH=CH w w 272
41 C,H,00C~CH, » w 185
42 i-CH, 3-FCgH, " 147
43 neopentyl " w 190
35 44 oyclopropyl w w 222
45 cyclopropyl~CH, w w 174
46 cyclobutyl~CH, w w 139




benzoyl nicotinic acid (45 g; 13.2 nols) in phosphorus 5 oxychloride (500
m ) was boiled under reflux for one hour, then the excess of phosphorus
oxychl ori de wasysésepoved under reduced pressure, t he resi dypericpeddss@d Wi th

i ce-water and extracted twice wth Pyl ene chloride. The organic
sol ution was washed with 4% SOdI um bi carbonat e aqueous 10 solution, with
brine and afu ‘

obt ai ned sol i ture oR? di et hil R her spet.r 6 e“her
1:1 to give f§ 0 3-pnen rid 3= AT pyT I dazi ag qredspitd,1(25. 4
g: 80% yi el d)i. 15 7" Fyet ﬁ‘gy ?fiﬂpenm on of the above Lonpddfd (18. 2:
0. 075 nol s) i n 4&inhydrous i€tHahydr df ur aR~FCBL80 |m }, t - ARy |
carbazate (1. O g290. 075 nol sp-cpgs addgd and twhe mi xfure VWF\S ba@iileed ufder
reflux for orfe ho 6 - Aflt er §%gjeing_glthe crystalJized {solidfwas 23g.,ol | eqt ed
by filtratign en §J-t- “ . W
but oxycar bonyfl hydPhzi ng- 8- BRERPEER¥E do(|2, 3- dI pyri dazilne™ fwas APRai ne
(28.5 g). Thils coapound wyeleptopyd-CH, ot hanol w150 m}),™ hydrog24 chl qri de
i n ethanol s ur aggd sql uti on -o{d,00 rr1) vva@.@_@cied and the resui3t3i ng
m xture stir gg rogmte ratur r 15 hqurs Alsol i d] wa {O%rrred whi ch
was 25 coll ted yflltrSY washed with diethyl ether t0 give
5- hydr azi no- § phef¥I pyri do[ Z,B'%Espym dafzi ne3Hfglir octl oli de (21138 g; 429%
yield). 10 56 t-CH, » » 160
57 neopentyl » » 177
58 t-amyl A w 150
59 cyclopropyl w w 189
60 cyclopropyl-CH, " w 136
15 61 cyclobutyl-CH, w w 156
62 cyclopentyl-CH, n w 147
63 i-CH, 2-C1C,H, » 182
64 neopentyl n w 216
65 cyclopropyl w w 198
20 66 i-C.H, 4-BrC.H, » 135
67 neopentyl » » 204
68 cyclopropyl w w 208
69 cyclopropyl-CH, w w 140
70 cyclopentyl-CH, w w 187
25 | 71 2-norkornyl-CH, w w 174
72 i~C.H, 3-BxCgH, w 152
73 t-C K, w w 160
T4 neopentyl w w 177
75 cyclopropyl w w 186 |
30 76 cyclopentyl~CH, w w 143
77 i-CH, 3,4-diClCgH, w - 143
78 neopentyl w " 215
80 cyclopropyl w w 206
35 81 : i-C.H, 2-CH,CH, » 147
82 neopentyl w » 191
83 cyclopropyl w w 200




