BHC 04 1 229-Foreign Countries Lin/li/XP Novel uses of 2-phenyl-substituted
i mi dazotrigﬁgﬁdﬁg@&@@%ﬁ'hémﬁt@gent invention relates to the use of
PDE 5 inhibitors generally and in particular of known 2-phenyl-substituted
i m dazotriazinone derivatives for manufacturing medi canents for the

treat nent of pathol ogical states which afe treatable by raising cGW |evels
in certain tissues, such 5 as, for exanple, of acute nyocardial infarction

and reperfN&&nsegaﬁﬁgﬁenﬁ.tuﬁéamtwﬁﬁ,@mpgalzmt.@atriva%it@st es of the female and
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particul ar i soenzyne PDE 5, [Drugs 6, 153-162 (2001)]. PDE 5
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ki dney, s | ungy | I ct,
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descri bes ubst it ut e otriazinones, their cQGVP-PDE-inhibiting
15 effect g‘S(gde? abéthsdén?%ea fref]?lgg thent of vascul ar disorders, in

particul ar for the treatment of erectile dysfunction. WO 02/089808 and WO
03/ 011262 thescyctis mucls@ile ailGMR ((dyehy guamu:b'mft htonldtpéudsphhtm' daowt ofi the imvsh@gportdifte
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i m dazot ri ezdct) PIES5 hkﬂﬂﬂtorsaﬁr@%@o% foP the R ainRMEHH 4 dufg[haaarnﬂ hpsht §16dd prefRi] bar s of
phosphodlesterase . Differential expression of the phosphodi esterases in

di fferent 'eeMstortP?%%aaee‘taﬁ%reeﬂfg%@nct&@ well as the differential subcellular
| ocal i zati on of these enzynes, nake it possible in conjunction with

sel ective Wahodm449t Sdeb@ibkai Sghed-sttiREdd! WRil¥zotrRRin6ANP et 66 MPLIEDE-PRibitihg
specific cells, tissues and organs and thus allow various cGW-regul at ed

process®s tifchandythgr aise der, the drepiment phpassulamisasders s paisulge fqidhg treatment of

t herapeuti galiiy dys'?uncﬁor{‘ UW@%’Z/G@SG%G‘HGOWWM@Z AsQ8seMNe€ Rf 2FheRE-shitdfitutégnced
by raising the cGW level. PDE 5 inhibitors preferred in this connection are

t hose whi c'fmldqlﬁtrlﬂheo"a%say detailed hereinafter, inhibit PDE 5 with an | C50
of less than | M preferably of less than 0.1 I\/l

The literature at present describes 11 phosphodiesterases differing in specificity in relation to the

cyclic nucleotides cAMP and ¢cGMP [cf. Fawcett et al., Proc. Nat. Acad. Sci. 97 (7), 3072-3077

20  (2000)). Cyclic guanosine 3',5-monophosphate-metabolizing phosphodiesterases (cGMP-PDEs)
are PDE 1, 2, 5, 6, 9, 10 and 11. The mentioned 2-phenyl-substituted imidazotriazinones used
according to the invention are potent inhibitors of phosphodiesterase 5. Differential expression of
the phosphodiesterases in different cells, tissues and organs, as well as the differential subcellular
localization of these enzymes, make it possible in conjunction with selective inhibitors to raise

25  selectively the cGMP concentration in specific cells, tissues and organs and thus allow various
c¢GMP-regulated processes to be addressed, so that PDE 5 inhibitors can be used therapeutically in

a number of pathological states which can be influenced by raising the cGMP level.

PDE $ inhibitors preferred in this connection are those which, in the assay detailed hereinafter,

inhibit PDE S with an ICs of less than 1 pM, preferably of less than 0.1 uM.

30 The PDE 5 inhibitors used according to the invention are preferably also selective in relation to
cAMP PDEs, in particular in relation to PDE 4. It is particularly preferred for the inhibition of
PDE 5 to be at least ten times greater.



30 The PDE 5 inhibitors used according to the invention are preferably also
sel ecti ve BHC04]15 Aiies PDEs, in particular in relation to PDE 4. It
is particularly preferred for the inhibition of PDE 5 to be at |east ten
times greater. BHC 04 1 229-Foreign Countries -2- Conpounds having an
inhibitory effect on cGW PDEs are descrbed for exanple in the follow ng
publications: EP-A-0 201 188, EP-A-0 214 708, EP-A-0 293 063, EP-A-0 319
050, EP- A- Qomdgblind32haying EdPinAiblod4Tfecdt 4n ,cGER PRES alél Bes2@Rd fExRxAmple dbthe BBwingP- A- O

Ep A0 44oPBUEoROERAD 2T SHoR ARRIA T 430 VbR 07 19050, GBA BRIRL )" go7

439, EP- A-Bp-840348996, HRPAA 119069, K240 35P07S, @P@Bﬁ 3862660, EP-AR0 871722, BI8A,0 395
4, 060, 615037258 5,294 §2 WO 91/°19717, \\O 94/ 9351 WD 94/ 22855 ' WD 96/ 32379,
WO 97/ 030%0; ERB-0 U500 CRRE ISPy g 442 1%‘1?11@) BP0t HEPPhE a0

i nhi bi tor yswffosctp-R1n dohass EBvbEs-apes 59d, epRFsdocy BISRWEES 609 E?DEo%z JEUS
descri bed for exanple in the foll ow ng)é ublications: EP-A-0 636 626, EP-A-0

668 280, ERR.QS7Y5 53037 WERIAIH 77 2BOgHH1 93 fh. W%%@%SSQMVO BIOBRI G, M8 653,

EP- A-0 995976070, FRAMs22898 (AP UsERoA: 101983, 719, WO 94/ 28902, WO 95/ 19978, WO
96/ 16657, WO 96/ 28156, WO 61 25420, WO 98749166, WO 99/ 24433, WD 99/ 67244,

WO 00/ 78767, WO 01/12608, WD 01/18004, WD 01/19369, WO 01/19802, WD
01/ 21620, Yermundsrhaying ap inkibitorriedpgt oagthe sERB-sperdfac PREJEgresgpnfie i, PRE Share43,

1257-1263 é%&%@& for I&é l{fre fo gsvm% ?r%hml%n; 93;]-.?) 63 61?61-?? Ad¢ 6% m%IeA%f 7bhese

publications, in par |cu ounds di scl ose ereln, Is Incorporated
her ei nlby 93f BP-ArLE2 %Ba,eEPaégﬁbEQ 944, BPre-036 & 6B EPiM( 891t TONER- ALRABI5L.ERAE use

oo 04166y, By GRS Wo sl w

O o OaP 'R, 735, WO BRARY Hlg SPIIBH By Iy Sy O M Wo sl wo Fhroree.
WO 99/24433, WO 99/67244, WO 00/78767 WO 01/12608 WO 01/18004, WO 01/19369 WO
01/19802, WO 01/21620, WO 01/27105, J. Med. Chem. 39, 1635-1644 (1996), J. Med. Chem. 43,
1257-1263 (2000), Drugs Fut. 26, 153-162 (2001).

15  The disclosure of these publications, in particular the compounds disclosed therein, is incorporated

herein by reference.

One aspect of the present invention relates to the use of compounds of the general formula (I)

N N
N \{?z ),

in which
20 R' is methyl or ethyl,
R? s ethyl or propyl,

R® and R’ are identical or different and are a straight-chain or branched alkyl chain having up to 5
carbon atoms which is optionally substituted up to twice identically or differently by

hydroxy or methoxy,

25  or



R3 and R4 are identical or different and are a straight-chain or branched
al kyl chai BHE#4i112§%Ipreign Gounirias bon at ons which is optionally substituted up
to twice identically or differently by hydroxy or methoxy, 25 or BHC 04 1
229-Foreign Countries -3- R and R' together with the nitrogen atomforma
pi peridi nyl, morpholinyl, thionorpholinyB-ring or a radical of the fornula
-t{ NRs in which 5 R6 is hydrogen, fornyl, acyl or al koxycarbonyl having
in each caRtandR'tegeecaitiota nitdgansom dorm a Spesitingl, glotpho hiail nhiomolphatighen @l Kyl
having up to 3 carbqn ﬁ{qnsl%gich is optionally substituted once to tw ce,
i dentical ly or HPFFECLHE ™ hydroxy, carboxyl, straight 10 chain or
branched al koxy or al koxycarbonyl having in each case up to 3 carbon atons

or by groups of th mulae -(COeNR R8 or -P(O(OR)(OR10), in which f is
a nunber 0 or 1, an eare identical or different and are hydrogen or

met hyl, 15 RO and 0O are 1dentical or different and are hydrogen, nethyl or
ethyl, or R6 is cyclTopentyl, and the heterocycles nentioned under R and R

4 and fornmed together with the nitrogen atomare optionally substituted
once to twice, jhqdgmdn cally or differently, optionally also gemnally, 20 by
hydr oxy, fornyl, carboxyl, acyl or al koxycarbonyl having in each case up to
3 carbon atons_or groups of the formulae -P C%éCRll)(CRlZ) or -(CO

NR ' R1"2 in whiRh R hyfreemy Sormyb apyd onplkexycagpnydihpvipg aneach saseaipdo Bywdrtogen,
nethyl or ethyl, i j&y@ nunber O or 1,

or

is straight-chain or branched alkyl having up to 3 carbon atoms which is optionally
substituted once to twice, identically or differently, by hydroxy, carboxyl, straight-
10 chain or branched alkoxy or alkoxycarbonyl having in each case up to 3 carbon

atoms or by groups of the formulae -(CO)-NR'R® or -P(O)(OR’)(OR'?),
in which
f is a number O or 1,
R” and R® are identical or different and are hydrogen or methyl,
15 R’ and R" are identical or different and are hydrogen, methyl or ethyl,
or
R® is cyclopentyl,

and the heterocycles mentioned under R* and R* and formed together with the nitrogen atom are
optionally substituted once to twice, identically or differently, optionally also geminally,
20 by hydroxy, formyl, carboxyl, acyl or alkoxycarbonyl having in each case up to 3 carbon

atoms or groups of the formulae -P(O)(OR''Y(OR™) or -(CO)-NR""R",
in which
R' and R" are identical or different and are hydrogen, methy! or ethyl,

