; e3eX4vB6TXqgl 6 -1 PCT/EPOL/ 14239 ' Process for t ratj.on of
sul phonam de@&%’f@ﬁ?‘gd i m dazotriazinones The present i ngmgﬁﬁ{la tes
to a process for the preparation of sul phonam desubstituted

i mdazotriaznones. 5 It is known that cor‘rﬁounds whi ch are able to inhibit
cyclic guanosine 3,5 rmnophosphat e met abol | zi ng phosphodl esterases (cQGW
PDEs) can be Brngess\fort oft suly S -

EP-B 0 702 555; K I\/Urray, Drugs, News & Perspectlves 6 (1993) 150) 10 In
WO 99/ 24433, sul phonani de-substituted i m dazotriazinones are descri bed as

pot ent i nhi bi e t n )
3,5 - mnophozrg)%li'{éétrarrgt gltt‘)l?)ﬁoznlc)%atg{]osph éssst g’?a@g? %&IC%@ %Es?ﬁho%a(%%l ng

to the nonencélmsmmueedofrm&zamzmbded?elfsnyder (Trends in Pharmacol. Sci. 11,
| 50- 155, 1990), these cGW 15 PDEs are the phosphodi esterase i soenzynes
PDE-1, PDE-11 and PDE-V. According to WO 99/ 24433, the

| ph d , d
from 82??253012 R LR A e S L e
reaction wit hmohd)mfoﬁlslwtephﬁmbﬁhﬂﬁg phaspiogiesiersesa BGMEPDEEtin 242 evnptlcbyearﬂor

appropriate amne as is illustrated bythefollovm scherre R to R6 here
have the neant ﬁdgeaimﬁﬁt@étl@ao'iencev@fg@rmwj ER-BRL7 QE S5 i KnMuorrep3Prugs, \
N~N R\ NON ~y ﬁ&ﬁ%igﬁ =0 C NR3R -2Inthis process,
hi ghly reactive c or osu rg ‘has to be used as a reagent. Moreover,

t he i m thazotri azi nonesul phonyl chl or| des fornmed as internedi ates are

sensitive to hydrolysis, which, in particular in the conversion of this
preparation In WO 9/24433, sulphonarru e-substituted imidazotriazinones are described as

potent inhibitors of either one or more of the cyclic guanosine 3’,5’-monophosphate-

metabolizing phosphodiesterases (cGMP PDEs). According to the nomenclature of

Beavo and Reifsnyder (Trends in Pharmacol. Sci. 11, 150-155, 1990), these cGMP
15 PDEs are the phosphodiesterase isoenzymes PDE-I, PDE-II and PDE-V.

According to WO 99/24433, the sulphonamide-substituted imidazotriazinones
described therein are prepared from corresponding 2-ethoxyphenyl-substituted
imidazotriazinones by reaction with chlorosulphonic acid and subsequent reaction
20 with an appropriate amine, as is illustrated by the following scheme (R' to R® here

have the meanings indicated in WO 99/24433):

i
NS @, Ry

RS/N\RA

LT
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process to the industrial scale, can lead to not inconsiderable yield
variations. 5 It was therefore the object of the present invention to nmake
avai l abl e a process for the preparation of sul phonam de-substituted
i m dazotriazinones in which the disadvant&ges of the above process known
fromthe prior art are avoided. 10 This object is achieved according to the
present i nvenin dus pyocassyhigldy seansive whidrasulphbnic acigdas ite lleawsedias & hmgentocess
according to the invention as in.Caim/l the use of. chl prosul phopic acid is
vor ded by ¢ nMRGeRIEL: B SRoRe SiAROP RO altyiass fored o8 GHeRMEREEE i |
aci d and subsggugie tBel?}f‘Htrbl?Bs,Vthﬁh,t WM PBHculallifthe @onIRLi6R R " thist fiEparaaé&d | on
with thionyl chloride and the subsequent reaction wth an amne is carried
15 out in a opmcpssito greaodsssiialscalelvan leadao not aasiderahie pieldesuiapbmny |
chloride_internediate, which is sensitive to hydrolysis, does not need to
be isol a?ed. By neans of this) yield variations on account of parti al
hydrolysi s of Ht\ais%hérgfo% {H%Cﬂbfégﬁoml@ RS r?t)iﬁ\lléﬁﬁsﬁ.to é%ké‘avra‘?ﬁﬁl'eta bedsDfiiEhe
advant ages, the process accordi ng FETRE | hvent i on s mic S|nﬁfer to carry
out on the ingtphratioh sfalwlghoasmidessupstitards iedadotrir@ihands VWih 2GvIHEH 24K33.
The process according to the invention conPrises t he preparation of
conpounds of fisadvapiages ef the pbeyemproqgsp kpawnstrpm the prpmart gre@pgideqR R5 S02- NR3R4
25 in which -3 R represents hydrogen or straight-chain or branched al kyl
having up to 4 carbon atons, RZ represents straight-chain al kyl having up
to 4 canpon arhistobjdet BachirdeRdcodrding thetht ipeabntnvehitibh ®y @rprocdssag #pClagent a
straight-chain or branched al kyl chain having up to 5 carbon atons, which
i s optional | yInsppgicplapt iadthgproesss wecardingsto; the davengientascial Clamg) fhes peg of
manner by hydrc éygsu@:hogi?tag%x%’ v%%eg 0 lﬁtr@&%tigff 'of El?eg&tlg}\%%lc%éng v}ahg rddfiP9en
atom forma piperrdinyl, nnrﬁho1|nyp or