C) To a suspension of 5-hydrazi no-8-phenyl pyrido[2,3- d]pyridazine

di hydr ochl orwoesmesdsl. 24 g; 0.004 nols) in 30 nethyl graxpeddaddsi de (30
m), triethylamine (1.9 m; 0.013 mg_li)rfi was added, then stirred at room
tenperature for 15 m nutes and pival oyl loride (0.5 m; 0.0044 nol es)
sl ow y - Sacieacio = oo tenperatureTheor=bne=heyr s,
water (30 ni )rwa;mpadddd the f&*ned yel | ow soRfd, col|l erted hy.g.J % at}i on
and washed W T Ot ety et er_To g ve t[le_TNter medratfe fiydrazi e T
compound was [susp@fded [ n n- 5 %BBcanol | (3 1HFEAl 1led “undler r¥858 ux flor 15
hours and on [fool B&g, cfryst akbperdyla wh|te soltd whi col |x ed |
filtration and waglged W t hgieéddpyet hef. The bt ai ngd sol ijd wagggpuri fili ed
by flash colu clpomatjogr owie%%l sil{ca gel, and e 544
chl ori de- et hajhol - anmoni um hydr oxi 20018:1 as 10 it
3-t-butyl - 8- pheny®81, 2, - S¥GLEPBREY M CH:2 | pyr | do" 3, 2- i dazi n¥4%as
obtained (0.8B g; 889% yj el d), it€Bs; 188. ] (detasuediped py “Di {f er ems al
Scanni ng Cal ofi neteoy, Per Kice1&#8py1DSCG 7 ( conpound [ abl e £92 Theg
het erocyclic ponpgynds pf _fgrnul I+ 1D Table,2 15 epar accdr di ng
to the procesges discl ose H?gtgﬂ?%](—c)uz f&
92 . i-C.H, 4~CH,OCH, » 177
10 93 cyclopropyl w w 164
94 i-CH, 3-CH,0CH, " 119
95 neopentyl w w 155
96 cyclopropyl w W 192
97 i-c‘Hg 2-Cﬂsoc‘H‘ w 181
15 98 cyclopropyl w " 211
99 " 3 r 4_dicH3°c‘Hs " 17.’ ||
100 i-CH, o->/ \ " 158
L
101 t-CH, » “ 251
20 102 neopentyl » w 208
103 cyclopropyl w w 208
Do
104 i-C.H, o _}\:\>_ w 193
105 £-CH, w " 210
25 106 neopentyl » w 219
107 ayclopropyl " W 162
108 i-C,H, 3-NO,CH, W 176
109 i-CH, w » 178
110 neopentyl w w 229
30 111 cyclopropyl b b 234
112 cyclopropyl-CH, w w 164
113 cyclobutyl-CH, w W 150
114 eyclopentyl-CH, " w 183
115 cyclopropyl 3~ (CH,) ,NCH, w 213




Exanpl e, but with the appropriate starting materials. TABLE 2 20
[err] - 13 - Conmpound R err] R err]
Rl er r] Mo 9iosddd neopent yl 216 p@1rbos/04340
t-anyl 153 12 cycl opropyl
244.3 13 cycl obut yl - 16 - 218 5
cycl opentyl 202l
196. 3 16 cwdmﬁaopyl - CH2[rarr ] R? R® m.p. 185 1
cycl obut yl - Gfer - 1818
cycl opant yl - [eﬁ#f i-C.H, 2-naphthyl j93 1Y 149
cycl ohexyl - Cif er a17 cyclopropyl » 212. 8| 200 212
2-nor bornyl-H enrfg i-CH, 2-thieny1217| 2l 4 iQEZH[
Clerr]Herr] % 22 “ QerglqlerrpsfHlery
192 23 Cié?r] H er rT - CPPErT CH] ¢rr] _ .
176 15 5 |24 120 d efr #éH[ er r ] {CHCihienyl 166
278 25 121CF3 cyclopropyl [ é&rr] w » 1928%
122 i-CH, C.H, 8-H,C 170
123 neopentyl " w 221
124 cyclopropyl w w 185
10 125 cyclopentyl-CH, " w 163
126 2-norbornyl-CH, w W 193
128 cyclopropyl n W 149
129 cyclopropyl-CH, w " 175
15 130 cyclopentyl-CH, w w 175
The following Examples illustrate pharmaceutical
compositions according to the invention.
20
EXAMPLE 2
3,000 inhalation-flasks each containing 40 mg of 3-t-
butyl-6-phenyl-1,2,4-triazolo(4,3-b)pyrido[3,2~-d]lpyridazine
(active compound) were prepared as follows:
25
Active compound 120 g
Sorbitan trioleate 4 g
propellent g.s. 60 1
30 Procedure

The microcrystalline suspension prepared with these

ingredients was introduced in the inhalation-flasks at a

volume of 20 ml per flask with a f£illing machine. The flasks



26 H3CO CH2 ' 159 27

2-Aderr]H W9]g/os4o4 206 28 pcreposiddayri dyl
333.4 20 CH err] 4-FC err]H err]