i is a number O or 1,



BHC 04 1 229- Fore| gn Countrl es -4- and R13 and R14 are identical or
different 2liereis gricy and/ or the heterocycles nentioned
under R3 and R4 and forned toget her with the nitrogen atomare optionally
substituted by straight-chain or branched al kyl having up to 3 carbon atons,
5 which is optionally substituted once tb-twice, identically or differently,
by hydroxy, carboxyl or by a radical of the formula -P(O ORL50R16, in which
R15 and R16 arenfidentical or different and are hydrogen, nethyl or ethyl,
and/or the heterocycles mentioned under R3 and R4 and forned together with
the nitrogen aliprane: o QicRhl QU AP hidb& oPieiyl | Nked pi peri di nyl or
pyrrolidinyl, and I's ethoxy or propoxy, fts and sol vates
thereof and the sol vates of the salts for the treatnment of cardiac
i schem a, ddfor @ehetemm@smentlmrl@vdeng andpﬁ oo frdintd wgethey vefhftbe:mtrogeoratotﬂme 15
treatnment of a r.f4sd, on
specifically f%lpﬁgr}ﬁlﬁ S%P&%ddgf rc# F aﬁ'f ég?%?%g%d 91}%1 ha’?% #r 8ca§t cagb mal e
infertidity, waRayrsaopﬂoaalbfymdbsmmd onfe itantweiceri idérdiadlly of difftrendy,i b}nhycm’)xy,
Peyronie's di seas fo the. tr nt .o he di sorders, of
arterioscl erosis yl ?ﬁ%’?%%%‘i"ﬁg“e Bl %r{é) Rﬁl} ‘for the treatnent of
depression, | eukem a (e. g. of chronic |ynphocytic |eukema), for the
treat ment of prin &wpicBm for the treatnent of platelet adhesion and
aggregation 20 associ at ed with renal ischem' a, for supporting and pronoting
l'iver regeneratj o ion the |iver or associated
with liver canc are V&%P‘%‘i F dg"lf‘ifﬁ“éa%‘g ?qegﬁmﬂf’yle’%gb‘{ageal nuscl es
(e.g. associ at ed vvlth nutcracker esophagus or esophagospasns), for the
t r eat ment anfl/or the hetb@sycies npationet under RAaIR! ahé fomined iopéthdrtwithi the/niaogtn atom are
dysnengrr hea, e treat er,.di sorde such as, for exanple,
cirrhosis of tl?é?{"l"l eF“bStstPEEY M&#?‘Bﬁ&' b]o”"fyérf’['?ﬁ‘él treatment of |upus, 25
hypert ensi ve system ¢ | upus eryt hematosus, scleroderma, for the treatnent of
mul tiple sberosis, rheumatoid arthritis, allergy, autoinmune di seases,
ost eoporosi s, cachexia, polycystic ovary syndrone, inflamuatory bowel
di seases ch as, for exanple, Crohn's disease and ulcerative colitis,
di abetic S‘gngr‘%‘ﬁ@""yd’[‘%@?’f arthropat hy, diabetic gl onerul oscl erosis,
di abeti c der nmat opat hy,

and the salts and solvates thereof and the solvates of the salts,

for the treatment of cardiac ischemia, for achieving or improving a preconditioning effect, for the
15 treatment of an acute myocardial infarction and of reperfusion damage, specifically following a
myocardial infarction, for the treatment of male infertility, of Raynaud's syndrome, of intermittent
claudication, of Peyronie's disease, for the treatment of fibrotic disorders, of arteriosclerosis, for
improving sperm motility, for the treatment of depression, leukemia (e.g. of chronic lymphocytic
leukemia), for the treatment of priapism, for the treatment of platelet adhesion and aggregation
20  associated with renal ischemia, for supporting and promoting liver regeneration following surgical
resection of the liver or associated with liver cancer, for inhibiting the contraction of esophageal
muscles (e.g. associated with nutcracker esophagus or esophagospasms), for the treatment of
achalasia, permature labor, female infertility and dysmenorrhea, for the treatment of liver disorders
such as, for example, cirrhosis of the liver, portal hypertension, for the treatment of lupus,
25  hypertensive systemic lupus erythematosus, scleroderma, for the treatment of multiple sclerosis,
rheumatoid arthritis, allergy, autoimmune diseases, osteoporosis, cachexia, polycystic ovary
syndrome, inflammatory bowel diseases such as, for example, Crohn's disease and ulcerative
colitis, diabetic gangrene, diabetic arthropathy, diabetic glomerulosclerosis, diabetic dermatopathy,
diabetic cataract, hyperlipidemia and dyslipidemia, for promoting growth and improving survival

30  of oocytes, zygotes, embryos or fetuses, for increasing the weight of premature babies, for



di abetic cataract, hyperllpldenla and dyslipidema, for pronoting growh and
| nprovi ng 9- S, zygotes, enbryos or fetuses, for

i ncreasi ng the weight of premature babies, for BHC 04 1 229- Foreign
Countries -5- increasing mlk production in mammals, specifically in humans,
for the treatnent of migraine, incontinknce, acute and chronic renal
failure, of glonerular disease, of nephritis, tubulointerstitial disorders,
gl onul er opad;rbqs;nghmlk ptodegion pmmtanmais; spesificaiynmshumang]i fot thebeamest of migraine,
'(I:'(I‘)lgsg:)(r)r;?)lr}ﬁcs zltu&eglg% ag% & 8?%&%06‘19% ren%l%;[npul; g\éllg Cltombrﬁlﬁ'ar ggg(s%z gd{:}]?lgg tu uq({lli;]th-Stltlali) y- 5
struct ur e,disoxdesd, glomulesdparhe,ohaadmr pancrfealrtmsarﬁnemammtmﬂvm&s ofthcasimsessaitsn, The

i nvention theh%ﬁf udes the usgion the enantioners and di astereoners
and respec¥i¥ lfaﬂ?eés AR RBFrome A HIEKoi sonerical Iy pure constituents
can be isolated fromsuch m xtures of enantioners and/or diastereoners in a
known Srarrter compoudds ﬁsb@ aC@hfing ! rd she Uidedhtia Giaty 0 dépgndifg toh ehéin weidir nex(isaﬁn OCC ur

in tautoneric.forns sent .. inventio |nclud I utoneric

S A R S T NG B e o R
accept abl enatlohfrsOfind BRste@ORS Wnd Sredps@ie ARSI hgrebO THACstérBYQMekiONy Alr&0

i ncluded are salts which are thenselves unsuitable for pharmaceuti cal

appl i cat i dEstisHentscap b gsolated framy puch pnikyres of gnantegness andier db‘theifWefSHé a kpewn
conpounds HsRek. according to the invention. Physiologically acceptable salts
of the compounds used according to the invention include acid addition
salts of m neral acids, carboxylic acids and sulfonic acids, e.g. salts of
hydr ocHl orlf ¢heagqmpounds ised BoFing tacihe ineptign Fancocses B, tpRmETin SIrme thec pegsent

met hanesul jf,QRiicn RcLgbs 2B thdhssidliiari ¢ acid, toluenesul fonic acid,
benzenesul foni ¢ aci d, naphthalenedlsulfonlc acid, acetic acid,

trifluoroacetic 20 aC|d propionic acid, lactic aC|d tartaric acid, malic
acid, ci t rialts gesfaared fim grqontesicofdhe praseat ivension agerithysiplogisd|ycaceaptable salts of the

Physi ol 09'&%&%@%&95@&%&?% e Hveddd, ANIPALAGS Hx%eﬁlt?%ﬁéhdhﬁgthfnﬁsem?

i nvention also include s of conventional bases such as, by way of
exanpl e anusyiabledpnpliapmacgitical ppphicatiphs betl qag be aisegl for ss@nMM(aﬁdlaﬁsoxrmsfym

Zﬁ;;ﬁ?ﬁh?g%ﬁ#§ﬁ§é§?@%§”53%§$tﬁﬂh&ﬁ“&ﬁ g. calcium and magnesium salts) and 25

amoni a or organic amnes having 1 to 16 C
atons, such as, by way of exanple and preferably, ethylam ne, diethylam ne,
triethyl arﬁlmeiplogipzﬁw @'p(n:g@)lh’ @pyparhen:@,mpounds used according to the invention include acid

addition salts of mineral acids, carboxylic acids and sulfonic acids, e.g. salts of hydrochioric acid,
hydrobromic acid, sulfuric acid, phosphoric acid, methanesulfonic acid, ethanesulfonic acid,
toluenesulfonic acid, benzenesulfonic acid, naphthalenedisulfonic acid, acetic acid, trifluoroacetic
20  acid, propionic acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric acid, maleic acid and

benzoic acid.

Physiologically acceptable salts of the compounds used according to the invention also include
salts of conventional bases such as, by way of example and preferably, alkali metal salts (e.g.
sodium and potassium salts), alkaline earth metal salts (e.g. calcium and magnesium salts) and
25  ammonium salts derived from ammonia or organic amines having 1 to 16 C atoms, such as, by way
of example and preferably, ethylamine, diethylamine, triethylamine, ethyldiisopropylamine,
monoethanolamine, diethanolamine, triethanolamine, dicyclohexylamine, dimethylaminoethanol,
prokaine, dibenzylamine, N-methylmorpholine, arginine, lysine, ethylenediamine and N-

methylpiperidine.

30  Solvates refer in the context of the invention to those forms of the compounds used according to
the invention which form in the solid or liquid state a complex by coordination with solvent

molecules. Hydrates are a specific type of solvates in which the coordination takes place with



nonoet hanol am ne, d| et hanol am ne, triethanol am ne, dicyclohexyl am ne,

di met hyl a B8t ha i Higse, di benzyl am ne, N nethyl norpholi ne,

ar gi ni ne, |ysine, et hyl enedl am ne and N rnet hyl pi peridine. 30 Sol vates refer
in the context of the invention to those forns of the conpounds used
according to the invention which formié-the solid or liquid state a

conpl ex by coordination with solvent nolecules. Hydrates are a specific
type of sobarat Bpdrates swhipodiertedes cauateh inalie @ntekiadfabe plegotinvérntinn. BEGraded cin be

cont oxt o orated o By ol Rhne AR oM S EL R AR LT by
crystallizing the rel evant conpound fromwater or a hydrous sol vent. The
present i rithe rplrdscm igestdoni sl indedesiim a(hiit'dint]jromugs rod dreug)mpotind‘s Iue:d(aocqndinmabsthus ed

according .to ven rodr.ugs’ in ues g/n
t hensel ves' MR ‘°"b§h%| Bﬁ"g%‘ﬁi ‘“5“ i C"mp"@“‘% W*.“%’a%‘ PR e BF SOk ‘Caﬁir%" & (for

exanpl & byor nmca\kmbut&m mnvhyﬁdr(ﬁryﬁhmﬁtled)l_;ll’mdn@otlhﬁlof h}?(ﬁ'Siyde)ndlﬁmg Ttheli’ferei;ldbnbé”le
body into the co gunds used a 5 Jnventl on. In the context of
Che pr e ert™ RO RO {h e SIHLE I HEHE B AR HEEEM ow ng meani ng. unl ess
specified otherwi se: An acyl radical having | to 3 carbon atons is in the
cont ext oflntthe cortss@ndfi e pre3entedidipibig the sudstituentd hate ey folloWing I B¢in g YilnlesA
strai ght-chain or branched al koxy radical having | to 3 carbon atons is in
the cont exPedfedofis™issvent i on for exanpl e met hoxy, ethoxy, n-propoxy or

i sopropoxy. An al koxycarbonyl radical having 1 to 3 carbon atons is in the

cont ext ofad iuw taBié@rtabviap 17ton cad¥RaPhe i itk0eH GRS STARY inyen@ibh 3¢ L&ARKIO oy 0T

propox]é)car bonly 15 A straight-chain or branched al kyl radical having | to 5
3 ey R8s is in the context of the invention for exanpl e

met hyl, ethyl, n-propyl, isopropyl, tert-butyl or n-pentyl. Straight-chain

or branchegd s@dlgﬂylchanﬁdf Bﬁh&leﬂalkbﬂlgrahlchpha‘@m@rl th 3 EnrbonCASROR iRkIRNFBnRKELS the
preferred. A further epbodi nent of the invention relates to the use

accor di ng PEItNEOr gxamale; prthayy. coppIRTBROXY 8F SemiePo¥¥neral formula (1) in which
the radicals RS and - SO2NR3R are positioned parallel to one 20 another on

the phenylad hR@xycaBshyRradidd? ha 1Roa@NEhbtn 8864 iNAV Qe lBte NEAHE thvkttbnCRE €d
above. A further enbodi nent of the invention relates to the use according to

t he i nventeXghplpmetorysaiband. cthorysarhonyon grogpxyegbela (] a)
15 A straight-chain or branched alkyl radical having 1 to 5 or 1 to 3 carbon atoms is in the context of
the invention for example methyl, ethyl, n-propyl, isopropyl, tert-butyl or n-pentyl. Straight-chain

or branched alkyl radicals having 1 to 4 or 1 to 3 carbon atoms are preferred.

