WD 2006/ 015715 PCT/ EP2005/ 008057 - 1 - -

FEELELETE T MQRQAOIOIBTASI LI LI LI LITIITIITilTIl Novel uses of 2-pHeh¥P26aMeB¢X ut ed
i m dazotriazi none derivatives *159159* The present invention relates to the
use of PDE 5 inhibitors generally and in particul ar of knumn

2-phenyl -substituted im dazotriazinone dgrivatives for manu
nmedi canents for the treatnent of pathol ogical states mhlch Wmlmg mule

by rai si ngN%\GYFlises oY?l Bedvi-sifiss Muq (pm.tudgzoy?aszinongﬁpr Ales for Y cute
nyocardlal-rﬂﬁ?n1n11n%1mﬂ&11ﬂﬂﬂi%ﬁﬂ1nr1ﬁnmmmr—n%—var1ous pat hol 9¢fi'¥al

states of the female and nmal e reproductive system and urogenital tract, of
gastr0|nte§b¢makntmwsmmdeﬂacs@n@bexKéPaadmgmbamdgGEHNemaﬁufmwmmheofmhsm
cyclic nUCEeg n sub Clgt\l/P (%gazomagllflo%@ogénn%n\%?n hos ur%a e?n me 1C me.nI tfr thrcreDSt

i nportant 2PATPACKN T ar THELLBAGLYS AU TS vt ab ot T ot By eS

phosphodi estemag®$ p{tRiDkgJa) statas wanch bieuteatablt he raidfy iR tezylsrm dEBEn&ssuEaDrsmg;s _
Fut. 26, 153-.162 ZPO#%J.tPDE SdOﬁ rﬁ in artlcular vascul ar gﬁgptq
muscl e el PSP sRARPIC Aot 8 SO OCHIPH IR ITR D" r‘fpﬁﬁﬁs‘%{h‘éﬂ"{aﬁ% g praPErét's.
OM ng t o t beies o\faserfehﬁe(aﬂa m#Md fr@edducRREswten Ahd iutd@estab iR ctp rod pasesntt Binalt he
treatnment of angipa an gh blood [ essure, but mainly for the treatnent
of erecti| 8SYPEFAHIROETY nmﬁtﬂ@éf?@ﬁ 3l¥escribes 2- phenyl - substi t ut ed

i m dazotriazinones, their cGW-PDE-inhibiting 15 effect and their use for
the tr Ieat g&“ﬂ? c@cfhcvralsréuh\/%rcocg«/dg ggﬂﬁg ?guaﬂoﬁl\x;%&h’(f)og?%’idlslﬂlﬁtgf gcr oﬁelh@f the Qﬁsﬂ&ﬂ;ﬁor@iﬁt
erectile ys unc a 1 i scl ose uses  of

2- phenyl - siy&es! Tl gssenssaag 5t‘?qtag’2|‘??grd?é§emﬂ1@°ﬁ gF%{?ﬁ%( R Esh ipagfigular the

- descri b@s sber2hRe PDRGI EH1.A A8 %, pb3t1f6@r(zow)]lPD@pe@dufshﬁb&rﬁcum ifi ©4sallhrQhob@ t he
cyclic nucl eotides cAMP and c@GWP [cf. Fawcett et al., Proc. Nat. Acad. Sci.
97 (7), 30 Pselg)cep tissyg, z(njdg;e)r] the quy, Emé anthibe plgad platelets Owing to their vasorelaxant

3,5 - mnoaﬁ&@pﬁmg lﬂml@fmhﬂez‘armsahﬁ%m%a%&eeﬁma(&@\qﬁgm prasarePbi 1,
2, 5 6, 9, 10 and . The nentioned 2-phenyl -substitute
|nldazotrlaﬂﬁﬁb@é@eﬂ§@@ﬂ“§é@6¢d?ﬁ@ﬁmém¥he i nvention are potent inhibitors
of phosphodi esterase 5. Differential expression of the phosphodi esterases
in differeffooehbdss bdssees: sdyIQNERANRed d8idWRkazASndsNehH LESIPEFSE Bhibiting
subcel lul ar _ iocalization of these enzynes, nake it possjble in conj uncti on
with sdbectffers andiiheni vssrfer the tFeainacat of vassylar fisqrdsry inHRerticedop i dhe &isetFart &n i n
speci fic celebfle d/basdier. Mo NIQ80E RN 511611262 QWA LRYST XS seeuhaled
processes to be addressed, so that PDE 5 inhibitors can be use&’
therapeutl@@ﬁﬁ@“ﬂﬂnmﬁsnunber of pat hol ogi cal states which can be influenced
by raising the cGW level. PDE 5 inhibitors preferred in this connection

are those Wil GRranifat ﬁ%eﬁs&é&ibgsef @f)ﬂo@ﬁoh@gt%ﬁgfﬂfﬁﬁng 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)]. Cyélic 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 possibie in conjunction with selective inhibitors to raise

25  selectively the cGMP concentration in specific cells, tissues and organs and thus allow various
cGMP-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 5 inhibitors preferred in this connection are those which, in the assay detailed hereinafter,

inhibit PDE 5 with an ICs, of less than 1 uM, preferably of less than 0.1 pM.

30 The PDE 5 inhibitors used according to the invention are preferably also selective in relation to

cAMP PDEgs, in particular in relation to PDE 4. It is particularly préferred for the inhibition of
S e e

LT

*G00002*

PDE 5 to be at least ten times greater.



inhibit PDE 5 with an 1C50 of less than 1 M preferably of less than 0.1
.tM 30 The PDE 5 inhibitors used according to the invention are preferably
“also selective in relation to cAWMP PDEs, in particular in relation to PDE
4. It is particularly preferred for the-i2nhibition of PDE 5 to be at |east
ten tinmes greater. 1121122121 liii liii!t Figi? ritvr 22222 1001 111!
*300002* Zjorrﬁomﬁs)hm ananhimgnacffacndn ¢iNMD PPEe fre aledcribal foGhampPioks therfellowing

P A 0 214 OBTEPI 50294 055 “EBL §°aRE k. EpIkbT Sk 0as MR A 347

146, EP- A- P340 323946, EP-A0 B4BED, B30 ER-058,(EF3AD 338060, EP-4A0 07873, EBW-0 BF> A- O

Ep- a0 576 004F PR R ERAD fipeta Atiagh 30 RtorpRd SReieRAty
669 3245 EB7hads, 6BO-6BS, 438PERAQ FB299IP,A-UB60 224060,460.686 IS, BR-RM4728 536, IO

RO e L R R R R E P

on the cGVig7ppewi ju&omﬁodoq@gpggpqggtslgglﬁ’)DE 5) are described for exanple
in the follow ng publications: EP-A-0 636 626, EP-A-0 668 280, EP-A-0 722

10 937, EP-A-0 722 943, EP-A-0 722 944, EP-A-0 758 653, EP-A-0 995 750,
EP- A-0 995 Cespoundp having ao nhibitgry sectory S rGMP-heris PREolegrespgndy do £HE arq\p

96/ 28159, VWRAB/1AGASImpINE @18/&41%&@% ubl\/é%o‘?@/ EAAD%36 068, 39 L4 %684280\/\@139@6 78767,
VIO 01/ 12608, WD 01/ 18004, WO 01/ 19369 01/19802, WO 01/ 21620

01/ 27108, 937.NBPA-0GRSA43, BB-A- %%359%6@2%(%@@@)53 EP-A {995 72h ERA-2395 75112517A11263
(2000), Dr ‘69?7@%0 3@289@5%@@%169@@%)) 96/11%651?“@16’96%%'1% W@9@584§@eﬁ© 98/49166,

publ i cations, partl cul ar he COI’TpOUI’] s di scl osed therei n,

i ncor por at O 9ﬁ@|4é33n“691 9P/é‘7@|4eﬂ€§é00/@7é7,a‘é’@e‘blt/ 12668, tWe %Hé@ﬂénw CP ﬁVé?ﬁ@oWO

;e'_ a} es O}\IO o}ﬂ@sdésﬁl(%uﬁ%%’%@%ﬁ/ﬁﬁost DGMQQGQ%Q' 39f 63Ulsd4 (1bd6), @ MR IRD. (dh) -

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)
)H/\/(N

s SO,-NR’R

@,

in which
20 R' ismethyl or ethyl,
R*>  isethyl 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



R* RS SOz-NR 3R4 in which 20 R is nmethyl or ethyl, R2 is ethyl or propyl,
R3 and R4 are identical or different and are a strai ght-chain or branched

" alkyl chain having up to 5 carbon atons which is optionally substituted up
to twice identically or differently by -Bydroxy or methoxy, 25 or -3- R3
and R4 together with the nitrogen atomform a piperidinyl, norpholinyl,

t hi onor pholR’ ayd R’ togeghep wvith ghematdigerahtomffotnhepiperidinyll, anorphoNpRathiomaerphbiimfh ribg &6 i s
hydr ogen, fornylTaﬁgﬂ%wgrmg%hgxycarbonyl having in each case up to 3 carbon
atons, or is straig ~chal'n or branched al kyl having up to 3 carbon atons
which is optionally substituted once to twice, identically or differently,

by hydroxy, carboxyts—straight 10 chain or branched al koxy or
al koxycar bonyl ing i h case up to 3 carbon atons or by groups of

the formulae -(CO N NRZ/R8 or -P(O (OR9)(OR10), in which f is a nunber 0 or
1, R7 and R8 are identical or different and are hydrogen or nethyl, 15 RO
and R10 are identical or different and are hydrogen, nethyl or ethyl, or
R6 is cycl opent W whigthd t he heterocycl es nenti oned under R3 and R4 and
formed together with the nitrogen atomare optionally substituted once to
twice, identically or differently, optignally also gemnally, 20 by

hydr oxy? fornylBkcarH&%@F?ﬂhé?P“%ﬁwﬁﬂﬁdﬁﬁ%§ﬁﬁﬁﬁyﬂmﬁﬁﬁP%ﬁm*ﬁmﬁdﬁhmdﬁg%ﬁ%b to

3 carbon atoms,

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 isanumber 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'')(OR'?) or -(CO);-NR"*R",
in which