276 30 n Cerr]Herr] - 17 - 111 31

![ . g[[ :It H E% :It It'}lere furnished vgietrhr ]an appropriate valye %g?ck:\)’zreleaqﬁgo&r% yln
216 25 8% of susp&¥Si&Pr@pyl each activation (0.4 mg of actike 35
cycl ohexyl 177 36 Cyclopropyl-CH err]
160 37 EQRPIMRANA - CH2 132 38

cycl opentyl -CH err] [err] 162 30 39
2-norbornyl -CH err [err] [err] 161 40

Clerr]H err]- E3 272 41

Clerr]H err] 00C CH ¢y ddo capsules each contalnlng 20 mg1§§ ézt -butyl-6-
I-Clerr]Herr] errJlH err 43
neopent yl phenyl-1, %f§1qr1azolo[ QQquldo[3 2- dhgxryg§21ne factive

cyclopropyl  compound) wé¥d lprepared from the folggalﬁé formulatlon
cycl opropyl - CH[err] 46

cycl obutyl - . 139

10 Active compound 300 g
Sodium carboxymethyl starch 330 g
Talc 195 g
Hydrogenated castor oil 165 g
Corn starch 495 g

15
Procedure

The above ingredients were sieved through a 60 mesh
sieve, then mixed in a suitable mixer and filled into 15,000

gelatine capsules.



PCT/ EP98/ 04340 - 14 - Conpound R[err]

Rl err] mp. [err]C 47 cycl opentyl -CH err] "
145 48 wo 9o/0640d - CLerr]Herr] 2-F( err ] H ergdrmposs 4340[ err]
202 49 t-Clerr]Herr] [err] s
212 50 neopent yl - 18 - ) 235 5 . 51
cycl opr opyl [err] 262
cgclopropyI-CH[err] [err] CLAIMS [err] 224 53
i-Cerr]Herr] 4-d err]Herr] ] [err]208 - 133 54
cycl opropyl err err
i }IC[ elror] ﬂ{err] ! A C‘L’%P‘tb]'ﬁ &fr ]fplf'é‘?Jr% (1) [err] 113 10
56 t-Clerr[H err] [err] [err] 160
57 5 neopent yl [err] 177 58
t - anyl [err] ‘_T— 150 59
cycl opr opyl oerilku\\ 189 6236 . _ 61
cycl opropyl -CH err] 9
czclobutyI-CH[err] 7 [err] 1@5 62
cycl opentyl -CH err] rr] 147 63
I-Clerr],Herr] gPr] [err] 182 64
neopent yl ?err] 216 65 cycl opropyl
[err] 10 108" 20 R2 i-Clerr]Herr]
4-BrC[err]H err] [err] 135 67 neopent vyl
[err] 204
wherein;
R' represents a hydrogen atom or a - (CH;)n—Y group,

wherein m is an integer from 0 to 4 and Y represents an
15 alkyl, haloalkyl, alkoxy, alkoxycarbonyl, C,;-C, cycloalkyl,
norbornyl or phenylalkenyl group, or an aromatic group which
aromatic group Y may optionally be substituted by one or
more halogen atoms;
R? represents an aromatic group which aromatic group may
20 optionally be substituted by one or more halogen atoms or
alkyl, alkoxy, C;-C4 cycloalkoxy, methylenedioxy, nitro,
dialkylamino or trifluoromethyl groups; and

R® represents a hydrogen or halogen atom or an alkyl

group,
25 and pharmaceutically acceptable salts thereof.
2. A compound according to claim 1 wherein the alkyl,

haloalkyl and alkoxy groups have up to 6 carbon atoms, the
alkoxycarbonyl groups have up to 7 carbon atoms and the

30 phenylalkenyl groups have up to 12 carbon atoms.