A further embodiment of the invention relates to the use according to the invention of compounds
of the general formula (I) in which the radicals R® and -SO,NR’R* are positioned parallel to one
20  another on the phenyl ring, and R', R*, R*, R* and R’ each have the meaning indicated above.

A further embodiment of the invention relates to the use according to the invention of compounds

of the general formula (la)

0 R’
R® HN —
N/ N
N
R2
(Ia),

SO,NR3R4



~OJR1 R 5 HN' N | N R2 (la), SCOZNR3R4 B14C 04 1 229-Foreign Countries -7-
in which RBHCR2 1203 ogntles each have the neani ng indi cated above, and
the salts and sol vat es thereof and the solvates of the salts. The use
according to the invention of the follow ng conpounds is preferred:

2-[ 2- Et hoxy-5- (4- rrethyl pi per azi ne- | -7-

-sul fonyl ) -phenyl] -5, 7-di net hyl - 341 m dazo[5,1-f] [ 1,2,4]- 5 triazin-4-one;
2-[2-Et hoxryw&m(h&'hl;debWehmm @Elpkva tienmaning uldfeany kjovpheny| | - 5, 7- di met hyl - 3H-
i mdazo[5,1-f]- [1,2,4]triazin-4-o0ne;

32)% g; E P]C)E(%ldghelﬂalts %qrsgl)\('Xth! tﬁgeopdng%lsoﬁges QW hphenyl 1 -5, 7-di met hyl - 3k i mi da
2- [ 2- Et hoxy- 5- (4- hydr oxynet hyl pi peri di ne-1-sul fonyl)-phenyl]-5, 7-di net hyl - 3H
- i m dazo[ 5THe-us¢ accprdijrg, td the invaation-of therfeljowing compounds is preferred:

2-[ 2- Et hoxy- 5- ( 3- hydroxypyrrolidine-|-sul fonyl)-phenyl]-5,7-dinethyl-3Himd
azo[ 5, 1-f] -.one;

4- Et hoxy- N g%%tﬁ?)éll\ls- 42&l ﬁ%P‘B?(rézel&igﬂlfoﬁyle'g},le?y%| (%"P%'ytlhyl43 %ygd%;og ﬂ[ﬁ fo-i ni daz
o[ 5, 1-f] [trnﬁznﬁ44>}1e 15 triazin-2-yl)benzenesul f onam de;

N, N-Di et hyl - 4- et hoxy- 3- (5, 7- di met hyl - 4- oxo- 3, 4- di hydr oi m dazo[ 5,1-f] [

1,2, 4]t f

2. (2 Et hox e B S DR Ay SRS orrsptem g PSP GH 72, P2 ety
- 3H i m daz[d;HGribzihiY-ong;l, 2, 41t ri azi n- 4-one; 20

2- [ 2- Et hoxy- 5- (rmrphol i ne-4-sul fonyl)-phenyl]-5,7-di nethyl -3H i m dazo[ 5, 1-f]
1,2, 4]t

11 2" B howy EE T e inyidts: A e TSR S SN 241 7- i e
hyl - 3H i nirddgaldne;1-f] [ | ,2,4]triazin-4-one;

10 2-[2-Ethoxy-5-(4-hydroxymethylpiperidine- 1-sulfonyl)-phenyl]-5,7-dimethyl-3 H-imidazo[5,1-f]-
[1,2,4]triazin-4-one;

2-[2-Ethoxy-5-(3-hydroxypyrrolidine-1-sulfonyl)-phenyl]-5,7-dimethyl-3 H-imidazo[5,1-f][1,2,4]-

triazin-4-one;

4-Ethoxy-N-ethyl-N-(2-hydroxyethyl)-3-(5,7-dimethyl-4-0x0-3,4-dihydro-imidazo[5,1-f][ 1,2,4]-

15 triazin-2-yl)benzenesulfonamide;

N,N-Diethyl-4-ethoxy-3-(5,7-dimethyl-4-0x0-3,4-dihydroimidazo[5,1-f][ 1,2 ,4]triazin-2-yl)-

benzenesulfonamide;

2-[2-Ethoxy-5-(4-(2-pyrimidinyl)-piperazine- 1 -sulfonyl)-phenyl}-5,7-dimethyl-3 H-imidazo-{5, 1-f]-
[1,2,4]triazin-4-one;

20  2-[2-Ethoxy-5-(morpholine-4-sulfonyl)-phenyl]-S,7-dimethyl-3 H-imidazo[5,1-f][1,2,4]triazin-4-

one;

2-[2-Ethoxy-5-(1,4-dioxa-6-azaspiro[4.4]nonane-6-sulfonyl)-phenyl]-5,7-dimethyl-3 H-
imidazo[5,1-f][1,2,4]triazin-4-one;

N,N-Bis-(2-Methoxyethyl)-4-ethoxy-3-(5,7-dimethyl-4-0x0-3,4-dihydroimidazo[5,1-f][1,2,4]-

25  triazin-2-yl)-benzenesulfonamide;

N-(3-Isoxazolyl)-4-ethoxy-3-(5,7-dimethyl-4-0x0-3,4-dihydroimidazo[5,1-f}[ 1,2,4 ]trtazin-2-yl)-

benzenesulfonamide;



N, N- Bi s- (2- Met hoxyet hyl ) - 4 et hoxy- 3- (5, 7-di et hyl - 4- oxo- 3, 4-di hydr oi m dazo[ 5

,1-f][1, 2,BHC0HE2 unities. henzenesul f onan de;

N ( 3- | soxazol yl)-4- ethoxy-3 (5, 7-di net hyl - 4- oxo- 3, 4- di hydroi mi dazo[5, 1-f] [
1,2,41triazin-2-yl)- benzenesul fonam de; BBC 04 1 229- Forei gn Countries -8-
2-[ 2- Et hoxy-5-(2-tert.-butoxycarbonyl am&*mrret hyl nmor phol i ne- 4-sul f onyl ) - pheny
|]-5,7-dinmethyl - 3Himdazo [5,1-f] [ 1,2,4]triazin-4-o0ne;

2-[2- Et hox2y[2§.ﬂ(<!¥¥'f5lf(éﬂ§rt ﬂvilpeycazﬁonyalammgmtthﬁmytp)‘mméaguﬂf})nﬂ)-ﬁhedﬂﬂréﬂmetwi m daz
o[5,1-f]] r [

2- 2- Et hoéfg‘gﬂ%a‘é"% ld‘?ﬁ mé‘aﬁg?h"é’gym hyl pyrrolidine-1-sul fonyl)-phenyl]-5, 7-

di net hyl - i mdazo[5,1-fill ,2,4]triazin-4-one;
2-(2- Et ho>@y[2§ﬂéa¥y1ﬁdﬂWbrryilmmrameriesulfow-m@mﬂ]-;wmwlﬁﬂﬁnﬁ@m{?,ll A12Abpyl - 3H |

m dazo[ 5, Jtm{%n E , 2, 4] triazin-4-one;
2- [ 2- Et hoxy- ‘z r’nst hyI pi per azi ne-| -sul fonyl ) -phenyl ]-5-net hyl - 7- propyl - 3H-1i

m dazo[ 5, 1-f]- 10 [1, 2,4]triazin-4-one | actate;
2- [ 2- EtShoxy2Stloky 156(8 thy ok pémethiompndthydpyirfobidiyie-) s plivew Yipherty Jret-tiyrethy - pii-opy | - 3H- i

m dazo[ 5, .- f n-4-one hydr ochl ori de;
2-[2-Et hoxy dézo([ éﬁhfﬁ)?%zénr%m fe-1-sul fonyl)-phenyl]-5-nmethyl-7-propyl-3Him

i dazo[5,1-f][1,2,4]- triazin-4-one; 15

2-[2- Et ho>Qy[25tl@o¢yét(l4yﬂlqﬂiymﬁp®aiimel—:*.ulfsnbll)‘ pheyyl)-5pieenil-propy KEH-hyidazétSpi-Gpy | - 3H- i m
i dazo[ 5, 1- 1‘1]21%1?t triazin-4-one hydrochl oride;

2-[2- Etho>£ l%l H I-I-am no- pi perazi ne-1-sul fonyl)-phenyl ] - 5-met hyl - 7- pr
opyl -3Him dazo- [5,1-f][1,2,4]triazin-4-o0ne;

2-[ 2- Et hO)Qy[-Zé:"Stljo&yh)(dm&lebwiaﬂe 1-sulfonyl)-phenyl]-5-methyl-7-propyl-3 H-imidazo[5,1-{]-

- am no-pi i.ne-1-sul fonyl)-phenyl]-5-methyl-7-propyl-3H 20

i m dazo(5 TE%@L‘&@“ ﬁ]of"?‘ a‘é?‘iey - one;

N, N- Bi shydr oxyet hyl am noet hyI 4- et hoxy- 3- (5- net hyl - 4- oxo- 7- propyl - 3, 4- di hydr
0- i m dazo[25[2Ethdxy-SE(@ntHyifipdr @irient-~sn fighyl PeHe A @] & Siethy b Naropgie3 H-imidazo[ 5,1-f]-

2-[ 2-Et hoﬁ&ﬁl}f‘ﬁﬂfgh%‘% %dﬁggfl??owl {reahyl pi perazine-1 - sgl fonyl ) - phenyl ] - 5-

met hyl - 4]tri azi n-4-one;
2-[2-Ethoxy-5-(4-ethylpiperazine-1-sulfonyl)-phenyl]-5-methyl-7-propyl-3 H-imidazo(5,1-f][1,2,4]-

triazin-4-one;

15 2-[2-Ethoxy-5-(4-ethylpiperazine-1-sulfonyl)-phenyl}-5-methyl-7-propyl-3 H-imidazo(5,1-f][1,2,4]-

triazin-4-one hydrochloride;

2-[2-Ethoxy-5-(4-methyl-1-amino-piperazine- 1-sulfonyl)-phenyl]-5-methyl-7-propyl-3 H-imidazo-
{5,1-f]{1,2,4]triazin-4-one;

2-[2-Ethoxy-5-(4-hydroxyethyl-1-amino-piperazine-1-sulfony!)-phenyl}-5-methyl-7-propyl-3H-
20  imidazo[5,1-f][1,2,4]triazin-4-one;

N,N-Bishydroxyethylaminoethyl-4-ethoxy-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo(5,1-f]-

[1,2,4]triazin-2-yl)benzenesulfonamide;

2-[2-Ethoxy-5-(4-dimethoxyphosphorylmethyl-piperazine-1-sulfony!)-phenyl}-5-methyl-7-propyl-
3H-imidazo[5,1-f][1,2,4]triazin-4-one;