R'' and R'? are identical or different and are hydrogen, methyl or ethyl,
1 is a number 0 or 1,

25 : and



atons or groups of the formulae -P(O (OR')(OR12) or -(CO;-NR 3Rl4, in
which R 1 and R12 are identical or different and are hydrogen, nethyl or
“ethyl, i is a nunber 0 or 1, 25 and -4- R13 and Rl14 are identical or
different and are hydrogen or nethyl, anrd/-or the heterocycl es nentioned
under R3 and R4 and forned together wwth the nitrogen atomare optionally
substituted by 8t’raad gHtareccihaitinal o dilffe@ncing dredlykipberhawiertgl,up t o 3 car bon
atons, which is optionally substituted once to twﬁce identically or

differentl b y a of th

Tb( 0 ot SR e R e RGN R R RS e vilPe iRt Aap e
hydr ogen, nethybmﬁmﬂgthwhnmamdy@ﬁm@h&hhemebamMeHeﬂwnhmmmpmed)Mndemuaﬁmand
R4 and forned to hher mnt the nitrogen atom are I s% tituted
by N-1inked pi p&ic lﬁ)ﬂptlﬂ}a Py PG ,01%n CP%“ Oét 9‘}/](% 883’&}

and thessalts aagb&@lMﬂ@@&mﬁaﬁbﬁméﬁﬁﬂQaUheyﬁvﬂmmPes of the salts for t he
treatnent of cardiac ischem a, for achieving or inproving a precondltlonlng

effect, for the treatnment of an acute nyocardial infarction and of
reperfu5|on damigéiclpecifically following a 15 myocardial infarction, for
the treatnent of male infertility, of Raynaud's syndronme, of intermttent

cl audi cation, oR“ReyROntLINtdAIDEATRent D8 afeldiop@R @Bt or@thyf,i brotic
di sorders, of arteriosclerosis, for inproving spermnotility, for the

treatment of depressio | euke oni ¢ | hoc tic |leukem a
e o oo SeL M bESell LS O Chronl o L MIPhAEKL L6 Letkert o).
aggregati on asgsgonallyedbiMnitéd Hﬁm&hkddfpﬁﬂ&ﬁmnﬁl,orbﬁ&olfﬂu@rnortl ng and pronoting
liver regeneration foll owi ng surgical 20 resection of the liver or

aSSOCIa th liver cancer, for inhibiting the contraction of esophageal
muscl es %ﬂ associated wth nutcracker esophagus or esophagospasns), for
t he treatnent of achal asia, permature |abor, female infertility and

dysnenorr h@d, fsathokher grogayment of |iver disorders such as, for exanple,
cirrhosis of the liver, portal hypertension, for the treatnent of | upus,

(I‘)l%/pﬁ:‘“t ?P;: én%@%/éaﬁtég?cgsollva est ereo atlnrgielqasof)%t%goftﬁe sa tlé oderma, for the treatment

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
15  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
associated with renal ischemia, for supporting and promoting liver regeneration following surgical
20  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,
hypertensive systemic lupus erythematosus, scleroderma, for the treatment of multiple sclerosis,
25  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
of oocytes, zygotes, embryos or fetuses, for increasing the weight of premature babies, for
30  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



25 rheumatoid arthritis, allergy, autoimune diseases, o0steoporosis,
cachexi a, polycystic ovary syndrone, ‘i nfl'amatory bomel di seases such as,
" for exanple, Crohn's disease and ulcerative colitis, diabetic gangrene,
di abetic arthropathy, diabetic glonerul esclerosis, diabetic der mat opat hy,
di abetic cataract, hyperlipidem a and dyslipidem a, for pronoting growth
and i npr ovidisgrdsndy glomﬂbropmﬁy, aaie Yise panczeag o, @smestiyiispeisneaes of ednsGesness fakism,

i ncreasing th ht o for 30 increasing. mlk
production® Wﬁqﬁﬁﬁwgpgesiﬁ%@ﬁf?@grwvmgﬁmﬁﬁﬁh for the treatment of

m grai ne, incontinence, acute and chronic renal failure, of glonerular
di sease; offheiephpounids psedudrddrdingtterthd iidviedion- may, dieﬁ@;ﬁﬁhgr@, thgir asrutterep pRikthin,

hair | oss, ancreatl ammesi a, .. di st ur ba C |ous autism
ch o & BBt o (AR ST s AR LT Beyon e tra e BaRaEe e e
accordi 89 tfuntiB@erk e Nids@iediRYs, arde REPUILHRY nidftured @heeoS! THE kidfeBisorBiically iphre
stereoi soneric forns (enantiogners, diastereoners). The invention therefore

i ncl udes t ﬁ%“sﬂ@émbfa“ttl’?e‘S"lB‘e%ﬁaWtsPﬂ"rT‘é‘F"g‘r%lsn?f AriorEreRfier diasiegomess Petknaya

m xtures thgreef. The stereoisonmerically pure constituents can be isol ated
fromsuch m xtures of enantioners and/or diastereoners in a known manner.
If the con?ounds used according to the invention can occur in tautoneric
forms, thelfpthesampoundsyeedt aceriding de dRfedvention ©an Oeme it Lutasens forrg, ) present

preferred ifyettdq iSO EXT ta@bmbhiEroRhESENt i Nnvention are physiol ogically
acceptabl e salts of the conpounds used according to the invention. Also

i ncluded are salts which are thenselves unsuitable for pharmaceuti cal
appl i cdPi oRaltsRiefepghinghe pRIERK! Phhe PReAFRS TRVeRdPn e PAYsolasically piceRtalle galts of the

conpounds H&ﬁ&mﬁ&ﬁﬁ&ﬁ'&ﬁmﬁ& HB%hEﬂMﬁﬂ&&PﬂAb&ﬁMﬁk@h%&!%Ql'%h@HQEQRﬂQk9v§@|tS
of the conmpounds used accoré to the invention include acid 15 addition

salts of mipwitahle éfmnhgmaé%wl%wpliwetl%ﬂm canee will flgngxemaleitegsolate o pwHy the of

hydr ochl or | G@mhéh usedWd5ARE WMLE iiRGI-n. sul furic acid, phosphoric acid,
met hanesul foni ¢ acid, ethanesul fonic acid, t ol uenesul f oni ¢ aci d,

benzenesul f oni ¢ aci d, naphthalenedlsulfonlc acid, acetic acid,
trifl uor oa@Bysicdogically @ccepiablpisalisi @f the Fempouadst ysed arsorling: tartheyinventiae iierludeedcide

acid, qktrhgqids Hits $ﬂ+ﬁﬁérhpacﬁﬁléirboﬂ'?icedcfas%§d diend ac@@regosa@‘ts 8hydrocBric ac1d
PhyS|oIog|caIIy acceptable salts o he compounds used according to the

i nventi on AY&ePrpmis| ik subfric geigs p@ﬁﬁhﬂ@ﬁt40511aneﬂmsseléfm@acaﬁlda@hawulw @8¢id,
exanpl e an%ltl%ﬁ'@sfuﬁ’&ﬂpla%d, lﬁhi%ﬁéshlf{}ﬁé adia %%Hﬂ?al dlghlfoné QiaUiB.A0LEiD A 'r!Eﬂc
metal salts . ‘3

salts), alkaline eart C|un1an magnesi um sa
acid, propionic acid, lactic acid, tartaric a01d mahc a01d citric acid, fumaric acid, maleic a01d and

benzoic acid.

20  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
ammonium salts derived from ammonia or organic amines having 1 to 16 C atoms, such as, by way
of example and preferably, ethylamine, diethylamine, triethylarﬁine, ethyldiisopropylamine,

25  monoethanolamine, diethanolamine, triethanolamine, dicyclohexylamine, dimethylaminoethanol,
procaine, dibenzylamine, N-methylmorpholine, arginine, lysine, ethylenediamine and N-

methylpiperidine.