3. A compound according to claim 1 or 2 wherein R!

represents -(CH;), -Y wherein m is 0 or 1 and Y represents

e - \

o

REPLACED




68 cycl opropyl [err] 208 69

cycl opr opy! veédrbsrisios [err] 14 CTEP9S/04340

cycl opentyl -CH err] [err] [err] 187 25 71
2-norbornyl -CH err] [err] =19 - lerr] 174 72
I-Clerr]Herr BrC[errL [err] 152 73

t- C[err]H[erréls alkyl or Ci, qyglpplkyl. [err] 160 74

neopent yl [err] [err] 177 75

cycl opropyl [err] ,Aerr] 186 30 76

cycl opentyl - CH[erﬂ A compound according to any. opgg of; the preceding
"C[er{]r[errélalms whiférﬁ QPC&Gbﬁéééﬁﬁﬁré]phenyl[%féﬂp, naphtﬁy¥3d@%up
neopen

3- Cﬂ[ery]c?er¢q+{nyqqyl group which groppg R3gmay optloqg}éyobpoﬁypstltuted
[err] 8 | -

> CH err] d er rfl—if cir morez(i’)?lgéen atoms ]methgll groups) ﬁ;%gg%%%{%fdups,
[err] cyc{ngqtoxy groupgi 83tro group%y@rogpmgphyl amino groups.
[err] 200 - 15 - Compound Rl err]
mp. [err]C 84 I-Cerr]H err] 3,4-diCH err C[err]H[err]
165 85 nebpentdy| compound according to claim 4 vBargen R®

Cyclopropﬁh represents a phenyl, 3-chloropﬁ@y§l, 4-chlorophenyl, 3-
fluorophenyl, 4-fluorophenyl or 3-nitrophenyl group.

6. A compound according to any one of the preceding

claims wherein R? represents a hydrogen atom, a C,, alkyl

15 group or a chlorine atom at the 8~ or 9- position of the
1,2,4-triazolo[4,3-b]lpyrido[3,2-d]}pyridazine skeleton.

7. A compound according to claim 1 which is 6-(4-

fluorophenyl)-3~isobutyl-1,2,4-triazolo[4,3~-blpyrido{3,2-

20 dlpyridazine, 3-cyclopropylmethyl—-6-(3-nitrophenyl)-1,2,4-

triazolo[4,3-blpyrido(3,2-dlpyridazine, 3-cyclopropyl-6-

phenyl-1,2,4-triazolo(4,3-blpyrido[3,2-d]lpyridazine and 3~

cyclobutylmethyl-6-(3-nitrophenyl)-1,2,4~triazolo (4,3~
bipyrido{3,2-dlpyridazine.

25
8. A process for preparing a compound of formula (I)
1 2
1

30 9 / R ®
/N5
6
R2

L
™ s T




- AD ety - - AT -t e AW e D e TR

87 cycl ohexyl 211 5 88

cycl opentyl -CH err] " . 144 89

|-C[err]H[er 3CF[err]C[err]H[err]

cycl opr opyl 0;9/06404 172 91 Pcr/EP9s;0§340

cycl opentyl -CH err] - 20 - 141 92 .
i-Clerr]H err] 4-CH err]O0Cerr]Herr] 177 10

93 eherapriopyl 164 94
i-Clerr]Herr] m - er ] ] -(C

neopent yl R represe%tg_BL H)Jd%‘a'éfl Ii[t%f[a5056 a ( Hz)“‘cycl Opr‘%gyl

192 97 wherein | mCligy r4f einteger from 02.tQH 4&r ahdCYerrdiasernfs an

181 15 cl I loalkyl, 211
99 alk??h haloalkyd, 89&8@¥ féF?T%IirboéFHref% C; cycloalky 177 100

i -C[ err] H epp¥bornyl or phenylalkenyl group, Oor an arppatie group which
t- C[e”]H[eEELmatlcz groug ¥ may 28 t:ronall e substitWEPCBYYlone or

opropy
208 104 more halO(ﬁ{rerar’qOHFerr] [err] 193 105
;e%::]:]y:_l[e”] R? represents an aromatic groupzvi J.cl‘g%QO%étlc 8 %%S‘?%’i)yl

optionally 182 sOBstituted by pne€] exr mdrer rjalogen atoms or
3 “Kieffﬂdqﬁsﬁkbtﬁeféiko§y C,-Ca cycl$3§k39? methylenedloggerrkt{f%r]

neopen
229 dialkylamino or trlfluoromethyl groups, and

R} represents a hydrogen or halogen atom or an alkyl
group,
which process comprises formation of the 1,2,4-triazine
15 ring present in formula (I) by cyclisation of a hydrazide of
formula (IV) |

HN-NHOC-R *

30

3
R l (tv)
20 N
\\N//\\\ff?
R2
wherein R}, R? and R?® are as defined above.
25
9. A composition comprising a compound according to

any one of claims 1 to 7 or pharmaceutically acceptable salt
thereof mixed with a pharmaceutically acceptabie diluent or
carrier.