25  2-[2-Ethoxy-5-(4-diethoxyphosphorylmethyl-piperidine-1-sulfonyl)-phenyl]-5-methyl-7-propyl-
3H-imidazo[5,1-f][1,2,4]triazin-4-one;

2-[2-Ethoxy-5-(4-hydroxypiperidine- 1-sulfonyl)-phenyl]-5-methyl-7-propyl-3 H-imidazo(5,1-f]-

[1,2,4]triazin-4-one;



25

2- [ 2- Et hoxBHE.044-239-Eptsipayistinisiphor y| met hyl - pi peri di ne-1 -sul fonyl ) - phenyl ]-5-m
et hyl -7-propyl - 3Himdazo[5,1-f] [ 1,2,4]triazin-4-one;

2- [ 2- Et hoxy- 5- (4- hydr oxypi peri di ne-1-sul fonyl ) -phenyl ] -5-net hyl - 7- propyl - 3H
i mdazo[5,1-f]- [ 1,2,4]triazin-4-one; BMC 04 1 229-Foreign Countries -9-
2-{2- Et hoxy-5-[4-(2-hydroxyet hyl) - pi perazi ne-I| -sul fonyl]-phenyl }-5-net hyl -7-
pr opyl - 3H-2-{Edhazyef-H-C-thldfoky@hy]}-pipérazneat-dfong]-phenyl} -5-methyl-7-propyl-3 H-

2- {2- Et hoxy-.5- [ 4- (2~ Rydroxyet hyl ) - pi perazi ne-1-sul fonyl ] - phenyl }-5-net hyl - 7-
propyl - 3H—%fl‘?ﬁzéézlgﬁ%?fﬁitfﬁ'{%in ‘1t ri azi n-4-one hydrochloride; 5

2-{2- Et hoxy-5-[4-(3-hydroxypropyl) - pi perazi ne-1|-sul fonyl ]-phenyl }-5-net hyl -7
- pr opy| - 3H2-{3-RihdazH-{4-(Bhyledx)ethyl)-piBerdditer i -agfony fplongl} -5-methyl-7-propyl-3H-

N-Al 'yl -4-ethoxy- - hydr.oxyet - 3-(,5- met hyl - 4- oxo- 7- propyl - 3, 4- di hydro-i
ni dazo[ 5, 1‘3‘%—20[%’1%[3’,%4‘1]]%?%’3%039 B{‘%%?E;é‘g%enesul f onani de; _ _
N- Et hyl - 4- et hoxy- N- ( 2- hydr oxyet hyl ) - 3- (5- net hyl - 4- oxo- 7- pr opyl - 3, 4-di hydr o- i

m dazo[ 9, 12-{1-Ethdky-§-14-B8-Hidtaxygapyl)-@psthiizenatioed l+picaplassidahyl-7-propyl-3 H-

N, N-Di et hyl -.4- et hoxy-.3- (5-.met hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5, 1-f] [
1,2, 4]tri aﬂ‘?ﬁzﬁﬁgrwﬂb“é‘g‘fﬂﬁgé" %/’f onam de;

N- (2- Met hoxyet hyl ) - 3- (5- net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-im dazo [5,1-f] [
1, 2, 41t r i aXiAllyR4¥ihpxydN-(2hhdosyyebgh)Baestityl-aoasH7 ¢eipy L5 4-dihydro-imidazo[5,1-f]-

N-(2-N, N-Di hyl et hyl) - 3- (5- et hyl - 4- oxo- 7- propyl - 3, 4-di hydr o-i mi dazo[ 5, | -f
111, 2,4]tR1g‘hﬁéﬁp}zyxkbiqzﬁ@%\’lf%a@‘d%y-b anzenesul fonami de;

N-j 3- (I - Mor phol i no) propyl ] - 3- (5- net hyl - 4- oxo- 7- propyl - 3, 4-di hydr o-i m dazo|[ 5,

1-1][ 1, 2, 4NiBthyRaicthox 2Ny )y drogi i xy3-tBanapnasitb f7qnesil-d@.dihydro-imidazo[ 5,1-f]-

N-{3-[1-(4-Nethyl)piperazine]-propyl}-3-(5-methyl-4-oxo-7-propyl -3, 4-di hydro

-i i dazd[ 5ll#-P{riazipg-yhpenzepgsy ‘i“&‘?ldgi 2-yl) - 4-et hoxy- benzenesul f onani de;

2-{2- Et hoxy-5-[4-(2-nmet hoxyet hyl ) - pi perazi ne-I| -sul fonyl ] -phenyl }-5-net hyl - 7-

propyl - 3H‘N,iNTDIi&@D4-[eﬁoﬂy-j-IS-{neﬂ\y124—65]07-7-{)16@113;44di9ﬂ1@6—imidazo[5,l-f][1,2,4]triazin-2-yl)—

2-{2- Et hoxy-5-[4-(2- N, N-di met hyl - et hyl ) - pi perazi ne-1| - sul fonyl ] - phenyl } - 5- net

hyl - 7- pr opYnzesesulippanidsio[ 5, 1-f] [ 1,2, 4]tri azi n- 4- one;
N-(2-Methoxyethyl)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo(5,1-f][1,2,4]triazin-2-yl)-4-

ethoxy-benzenesulfonamide;

15 N-(2-N,N-Dimethylethy1)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo(5,1-f][1,2,4]triazin-2-

yl)-4-ethoxy-benzenesulfonamide;

N-[3-(1-Morpholino)propy!]}-3-(5-methyl-4-0xo-7-propyi-3,4-dihydro-imidazo[ 5,1-f][1,2,4]triazin-

2-yl)-4-ethoxy-benzenesulfonamide;

N-{3-[1-(4-Methy!)piperazino]-propyl}-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f]-
20 [1,2,4]triazin-2-yl)-4-ethoxy-benzenesuifonamide;

2-{2-Ethoxy-5-[4-(2-methoxyethyl)-piperazine-1-sulfonyl]-phenyl}-5-methy!-7-propyl-3 H-

imidazo[35,1-f][1,2,4]triazin-4-one;

2-{2-Ethoxy-5-[4-(2-N,N-dimethyl-ethyl)-piperazine-1-sulfonyl]-phenyl}-5-methyl-7-propyl-3H-
imidazo[5,1-f][1,2,4]triazin-4-one;

25 2-{2-Ethoxy-5-[4-(3-N,N-dimethyl-propyl)-piperazine-1-sulfonyl]-phenyl}-5-methyl-7-propyl-3 H-
imidazo[5,1-f][1,2,4]triazin-4-one;

2-[2-Ethoxy-5-(4-dioxolano-piperidine-1-sulfonyl)-phenyi}-5-methyl-7-propyl-3 H-imidazo[5,1-f]-

[1,2,4]triazin-4-one;



25
2- { 2- Et ho»BHG04 1229 Faweirp Goundtidsy | - pr opyl ) - pi per azi ne-1 - sul f onyl ] - phenyl } - 5- e
thyl -7-propyl -3H imdazo[5,1-f] [ 1,2,4]triazin-4-one;
2- [ 2- Et hoxy- 5- (4- di oxol ano- pi peri di ne-1|-sul fonyl)-phenyl]-5-net hyl -7-propyl -
3Himdazo[5,1-f]- [1,2,4]triazin-4-onel0BHC 04 1 229- Foreign Countries -10-
2-[ 2- Et hoxy-5- (4- (5- net hyl - 4-f ur oxancar bonyl ) - pi perazi ne-| -sul fonyl ) - phenyl ]
- 5- et hyl -27[21dithmy45-(4$Hmeﬁiyliérﬂu{»&pd_artbqny{) plpe2zia¢-i rsulfionyl)rphdnybjrfemethyl-7-propyl-
2-{2-Etho zi ne-1-sul fonyl ] -phenyl }-5-net hyl - 7- propyl - 3H
i m dazo[ 5)%’%]&azf§q§ﬂ i]ztﬁmgzz'?% “A%one; 5
2-{2- Et hoxy-5-[4-fornyl - pi perazi ne-1-sul fonyl]-phenyl }-5-net hyl - 7- propyl - 3H
i m dazol 5,21t2ffthoxy-5tAZacet}-pipiraznent-silfomd]-plRay12-SEbdtinpy -pie(y83 Humidezysindini m ne) - |
- sul f onyl ) BQﬁn%zlul 45 met hyl - 7- propyl - 3Hi m dazo[ 5, 1-f] -
[1,2,4]tri afzi onerc5- Met hyl - 2-[ 5- (4- net hyl - pi per azi ne-|
-sul fonyl ) - 2- pr opoxy- phenyl ] - 7- propyl - 3Hi m dazo[ 5, 1-f]- 10
[1, 2, 415 r i2a{2HBthdbeyefnfd: fobnyMptpasaking {sBif gt spberyYil-5-piethek Bpiopd-3lH-imidazo(5,1-f]-

- sul fonyl ) r.opoxy- phenyl]-7-propyl -3Himdazo[5, 1-f] -
[1 2, 4] tril 5?1 ﬁ'?g) ﬁémﬁydr ochl ori de;

2- [ 5- (4- Hydr oxypi peri di ne-|-sul fonyl ) - 2- propoxy- phenyl ] - 5- met hyl - 7- pr opyl -
-im dazo[ 3 -E‘tl}oxy{SJ(B-'but%’]sydnoaﬂmﬂe)Qmsmlfenyl)J;ﬁlenyl] 5-methyl-7-propyl-3H-imidazo[5,1-f]-
2-[5-(4- Hygégﬁ}/ le i peridine-1-sul fonyl)-2-propoxy-phenyl]-5-nethyl-7-pro
pyI 3H-i mil 1P ][1,2,4]tri azi n- 4- one;

2-(5-[4-(2-Hydroxyet hyl) - pi perazi ne-I|-sul fonyl]-2-propoxy-phenyl }-5-net hyl -
- pr Opyl SH‘MEtﬂj'leaPSGKEﬂi;eihyﬂ Pipkradin® 1 41fonly B-2ipopbx P-Peny1]-7-propyl-3 H-imidazo[ 5,1-f]-

N(1, 1 2 ftrah dro 12, 6-t hi ophen-3-yl) - 3-(5-net hyl - 4- oxo- 7- propyl - 3, 4-di
hydr o- 110 gla” 6t[‘?52”T OBB f] [1,2,4]triazin-2-yl)-4-propoxy-benzenesul f onani de;
N- ( 2- Di net hyl am noet hyl ) - N-rrethyl 3-(5-net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-im

dazo[ 5, 1- fs}Methgu 2 S@Mdt}@'l-bfpeﬁu)(é 1 -sélfdw‘yx}pqxopobﬁpmmsLﬂré@naﬂhﬂmazo[51 -f]-

3- (5- Met hyl - 4- 0x0- 7- yl-3,4-d i hydro-imdazo [5,1 [

1,2,4]tri a[%?ﬁltﬂa?yr?-owwr%%ﬁ@ in-4-yl-

propyl) 4- propoxy- benzenesul f onam de;
2-[5-(4-Hydroxypiperidine-1-sulfonyl)-2-propoxy-phenyl]-5-methyl-7-propyl-3 H-imidazo[ 5,1-f]-

[1,2,4]triazin-4-one;

15 2-[5-(4-Hydroxymethylpiperidine-1-sulfonyl)-2-propoxy-phenyl]-5-methyl-7-propyl-3 H-imidazo-
[5,1-1][1,2,4]triazin-4-one;