with sulphuric acid and subsequent reaction with thionyl chloride. Moreover, the

reaction with thionyl chloride and the subsequent reaction with an amine is carried
15 out in a one-pot process, so that the imidazotriazinonesulphonyl chloride
intermediate, which is sensitive to hydrolysis, does not need to be isolated. By means
of this, yield variations on account of partial hydrolysis of this intermediate can be
excluded. As a result of these advantages, the process according to the invention is
much simpler to carry out on the industrial scale than the process described in WO

20 99/24433.

The process according to the invention comprises the preparation of compounds of

the formula (I)

0 R’
] HN =
R N
N
R I,
5 SO,-NR°R*
25 R 2

in which



thionorpholinyl ring or a radical of the formula NN R 15 in which R
denot es hydrogen, fornyl, straight-chain or branched acyl or al koxycarbonyl
each having up to 6 carbon atons, or straight-chain or 20 branched al kyl
having up to 6 carbon atons, which is opt‘i30“nally nono- to disubstituted, in
an identical or different manner, by hydroxyl, carboxyl, straight-chain or
br anched al koRy or reprdsonty hydiogery br seaightivhrinmy branched @lkglxdying @t wrdcarbon
denotes C3_8 cycloal kyl, 25 and the heterocycles nenti oned under R3 and R4,
formed toget her wi #he nitrogen atom are optionally nono- to

di substituted, in an identical or different manner, if appropriate also
gem nal ly, by hydroxyl, fornyl, carboxyl, straight-chain or branched acyl

or 30 al koxyc®Pbonydprasants straightachairpalkyl Havingnipao 4atachom,atoms,4 and/ or t he

het er ocycl es nenti oned under R3 and R4, fornmed together with the nitrogen
atom are optionally substituted by straight-chain or branched al kyl having

up to 6 carbogs Yl ' | =t S i '
i dentical or 81% bggnﬁr%ﬁﬂgérlfmg@ﬁ?gﬂ@#%? Q%}t ac%?%@%ﬁ?&aotﬁg)} %&h?%glk?,p
het erocycl es nment i ol havidg up 3 Saaebdrdatome,r wisidh ingsticnally watiskitddteumid rvagen
atom are optionally substjtuted by fpi peridinyl or pyrrolidinyl Iinked via
N, 10 RS and R6 ar HMeganan idantics om)(lf Nk manpgidy hygrasyber methexgen,
straight-chain or branched al kyl having up to 6 carbon atons, hydroxyl or
strai ght-chain or branched al koxyhaving up to 6 carbon atons, 15

char act @pi zedotn that conpounds of the formula (I1)

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

thiomorpholinyl ring or a radical of the formula

15

in which

R’ denotes hydrogen, formyl, straight-chain or branched acyl or
alkoxycarbonyl each having up to 6 carbon atoms, or straight-chain or
20 branched alkyl having up to 6 carbon atoms, which is optionally
mono- to disubstituted, in an identical or different manner, by
hydroxyl, carboxyl, straight-chain or branched alkoxy or
alkoxycarbonyl each having up to 6 carbon atoms, or denotes Cs.3-
cycloalkyl,
25
and the heterocycles mentioned under R’ and R*, formed together with
the nitrogen atom, are optionally mono- to disubstituted, in an
identical or different manner, if appropriate also geminally, by
hydroxyl, formyl, carboxyl, straight-chain or branched acyl or