30

10. A compound according to any one of claims 1 to 7

or pharmaceutically acceptable salt thereof or a composition

according to claim 9 for use in a method of treatment of the

\\\\‘\“\\“\ This Sheet Has Been Replac
L 1T

THIS SHEET HAS BEEN
REPLACED




30 111 cycl opropyl " 234 112

cycl opr opy! -wb39/6404 164 113  PCI/EP98/04340

cycl obutyl - CH2 150 114

cycl opentyl - CH err] - 21 - 183 115 ' .

cycl opropyl CH err err]NClerr]H err] 213 - 16 -

Conpound human Jﬁal-L%Ly‘ Rlerr] mp. [err]C 116

i-Cerr]Herr] 2- napht hyl " 140 117 cyclopropyl

" " 12 118 | - J 2-thien

196 119 cycl lﬂﬂ of a compoun ac o dln to any9ng of cl W

i-Cerr]Herrl to 7 or 3ph9.‘cxﬁ§'¢’éut1cally acceptla@@.e12§alt the£46f OBFORY |
183 122 err]H err]

Clerr]Herrd] COmPosiEiQh rparesiding to' glpim 3 Tor the, dfagpture of a

221 h@dicament CY¥okOPFWYkreatment of a condition whose kSSwriO
125 cycl opentyl -CH err] 2 163 126

2-nor bor nyl - CHr:@?FTent is o inhibit phosphodigsteyzse 4 including

' -Clerr]H errhilergic reaction and di8efke stated/4 ih28ammatioyChPLELPY !
149 129 cycl opropyl - CH err]
175 and immupological disease.

10
12. A method of treating a condition whose known
treatment is to inhibit phosphodiesterase 4 which comprises
administering to a human or animal subject in need of such
treatment an effective amount of compound according to any
15 one of claims 1 to 7 or pharmaceutically acceptable salt

thereof or a composition according to claim 9.

Has Been Replac

THIS SHEET HAS BEEN
REPLACED




175 The -

130 cycl opent err]
fol |l owi ng Exanpl es illustrate phar macetmbgg .

conpositions according to the invention. 20 EXAVPLE 2 3, 000
i nhal ati on-fl asks each containing 40 ng of 3-t- 20 00003 95-4
butyl - 6- phenyl -1, 2, 4-tri azol o[ 4, 3- b] pyrildo[3, 2-d] pyri dazi ne (active

conpound) were prepared as follows: 25 Active conpound
120 g Sorbitan triol eate CLAIMS 4 g propell egtgw@ 2000
60 1 30 Procedure The microcrystalline suspension prepared wt e

i ngredients was _introduced in the inhalation-flasks at a vol

with a-filPi ggmpaepdnef fasmplaskE) w REP?ACEMENT SHEET'

per fl ask

PCT/ EP98/ 04340 - 17 - were furnished with an appropriate val vle "Th

rel eased 0.2 m of suspensi on for each agtivation (0.4 ng of actiies JAN 2000
conmpound) .

9 / /k /l\w )

R2

wherein;

R! represents a hydrogen atom or a - (CH;) o~Y group, wherein
m is an integer from 0 to 4 and Y represents an C,-C4 alkyl, C,-
C¢ haloalkyl, C,-Cq alkoxy; C,-C; alkoxycarbonyl, C,3-C,
cycloalkyl, norbornyl or C;-C,; phenylalkenyl, or a phenyl or
pyridyl group which may be unsubstituted or substituted by one-
or more halogen atoms; ) ’ "

R? represents phenyl, naphthyl or thienyl group which may
be unsubstituted or substituted by one or more halogen atoms or
C;-C¢ alkyl, C,-Cq alkoxy, C;-C¢ cycloalkoxy, methylenedioxy,
nitro, di(C,-C¢)alkylamino or trifluoromethyl groups; and

R’ represents a hydrogen or halogen atom or a C,-C, alkyl
group,

and pharmaceutically acceptable salts thereof.