2-{5-[4-(2-Hydroxyethyl)-piperazine- 1 -sulfonyl}-2-propoxy-phenyl}-5-methyl-7-propyl-3 H-
imidazo[5,1-f][1,2,4]triazin-4-one;

N-(1,1-Dioxotetrahydro-1A°-thiophen-3-yl)-3-(5-methyl-4-ox0-7-propyl-3,4-dihydro-imidazo-[5,1-
20  f][1,2,4]triazin-2-yl)-4-propoxy-benzenesulfonamide;

N-(2-Dimethylaminoethyl)-N-methyl-3-(5-methyl-4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f]-
[1,2,4}triazin-2-yl)-4-propoxy-benzenesulfonamide;

3-(5-Methyl-4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-y1)-N-(3-morpholin-4-y1-

propyl)-4-propoxy-benzenesulfonamide;

25  N,N-Bis-(2-hydroxyethyl)-3-(5-methyl-4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4 }triazin-2-

yl)-4-propoxy-benzenesulfonamide;

N-(3-Hydroxybenzyl)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-

4-propoxy-benzenesulfonamide;



5

ZI\)

N- Bi s- ( Blity 8¢ bR3feFergieh Courthesnet hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i ni dazo[ 5, 1-

f] [ ,2,4]triazin-2- yl)-4-propoxy-benzenesul f onam de;

N ( -Hydroxybenzyl) 3- (5- net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-im dazo [5, 1-f]
[1,2,4]tri azin-2-yl)- 4-propoxy- benzenésul f onan de; BHC 04 1 229- Forei gn
Count r| es -11-

N- Et hy N-N Ethlyyblr(bhymwth)/l)a-(é5nemmi-h5ob<e~4-pmpgl-?41drhymohmmm@[d,ﬂh}[d@,@}mmrdazo[ 5,
1-f][1 42]_ }: AR —be %enzs e Prﬂggoxy benzenesul f onam de;

N- ( 3- Et hoxy‘b B"lp}’ 3B Rt YT 2% oxo0- 7- pr opyl - 3, 4- di hydr o-i ni dazo(5, 1-f][1
,2,4]triazin-2-yl)-4- propoxy-benzenesul fonam de; 5

2- [ 5-(4- I—W(bWQ?iYIPmPVld-i3F(é-nieﬁs'unJfome)OPSZl—memchy—iqnfdam[5,}—fEL,MIthqzin—%lerﬂopyl -
-imdazo[ 5 1f01( l . 53 tr|?12|n 4-one; 3-(5-Methy

I-4-oxo-7p“)p p{/Pn\?nfu Oﬁa'H 8- i m dazo[5,1-f] [ 1,2,4]triazin-2-y
1) -

4- propoxy- N-pyridin-4- y |-benzenesul fonam i de
N, N- Di et hy]-E534(H&dfmylhydrrdihedxsnifanyfby-bmysbe)&;pﬁe@il]l:@mhemyli—hindmzldh[—iﬁ;idazcﬁ[]s,1[f]-
1, 2,4]tr:\/§§i télzy ﬁ - propoxy- 10 benzenesul f onam de;
1-[ 3- ( 5- ﬁ;; I¥5%8"%- propyl - 3, 4-di hydro-i nmidazo[ 5, 1-f][1, 2, 4] triazin-2-yl)
- 4- propoxy-benzene- sul fonyl]pi peridi ne-4-carboxylic acid;
5- Met hyl - 23=([55wéthylr4p6ml7i-mepy4-3agdlm)@lwin)lda'&o[ﬁnqmom piaginlyl)-ApppoEIN-pdidii-4d dazol
51 J1[1,2, %‘1 tr|l zi n-4-one; 15
N- ( 2- Hydr 0%y ZFR?F‘) arPr’éif”hyl 3- (5- et hyl - 4- oxo- 7- propyl - 3, 4- di hydr o-i m dazo[ 5
,1-f]1[1,2,4]- triazin-2-yl)-4-propoxy-benzenesul f onam de;
N- (2- Hydr mw@@mﬂ)&@‘ h&thyTelt dXp! 7- o -0 A A ey idado 4 ;10| [0 2o wiazin 2 @ z0hrbpoky f | [
1,2,4]t r| 4- pr opoxy- N- pr opyl - benzenesul f onan de;
N-[2- (4 4- %?E?SH 9({7‘
|)-ethyl]-Nnethyl-3- (5 nmet hyl - 4- oxo- 7- propyl - 3, 4- di hydro-i m dazo- 20
[ 5, 1- f] [ 1,1234bMdtiad s oxe-7yrdpy#3 RIdeHy@reyimkRA 8 MEH UD 4R Fad- gl@l) ropoxy-benzene-
N- Al 1yl - N (2-hydroxyet hyl) - 3-(5-met hyl - 4- oxo- 7- pr opyl - dphydro i m dazo[ 5,
1-f1[ 1,2 SH]f?"r?l]a‘fFr fineyd- %rg?o"d“bi’%‘boxybenzenesul f onam de
N- Al Iyl - N-cycl opent yl - 3- (5- net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5, 1-f]
[ 1,2, 4] t r3-RzihPE2FY(morphd - LR AREDBEIPE SpHAN B MpERy 1-3 H-imidazo[5,1-][1,2,4]-

triazin-4-one;

15  N-(2-Hydroxyethyl)-N-methyl-3-(5-methyl-4-oxo0-7-propyl-3,4-dihydro-imidazo[5,1-f}[1,2,4])-

triazin-2-yl)-4-propoxy-benzenesulfonamide;

N-(2-Hydroxyethyl)-3-(5-methyl-4-0xo0-7-propyl-3,4-dihydro-imidazo[ 5,1-f][ 1,2 4 ]triazin-2-yl)-4-

propoxy-N-propyl-benzenesulfonamide;

N-[2-(3,4-Dimethoxypheny!)-ethy1]-N-methyl-3-(5-methyl-4-0x0-7-propyl-3,4-dihydro-imidazo-
20 [5,1-]]1,2,4]triazin-2-yl)-4-propoxy-benzenesulfonamide;

N-Allyl-N-(2-hydroxyethyl)-3~(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-

2-yl)-4-propoxybenzenesulfonamide;

N-Allyl-N-cyclopentyl-3-(5-methyl-4-oxo0-7-propyl-3,4-dihydro-imidazo(5,1-f][ 1,2 ,4]triazin-2-yl)-

4-propoxybenzenesulfonamide;

25  N-Allyl-N-ethyl-3-(5-methyl-4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-y1)-4-

propoxybenzenesulfonamide;

2-[2-Ethoxy-4-methoxy-5-(4-methylpiperazine-1-sulfonyl)-phenyl}-5-methyl-7-propyl-3H-imidazo-
[5,1-][1,2,4]triazin-4-one;



25

N- Al |yl - N-BiG 8 1 229-Eongign Kiphntriesox o- 7- pr opyl - 3, 4- di hydro-i m dazo[ 5, 1-f][1, 2, 41

triazin-2-yl)-4- propoxybenzenes ul fonamid e;

2- [ 2- Et hoxy- 4- net hoxy- 5- (4- et hyl pi perazi ne-| -sul fonyl ) -phenyl]-5-methyl-7-p

ropyl - 3Hi midazo- [5,1-f][1,2,4]triazinl2-one; BHC 04 1 229-Foreign

Countries -12-

2- { 2- Et hox3r{BEthdxy 2{42ehydroyedting)-pippazirer lagil fomyl ]-4-swthbeyiptichy Y-Sredthyddypradyeny | } - 5

- et hyl - 7- azol[ 5 f] [ | ,2,4]triazin-4-one;

4- Et hoxy- Nﬁépﬁxﬂoﬁﬁ‘gh dgm““éfﬂy1) 2- met hoxy- 5- ( 5- et hyl - 4- oxo- 7- pr opyl -

- di hydro- |n1dazo [5 1- f] [ 1,2,4]triazin-2-yl)-benzenesul fonam de; 5

4- Et hoxy- N-Ethext mﬁrypﬁe{wwm@emﬂmﬁm@y(ﬂsmmﬁmwm@p&mﬂ@wms, 4-di hydro

-im dazo ria benzenesul f onam de;

4- Et hoxy- mLh‘é"[aﬁ%lF 16 %*Z%ﬁi}%z '&i@éﬂ‘i%ej‘é/sé?f‘(’%mé‘fhyl ~4- 0x0- 7- propyl - 3, 4- di hydr oi mi

dazo[5,1-f] [1,2,4)- triazin-2-yl)benzenesul f onam de;

N (2- M ho%ﬁﬁbkwlﬂ)@ Bﬂx()@paédyw}xﬂetbooq-ﬂ(-spﬁ@MM-dipa-pﬂbﬂwel,mmiﬁymd-idﬁfa@o[[3,5-,f]]=- f] [

1,2,4]tr| 2- é é ﬁ E benzenesul f onam de;

N, N- Bi s- ( A s bév ﬁej’zeﬁ“(‘ b - 4- ox0- 7- propyl - 3, 4- di hydr oi ni dazo[ 5, 1- f]
1,2,4]triazin-2- yl)-4-ethoxybenzenesul f onam de;

2-[ 5- (4 HyszmuyypN{eeiyi Ni(D@y drosyetHyD)rBy(5)ethzt-oke X ppripehY#-HihSdreinkiyidzo (B 10l [ 2] - 3H- i m

i dazo[ 5,1 % %#é Dtr a2|g 4-one; 15

2- [ 5- ( 4 My Hrd%g¥RPsTYS Wﬂ P8 e- 1 - sul fonyl ) - 2- et hoxy- phenyl ] - 5- et hyl - 7- pr opy

| -3Himdazo[5,1- f][1,2,4]triazin-4-one;

2-{2-Et hOle(5Me4m(q%tﬂjz}’)d!—(5>@l@ﬂ-hbe-—?ﬁir@@f-alidﬂ@dﬂmiﬁﬁﬂaﬁdm,ylf][-1,phﬁﬂa’ﬂi:}-Z&l-)@t hyl -7-p

ropyl - H-|n1d %%§%ﬁf%#,.1,2,4]triazin-4-one;

2- [ 2- Ethox§ B Yeazspetoraider azi ne- 1 - sul fonyl ) - phenyl ] - 5- et hyl - 7- propyl - 3H i m

i dazo[ 5, 1 f1[1,2,4]- 20 triazin-4-one;

2-[ 2- Et hoxufxﬁBle%z MBWeﬂiyge_st(azemwﬂox@wpf@ﬂwadmb@feyﬂ bRt |2, 4iraziepy | - 3H-im
|dazo[51fL£124 triazin-4-one hydrochloride;

3- ( 5- Et hy| Xthd-ghexypengerssyfonamidedi hy dr o- i mi dazo[ 5, 1-f] |
1,2,4]triazin-2-yl)-N(3-nmorphol in-4-yl- propy |)-4-etho xybe

nzenesul f @@%d@hroxypiperidine-1-sulfonyl)-2-ethoxypheny1]-5-ethyl—7-propy1—3 H-imidazo[5,1-

S[1,2,4]triazin-4-one;

15 2-[5-(4-Hydroxymethylpiperidine-1-sulfonyl)-2-ethoxy-phenyl]-5-ethyl-7-propyl-3 H-imidazo[ 5,1 -
f][1,2,4]triazin-4-one;