30 alkoxycarbonyl each having up to 6 carbon atoms,



in which 20 R1, R2, RS and R6 have the neanings indicated above, are
reacted with sul phuric acid to give conpounds of the formula (111) -5 0
R HN ~i~N W~N~ ~N R5 S020H in which RlL, R2, RS and R6 have the neani ngs

i ndi cated above, 5 and then with thionyl -@ioride and the product thus
obtained is reacted in situ in an inert solvent with an am ne of the
formula (1V) H R3~NwRa andAr thethetenocyiles méRBioaed ufder (R and Ré, fiveraed rogether

i ndi cat ed above, and, if,apRropri ate, reacted tgQ give the correspondi ng
salts, hydrates or I\I—oxf”él‘@s‘.eer%EGF%ﬁ"rPéePB“%Paﬂ)lb’éf‘B?t’r‘%‘ﬂdé’%ﬁgaighgma“bf’rthe
present invention, int fi r f

t he process according tgﬁpﬁgeﬁ?ﬁ]‘\% h%?@ﬂé%ﬁpggn@o?gggﬂy%roae{ﬁngb E 6)15“6%“)9
strai ght-chai n or brancheuoaltkydistisstitutgd,uin tan 4dendcdloor Aiffedenmenaner, deyot es
straight-chain al kyl having up to 4 carbon atons, R3 and R4 identically to
or diffefently from onehydietHexr cadayyle a straight-chain or 25 branched

al kyl chain having up to 5 carbon atons, which is optionally substituted up
to two tinmes in an identical or different manner by hydroxyl or

and/or the heterocycles mentioned under R® and R*, formed together
with the nitrogen atom, are optionally substituted by piperidinyl or

pyrrolidinyl linked via N,

10
R’ and R are identical or different and represent hydrogen, straight-chain or
branched alkyl having up to 6 carbon atoms, hydroxyl or straight-chain
or branched alkoxy having up to 6 carbon atoms,
15 characterized in that compounds of the formula (II)
0 R’
HN = z
R X N/
N \ (),
R
in which
20 R', R% R’ and R® have the meanings indicated above,

are reacted with sulphuric acid to give compounds of the formula (IIT)



-met hoxy, -6 or R3 and R4, together with the nitrogen atom forma

pi peridi nyl or nmorpholinyl ring or 5 a radical of the formula NNR in which
10 R denotes hydrogen, straight-chain or branched al kyl having up to 4
carbon atons, which is optionally nono- orddisubstituted, in an identical

or different manner, by hydroxyl, straight-chain or branched al koxy each

having up to 4 car bon at ons, or denot es . 6-gy'cl oal kyl, 15 and the
het er ocycl es nenti oned under R3 and R4, [formed together with the nitrogen
aton) are optionally nono- or di subsgat n an identical or different

manner, if appropriate also @8y nally,| by hydroexyl, straight-chain or
branched acyl or al koxyccarbon 8Qach R h g up to 4 carbon atons,
optionally by straight-chain of”b chedVal kyN shaving up to 4 carbon atons,
whi ch is optionally mono- or dilgubsdituted, i R%an i ded.cal or different
manner, by hydroxyl, RS and i ten é@fély to or differently from one

anot her denote hydrogen, 25 straight Hh or branched al kyl having up to 6
carbon atons, hydroxyl or straight-chain or branched al koxy having up to 6
carbon atons. iwbwhdi ng to a particularly preferred enbodi nent of the
present invention, in the case of the reactants and the final product of
the process according to the invention 30 R denotes hydrogen or
straight - chai R10g2 W%ﬂ&@%a%iﬁX'm&ﬂiﬂg ditdLatipvear bon atons, RZ denot es
strai ght-chain al Kyl having up to cgar on atons, 5 R3 and R4 identically
to or difbferently from one another denote rret hyI or ethyl, which are
optionally substitute S, in entical or different manner
by hydr oxyl, bégrennéld%ﬁﬁ 'WXCW%&@@H thepraduy uhPbtagdrs maeid if sityian

pi peridinyl  on, iRt Withlan"akdi8e Of the formula (IV)

H
RS/N\F{4 av),
10 in which

R? and R* have the meaning indicated above,

and, if appropriate, reacted to give the corresponding salts, hydrates or N-oxides.

15

According to a preferred embodiment of the present invention, in the case of the

reactants and the final product of the process according to the invention

R denotes hydrogen or straight-chain or branched alkyl having up to 4 carbon
20 atoms,