2. A compound according to claim 1 wherein R! represents
~{CH;)n Y wherein m is 0 or 1 and Y represents

C;-C¢ alkyl or C;-C, cycloalkyl.

3. A compound according to claim 1 or 2 wherein R?
represents a phenyl group,. naphthyl group or thienyl group
which group R? is unsubstituted or substituted by one or more
halogen atoms, methyl groups, methoxy groups, cyclopentoxy

groups, nitro groups or dimethyl amino groups.

* c L M s *




5 EXAMPLE 3 15,000 capsul es each containing 20 ng of 3-t-butyl-6-
phenyl - %, 2, 4-triazol o[ 4, 3-b] pyri do[ 3, 2-d] pyri dazi ne (active conpound)
were prepared fromthe following formulation: 10 Active conpound

300 g Sodi um car boxynet hyl starch 330 g Talc

195 g Hydrogenated castor oil - 19 - 165 g Corn starch

495 g 15 Procedure The above, i ngredi.ents were, sieved through a 60 sh
si eve, then mi%ed i® SPRAYUbRE r%ér“gaﬁﬁ FHE+R iwﬁ"te(fefi%’, ggor%easﬁrh

capsul es. 5 phen%;&,- 3-eRRbropaeayn;, RLERRbropheasyent 8- uHopgrRmyat,om-or a
-(CH err][err]-Y group, wherein mis an integer fromO to 4 and Y
repr esent 51 3@repkeryl cper3 b rgRheny Br§IQURES  hal oal kyl, Clerr]-Clerr]
al koxy, «c[err]-Cerr] alkoxycarbonyl, {err]-Clerr] cycloalkyl,
nor bor nyl or C%err]C[err] phenyl al kenyl , or a phenyl or )
. A compound according to any orne of the preceding
claims wherein R® represents a hydrogen atom, a C,-Cs alkyl
group or a chlorine atom at the 8- or 9- position of the 1,2,4-

triazolo[4,3-b]pyrido[3,2-d]pyridazine skeleton.

6. A compound according to claim 1 which is 6-(4-
fluorophenyl)-3-isobutyl-1,2,4-triazolo(4,3-blpyrido(3,2-
d]pyridazine, 3-cyclopropylmethyl-6~(3-nitrophenyl)-1,2,4-
triazolo[4,3-blpyrido(3,2-d]pyridazine, 3-cyclopropyl-6-phenyl-
1,2,4-triazolo[4,3-blpyrido[3,2-d]pyridazine and 3-
cyclobutylmethyl-6-(3-nitrophenyl)-1,2,4-triazolo[4, 3~
blpyrido([3,2~-d]pyridazine.

7. A process for prepé}iﬁg a compound of formula (I)
1 2
o J_ e
9/_\/_\ N R
4 l
R3 /“ ] ()
_ N 6

. R?
wherein;

R' represents a hydrogen atom or a -(CH,),~Y group, wherein
m is an integer from 0 to 4 and Y represents an C,-C; alkyl, C,-
C; haloalkyl, C,-C¢ alkoxy, C,~-C, alkoxycarbonyl, Cs-C,
cycloalkyl, norbornyl or Cy-C;, phenylalkenyl, or a phenyl or
pyridyl group which may be unsubstituted or substituted by one
or more halogen atoms;

R®* represents phenyl, naphthyl or thienyl group which may
be unsubstituted or substituted by one or more halogen atoms or .
C,-C¢ alkyl, C,-C¢ alkoxy, C;-C, cycloalkoxy, ﬂethYlénedibef'u'

I



- pyridyl grbup which may be unsubstituted or substituted by one or nore
hal ogen-atons; R2 represents phenyl, naphthyl or thienyl group which nay be
unsubstituted or substituted by one or nore hal ogen atons or CJerr]-Cerr]
alkyl, (err]-Cerr] alkoxy, (err]-(err] cycloal koxy, nethylenedioxy,
nitro, di(Cerr]-Cerr])al kylam no or @Plfluoronethyl groups; and R3