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
30  molecules. Hydrates are a specific type of solvates in which the coordination takes place with
water. Hydrates are preferred as solvates in the context of the pfesent invention. Hydrates can be

prepared for example by crystallizing the relevant compound from water or a hydrous solvent.



amoni um salts derived from amonia or organic amnes having 1 to 16 C
atons, such as, by way of exanple and preferably, ethylan ne,

" diethylamne, triethylamne, ethyldiisopropylam ne, 25 nonoet hanol am ne,

di et hanol am ne, triethanol am ne, dicycl ehexyl am ne, di nethyl am noet hanol ,
procai ne, di benzyl am ne, N nethyl norpholine, arginine, |ysine,

et hyl enedi ahe preseanshvétiomelst cpidgeiniadditien prootuyasd e t@h@undsnusédh&codinigax theof
the invention to those for of the conmpounds. used according.to. the .
vent 1 on PRt BT R o ORI B e S A SR PR on
W t h sol vest inad@emat a6 ubsSrtediyfidr ata@pleayematabPB il dri ydioyRR) afirifgoh¥iat@flehde

whi ch the coordinatjon takes place wwth water. Hydrates are preferred as
sol vat es i HMEfethE ﬁbé%PﬂBFOFﬂgmg?ﬁf Atcordngdathe aentiqPdr at es can be prepar ed
for exanple by crystallizing the relevant conmpound fromwater or a hydrous
sol vents - @r thEhenRkESEMe prayanidveitionl R fublrusieshive meldblidwanly Beadfidglef

t he conpounds. used according to the invention. The term "prodrugs”

i ncl udes coFpiGHAEeTAECh t hensel ves may be biol ogically active or inactive
but are converted (for exanple by netabolismor hydrolysis) during their
resi dence ahiabR rhdical gid}ori6 3 G dntidnsCio PG Bélexd S L the G I fB0exaRpleBrmyl,
invention. 5 In the context of the present invention, the substituents have
the fol | owRss§! AERIAPIAY -unl ess specified otherwi se: An acyl radical having
to 3 carbon atons is in the context of the invention for exanple fornyl,
acetyl or BrepigBMHain & trincRédONkoxGHAdiEh Qhvily BRE BRELEH KOXY if AdhEdbntbavk g 1
to 3 carbon atons is in the context of the 10 invention for exanple

net hoxy? eteRipn fofextemieRgthery: ey BPLRYXY BASCRIRYy car bony! radi cal havi ng
1 to 3 carbon atons is in the context of the invention for exanple

met hoxycar mrh\lioxy&}ﬁbQ?ﬁNﬁai&QWhgolr toP B QRAYY GRMROE YA thefoontdkB b e G RakiBn St
branched al kyl radical having | to 5 or 1 to 3 carbon atons is in the

cont ext of exaupde Melayeaanyk B'go’éfkﬁhﬂiyéorriﬁ?wyc,ark@tlﬂyl ., n-propyl, isopropyl,
tert-butyl or n-pentyl. Straight-chain 15 or branched al kyl radicals

having 1 t@ dra@ht-dhatiQr BraféHeBamy b @A haVify PRS & I B3 catdoh WiohRI & ineROQRRESIt  Of
the invention relates to the use according to the invention of conpounds

of the gen8iEdRveREsmiar sxample methyhstah R-PraPylaiaeREeAYS HREDUHPr nepiR A Al ain

posi ti gpedoP@hmhl il F2dRAR ha@RPt R 0rQNo B RELENABNY ark %nréﬂ:rre@.nd R, R, R3, R4
and R5 each have the neaning indicated above. A further enbodi ment of the

invention relates to the use according to the invention of conpounds
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

another on the phenyl ring, and R', R%, R?, R* and RS each have the meaning indicated above.

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

o) R
R® HNM
N
XN /

20  of the general formula (Ia)

R

SO,NR3R*
in which R, R%, R?, R* and R’ each have the meaning indicated above,

and the salts and solvates thereof and the solvates of the salts.

The use according to the invention of the following compounds is preferred:



20 of the general formula (la) OR R5 HNN ANN-~2 R (la), SO2NR3R4
in which R, R2, R3, R4 and R5 each have the neani ng indicated above, and

" the salts and sol vates thereof and the solvates of the salts. The use

according to the invention of the follow’rg conpounds is preferred: -7-

2- [ 2- Et hoxy- 5- (4- et hyl pi per azi ne-|
-sulfonyl)29h€hyky654ﬁmdﬁ@ﬁkh&heShﬁHﬂﬁd@ﬁﬂbﬂfﬂ?ﬂ&mﬂ&l£ﬂ4¢mhﬂﬁiaﬂwna4}one;

2-[ 2- Ethox%_ (4- hydr oxyet hyl pi per azi ne- 1- sul fonyl ) - phenyl ] -5, 7-di net hyl - 3H
-i mi dazo[ 5"# WWLmF 1,2,4]triazin-4-one; 5

2-[ 2- Et hoxy- 5- (4- hydroxyplperldlne | - sul fonyl)-phenyl]-5,7-di methyl-3Himd
azo[ 5, 1- ] RI2-EtHbky-5i(#-hadtoxyethyBipeiazine- 1 -sulfonyl)-phenyl]-5,7-dimethyl-3H-imidazo[5,1-f]-

2-[ 2- Et hox r oxymet hyl pi peri di ne-1| -sul f onyl henyl ] -5, 7-di net hyl -
H-gnidazo EﬁgiﬁW§“¥¥ﬁm?y4]tr¥aglﬁ 4- one; vi)-phenyil- Y

2- [ 2- Et hoxy- 5- ( 3- hydr oxypyrrolidi ne-

- sul f onyl ) 2pb®miky-5F4-Fydtopipidine Hsil fonoiapdn91]-5; A dimbthill, 3-Alidazd(3,1-1][1,2,4]-
triazin-4-one;

4- Et hoxy- NTEZIA-9: ( 2- hydr oxyet hyl ) - 3- (5, 7- di met hyl - 4- oxo- 3, 4- di hydr o-i ni da
zo[5,1-f] [ 1,2,4]- triazin-2-yl)benzenesul fonam de;

N, N- Di et hyb- [éfeftolsa%xa,ﬁyc(r&y?mmymhmhe 4-s@1>f(sl3ry13 pherii by aigie iy s 9h@abi§,1 -

1, 2, 4]tr|a2|n 2-yl)- benzenesul f onam de;

2- [ 2- Et hox {54 2rA-3% i i di nyl ) - pi per azi ne- | - sul fonyl ) - phenyl | - 5, 7- di net hy

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

]2[ [122E51 hoxy-[ 5fﬁHBﬁpM@Jh'yd}@xyﬂ»yﬁwdﬁr@mwu)fo@hﬁ@&hﬂl}-5 7-GirfbtiR B Ayt 3 kb (5 mifffaz a5, 1-f
: triazin one;

2-[ 2- Et! ox§m§utﬁmﬁ=d|oxa 6- azaspi r o[ 4. 4] nonane- 6- sul f onyl ) - phenyl ] -5, 7-di ne

t hyl - 3H

4-Ethoxy-N-ethyl-N-(2-hydroxyethyl)-3-(5,7-dimethyl-4-ox0-3,4-dihydro-imidazo[5,1-f][1,2,4]-

triazin-2-yl)benzenesulfonamide;

N,N-Diethyl-4-ethoxy-3-(5,7-dimethyl-4-ox0-3,4-dihydroimidazo[5,1-f][ 1,2,4]triazin-2-y])-

benzenesulfonamide;

15  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;

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

one;

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

N,N-Bis-(2-Methoxyethyl)-4-ethoxy-3-(5,7-dimethyl-4-ox0-3,4-dihydroimidazof5,1-f][1,2,4]-

triazin-2-yl)-benzenesulfonamide;

N-(3-Isoxazolyl)-4-ethoxy-3-(5,7-dimethyl-4-ox0-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-

benzenesulfonamide;

25  2-[2-Ethoxy-5-(2-tert.-butoxycarbonylaminomethylmorpholine-4-sulfonyl)-phenyl]-5,7-dimethyl-
3H-imidazo[5,1-f][1,2,4]triazin-4-one;

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

triazin-4-one;



az

20 |n1dazo[5 1-f][1, 2,4]triazin-4-one;
, N-Bi s- (2- N@thoxyethyl) 4- et hoxy- 3- (5, 7-di net hyl - 4- oxo- 3, 4- di hydr oi m dazo[
,1- JJ[ 1,2,4]- triazin-2-yl)-benzenesul fonam de;
N ( 3- Isoxazolyl) 4- et hoxy- 3- (5, 7- di met hyl8--4- oxo- 3, 4- di hydr oi mi dazo
[5,1-f][1,2,4]triazin-2-yl)- benzenesul fonam de; 25
2-[2-Ethox¢ 5&@2&?@“3hy@d&@%yﬁﬁﬁhmﬁﬁbaﬂhﬂmﬂﬁihyhﬁmﬂpﬂmhmme74mﬁuhﬂQHy|) phen
yl]-5, 7-di net E ﬁEL da24£5 1-f][1,2,4]triazin-4-one;
2-12-Et hoxym‘sla%’h b %/ 5158 a%iene-1 - sul f onyl ) - phenyl ] - 5., 7- di met hyl - 3H- i mi da
zo[5,1-f][ 1,2,4]- triazin-4-one; 8-
2- [ 2- Et hoxy- Mk&xm@mw&p&eﬁziﬁe&smdmlmyﬂyﬂ Gﬂ-tndtlhy‘ie?-prbpyl-BH-lmldazQ[5,1-f]-
-sul fonyl) - ng hb , 7-di met hyl - imdazo [5,1-f][1,2,4]triazin-4-one;
2-[ 2- Et hoxy ﬁ%@z plpera2|ne- I
-sul fonyl ) - phenyl ] - 5- net hyl - 7- propyl - 3Hi m dazo[ 5, 1-fJ- [
1,2, 4]tei aZI-[B—-E‘ﬂho@fl&(4—51€thylp1pera21ne 1-sulfonyl)-phenyl]-5-methyl- 7-propy1 3H-imidazo[5,1-f]-
2- [2 Ethox¥ ﬁr hylplpera2|ne | - sul fonyl)-phenyl]-5-nethyl-7-propyl -
i m dazo[ 5, 1L-¢-31rigzip- 42°‘m1't“‘11? %zi n-4-one | act at e;