2-{2-Ethoxy-5-[4-(2-hydroxyethyl)-piperazine- 1 -sulfonyl]-phenyl}-5-ethyl-7-propyl-3 H-imidazo-
[5,1-f][1,2,4]triazin-4-one;

2-[2-Ethoxy-5-(4-methylpiperazine-1-sulfonyl)-phenyl]-5-ethyl-7-propyl-3 H-imidazo(5,1-f](1,2,4]-

20  triazin-4-one;

2-[2-Ethoxy-5-(4-methylpiperazine-1-sulfonyl)-phenyl]-5-ethyl-7-propyl-3 H-imidazo[5,1-f][1,2,4]-

triazin-4-one hydrochloride;

3-(5-Ethyl-4-oxo0-7-propyl-3,4-dihydro-imidazo(5,1-f][1,2,4]triazin-2-yl)-N-(3-morpholin-4-yl-

propyl)-4-ethoxybenzenesulfonamide;

25  N-+(2-Hydroxyethyl)-3-(5-ethyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-y1)-4-

ethoxy-N-propyl-benzenesulfonamide;

2-[2-Ethoxy-5-(4-ethyl-piperazine-1-sulfonyl)-phenyl]-5-methyl-7-propyl-3H-imidazol[5,1-f}-
[1,2,4]triazin-4-one hydrochloride trihydrate;



25

N- ( 2- Hydr oBble Oy 1229-Boreipn Gopwtriest - oxo- 7- pr opyl - 3, 4- di hydro-i mi dazo[ 5, 1-f][ I, 2
4] triazin-2-yl)-4- ethoxy- N propyl-benzenesul f onan de;

2- [ 2- Et hoxy- 5- (4- et hyl - pi perazi ne-1-sul fonyl)-phenyl ] -5-nmethyl -7-propyl - 3Hi
m dazol [5,1-f]- [1,2,4]triazin-4-one hydBochl oride trihydrate; BHC 04 1

229- Foreign Countries -13-

2- [ 2- Et hox3rEBEthaxyet-(ydthypipiperaane-heulfong Mphaniit S methgriybrppyd-3heimidpzel 71 gT-opy | - 3H-
m dazo[ 5, 2, one di hydrochl ori de. Conpounds particularly
pr ef er abl Uéﬂtdl[ﬂérrléoﬁi g{hg‘%&%r fable A “Table A Structure ~0O CH3 H3C~ HN\'

\' ~~N/N NCH3 SOZ (N x HC | CH5 ~0 CH3 H3C----- ~ -0 HN* ON N N
CH3 602 CNmngoundSharticularly preferably used are listed in table A:
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Structure
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CH3 SO2 CND BHC 04 1 229-Foreign Countries -16- Structure
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Structure ~OCHB HBC~\O HN"~\ ~N/N N d CH3 SOz N x3H2O CD N ~ H

3¢t o 29 pCoutiia| ae (1) and (la) and of table A used according
to the |nvent|on and thelr preparation are described in WD 99/24433. The
di scl osure of WD 99/24433 is incorporated herein by reference. 5 A further
embodi ment of the invention relates to-the use of the conpounds of the
general formulae (1) and (la) for manufacturing a nedicanent for the
treatment of cardjiac ischem a, for ac$trevamreg or i nproving a prjeconditioning
effect, for the tfreatnent of an acute nyocardial infarction angd of
reperfusi on damage, specifically follow a nypcardlal i nfarctlion, for the
treatnent of nal ¢ |nfert|I|ty_,Q\ Rayna ndrome, of inter|nittent
cl audi cati on, of [Peyronie's Hﬁ%ease treatment of fijbrotic
di sorders, of artleriosclerosis, fo OVINg ermmotility, flor the
treatnment of depression, | eukenica g- 9. f ci{roni c | ynphocytiq | eukeni a),
for the treatnent| of priapism fg¢ he treat t of platelet gdhesion and
aggregation assocj ated with renal™~&Chem a, for supporting and pronoting
i ver regeneration foll ow ng surglcal resegti on ofHyhe |iver or associated
with liver cancer, for inhibiting SPhe contr célon of esophagegl nuscl es
(e.g. associated 'th nut cr acker esophaéagi esophagospasng), for the
treatment of achall asia, prematur Ia or, female infertility and
dysnmenorrhea, for| the treatnent qf L'ver di sorders such as, for exanple,
cirrhosis of the |liver, portal hy Qrten5|on for the treatnent |of | upus,
hypert ensi ve systiem c | upus eré%H/Ea osus, scleroderma, for the treatnent
of multiple sclerfosis, rheumat arthrltls al l ergy, autoinmune diseases,
ost eoporosi s, cachexia, polycystic ovary syndrone, i nfl ammat ory bowel
di seases such as, 20 for exanple, Crohn's disease and ulcerative colitis,
di abeti ¢ gangrene, diabetic arthropathy,

The compounds of the formulae (I) and (Ia) and of table A used according to the invention, and
their preparation are described in WO 99/24433. The disclosure of WO 99/24433 is incorporated

herein by reference.

5 A further embodiment of the invention relates to the use of the compounds of the general formulae
(D and (Ia) for manufacturing a medicament for the treatment of cardiac ischemia, for achieving or
improving a preconditioning effect, for the treatment of an acute myocardial infarction and of
reperfusion damage, specifically following a myocardial infarction, for the treatment of male
infertility, of Raynaud's syndrome, of intermittent claudication, of Peyronie's disease, for the

10 treatment of fibrotic disorders, of arteriosclerosis, for improving sperm motility, for the treatment
of depression, leukemia (e.g. of chronic lymphocytic leukemia), for the treatment of priapism, for
the treatment of platelet adhesion and aggregation associated with renal ischemia, for supporting
and promoting liver regeneration following surgical resection of the liver or associated with liver
cancer, for inhibiting the contraction of esophageal muscles (e.g. associated with nutcracker

15  esophagus or esophagospasms), for the treatment of achalasia, premature labor, female infertility
and dysmenorrhea, for the treatment of liver disorders such as, for example, cirrhosis of the liver,
portal hypertension for the treatment of lupus, hypertensive systemic lupus erythematosus,
scleroderma, for the treatment of multiple sclerosis, rheumatoid arthritis, allergy, autoimmune
diseases, osteoporosis, cachexia, polycystic ovary syndrome, inflammatory bowel diseases such as,

20  for example, Crohn's disease and ulcerative colitis, diabetic gangrene, diabetic arthropathy,
diabetic glomerulosclerosis, diabetic dermatopathy, diabetic cataract, hyperlipidemia and
dyslipidemia, for promoting growth and improving survival of oocytes, zygotes, embryos or

fetuses, for increasing the weight of premature babies, for increasing milk production in mammals,



di abetic gl onerul oscl erosis, diabetic dermatopathy, diabetic cataract,

hyper | i pi depg 84 ansh.relyshiddidaey @, for pronoting growh and inproving
survival of oocytes, zygotes, enbryos or fetuses, for increasing the weight
of premature babies, for increasing mlk production in mamuals, BHC 04 1
229-Foreign Countries -18- specificallyjign humans, for the treatnment of

m graine, incontinence, acute and chronic renal failure, of glomerular

di sease, q ed"i'fr’ogm{' bl HuShnand, ‘f*&%@&é&&&&%ﬂb nedfn§ TS ac R QﬁHJéh%n(?aox%ﬁJﬂfaﬂuRa”

| oss, pancreati ammesi a, di stur ces of consciousness, autlism spee

di stur banc,fésglomethXdlseagﬁndrfon@haﬁd @p!llble}@sﬁyltlaISdbeFéer@orgMul&Rd@aﬂls'edhalacbssr di ng
to the i mép%ﬂ(géé?lﬁs n@%n& edl&Xx%grﬁg% f a&qéc%usﬁe(gg a%utﬁinf esﬁée%h (IL}G% &c%& Lgnﬁﬁx this
pur pose b m ni stere in a sultable Y, as, for exanplae, by e

oral , par embdrom¢ and gpiépspnary, nasal, subl i ngual | i ngual , buccal, rectal,
dermal, transdermal, conjunctival or otic route or as inplant or stent. The
corrpounds used accordl ng to the invention can be adm nistered in suitable
adm ni st r akliegampaupds wiedpcdorsting thdhesingtipmingy haye ispternio andéer, logadi efifastss Theaitcaon

forms sui tgpblhg E&;Sos%@hdr%@l&lewd%ra%lt&rb WhE sEJEOa%eon"@kd?ﬁblé WOGitd @8, B&&Q&Q' ng to
the state of the art and deliver the conpounds of the invention in a rapid

and/ or moAUTEEYndgsal. ablineyH; éﬁg‘@brh“&‘iah rf%l desmzb urrazdenraly sRRIYNEENSHOT 8HC i n
crystal | i neutaBdsampRafvr plehtzed and/ or di ssolved form such as, for exanple,
tablets (uncoated or coated tablets, for exanple wth coatings which 15 are

resi stant .£0 gastri.c r oI ve .sl owl are insol e and ich
Cont rort hir% rags shed Sordlog th Shoavesion R Ve, SloBiGreg 7 Pulable; isetiios
rapi dl 0 difeinmstfethese edmimistrationoutedr, or fil ms/wafers, filns/lyophilisates,
capsul es (for exanple hard or soft gelatin capsul es) sugar coated tablets,

granul es, pghih&kgion R@Aﬁ%uﬁabl@?@f'o?&l%&ms’iﬂdﬁ&em e rwh?c‘?xrﬂi?é? o§ aQJorcﬁEE Btthé’”s

Par ent er aI adm ni strati on can p ace wt avol dance of bsor p 1 on
step (e.g.statneh e ercnd delwzother?pma@wéwf e mwemwea?rrapld@nd/f)hw%tﬁfﬂ Way abd

intral urrbavﬂlclp&onmﬂ the Icaﬁbmu@af @t 1@Qntﬁ)|ﬂ5ﬁ> CRbtaDie GRd/& amdr;mliearﬂu&sml@smved
subcut aneous, tracut anequs per cut aneous ({ h@ ﬁ’?e” t neaL

Admi ni str T“br?“c Br HE XRS50t Gne eoﬁtcé?t%l ta TR 31 é‘(?aémg&i whigh
alia, 1,j est ieﬁiﬁtaxandgamfcqwceﬁr digselpaklatviyan arel ifisolubleaand Whlﬂl@f)ntﬁiblhdtrd:lai’mofthe

suspensi ons 0 at e t * a | tabl e
for other a@ﬁ? |s(f rafll%vﬁn%{%ng élls’fetgr%hl?reaap}:d?ynglisme raPe ¥ ﬁ’e m° alogt%hcr)’?\/w Nt er

alia 25 powdéophihfadsacassles ffebekinmde ird aawél gedhtmptslpmhestcﬂugarfcgmd tablesspr ays;
tablets f Oéraduﬁe@%ﬁéts pﬁumrk le'ﬂﬁlonp suspensions, aerosols or solutions.

Parenteral administration can take place with avoidance of an absorption step (e.g. intravenous,
20 intraarterial, intracardiac, intraspinal or intralumbar) or with inclusion of an absorption (e.g.
intramuscular, subcutaneous, intracutaneous, percutaneous or intraperitoneal). Administration
forms suitable for parenteral administration are, inter alia, injection and infusion preparations in

the form of solutions, suspensions, emulsions, lyophilisates or sterile powders.