represents, a hydrogen or en atom or err al kyl oup and
pharrnaceu’fﬁ“é’éd’fyd?alggg:ﬂeFS%G&BEgyEgV‘iLgotﬂErElSi“’i}lgj %Bﬁ%guﬁ%ogﬁﬁﬁr filg to claim
1 wherein R ergj r&g&%@ﬁt% - (Fl‘yl[c&rd ol & Ihalbgeheraaioh Bd @ €,0C, laBlgl Y

represents Cerr] err] al kyl err]-Cerr] cycloal kyl . 3. A conpound
accordi ng9¥8YBtaim 1 or 2 mhereln R2 represents a phenyl group,. naphthyl

group or thienyh; 1gh EP.OW@EthE nggﬂsgkerfurma%l%swtﬂﬁéﬂfdz of - guibst it ed
by one or nore n atomns g oups, et hoxy groups, cyc| opentoxy

groups; nring gr@@p@toindfﬁémH}B éﬁﬂn ygiisdd sation pF .a frydragidsnpiind
accordi ng BQmﬁiQ W¥ mhereln R2 represents a phenyl, 3-chlorophenyl,
4-ch|orop eny uor ophenyl, 4- quorophenyI or 3-nitropheny| group.

HN-NHOC-R

90

(V)

Y2
\
4\2}

wherein R}, R? and R® are as defined above.

8. A composition comprising a compound according to any
one of claims 1 to 6 or pharmaceutically acceptable. salt
thereof mixed with a pharmaéeutically acceptable diluent or !

carrier.

9. A compound according to any one of claims 1 to 6 or
pharmaceutically acceptable salt thereof or a composition
according to claim 8 for use in a method of treatment of the

human or animal body.

10. Use of a compound according to any one of claims 1 to
6 or pharmaceutically acceptable salt thereof or a composition
according to claim 8 for the manufacture of a medicament for
the treatment of a condition whose known treatment is to
inhibit phosphodiesterase 4 including allergic reaction énd

disease states, inflammation, ulcers and immunological disease.
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5. A conpound according to any one of the precedi n@@@@?g%ﬂf\%ét .

represents a hydrogen atom a (err]-Cerr] alkyl gr
.at" the 8- .or 9- position of the 1,2, 4- N -

triazol o[ 4, 3-b] pyri do[ 3, 2-d] pyri dazi ne akel eton. 6. A%‘F?’poun\s acc%%?r%“
to claiml which is 6-(4- - e - - | POS,
fl uorophenyl)-3-isobutyl-1,2,4-triazol o[ 4,3-b] pyrido[ 3, 2- d]pyridazine,
3-cycl opropyl net hyl - 6- (3-ni trophenyl)-1, 2, 4- '
triazolo[4,3-b|pyrido[3,2-d]pyridbzine,23-cyclopropyl-6-phenyl-
1,2,4-triazol o[ 4, 3-b] pyrido[ 3, 2-d&¥pyri dgizine  and 3-
cycl obutyl net hyl - 6- (3-ni trgphenyl }}-1, 2, 3triazolo[4,3-
b] pyri do[ 3, 2-d] pyri daz4 n 0 5§r prepari ng a conpound of
formula (1) wherein_,RI{Tepregents aNydrogen atomor a -(CI{Q) -Y group,
wherein mis an int to 4 &nd Y represents an C1-C6 alkyl, G- C6
hal oal kyl, CI-C6 . al kg 7 _#MNBoxycar bonyl, C3-C7 cycl oal kyl,
nor bornyl or C8-Cl12 phenylMl kenylygor a phenyl or pyridyl group which may
be unsubstituted or substi?uted by _one or nore hal ogen atons; R2 represents
phenyl, naphthyl or thienyl groupRﬁhich may be unsubstituted or substituted
by one or nore hal ogen atons or CI-C6 al kyl, Cl1-C6 al koxy, C3-Cb6
cycl oal koxy, nethyl enedi oxy, |~~~ 1}1] 1|1X1 11 11

wherein: o _
_ R! represents a hydrogen atom or a - (CH,),~Y group, ‘wherein
m is an integer from 0 to 4 and Y represents an CI—G'G alkyl, C,-
- C¢ haloalkyl, ¢C,-C; alkoxy, C,-C; alkoxycarbonyl, C;-C,;
cycloalkyl,. norbornyl or C;-C,, phenylalkenyl, or a phenyi or
pyridyl group which may be unsubstituted or substituted by one-
or more halogen atoms; .
R? represents phenyl, naphthyl or thienyl group which may
be unsubstituted or substituted by one or more halogen atoms or
- C-C¢ alkyl, C,-C4 alkoxy, C;-C¢ cycloalkoxy, methylenedioxy,
. nitro, di(C,-Cg)alkylamino or trifluoromethyl groups; and
R’ represents a hydrogen or halogen atom or a C,-C¢ alkyl
- group,

and pharmaceutically acceptable salts thereof.