2- [ 2- Et hoxy- 5- (4- et hyl pi per azi ne-

-sul fonyl) 2qmrfnolx} 5544 mthmphpe?azmw QMifon?yl'):phBﬂMaSZﬁEtﬁyll'/" #rbpyl-3H-imidazo[5,1-f]-
[1, 2, 4]tr|a2|n -one hydrochl oride; 2-[2-Ethoxy-5- (4 ethylplpera2|ne-
“sul f onyl ) Lph&lgazn: %O?FétYHSPF hlgnidsy opy | - 3K i mi dazo[ 5, 1-f] [ 1,2,4]- 10
triazin-4-one; 2-[2-Ethoxy-5-(4-ethyl pi perazi ne-

- sul f onyl ) 2pbemsky-554-68Y BiperaZin !l @ﬂdeyﬁJﬁhéﬁﬁ]m&Bﬁﬂlpﬁ)ﬂyl BHImBaA[5,1-1][1,2,4]-
tr|a2|n 4 oneTﬁ%drochlorlde 2- [ 2- Et hoxy- 5- (4- et hyl -

- ani no-'Bi p&EAHS - sul f onyl ) - phenyl | - 5- net hyl - 7- propyl 3H i m dazo-
[5,1-f][1,2,4]triazin-4-one; 15

2- [ 2- Et hoxy- Exf&}{bxwﬂ\la @ﬂﬁylgipbﬁékmé mmrdmgr)@h@gn%zmmyllhﬁbﬁyﬁ QHMJn)damgmyj[] 2,a1-met h
yl - 7- propyl - i mdazo[5,1-f] [ 1,2,4]triazin-4-one; N,
|shydroxyePﬁVFﬁﬁ?ﬁ&@@ﬁ?ﬂmﬁkethoxy 3-(5
- met hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i m dazo [5,1-f] - [
1,2,4]tri ali[m-'EaToyi' JheneeneshinopaRtdne-1 -sulfonyl)-phenyl]-5-methyl-7-propyl-3 H-imidazo-
2-[2-Ethox¥ &4 di met hoxyphosphor yl net hyl - pi per azi ne- |
-sul fonyl) %hé‘ VAlmezinskPRFF - 7- propyl - 20 3H-i mi dazo[ 5, 1-fJ [
1,2,4]triazin-4-one;

15 2-[2-Ethoxy-5-(4-hydroxyethyl-1-amino-piperazine-1-sulfonyl)-phenyl]-5-methyl-7-propyl-3H-

imidazo[5,1-f][1,2,4]triazin4-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-sulfonyl)-phenyl}-5-methyl-7-propyl-
20  3H-imidazo[5,1-f][1,2,4]triazin-4-one;

2-[2-Ethoxy-5-(4-diethoxyphosphorylmethyl-piperidine-1-sulfonyl)-phenyl]-5 -méthyl-7-propy1-
3H-imidazo[5,1-f][1,2,4]triazin-4-one;

2-[2-Ethoxy-5-(4-hydroxypiperidine- 1-sulfonyl)-phenyl]-5-methyl-7-propyl-3H-imidazo[5,1-f]-
[1,2,4]triazin4-one;

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



2-1 2- Et hoxy- 5- (4-di et hoxyphosphoryl net hyl - pi peri di ne-

1-sul fonyl)-phenyl]-5-nmethyl-7-propyl- 3Himdazo[5,1-f] [1
", 2,4]triazin-4-one; 2-[2-Ethoxy-5-(4-hydroxypi peridine- |
-sul fonyl ) - phenyl ] - 5- net hyl - 7- pr opyl - 3H~i9m dazo[ 5, 1-fJ- [
1,2,4]triazin-4-one; 25
2-{2-Et hox;a—{i K tHoxy 2~ {3y 8Hh@deygiptaply ) -pipepein e istiony ) plitdydnsmk thphe pegp1-33~ net hy| -
- pr opyl - | Oggﬂ% - f 2, 4] triazin-4-one; 2-
{2-Et hoxy Bm[dﬂz bt é?‘ya]ét“h@?’r) 2 pi perazine- | -sul fonyl]-phenyl }
-5-net hyl - 7- propyl - i mdazo[5,1-f][1,2,4]triazin-4-one hydrochl ori de;
-9- 2- {2 Et ROy éhc[x{} N-B-pebxQet A y- O3t thifll- &0z propyll3;ssdihfdedimhiflazpfseny! } -5
- et hyl - imdazo [5,61-fJ [ 1,2,4] triazin-4-one;
N-AlLyl - 4 é% %@sta%-%-ﬁbfrfgzaems 8R4m)e8; - 3- ( 5- et hyl - 4- oxo- 7- propyl - 3, 4- di hydr o-
i mdazo[5, | -fJ- [ 1,2,4]triazin-2-yl)benzenesul fonam de; 5

N-Et hyl 54- el Bmym Nh&)armz:lnmoé@&thylb B(Brkhymebhyt-plbpAx4-dihRirepidazd [ #t-di hydr o-
i mdazo[ 5, 1-1] 2, 4]triazin-2-yl)benzenesul Fonam de;

N, N- Di et hyl[lﬁ»-“B{l*P’FHk%fylébePBe“ﬁ%‘ﬂ fAgAmdes ox 0- 7- propyl - 3, 4- di hydr o-i ni dazo[ 5, 1-f]
[ 1,2,4]triazin-2-yl)- benzenesul f onam de;

N- (2 Met hox\ymmythm_ﬁalﬁo'iy@e(tshﬁethax&ﬂ,r@vyppwdr@mﬂnmdam; oA M ARZ&Zid-By- T ] [

1,2,4]triazin-2-yl)-4- 10 et hoxy-benzenesul f onam de;
N-( 2- N, N- Di PRECRPHERTPIYF: 3- (5- net hyl - 4- oxo- 7- propyl - 3, 4- di hydr o-i i dazo[ 5, 14
] [ 1,2,4]triazin-2- yl)-4-ethoxy-benzenesul fonam de;

N[ 3-(1- Mo N ol 1k th SRy IO BL (b n?m{yﬁzuar% hytopdt-Dx@ihydrBliQRMo{ $1.-4{ 02, huﬁuzﬁrz phdazo[ 5
,1-fJ [ 1,2,4]triazin-_2-yl)-4-ethoxy-benzenesul fonam de; 15

N- { 3- [ 119( 4-efhetylsnpsiepdionsidd] - pr opyl } - 3- ( 5- met hyl - 4- oxo- 7- propy! - 3, 4- di hydr
o-imdazo[5,1-fJ- [ 1,2,4]triazin-2-yl)-4-ethoxy-benzenesul fonam de; 2-

{2- &t hoxy N-(24N 2D Rk Lot ROxBZL B dfoOifydako[PRETIY b, 4}trian-
{ I-3H— i m azoM[Seﬂﬁlwf] [ rjﬂ%5>’Lf]'t4r(il${22|n 4- o?l[e qul Aliadn-2-

- et hyl -

{2- Et hoxy- Ql)%etb%yﬂeﬁeﬂﬁsﬁ%?%wdeet hyl ) - pi perazi ne- | -sul fonyl]-phenyl }

-5-nmet hyl - 7-propyl -3H 20 imdazo[5,1-f][1,2,4]triazin-4-one; 2-

{2- Et hoxy- 5¢ [34(1(Mo%&hdjpr@mml(smea@yh)ox@m&rp@zi,memyammmhio@swiﬂl r,DARAYAN- }

-5-net hyl - Qr op¥

2-yl)-4-ethoxy-benzenesulfonamide;

15  N-{3-[1-(4-Methyl)piperazino]-propyl}-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f]-
[1,2,4]triazin-2-yl)-4-ethoxy-benzenesulfonamide;

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

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

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

25  2-[2-Ethoxy-5-(4-(5-methyl-4-furoxancarbonyl)-piperazine-1-sulfonyl)-phenyl]-5-methyl-7-propyl-
3H-imidazo|5,1-f][1,2,4]triazin4-one;

2-{2-Ethoxy-5-[4-acetyl-piperazine-1-sulfonyl]-phenyl}-5-methyl-7-propyl-3 H-imidazo[5,1-f]-
[1,2,4]triazin-4-one; '



i mdazo[5,1-f] [1,2,4]triazin-4-one; 2-[2-Ethoxy-5-(4-dioxol ano-pi peridi ne-
| -sul fonyl)-phenyl]-5-nethyl-7-propyl -3Himdazo [5,1-fJ-

" [1,2,4]triazin-4-one; 25

2-[ 2- Et hoxy- 5- (4- ( 5- met hyl - 4- f ur oxancarbbhyl ) - pi per azi ne-1| - sul f onyl ) - phenyl
]-5-methyl -7-propyl - 3Himdazo[5,1-f] [ 1,2,4]triazin-4-one; 2-

{ 2- Et hoxy- 3-{PEilaxedSyH-fpnpepiaghaiee- | -sul®uyli-piepl [} -Sphamyi 7-gropyl-3H-imidazo[5,1-f]-

- 5-net hyl - El- 'r]%pa\él -_4’3_I-I-ei_ m dazo[5,1-f]- [ 1,2,4]triazin-4-one; 10- 2-