Examples suitable for other administration routes are medicinal forms for inhalation (inter alia
25  powder inhalators, nebulizers), nasal drops in solutions or sprays; tablets for lingual, sublingual or
buccal administration, films/wafers or capsules, suppositories, preparations for the ears or eyes,
vaginal capsules, aqueous suspensions (lotions, shaking mixtures), lipophilic suspensions,
ointments, creams, transdermal therapeutic systems (such as, for example, patches), milk, pastes,

foams, dusting powders, implants or stents.

30  Oral or parenteral administration are preferred, especially oral and intravenous administration.
Intravenous dosage is particularly preferred for example for the treatment of acute myocardial

infarction and of reperfusion damage; incremental intravenous dosage is also possible here.



buccal adm nistration, filnms/wafers or capsul es, suppositories, preparations

for the em_ég&@&gnﬁgmm capsul es, aqueous suspensions (I oti ons,
shaki ng m xtures), |ipophilic suspensions, ointnments, creans, t r ansder mal

t herapeutic systens (such as, for exanple, patches), rri | k, pastes, foans,
dusting powders, inplants or stents. 3018xal or parenteral admninistration
are preferred, especially oral and intravenous admnistration. |ntravenous
dosage 1s fRlchhfilln gh%dpaegir&pg Atk Hve Rt ATh Be cBhvchDP inkd ARIIRA acini@GHLE
nyocar di al rction an reper usi on damage; I ncrenental 1 ntravenous
dosage is faqm§0 Thiss §3btake halpcs. inppiam@per] kpown per 6F dY @diRg riids inertg norFigsic,

conmpounds ﬂﬂ&ﬂﬁc@ﬁ@ﬂlydduﬂ%lé @xdipientd. MHR&L é)&l})le‘ﬁ%rﬁnaﬁdec %&e&ltaeelarhag Qfok Q%&nﬁ)tl@-t ed
adm ni strat.i on This can take place in a manner, known

mi Xi ng Wi t*wc'i%fttﬂﬁn%oﬁ%“\e% c‘actOSﬁthwae%t pebaantsy (&g ﬂﬁwﬁep@xﬁbﬂ?%ns@w Fhese
exci pi ent S:mumﬂemje'mdl [ispérsaks or mrtrngeragen(sf C(foremamile sodivat odudysA addlfaee
ge'e'm‘j: o rIPg %%%83)%%:1 g‘i‘eeapeg n)dérs 580 Vg%‘énﬁle e v,tngfp??ondm?e ayettf?éﬁ'ceé‘% ﬁa%rcg'ei)
sul fate, b'lnyt»(ﬁs@xmnlaaibmh@htseyuhzm @@msm(dd@ms sxhpplfe example ascorbic acid),
ponV|nyI

B b ) » Rel i FUBLAEILS a0 B op o BOLY IRl Sask R igs B IR B
acid), calors (e g. morganl c pignents such as, for exarrpl e, iron oxides)
and maski rﬁetpéréf%nvaﬁmnd? b dplates tomedicamensewhich RUBRISE ghlerst PRhemPPEIdatseds t o

medi care ntascmhgfb 16O INEALRE, @rmhlmgetmwlmmeﬂmdreuﬁﬁd ndtoR &S PiacthatGutically he
i nventi on, nore | ne non-t oxi c,

phar maceut f”(t, eIV‘“péﬂfst%&t‘é&é%ﬁtb‘?réﬁtr}%r ﬂ?eaﬁﬂfe?‘f)m’toﬂ RISROSEher eof for the

af orenenti oned purposes. It has generally proved advant ageous on parenteral
adm ni st r dt hasrgetepalydmoved sthantagennsing paredterabalutinisttitiod fo 4dmidifemapdogts opfateber abl y

about 0.0 hi, he
anmount onJOo(}rOglt(}ISrﬁl{ ni s?r(rg%fﬁ%&ﬁoéﬁa out1 @y@%%‘f%&% ‘8}! %’lgq{?héﬁ%v ?‘Lé@rng% ef/u%bo
0.1 to 30 Thg/armgunt onBral pdmingsirptigrais abeut 044 [ty 1Y me/ke, mfyra@lyrbm Oglgo 3P ek, of
body wgi ghhd vér&gﬁfﬁ&'ulﬂ%”&éf%ﬁg SISto 6 e&ffb@ﬂ wélghtdeV' ate fromthe stated

amounts, in par icular as a function wei ght, adm nistration route,
i ndi vi dual_ behavi or .t opards t he ctiv redl ent, type of ratiop and
tinme or it ’@Px/&qvefz%ss Bhreerssapiis Ardas g? Yalgdamqyniscln. parpigplar a5 1o 4 TUREROn Phy some

cases be wuf fWngheernﬁrﬁstfmkne r@lme Whdibidha Sehdving ntotvirds alﬁa)aceivenﬁgréﬂmml p1bfrum
anount , wherea he exceeded.

Where | ar JevPan n i dsm%leroer iff3 r‘ﬁa n(ivgrt eé'gleadsm'f“mgmg?ﬂes %1?1‘:\7&1%1 emfi%mcfo W68t hem
into a pl Lhealufftcyenofo lsakq:gjoewclh)k@s thaw ¢re atfb]emday)ned minimum amount, whereas in other

20  cases the stated upper limit must be exceeded. Where larger amounts are administered, it may be

advisable to divide them into a plurality of single doses over the day.

The following exemplary embodiments illustrate the invention. The invention is not restricted to

the examples.

Exemplary embodiment 1 is 2-[2-ethoxy-5-(4-methylpiperazine-1-sulfonyl)phenyl]-5-methyl-7-
25  propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one; this compound is prepared in accordance with
example 16 in WO 99/24433.

Exemplary embodiment 2 is 2-[2-ethoxy-5-(4-ethylpiperazine-1-sulfonyl)phenyl]-5-methyl-7-pro-
pyl-3H-imidazol[5,1-f][1,2,4]triazin-4-one hydrochloride trihydrate; this compound is prepared in
accordance with example 336 in WO 99/24433.

30 The PDE- and PDE 5-inhibiting effect of the compounds used according to the invention can be

determined as follows:



The foll ow ng exenpl ary enbodinents illustrate the invention. The invention
i's not restgﬁgéﬁdgﬁgfﬁﬁﬁéié¥éﬁﬁies. Exenpl ary enbodinent | is

2- [ 2- et hoxy- 5- (4- met hyl pi per azi ne-1-sul fonyl ) phenyl ] - 5-net hyl - 7- 25

propyl -3Himdazo[5,1-f][1, 2, 4]triazin-4-one; this conpound is prepared in
accordance with exanple 16 in WO 99/ 24439 - Exenpl ary enmbodinent 2 is

2-[ 2- et hoxy- 5- (4- et hyl pi perazi ne-| -sul fonyl) phenyl ] -5-net hyl - 7- pr o-

pyl - 3H i mi dBRBIishibitiohiagsap 4] tri azi n-4-one hydrochl oride trihydrate; this
conpound is prepared in accordance with exanple 336 in WD 99/24433. 30 The

PDE- and PDEydimhibithii difebilis @bt bPﬁsﬂJ‘ﬁﬁe ?)959%9(5M§r lla:m bR Gniymhet NGy

i nvention can be détermned as fo oreign Countries” -20-
PDE 5 i nhi b$upplisd @s@avsmﬁélfmwlme Jrhy agpy s earried oudn asﬁetjiaw Wiy thgyexpagmental

phosphodi eswo@éﬁndlédwd L&caﬂayﬁﬁnm?{nmupm @dvhma HAU B DGR gﬁ‘idflﬁ a

Sci ence. The assay IS rrle out 1n accordance wth the experi nent

pr ot ocol 5 i nblicedleanks b)ystenmé userh Tha ertbstrege cordgntgation @ whibh HarreacPPErag ipvrddaded s
been expres§%dgdkji baccul ovirus systemis used. The substance
concentration at ék the reaction rate is reduced by 50%is neasured.
Exenpl ary enbodi nents | and 2 show | C50 val ues respectively of 0.6 and 0.7
NMin this Bssejary ePREinments bardi2ohowdSaydudRecsperbiveinnt 0.0DiE 0. Tn¥G@e thideassay EVBL
Accessi on Nunber: NM 005020, Loughney et al. J. Biol. 10 Chem 1996, 271,
796- 806), PPRE2A . agg EMBL Accession Nunmber: NM 002599, Rosnman et al.
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Gene 1997, ; - 3B (GenBank/ EMBL Accession Nunber: NWMD00922, M ki
et al. Genom cs 1996, 36 476- 485), PDE4B (GenBank/ EMBL Accessi on Nunber:

NM 002600, RQ%%RQM}@)E% (gieanBﬂ%%c%ss131219um12e$9m?t4Bdsozé’fﬂ%ﬁé‘hnéﬁ@tfhﬁ@/nb/oﬁw'—

Accessi on Nunber:

ne et a
POETD ( Con Bl LR, 25 JOES0SHPREL R KiaBent R s aSion Dlbiban NAL 007 509pReskan
Nat | . Acad. etSCiGenkl1 $97A19128605), 9]3E3Bl(@nBZrﬁJEMEDE&é\:55161GNBﬁBé}kNﬂVBOO9é®(M?&Séton

AR S MR ST TV e N
PDEI QA ( Cohdaslic/ BMBL GAaL el998,0 2N 7), NNDVEDBE §icnHauk/EMBLY & cedssieh .NuhiBeo|
Chem 1999, %Kﬁ()&l%%?,%oughney et al. Gene 1998, 216, 139-147), PDE7B (GenBank/EMBL Accession
15 Number: NM_018945, Hetman et al. Proc. Natl. Acad. Sci. U.S.4. 2000, 97, 472-476), PDESA
(GenBank/EMBL Accession Number: AF_056490, Fisher et al. Biochem. Biophys. Res. Commun.
1998, 246, 570-577), PDE9SA (Fisher et al., J. Biol. Chem, 1998, 273 (25): 15559-15564), PDE10A
(GenBank/EMBL Accession Number: NM_06661, Fujishige et al. J Biol Chem. 1999, 274, 18438-
45), PDE11A (GenBank/EMBL Accession Number: NM_016953, Fawcett et al. Proc. Natl. Acad.
20 Sci. 2000, 97, 3702-3707) were expressed in Sf9 cells with the aid of the pFASTBAC baculovirus
expression system (GibcoBRL).

The test substances are dissolved in 100% DMSO and serially diluted to determine their in vitro
effect on PDE9A. Typically, serial dilutions from 200 uM to 1.6 pM are prepared (resulting final
concentrations in the assay: 4 uM to 0.032 uM). 2 uL portions of the diluted substance solutions
25  are introduced into the wells of microtiter plates (Isoplate; Wallac Inc., Atlanta, GA). Then 50 pL
of a dilution of the PDE9SA preparation described above are added. The dilution of the PDE9A
preparation is chosen so that less than 70% of the substrate is converted during the subsequent
incubation (typical dilution: 1:10 000; dilution buffer: 50 mM Tris/HCI pH 7.5, 8.3 mM MgCl,,
1.7mM EDTA, 0.2% BSA). The substrate, [8-*H] guanosine 3',5'-cyclic phosphate (1 pCi/pL;
30  Amersham Pharmacia Biotech., Piscataway, NJ) is diluted 1:2000 with assay buffer (50 mM
Tris/HCI pH 7.5, 8.3 mM MgCl,, 1.7 mM EDTA) to a concentration of 0.0005 pCi/uL. The
enzyme reaction is finally started by adding 50 pL (0.025 pCi) of the diluted substrate. The assay
mixtures are incubated at room temperature for 60 min and the reaction is stopped by adding 25 pl

of a PDEYA inhibitor (e.g. the compound from example 1 in W0O/2004/026286, final concentration



45), PDElI | A (GenBank/ EMBL Accession Number: NM 016953, Fawcett et al.