R® denotes straight-chain alkyl having up to 4 carbon atoms,

R® and R* identically to or differently from one another denote a straight-chain or
25 branched alkyl chain having up to 5 carbon atoms, which is optionally

substituted up to two times in an identical or different manner by hydroxyl or

methoxy,



a radical of the formula 15 NNR in which R denotes hydrogen, nethyl or
ethyl, which is optionally nono- or disubstituted, in an identical or

di fferent manner, by hydroxyl, 20 nethoxy or ethoxy, or denotes cycl oentyl
or cycl ohexyl, and the heterocycles ment i &med under R3 and R4, formed
together with the nitrogen atom are optionally nono- or disubstituted, in
an identical or different manner, if appropriate also gemnally, by 25

hydr oxyl ) nethyl or ethyl, RS and R6 identically to or differently from one
anot her denot & hydrogen, straight-chain or branched al kyl having up to 6
carbon atons, hydroxyl or straight-chain or branched al koxy having up to 6
carbon atons. 30 g_ According to a particularly preferred enbodi nent of
t he present i RVend Rbrogéthertwich thesitredentaemy foerntagpiperidind ot heorpliokimlyl pngotict

of the process according to the invention R~ denotes nmethyl or ethyl, 5 RZ
denot es f- propyl) R oftheiforamtla cal Iy to or differently from one another
denote nethyl or ethyl, which are optionally substituted up to two tines in
an identical or different manner 10 by hydroxyl, or R3 and R4, together
with the nitrogen atom form a piperi dk or norpholinyl ring or 15 a
radical of the fornula N-R in which\0 Rydengtes hydrogen, nethyl or
ethyl, which is optionally nono- or dNsubgtituted, in an identical or

di fferent manner, by hydroxyl, methoxy or ethoxy, or denotes cycl opentyl or
cycl ohexyl, and the heterocycles nmentioned under R3 and R4, fornmed together
with 25 the nitrogen atom are optionally nono- or disubstituted, in an

i dentical or diffefrewhichanner, if appropriate also gemnally, by hydroxyl,
nmet hyl ?6 et hyl ,

R’ denotes hydrogen, straight-chain or branched alkyl having up to 4
carbon atoms, which is optionally mono- or disubstituted, in an
identical or different manner, by hydroxyl, straight-chain or branched
alkoxy each having up to 4 carbon atoms, or denotes Cj.-cycloalkyl,

15
and the heterocycles mentioned under R* and R?, formed together with
the nitrogen atom, are optionally mono- or disubstituted, in an
identical or different manner, if appropriate also geminally, by
hydroxyl, straight-chain or branched acyl or alkoxycarbonyl each
20 having up to 4 carbon atoms, optionally by straight-chain or branched
alkyl having up to 4 carbon atoms, which is optionally mono- or

disubstituted, in an identical or different manner, by hydroxyl,

R’ and R identically to or differently from one another denote hydrogen,
25 straight-chain or branched alkyl having up to 6 carbon atoms, hydroxyl

or straight-chain or branched alkoxy having up to 6 carbon atoms.

According to a particularly preferred embodiment of the present invention, in the
case of the reactants and the final product of the process according to the invention

30



RS denot es hydrogen, 30 R6 denotes et hoxy. -9 In the context of the
present invention, the substituents, if not stated otherw se, in general
have the followi ng neaning: 5 Alkyl in general represents a straight-chain
or branched hydrocarbon radi cal having 1-t'c 6 carbon atons. Exanpl es whi ch
may be nention?d are nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
pentyl, isopeRiyl, déresesl hydregehenrystraight-kimin or prapehed alkyl bavieg eptts 4acarbon
strai ght-chain or branched hydrocarbon radical having 10 1 to 6 carbon
atons, which is boff88%> via an oxygen atom Exanpl es which may be menti oned
are met hoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, pentoxy

i sopent oxy, hexoxy, isohexoxy. The terns "al koxy" and "al kyl oxy" are used
synonynous! y. RI5 Adgrotésrstrgimhecladin iyl lemvéng wp St4 cirgdit atomaj n or  br anched

| ower al kyl having 1 to 6 carbon atons, which is bonded via a carbonyl
group. anpl es which may be nentioned are: acetyl, ethylcarbonyl,

propyl carbonyh3 i sap i 20
Al koxycar bony ggﬁﬁbgﬂ@ggﬁ@g@Efgg?xengg§g§%?gﬂﬁkvqgﬂgkﬁﬁgﬁ%%%8@&??%%% yl O
Al kyl here in geneamloptiepalbssibsstugedsip @i et timeainnamidehicah oh diffdistd mienasbon
radical 25 having 1 to 6 carbon atons. Exanples which may be nentioned are
the foll owing al koRYB¥B®Yly| radicals: nethoxycarbonyl, ethoxycarbonyl,
propoxycar bonyl, iso propoxycarbonyl, butoxycarbonyl or isobutoxycarbonyl.
Cycl oal k~rl in general represents a cyclic hydrocarbon radical having 3 to
8 carbomp30 avpns. Cycl opropyl, cyclopentyl and cycl ohexyl are preferred.
Exanpl es whi ch may