{ 2- Et hoxy- -’?’ﬁ-f‘lolrnrry?rl pi perazine- | -sul fonyl]-phenyl }

-5-net hyl -7-propyl -3Himdazo [5,1-fJ- [ 1,2,4]triazin-4-one;

2- [ 2- Et hox 2{BE(BxPp o ybsyldyrnohimines ] sdl{siyl)fpbenyl])5~pétbylyi-drefmA-ARtimydaza] 5 prppy| - 3H
-imdazo [?’%&f - . [, 1,2, 4]triazin-4-one; 5

5- Met hyl - 21 PBAPRHET % - pi per azi ne- | - sul f onyl ) - 2- pr opoxy- phenyl | - 7- propy! - 3
Himdazo[5,1-fJ- [ 1,2,4]triazin-4-one;

5- Met hyb - 2 5{Nbethiyd-2r{B{(dytlethpi-guperadneniesulfonyl)-2-propoxy-phenyl]-7-propyl-3 H-imidazo[5,1-f]-

-sul fonyl ) - 2- pr opoxy- phenyl ] - 7- propyl - 34 i m dazo [5, 1-f] -

[1,2,4]tri éﬁ?’ﬁ“ﬂd—%@n‘éo drochl ori de;

2-[5-(4-Hydroxypi peridi ne-I-sul fonyl)-2-propoxy-phenyl ] -5-nethyl -7-propyl -3
H i m dazo[ S;Metfly]=-2-[1Q4-Erfbth2],—1§ﬂ)&rﬁziir&21-m%nﬁpﬁ—propoxy-phenyl]-7-pror}:]>yl-3b|(-1jmidazo[5,1Hf]-|

2-[ 5- (4- Hydr met hyl pi peri di ne-1-sul fonyl ) - 2- propoxy- phenyl ] - 5- net hyl - 7- pr
op3[/l -3H i nfldgé%‘-laz négirgf}{g'grf":}g?‘feeﬁ] triazin-4-one; 2- {5

-[4- (2- Hydroxyet hyl ) - pi perazi ne- 1 -sul fonyl] -2-propoxy-phenyl } -5

- met hyl - 7- popyHydbkypipaticiaz-0fs8ifohyf-2-fdropbx-p¥dnt/1] i5a@dtiAd 4-pasis -3 A9midazo[5,1-f]-

N-(1, 1-Di oxo gt r ahydr o- 1X6-t hi ophen-3-yl ) -3-(5-net hyl

- 4- 0X0- pl‘o%ylt@a%{“ “Ofhydr o-i mi dazo-[5, 1- ] |
1,2,4]triazin-2-yl)-4-propoxy-benzenesul f onam de;

N (2- Di met by$-pavipaetyiyethytpibeniing lsuBorlyh-21Ebpukly pherX G-metRy1 TRy bpyd 3 A-ithidayslr 0- i m
i dazo[ 5, 1- [SJ &)&%42’ 4]triazin-2-yl)-4-propoxy-benzenesul f onam de;

3- (5- Met hy P> ¥ ERGHFIIE0AC: 3, 4- di hydro-i mi dazo[ 5, 14] [
1,2,4]triazin-2-yl)-N(3-norpholin-4-yl- 20 '

propyl) - 4-pr {O{D@-@Hhﬂﬂi}eﬂ@ﬁwtﬂeﬁﬂﬂmﬁCilGI;fonyl]-2-propoxy—phen|y1}-5-met(l;llyllj]7-1()jropyl-3H-d :

N, N- Bi s- (2= hydr px - 3- (5- et hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5, 1
4 [ 1,2, 4]?‘?5?28%%6@}9/{‘}%’) 24P Spoxy - benzenesul f onani de;

15  N-(1,1-Dioxotetrahydro-1A°-thiophen-3-yl)-3-(5-methyl-4-0xo-7-propyl-3,4-dihydro-imidazo-[5,1-
o f][1,2,4]triazin-2-yl)-4-propoxy-benzenesulfonamide;

N-(2-Dimethylaminoethyl)-N-methyl-3 -(5-methyl-4-oxb-7-propy1-3 ,4-dihydro-imidazo(5,1-f]-
[1,2,4]triazin-2-yl)-4-propoxy-benzenesulfonamide;

3-(5-Methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-y1)-N~(3-morpholin-4-yl-
20  propyl)-4-propoxy-benzenesulfonamide;

N,N-Bis-(2-hydroxyethyl)-3-(5-methyl-4-oxo-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;

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

2-yl)-4-propoxy-benzenesulfonamide;

N-(3-Ethoxypropyl)-3-(5-methyl-4-oxo0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-y1)-4-

propoxy-benzenesulfonamide;



N-'( 3- Hydr oxybenzyl ) - 3- ( 5- et hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i m dazo [5, 1-fJ
[1,2,4]triazin-2-yl)- 4-propoxy-benzenesul fonam de; 25

" N Et hyl - N- (2- hydr oxyet hyl ) - 3- (5- met hyl - 4- oxo- 7- propyl - 3, 4- di hydr o-i m dazo[ 5
,1-f1[1,2,4]triazin- 2-yl)-4-propoxy-benZenesul f onam de;

N- ( 3- Et hoxypropyl ) -3 -(5-nethyl -4-oxo0-7-propyl -3, 4-di hydro-i m dazo [5, 1-fJ

[ 1,2, 4]tr R2aF(AHPdrytypipdridips-bpdiony henzenes phchplird metey]-7-pidbyl-3 H-imidazo[5,1-f]-

2- [ 5- (4- Hydr i peridi ne-

| - sul f onyl f’-’gz-%%&g‘b‘&?}lepheny| ]-5-met hyl - 7-propyl - 3Hi mi dazo[5,1 f]- [

1,2,4]triazin-4-one; 3-(5-Mthyl-4-o0xo-7-propyl -3, 4-di hydro-i m dazo[5, 1-f]

[ 1 2,4]tr Baz Ma:t}@}-y-lo)e-ﬁ-pmpplpbd(ymwrp-yrmiddid[ls,ll-—f][lﬂ,4hm2mez1ﬁ)-8{pfopmeq1yiididel;- 5
D|ethy % ft -4 0X0- 7- propyl - 3, 4-di hydro-i m dazo[ 5, 1-f] |

LAt a¥]i tff“ “f/ﬁnfo ‘poxy- benzenesul f onam de;

3- (5- Met hyl - 4- oxo- 7- propyl 3, 4-di hydro-imdazo[5,1-f] [ 1,2, 4]

i az

i ns 2- y]l,l\) Dﬂa}@neﬂwfmemzmapr@wa‘ ol drplim@aiofd, nef 42, ¢]&ralamx2y§'19-c pBoplokly-

N ez
_l_|N

-

5- Met hy hol.i ne- 4- sul f onyl ) - 2- pr opox henyl ropyl - 3Hi m dazo
[5, 1 f][l n&fneg%gmdaz. h-asoner ) 2 propoxy-phenyl - 7- propy

N- ( 2- Hydr oxyet hyl ) - N- et hyl - 3- (5- net hyl - 4- oxo- 7- propyl - 3, 4- di hydro-i m dazo|
5, g.- f] Ej 112344- Meih&i-@«thdﬂ? &oﬁil)}ﬂdlﬁidﬂ@ﬁxﬁdaﬂa{ﬂﬂrQ['16254!grfaﬁilﬂgnjil)—dﬁﬁogoxy-tienzene-f 1
N ( 2- rox t -4- 0X0-7-pro 3, 4-di ro-im dazo[5, 1-

1,2, 4i_|¥r| at ﬁ’ gﬁi}?ﬁﬁdﬂl ‘4|ch b‘ﬁv 2Rpr opy | pbeﬁgenesul fonzlm' de; 15

N-[ 2- (3, 4- Di net hoxyphenyl ) - et hyl ] - N- et hyl - 3- ( 5- net hyl - 4- oxo- 7- propyl - 3, 4-d
i hydr o- i m dazdhyl255-Imbrphdlind-42ulddyl)iBgbpox2piitnyt]|4-RoPPARYimARRG eNgR UL ipnam de;
N Al | yI N ( 2- hydr oxyet hyI ) - 3-(5- et hyl - 4- oxo- 7- propyl - 3, 4-di hydr o-i mi dazo[ 5
,1-f] (01, 598Pi%"Szi n- 2-yl) - 4- pr opoxybenzene sul fonani de;

NAl Tyl - N—cycl opentyl - 3- (5- et hyl - 4- oxo- 7- propyl - 3, 4-di hydr o-i mi dazo[ 5, 1-f]
[ 1,2,4]t I’Na(ZlHyd?oxyéthyl) ﬁ%eﬂwpsqmy@emme@wpﬁmmﬁﬂo imidazo[5,1-f][1, 24]
N-AIIyI N- et hyl 5- et 0x0- 7- propyl - 34d|hydr0|mdazo[5 -f]
1,2, 4]tri aEri"lﬁmZ2 35} PPPOYF %f%%bfﬂ%ﬂg%ul f onami de;

2- [ 2- Et hoxy- 4- met hoxy- 5- (4- et hyl pi per azi ne- |

- sul f onyl ) Nphantdxy&hyTRs e tRyl9-64dYy1-prdp¥li3MM-dl Bti@o-imidazo[ 5,1-f][ 1,2,4]triazin-2-y1)-4-

propoxy-N-propyl-benzenesulfonamide;