The alkyl, haloalkyl, alkenyl or alkynyl groups and
‘moieties, such as in the alkoxy groups, mentioned in
relation to the groups R! - R® in compounds of the invention
are usually “lower” alkyl, that is containing up to 6 and
particularly up to 4 carbon atoms, thé hydrocarbon chain
being branched or straight. Examples of alkyl groups and

mOietieS are CH3, Csz ’ C3H7 y i—C3H7, n—C4H9 ? i-C4H9 ’ isoamyl

"and neopentyl.
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nitro, di(Cerr]-Cerr])alkylamno or trlfluoronethyl groupsm—and“
represents a hydrogen or hal ogen atomor a C[erri,mﬁ oup, which
process'conprises formation of the 1,2,4-triazol g‘“mtiwl forrrul a
(I') by cyclisation of a hydra2|de of formula (IV) réin# err

and Rlerr] are as defined above. Zg)om)osmlon conprising a corrpound
~accordi ng to any one of cl ai ns. 1 to or pharmaceutically acceptable salt

N RS, M4 2k fat pus M&hsabkyt99%%&3%@&&@@ buBl; Cah er. - 9.

A conpo one of cl ai Ically

.accept abl e il rephesentsora &ychmyEsi tommaahmgﬁrdlaig)mmnlalm—asfalky%e in a
‘met hod of treatnment of the human or ani mal body. 10. Use of a conpound
accor di r%r?‘iP’any one of clainms-1 to 6 or:pharmaceutically acceptable salt

t her eof or ammmosptéoésaccamﬂirmgeboﬁdmm&rf mfttﬂmeninﬁf&e‘itnmoﬁné a

- mredi f for the treat di t k t '
" nhi E?‘{% Shtreat cfis LoRmnlel da ndvai se"cfé%[‘c%’%a amé%'eggt ates,
i nfl arrrraﬁmgﬁulajl cers and i nmmunol ogi caI di sease.

HN-NHOCR *

/\AN
\r

wherein ‘R!, R? and R3®-are as defined above.

(V)

8. A t:ompbsition comprising a compound accb;ding to .any
one of claims. 1 to 6 or pharmaceutically acceptable salt
"thereof mixed with a pharmaceutically acceptable diluent or

carrier.

9. A éompqund according to any one of claims 1 to 6 or
pharmaceﬁtically 'aéceptable salt thereof. or a composition
- ~according to claim 8 for use in a method of treatment of the

human or animal body.:

10. Use of a compound according to aﬁy one of claimé llto

6 or pharmaceutically acceptable salt thereof or a composition
-'according to claim 8 for the manufacture of a medicament for
the treatment of a condition whose known treatmént is to
" inhibit phosphodies'terase 4 including allergic reaction and’

) disease states, ianammatiqn, ulcers and immunolegical disease.
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Heterocyclic compounds of formula (I), wherein R! rep-
resents a hydrogen atom or a —(CHz)n~Y group, wherein
m is an integer from O to 4 and Y represents an alkyl,
haloalkyl, alkoxy, alkoxycarbonyl, C3-C7 cyecloalkyl, nor-
bornyl or phenylalkenyl group, or an aromatic group which
aromatic group Y may optionally be substituted by one or more
halogen atoms; R? re; ts an aromatic group which aro-
matic group may optionally be substituted by one or more halo-
gen atoms or alkyl, alkoxy, C3—Cs cycloalkoxy, methylenc-
dioxy, nitro, dialkylamino or trifluoromethy) groups; and R3
represents a hydrogen or halogen atom or an alkyl group,
and pharmaceutically acceptable salts thereof, processes for

preparing the same. The compounds are phosphodiesterase 4
inhibitors. :
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