Proc. Nat|.BBEEL4 1293-Forgien Gountsies 97 3702-3707) were expressed in Sf9 cells
with the aid of the pFASTBAC bacul ovirus expression system (G bcoBRL). The
test substances are dissolved in 100% DVSO and serially diluted to determ ne
their in vitro effect on PDEQA. Typicalt3l-serial dilutions from200 pMto
1.6 Mare prepared (resulting final concentrations in the assay: 4 pMto
0.032 M. 21puMictisplyeds inpdssaynfig. |lumediatslybberaatics 25atluef @ suspasioareentainingdduced
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stopped. To determ ne a correspondi ng effect on reconbi nant PDEI C, PDE2A and
PDESA, t heBHEAl g2 Foreiendamnttiehnal |y adapted as fol | ows: with PDELC,
additionally 10'* M cal nodulin and 15 3 mM CaCl 2 are added to the reaction

m xture. PDE2A is stinulated in the assay by adding 1 M cGW and is assayed
with a BSA concentration of 0.01% The s%bstrate enpl oyed for PDELC and
PDE2A is [5',8-'H adenosine 3',5 -cyclic phosphate (I G /L; Amersham

Phar maci a 8lammech., Piscataway, NJ), and for PDESA is [83H] guanosine

3'",5 -cyclic phosphate (1 G /L; Amersham Pharnmacia Biotech., Piscataway,
NJ). BHC 04 1 229- For ej i i B4l ,
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depression, | eukefbslerds®, Gor iBhrovHpQPi mYMRNOBY tHeGrea@EREHT dbresdi®l, 1dul@nia
treatnent of priapism for the treatnent of platelet adhesion and

aggr egat i on assG& af deonig ymphesyts lepkeaHonfos theftisatmenieforiapisy. B the toatpedidt i ng

l'iver regenerat jio@1ef Qileivh Nd SIEEQLARN ds&effch! With Pdnaf Rehdnii¥ Sfor QpRRAEGnat ed
with [liver cancer, for inhibiting the contraction of esophageal nuscles

(e.g. &soci at eRronpiing livenregeersation feloyngmgugica rresselinphrighs hees ips pssotigted wird
treatment of acfal asid, ﬁmﬁtlﬁ%et?é @Qf?ﬂfactiogf&*@h abdA Glubdils &Y% 3Q8ciated with

dysnenorrhea, for the treatnent “of liver disordersS such as, Tor exanp
cirrhosis of thmetéracker ssopfagtsadr ekpppagosimas)ofer the greatiieat dfnetmlasisnprerodture igbos,
hypertensive 15 5yat gl URN S STALARIBLASHS w SELE! QU LAR AT g3L Tont
of multiple sclerosis, rheumatolrd arthritis, allergy, autol mune di*seases,
ost eopor osi s, caamek] drrh@dl of thedivies poral Aypgriengiody formbe treatb@mfrhipos, ftyfeowlve

di seas such as, for exanpl Crohn' i sease and | cerative. colitis
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or fetuses, for%%Rct8 §P‘ﬁgmp;‘fg'%t\%\é’: l?ﬂ%‘tefg‘;ga;?ﬁ\gglﬂﬁ%ﬁ 9% %ﬂ? %é%%ﬁst ‘S?S?é?egagglr %88
m | k producti onylediativRNavEtis , disREE i dhhgGalel Miab&ic arthropathy, diabetic glomerulosclerosis,
diabetic dermatopathy, diabetic cataract, hyperlipidemia and dyslipidemia, for promoting
20 growth and improving survival of oocytes, zygotes, embryos or fetuses, for increasing the
weight of premature babies, for increasing milk production in mammals, specifically in
humans, for the treatment of migraine, incontinence, acute and chronic renal failure, of

glomerular disease, of nephritis, tubulointerstitial disorders, glomuleropathy, hair loss,

pancreatitis, amnesia, disturbances of consciousness, autism, speech disturbances, Lennox

25 syndrome and epilepsy.
2. The use as claimed in claim 1 of compounds of the formula (I)
0 R’
HN = N
D,
R
34
R SO,-NR'R

in which



humans, for_the treatnent of mgraine, incontinence, acute and chronic renal
fai l ure, ofBHgO4ME2UFeeicnCounttes of nephritis, tubulointerstitial disorders,
gl onul eropathy, hair |loss, pancreatitis, amesi a, disturbances of

consci ousness, autism speech distur bances, Lennox 25 syndronme and

epi | epsy 2. The use as claimed in clai m22-of compounds of the formula (1)

0 11):::;--(RNHNN,N~ 2z (1), RR5 SO NR3R in which BHC 04 1 229- Foreign
Countries -23- R |sl$r@f:q1‘lyllor9ﬂ1}’bt hyl, R2 is ethyl or propyl, R3 and R are
identical or different and are a straight-chain or branched al kyl chain
having up to 5 ar bqpetﬂ}t,lg r\g@l ch is optionally substituted up to tw ce
identically or 5 different y hydr oxy or rret hoxy, or R3 and R together
with the nitrogen atomforma peri di nyl, rphol i nyl, thionorpholinyl
ring or a radicdt apd Ri pre 1¢6@F1¢ﬁl|P'adliferentrﬁndﬁte@kﬁt%h‘i @amrbrﬁg@fwd afky} ¢hpin having | or
al koxycar bonyl havin o I

strai ght-chain or brglﬁctﬁesg@aggbﬁyﬁ a\y/bplr%gqsugpuogﬁép %Iz}?tggﬁ&rgp é?réwwé ?%:ﬁmialsly Or15
optionaldy substi t ut aiffesently by bydrakycw methdant i cal |y or differently, by

hydr oxy, carboxyl, straight-chain or branched al koxy or al koxycarbonyl
having in each gase up to 3 carbon atons or by groups of the fornul ae
-(COIi-NR R

R’ and R* together with the nitrogen atom form a piperidinyl, morpholinyl,

thiomorpholinyl ring or a radical of the formula

—N N—R®
10 in which
R® is hydrogen, formyl, acyl or alkoxycarbonyl having in each case up to 3

carbon atoms,
or

is straight-chain or branched alkyl having up to 3 carbon atoms which is

15 optionally substituted once to twice, identically or differently, by hydroxy,
carboxyl, straight-chain or branched alkoxy or alkoxycarbonyl having in
each case up to 3 carbon atoms or by groups of the formulae -(CO)-NR'R®
or -P(O)OR’)(OR'),

in which
20 f is a number 0 or 1,
R’ and R® are identical or different and are hydrogen or methyl,
R’ and R' are identical or different and are hydrogen, methyl or ethyl,
or

R® is cyclopentyl,



or -P(O)(CRgg(CRlol)E, in which 20 f is a nunber O or 1, R and R8 are
i denti cal CIGGOWEES hydr ogen or nethyl, R9 and R10 are identi cal

or different and are hydrogen, nmethyl or ethyl, or R6 is cyclopentyl, BHC
04 1 229-Foreign Countries _24- and the heterocycl es nentioned under R3 and
R4 and formed together with the nitrogen24atom are optionally substituted
once to twice, identically or dlfferently optlonally al so gemnally, by
hydr oxy, fornyl andc@lp@wacycléﬁclwntl@nedalllﬂdw&cmdb%nt}ﬂd floenpddntggdther vathcthe odrogenup t o

3 carbon atons or gr %@Saﬁlépt%nﬁlyf BMt a(fncg) OQM %%}t g%l 1%rentﬁ détl((;@lla/

NR'RI", in which R are’i entlc or ditterent an
met hyl or ethyl, i &lso aemlmﬁberby (hydnoxsﬂ. formydl caftOxy' agyhar ledzwembeml diem;g mal or

different and are hyd acgg: d: \{p torge ar on ' at “ﬁnsdér(}?%m;[ﬁgfr qletf% @I(&'g)g({)ﬁg)ﬁal ly

under R3 and R4 and For et er w ogen

substitated by strai goD)NRIRI ,or branched al kyl havi ng up to 3 carbon
atons, which is optionally substituted once to twice, identically or
dlfferently, by hydrox\}ll car boxyl or by a radical of the formula
-P(OOR'OR 6, 15 in I C ?1 R15 and R16 are identical or different and are
hydrogen, nmethyl or ethyl, and/or the heterocycles nentioned under R3 and R4
and formed together ®i'tahd RHearenldemlog@ndlfMeomndrae: hyptogenaiethy! @eligti t ut ed by
N-Iinked piperidinyl or pyrrolidinyl, and 20 R5 is ethoxy or propoxy, and

the salts and sol vat es t her eof qp the sol vates of the salts.
15 a humber U or 1

and
10 R" and R" are identical or different and are hydrogen or methyl,

and/or the heterocycles mentioned under R and R* and formed together with the nitrogen
atom are optionally substituted by straight-chain or branched alkyl having up to 3
carbon atoms, which is optionally substituted once to twice, identically or

differently, by hydroxy, carboxyl or by a radical of the formula -P(O)OR"OR'®,
15 in which
R" and R'® are identical or different and are hydrogen, methyl or ethyl,

and/or the heterocycles mentioned under R® and R and formed together with the nitrogen

atom are optionally substituted by N-linked piperidiny! or pyrrolidinyl,
and
20 R’ is ethoxy or propoxy,
and the salts and solvates thereof and the solvates of the salts.

3. The use as claimed in claim 2 of compounds of the formula (Ia)



3. The use as clained in claim2 of conpounds of the fornula (1a) BHC 04 1
229- For ei gBHESA1220FareignLCouptrigd R 5 HN N N IN RZ (la), SO2NR3R4 in which
R, R, R3, R4 and R5 each have the neaning indicated in claim2, and the
salts and sol vates thereof and the solvates of the salts. 4. The use as
claimed in claim3 of conpounds which ard sel ected fromthe group having the
5 follow ng structures: Structure CH3 H30 HNNINNCH3 2 CN) x HO C2H5
~OCH3 H3G"\OHN'" ~\ NN NCH3 2 ( N @3 BHC 04 1 229-Foreign
Countries

R® HN —
N/ N
N
N~ \<
2
R (Ia),
SO,NRR#

in which R!, R%, R?, R* and R°® each have the meaning indicated in claim 2,
and the salts and solvates thereof and the solvates of the salts.

4. The use as claimed in claim 3 of compounds which are selected from the group having the

5 following structures:
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x 3 HO 2 NN CH H3C5 The use of the conpounds as clained in claim4 for
oral or intPBG8h&4e9-FergignGepntriet acute nyocardial infarction and
reper f usi on damage.

-29.

Structure

5. The use of the compounds as claimed in claim 4 for oral or intravenous treatment of acute

myocardial infarction and reperfusion damage.