15  N-[2-(3,4-Dimethoxyphenyl)-ethyl]-N-methyl-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo-
[5,1-f][1,2,4]triazin-2-yl)-4-propoxy-benzenesulfonamide;

N-Allyl-N-(2-hydroxyethyl)-3-(5-methyl-4-ox0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-

2-yl)-4-propoxybenzenesulfonamide;

N-Allyl-N-cyclopentyl-3-(5-methyl-4-ox0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-

20  4-propoxybenzenesulfonamide;

N-Allyl-N-ethyl-3-(5-methyl-4-oxo-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-f][1,2,4]triazin-4-one;

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

4-Ethoxy-N-ethyl-N-(2-hydroxyethyl)-2-methoxy-5-(5-methyl-4-ox0-7-propyl-3,4-dihydro-
imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulfonamide;



[5,1-f] [ 1,2,4]triazin-4-one; 25
2-{2- Et hoxy-5-[4-(2-hydroxyet hyl) - pi perazi ne-I| -sul fonyl ] -4-net hoxy-phenyl }-
" 5-nmethyl -7-propyl - 3Himdazo[5,1-f] [ 1,2,4]triazin-4-one;
4- Et hoxy- N-et hyl - N- (2- hydr oxyet hyl ) - 2- nethexy-5 - (5
- met hyl - 4- oxo- 7- propyl - 3, 4-di hydro- imdazo[5,1-f] [
1,2, 4]tri aZIi-th@(-y}N I&hﬁd‘i@ﬁlﬁﬁﬁlb@fn&lﬂ&ﬁjﬁd&S meth¥-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f]-
4- Ethoxy N— 0X n oxy 5- (5- net hyl - 4- oxo- 7- propyl - 3, 4- di hydr
o-i m dazo[ % 14§9”“ X?P%xﬁf% %5 ﬁ yl ) -benzenesul f onani de;
4- Et hoxy- N- et hyl - N- (2- hydr oxyet hyl )-3 - (5-et hyl
- 4- 0X0- 7- prdpldxyN-4thali Ny hiraxyetatp 3 { Sethylf4-odo-7lprdpyH3;4-dihydroimidazo[5,1-][1,2,4]-
triazin-2-yl)benzenesul fonam de; 5 N (2-Methoxyethyl)-3-(5-ethyl
- 4- 0X0- 7- p 2B EDEPEAP S dazo[ 5, 1-F][1, 2, 4] tri azin-2-yl ) - 4-
et hoxybenzenesul f onam de; N, N-Bi s-(2-net hoxyet hyl ) - 3- (5- et hyl
- 4- 0X0- 8- prbo(:zyMetBO;éyedlylszE@thm 41ax 01 -propylf] 4-flihldre-irdii Aol REZF) [\;24]triazin- 2-yl)—4
yI) 4- et hoxybenzenesu| f onam de;
2-[5- (4- Hy&ﬁ’ﬁ%& XASTA5BISHEPBICE: sul f onyl ) - 2- et hoxyphenyl ] - 5- et hyl
-7-propyl -3Himdazo [5,1- 10 j][1,2,4]triazin-4-one;
2-[5-(4- WWN-’B&ﬁ@trﬂé’chcﬂdy&ﬂylb di(nrethyll4-oxo-7-propyl-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-
-sul fonyl)-2- ethox phenyl | - 5-et hyl - 7- propyl - 3Hi m dazo[ 5, 1- fJ |
1,2, 4] tri a2 ‘Hﬁ 'm%ws @nﬁ?ﬁ%xy 5-[ 4- (2- hydr oxyet hyl ) - pi per azi ne-
-sulfonyl] phenyl -5-ethyl -7-propyl -3Hi m dazo- [5,1-f] [
1,2,4]tri aQ'—[B'(ﬁﬂ'—H@ﬂk@xyp]&ndme 1-sulfonyl)-2-ethoxyphenyl]-5-ethyl-7-propyl-3 H-imidazo[5,1- :
2- [2 Et hoxy- 5- %4 met hyl pi per azi ne- 1| -sul onylg phenyr 5-et hyl - 7-propyl - 3Hi
ni dazo[!8, 1/Hb¢4]mezi4-00% i azi n- 4- one;
2- [ 2- Et hoxy- 5- (4- net hyl pi perazi ne-1|-sul fonyl)-phenyl]-5-ethyl-7-propyl -3H1i
m dazo[ 5, 19t[3-(§-Hydrdx phethylipipeind=14sudoy 11 b @G Pheryi IR ethyl-7-propyl-3 H-imidazo[5,1-
3-(5-Ethyl - 4 0x0- 7- propyl - 3, 4- di hydro-i m dazo[5, 1-f] [
1, 2, 4] tri allh221%370-k°%8- nor phol i n-4-yl - 20
p opyl) 4- et hoxybenzenesul f onam de;
N- ( 2- Hydr oxy@tidxy=-53={(2:hedrbysletdh DiRrazmpn QRN dmy B, pherdil Y. eih(=7-propha 2L inidazb] [
1,2, 4]tria gn- -gl -4- et hoxy- N-propyl - benzenesul f onan de;
2-[ 2- Ethoxi k{ﬁh é“WVF*%P%%raZ|ne I
-sul fonyl ) - phenyl ] - 5- et hyl - 7- propyl - 3Hi m dazol [5, 1-f]-
[1,2, 4]16ri aZ[mEtbesmq4mymkﬁrnbd%utfénmmé@u]es -ethyl-7-propyl-3H-imidazo[5,1-f][1,2,4]-

triazin-4-one;

2-[2-Ethoxy-5 -(4-methylpiperaziﬁe-1 -sulfonyl)-phenyl]-5-ethyl-7-propyl-3H-imidazo[5,1-f][1,2,4]-
triazin-4-one hydrochloride;

3-(5-Ethyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][1 ,2,4]triazin-2-y1)-N-(3-morpholin-4-y1-
20  propyl)-4-ethoxybenzenesulfonamide;

N-(2-Hydroxyethyl)-3-(5-ethyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-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  2-[2-Ethoxy-5-(4-ethyl-piperazine-1-sulfonyl)-phenyl]-5-methyl-7-propyl-3H-imidazo[5,1-f]-
[1,2,4]triazin4-one dihydrochloride.

Compounds particularly preferably used are listed in table A:

Table A:



25 2-[ 2- Et hoxy-5-(4-ethyl - pi perazi ne- |

-sul fonyl) - phenyl ] - 5- et hyl - 7- propyl - 3Hi m dazo[ 5, 1-f] -

" [1,2,4]triazin-4-one di hydrochl oride. Conpounds particularly preferably
used are listed in table A: Table A® -113- Structure O CH3 H3C~-'-0 0 HN N
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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

(I) and (Ia) for manufacturing a medicament for the treatment of cardiac ischemia, for achieving or



5 of depression, |leukema (e.g. of chronic |ynphocytic | eukem a), for the
treatnent of priapism for +the treatnent of platelet adhesion and '
" aggregation associated with renal ischema, for supporting and pronoting
i ver regeneration follow ng surgical re$éetion of the Iiver or associated
with liver cancer, for inhibiting the contraction of esophageal nuscles
(e.g. assodmpioeilgw priconditiching kifect, fos ﬂﬁh&gtﬂﬁ:nﬂ bf &8 @@ﬂtfagx@&masml)farcﬁm atihef

treat ment of hal asi a, prematurg | abor fertilit

tyeenor r hater 00 ARBAEr BRENEHD BOTREd: morQBiddpE SHonte FaHRGY ghpmls
cirrhosi s ahfeting, lof \RRkmaudphidbmd) yd¥eihlegRigem NtlautiRbtidnhef PEﬁahéremse@f: fod akts,
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ost eOpOfSOS'o$de&@s@ﬂaﬁNblﬂoemihqle)gcyfscﬂﬁ&ncqyﬁf)%c{}r}’ﬂgul@ﬂﬁa) foniht FETRERTY pRAWESh, for
di seases such as, for exaggﬁ , Crohn's disease and ul cerative colltls
?l

di abet i ¢ gabfgweseent gf Blpistet PThERSAEETRgRtion BSAF A it Teabiselena fon wPpag
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for pronoting growt I nprovi ng survival of oocytes, zygotes, enbryos or
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speech di st'ur ehnox “syndrone a € conpounds use
accordi ng tsde:tohmnfoertha Greatmeryt dfamdu}slystlemsls, diehhayeid |agbats, eﬂérgy;tzsllmﬂifnelye can
for this purpose adnlnlstered in.a suitabl e wa for _exa

eases, ost 0 orqsm cachelx %ol%;cystlc ovary syn oM T anm]a&)r){f?\vel d1|seasebs sucgp '

by the oral paren nasa i ngua ngua cCa
rectal, derfnfalexantpﬂezar(sdhfsrraisg:asecmgi um@tatlvalcobm alidbetic 2ngranef élabnncamhrdsmt}ant

or ste oun ording to the inventi m ni st ered
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the invention), tablets which rapidly d|S|ntegrate in the nouth, or

fil ms/ waf ers¥ndroms 3ndepilepshhi | i sates, capsul es (for exanple hard or soft
gel atin capsul es), sugar-coated tablets,

The compounds used according to the invention may have systemic and/or local effects. They can
for this purpose be administered in a suitable way, such as, for example, by the oral, parenteral,
pulmonary, nasal, sublingual, lingual, buccal, rectal, dermal, transdermal, conjunctival or otic

25  route or as implant or stent.

The compounds used according to the invention can be administered in suitable administration

forms for these administration routes.

Administration forms suitable for oral administration are those which function according to the
state of the art and deliver the compounds of the invention in a rapid and/or modified way, and
30  which contain the compounds of the invention in crystalline and/or amorphized and/or dissolved
form, such as, for example, tablets (uncoated or coated tablets, for example with coatings which
are resistant to gastric juice or dissolve slowly or are insoluble and which control the release of the
compound of the invention), tablets which rapidly disintegrate in the mouth, or films/wafers,
films/lyophilisates, capsules (for example hard or soft gelatin capsules), sugar-coated tablets,

35  granules, pellets, powders, emulsions, suspensions, aerosols or solutions.



35 granul es, pellets, powders, enulsions, suspensions, aerosols .or
solutions. -18- Parenteral adm nistration can take place wth avoi dance of
~an absorption step (e.g. intravenous, intraarterial, intracardiac,
intraspinal or intralunbar) or with |nc1U%1on of an absorptlon (e.qg.

i ntramuscul ar, subcut aneous, intracutaneous, percutaneous or

i ntraper i t eReakh o AUFRRIShIE LRB L OR SMiabLe . HsoRAELLE(AL. intravenous,
adm nistration are, inter alia, injection and infusion preparations In
the form ofntataue} ghEaCardiaen BIFaTPHIS OF arAlETgRST Vil plusiosatiean shsompian i(s- é

powders. ExaaplfsiasUidbalhRobsQ lintedcti@heods NheRdusdnbdils | @Ninkr@pti@hedy. eAmells&aml
forms for inhal at (inter alja owder j nhal. at.ors, nebul.i zers% nasal

drops in sS‘l”[E‘E |5‘8H“§‘eoff” RgsFlsral admipistiean pisy nfer Alia, AP eCoR BPY AN RFParhgRL )
adm ni sbr athedorm dfisblEénspdueiedsiods, @mpsolselyoptslisp@osd stedild @svdeger epar at i ons f or
the ears or eyes, vaginal capsules, aqueous suspensions (lotions, shaking
m xt ures), hj S i n r

ther apout | (I;:Ldsrﬁ)sv?s émtlat?e ot o‘%ﬁe'flsadg&%tra&& Polu{?Js r{Pe %mﬁ%l%’% ff()} {n%‘ﬁt?& {mler alia
dusti ng poweiges mhalmrsambslllzﬁm)snaéaitd@ps @r@llutms PEpReKG dablets fadmgmlssubangl@horar e
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nyocar di al V3§ a2eiulssn aaﬁ*F&“%fS”?Péﬁ%?fFuQP‘éﬂ?s’da}P?ﬁ@é MIXTEERNERORIG SESPERASUS

dosage 10S anffenRO5hihd, GrafiiEgnal HHerapbiRicGOMRALIRG ddSRE cROH, Phtbigs), eilkNastes,
i nvention ?c%pﬁlsb& conver,ted i e stated admnistration forns. This can

t
take pl ace ﬁ%%r?@?”df{ﬁ’dmﬁwg?r %%mby mxing with inert, non t oxi c,

phar maceut bc 1 e. exc |ents ese exci i.nter. alia,
Carrior o ( FBR el ShuPS b oL PR Myt B LB P e o ?

sol vents (mtgyerﬂoungdgqomlgaatcbgaﬂgrpeengre,dcﬁof s:)a,mpleemnltlsa frtaeﬁent aaﬂdcxdc specasdisit S
or wetti ng ent s %1 l.e sodiumd suI ate,. ﬁ 1o sorbitan
ol eate) . bimAERs s of R R e Ry DFRDFS T FRUNAREE s Mo He AVA nat ur al

pol yners (for exanpl e al bumn), stabilizers (e.g. antl oxi dants such as, for

exarrpl qS Ia%‘ﬁeo Iécl))rlgl(ﬁ:oa;ggsl) 195)3(1 acc%?cfl tﬁ? mg%ntlorrll C():r ?&p Iccg‘"nv djte%ngt%ttﬁ%ﬁ%gg a@rgl’n{strgtmn

exanpl e,
i nvention faims. h@hlsr‘é‘Pa'taE% plage n"édﬁ‘ CBARBTL bmm BH oRprig@msayith é&@? BvetoxXic,

conpound U§ﬁ'adma@ﬁ@<sansiIs@l&bteoe)&@eentsnwﬁ&teIesza RO TABRAlde Y inte@ 485 N@FrieW trbr %ﬁl Rr

nmore i nert, non-toxi har naceuti cal | 5 sui t abl e, ex t he
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advant ageo uﬁluI@uﬁe@araednt eispdrsaad moﬂl @t:mﬁg i sfents O (fafl m:xmmﬁtee lsoditifau rdbdsecgrf salfarelt

0. 001 [k 01, to .1 .my/k of bod

i oveler PalRvsdoil SIFER bia B THE ! Sty Minsnedie) oprihett Wil o1
to 100 ng/ kgympns éﬁoe;)almpys adibout), Sabllizes (8@. angydladpnts such as, for example, ascorbic acid),

colors (e.g. inorganic pigments such as, for example, iron oxides) and masking tastes and/or odors.

The present invention further relates to medicaments which comprise at least one compound used
according to the invention, normally together with one or more inert, non-toxic, pharmaceutically

25  suitable excipients, and to the use thereof for the aforementioned purposes.

It has generally proved advantageous on parenteral administration to administer amounts of about
0.001 to 10 mg/kg, preferably about 0.01 to 1 mg/kg, of body weight to achieve effective results.
The amount on oral administration is about 0.01 to 100 mg/kg, preferably about 0.1 to 30 mg/kg,
and véry particularly preferably 0.1 to 10 mg/kg, of body weight.

30 It may nevertheless be necessary to deviate from the stated amounts, in particular as a function of
body weight, administration route, individual behavior towards the active ingredient, type of
preparation and time or interval over which administration takes place. Thus, it may in some cases
be sufficient to make do with less than the aforementioned minimum amount, whereas in other
cases the stated upper limit must be exceeded. Where larger amounts are administered, it may be

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



and very particularly preferably 0.1 to 10 ng/ kg, of body weight. 30 It may
nevert hel ess be necessary to deviate fromthe stated anounts, in particular
“as a function of body weight, adm nistration route, individual behavior
towards the active ingredient, type of -pteparation and tine or interval
over which adm nistration takes place. Thus, it may in sone cases be

suf fi ci ent The fetkéngdoemplaly dné®8inteh@nllushigte aliecih emeod. i Tha exdbentiani ison rasmoetad to
whereas in other cases the stated upper limt nust be exceeded. Were

| arger ano(HtEaBPE administered, it my be 35 advisable to divide them
into a plurality of single doses over the day. -19- The foll ow ng exenpl ary
enbodi ment Exehplarst erabodirhdae I My @FRlethoxy-Iemethylpiptiagife-i1 Sulfuayl)phestlf-b-ateedl-7-0

t he exanpl es. npl.ary. ephodjment 1 is . . : :
2 e o prsy B Vo T ELTREn oy ehin omRmHly 1] Pisees iy coqprdance with
propyl - 3H- iepdrgaz of 2, WoHHLa433, 4] tri azi n-4-one; this conpound is prepared in
accordance with 5 exanple 16 in WO 99/24433. Exenplary enbodinent 2 is
2-[ 2- et hoxy- 5- (4-et hyl pi perazjne-|-sul fo .phenyl ] - 5- net hyl - 7- pro-

pyl - 3H i ni émlf@m@@ﬁgb, A %—H-&ig?w: 4{46%H@\§}6428%H|-%1 fP@pF%Hgfdﬁaﬁ%ﬂrm s
conpound i $yPIreRAESM][5,1-f][ ALARHARNE EndhyidhocBXAIPE By &36; hik P8B4 ARBared e
PDE- and PDE 5-inhibiting effect of the conpounds used according to the

i nventi on @gferdsace vigh %@%Fﬁ??]@&vgs”f%ﬁ%m: PDE 5 i nhi bition assay The
inhibitory effect is assayed by using the phosphodi esterase [3H cGvP- SPA
enzyne assaye PHEPRhd POE BYinHahS bt bi the cSepngLused B oRHHAY theSinGedfibh €4 Kut
in accordance with the experinmental protocol indicated by the

manuf adfur Setermpipsens 1HO¥Sinbi nant PDE 5 whi ch has been expressed in a 15
baccul ovirus systemis used. The substance concentration at which the
reacti on r @pE s mhieGoicRchywy 50% i s nmeasured. Exenplary enbodi nents 1 and 2
show | C50 values respectively of 0.6 and 0.7 nMin this assay. PDE

i nhi bition_assays Recgnbi nant PDE1C ( GenBank/ EMBL Acgessi on Number :

NM 005020, TPgdrjphieyp ‘éfgecar% asspyeqgpyusing Mg Rbqeappdigsese [FH1cCMEP S sayymepsEaya

( GenBank/ E%lié@g}eﬁﬁkﬁﬁbﬁﬂﬂpgéiéncum@% % caRRABNin abdorddhee WiNBe QR Amedh],
89-95), PDE (GenBank/ EMBL Accessi on Nunber: NMD00922, M ki et al. .
Genoni cs 19Fwcoligdicaiogbyhe manyipgiyer. Hegpameeruptngst PIAE oadhighdies Reffisgpressed in a

NM_0026Q0, vacculovirus system is used. The substance concentration at which the reaction rate is reduced by

50% is measured.
Exemplary embodiments 1 and 2 show ICs, values respectively of 0.6 and 0.7 nM in this assay.

PDE inhibition assays

Recombinant PDE1C (GenBank/EMBL Accession Number: NM_005020, Loughney et al. J. Biol.

20  Chem. 1996, 271, 796-806), PDE2A (GenBank/EMBL Accession Number: NM_002599, Rosman
et al. Gene 1997, 191, 89-95), PDE3B (GenBank/EMBL Accession Number: NM_000922, Miki et
al. Genomics 1996, 36, 476-485), PDE4B (GenBank/EMBL Accession Number: NM_ 002600,
Obemolte etal. Gene. 1993, 129, 239-247), PDESA (GenBank/EMBL Accession Number:
NM_001083, Loughney et al. Gene 1998, 216, 139-147), PDE7B (GenBank/EMBL Accession

25  Number: NM_018945, Hetman et al. Proc. Natl. Acad. Sci. U.S.A. 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.

30 Sci. 2000, 97, 3702-3707) were expressed in Sf9 cells with the aid of the pPFASTBAC baculovirus
expression system (GibcoBRL).




OGbenol te et al. Gene. 1993, 129, 239-247), PDESA (GenBank/EMBL Accession
Number: NM 001083, Loughney et al. Gene 1998, 216, 139-147), PDE7B

" (GenBank/ EMBL Accession 25 Nunber: NWMD18945, Hetrman et al. Proc. Natl.
Acad. Sci. U S. A 2000, 97, 472-476), PDEBA (GenBank/EMBL Accession
Nunber: AF_056490, Fisher et al. Biochem Biophys. Res. Commun. 1998, 246,
570-577), PDhE®At (ubstsives aretdisadlved id.1 0@ AMSClhaadrperiiBP 8ilut@7® deRbhine their in vitro
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and PDE11A is determined in accordance with the assay protocol described above for PDESA

with the following adaptations: [5',8-’H] adenosine 3',5-cyclic phosphate (1 pCi/pL; Amersham
Pharmacia Biotech., Piscataway, NJ) is used as substrate. Addition of an inhibitor solution to stop
the reaction is unnecessary. Instead, the incubation of substrate and PDE is followed immediately
25 by addition of the yttrium scintillation proximity beads as described above and thus the reaction is
stopped. To determine a corresponding effect on recombinant PDE1C, PDE2A and PDESA, the
protocol is additionally adapted as follows: with PDEIC, additionally 107 M calmodulin and
3 mM CaCl, are added to the reaction mixture. PDE2A is stimulated in the assay by adding 1 uM
c¢GMP and is assayed with a BSA concentration of 0.01%. The substrate employed for PDE1C and
30 PDE2A is [5',8-’H] adenosine 3'5'-cyclic phosphate (1 pCi/pL; Amersham Pharmacia Biotech.,
Piscataway, NJ), and for PDESA is [8-’H] guanosine 3',5-cyclic phosphate (1 pCi/uL; Amersham

Pharmacia Biotech., Piscataway, NJ).



and PDE11A is determ ned in accordance with the assay protocol described
above for PEIX6/GSTY the fol l owi ng adaptations: [5', 8- 3H] PAHERSHISHES057
3,5 -cyclic phosphate (1 G /L; Amersham Pharmacia Bi otech., Piscataway,
NJ) is used as substrate. Addition of an inhibitor solution to stop the
reaction is unnecessary. Instead, the i_n%fj_bati on of substrate and PDE is
fol | oned i nmredi ately 25 by addition of the yttriumscintillation proximty
beads as d crl bed above and thus the reaction is stopped. To determ ne a
correspond T&ffect on recombi nant PDE1C, PDE2A and PDESA, the protocol
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r heumat oi d arthrltls aIIergy aut oi nmune di seases, o0sfteoporosis, cachexia,
ulcerative colitis, diabetic gangrene, diabetic arthropathy, diabetic glomerulosclerosis,
pol ycystic
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)
O R’
HN/[H%N
\N,N\/<
@,
R
R SO,-NR'R

in which



ovary syndrone, inflammtory bowel diseases such as, for exanple, Crohn's
~ disease and ulcerative colitis, diabetic gangrene, diabetic arthropathy,
" diabetic glonerul osclerosis, diabetic dermatopathy, diabetic cataract,
hyper | i pi dem a and dyslipidema, for pro?bting 20 grow h and i nprovi ng
survival of oocytes, zygotes, enbryos or fetuses, for increasing the

wei ght of premaRlUre Balxtlesor dtlor, i ncreasing mil k production in mamal s, :
specifically in humans, for the treatnent. of m graine, incontinence, acute
and chronic renilz failslele ar ?c]; lgI onerul ar di sease, of nephritis,
tubul oi nterstitial di soryderps,pygl onul eropat hy, hair loss, pancreatitis,
ammesi a, di sturbances of consciousness, autism speech disturbances, Lennox
25 syndrone andRépid Ripsyidedicalldreliffisent asl at asmaght ichaic biairmcheddlkyd ohgo bavitg of
the formula (1) OR_ _HNN:N/ N (1), .2 R R5 SO2-NR3R4 in.which -22- R
is methyl or ethyl, PF lé\l &Ry PLogP “%‘%’%‘pgﬂ"}’“?@ﬁéﬁg“ﬂ&“e r® P ‘éiﬂq“’%}fy or
differest and are a giffe@h@hby igldaixp obmeths:anched al kyl chain having up to 5
carbon atons which is optionally substituted up to twice identically or 5
differently by hydroxy or nethoxy, or R3 and R4 together with the nitrogen
atomforma pi p8¥i di nyl, norpholinyl, thionorpholinyl ring or a radical of
the formula -N NR6 10 in which R6 is hydrogen, fornyl, acyl or

al koxycar bonyl Ravamig R’n t@atbr case thp fi@ogn atom form a piperidinyl, morpholinyl,

thiomorpholinyl ring or a radical of the formula

10 mn which

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

carbon atoms,
or

1s 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,



carbon atonms, or is straight-chain or branched al kyl having up to 3 carbon
atons which is 15 optionally substituted once to twice, identically or
“differently, by hydroxy, carboxyl, straight-chain or branched al koxy or

al koxycarbonyl having in each case up t8 3 carbon atons or by groups of
the formulae -(COi-NR7/R8 or -P(O(OR9)(OR10), in which 20 f is a nunber O
or 1, R7 and R8amt éheihdenicydal mettiotkd dndeeRt arginkl’ ardefolmyedrtogpeier evithnigé hipdogenR9
and R10 are identical, or differ

nt. an re drogen,.. net hyl...or et hyl or
%6 i o oyel opentyl 39 arttproRiB e R iee B SR FEnedP o ey S oral g
formed together w t halkd@erinklly) & mydriooyn faieyl,aqatthioRylakdyy of ullkstycirtidred hevitgeint 0
twce, identically or different]y, optionall al.so gem na . dr oxy,
formyl, carboxyl, aCVFgﬁF“dﬂkgfyégFﬂéﬁstﬂdﬁ&ﬁﬁofﬁwfg echéﬁ“@@ X@KS)Or
carbon atons or groupeopiNR'tE!formulae -P(O(COR')(OR ") or 5 -(CO;
-NR13R14, in which R'" and R12 are identical or different and are hydrogen,
methyl or ethyl, i is a nunber O or 1, and 10 R13 and R14 are identi cal

or different and are™¥tf'bgen or nethyl, and/or the heterocycles nentioned
under R3 and R4 and forned together with the nitrogen atomare optionally

substituted by strai ghtan€R&iare i@éntibilaneifRAnednk Yle Hyarbag medyl & ethyl, car bon
atons, which is optionally substituted once to twice, identically or
differently, by hydroxy, carboxyl or by a radical of the fornula

-P(O) OR15CR16, 15 in‘mhicﬁaﬁf§bé@ TR16 are identical or different and are
hydr ogen, nethyl or ethyl,

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, carboxy! or by a radical of the formula -P(O)OR"’OR 'S,
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 piperidinyl 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)



and/ or the heterocycles nentioned under
the nitrogen
" pyrrolidinyl,

which R,

- 24-

OR R5 HNN-N2 R (la),

R3 and R4 and formed together with
atom are optionally substituted by N-I|inked piperidinyl
and 20 R5 is ethoxy or propoxy,
t hereof and the solvates of the salts.
conmpounds of the fornula (la)
R2, R3, R4 and R5 each have theOneani

or

and the salts and sol vat es
-Z4-The use as clained in claim2 of
SC2NR3R4 i n
g indicated in claim2,

and the salts and sol vates thereof and thg solvates of the salts. 4. The
use as claimed in claim3 of conp dg i e selected fromthe group
having the 5 follow ng structures} Strcturle CH3 H3CO HN\ \ ~N/ N
CH3 S (N x HOIT N CH5 0 CH3 C ﬁb
2
R (),
SO,NR3R*
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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H3CO HNi N NIN SOz C1 - CH3 N x 3 HHONH H3C 5. The use of the
conpounds as clained in claim4 for oral or intravenous treatnent of acute

nyocardi al infarction and reperfusi on damge.
-28-

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

myocardial infarction and reperfusion damage.