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

a radical of the formula

—N N—~R’

15

in which

R’ denotes hydrogen, methyl or ethyl, which is optionally mono- or
disubstituted, in an identical or different manner, by hydroxyl,

20 methoxy or ethoxy, or denotes cyclopentyl or cyclohexyl,

and the heterocycles mentioned under R® and R*, formed together with
the nitrogen atom, are optionally mono- or disubstituted, in an
identical or different manner, if appropriate also geminally, by

25 hydroxyl, methyl or ethyl,

R’ and RS identically to or differently from one another denote hydrogen,
straight-chain or branched alkyl having up to 6 carbon atoms, hydroxyl
or straight-chain or branched alkoxy having up to 6 carbon atoms.

. 30



be nentioned are cycl opentyl, cycl ohexyl, cycloheptyl and cycl ooctyl. -
10 Hal ogen in the context of the invention represents fluorine, chlorine,
brom ne or iodine. 5 Suitable solvents for the individual steps of the
process according to the invention are th&-customary organi ¢ sol vents which
do not change under the reaction conditions. These preferably include

et hers such aAcairdinpyd a attienlarlygiprefens, enteddirmént dxf dlieuprasent giveutodn, di thetchsel

et her, or hydrocarbons such as penzene, tol uene, xylene, hexane,

cycl ohexane. off BRTRGRUSAIY ths drabig uctpr 198 PERSERRGIFDEAS DSRVesiieh as

di chl oronet hane, 10 trichl oronet hane, tetrachl oronet hane, dichl oroethane,
trichl oroethyl ene or chl orobenzene, or ethyl acetate, dinethylformam de,
hexamet hyl phoRphor dawotts mealeytopaihiyl,i | e, acet one, di met hoxyet hane or

pyridine. It is also possible to use m xtures of the solvents nentioned. 15
Particul%rly preferably, the reaction of the conpounds of the forrmula (I1)
W th sul phurigzacigl.l arrjqd out wthout solvent and the subsequent

one- pot react?on i%ﬂ?ﬁg$§gégﬂbf the reaction with thionyl chloride is
preferably carried out wi thout solvent and in the subsequent reaction with

the amne of the foynmula (IV) in xylene. 20 The reaction tenperature in the
process st epsRagebRdidentiadlyitper diffeeantly dront ane anothgs denete methy) af ptayl. Whidhi n a
relatively w de rapge.,.,. en I rried out, in I a rom-20C
Lo 200G bret er abi e ePiUR RE Bt dn o PRt R filiei ol of 8PEen 5O
inventign are genepyphydioal ri ed out at normal 25 pressure. However, it is
al so possible to carry themout at el evated pressure or at reduced pressure
(e.g. inarange from0.5to 5 bar). Inthe first step of the process
according to the invention, the sul phuric acid is enployed in an excess,
for exanple i a 2- to 2-fold excess, preferably in a 2- to 1030 fold
excess in each case relative to 1 nol of the conpound of the formula (11).
-11 In the second step of the process according to the invention, the
t hi onyl chl or Ruand B .dagatharexith the aitrages atam, foom adipariginy! onmerpholing! mug ¢o] d
excess, greferably uﬁ.a 5z t? 15ﬁo|d excess, in each case relative to 1 nol
of the é npound of 2 5m%8§%%I%PQW?I). The amne (IV) is enployed in an
equi nol ar anmount or in an excess, for exanple in a 2- to 5 10-fold excess,
preferably in a 2- to 5-fold excess, in each case relative to 1 nol of the
conpound of the formula (111). The reaCtiyn of the conmpound of the formula
(I'11) with thionyl chloride is prefenably garRed out in the presence of
catal ytic anmounts of a base, catal yti & _anmpunts being 10 understood as
meani ng a marked (for exanple at |east ten-fold) excess of the base in

in which

20 R’ denotes hydrogen, methyl or ethyl, which is optionally mono- or
disubstituted, in an identical or different manner, by hydroxyl,

methoxy or ethoxy, or denotes cyclopentyl or cyclohexyl,

and the heterocycles mentioned under R’ and R*, formed together with
25 the nitrogen atom, are optionally mono- or disubstituted, in an
identical or different manner, if appropriate also geminally, by

hydroxyl, methyl or ethyl,

R’ denotes hydrogen,
30

R® denotes ethoxy.



conparison to the reactants. Suitable bases are, in general, cyclic am nes,
such as, for exanple, piperidine, pyridine, 4-N, N-di methylam nopyridine, or
C, -C4-al kyl am nes, such as, for exanple, triethylamne, or preferably

am des such as, for exanple, N, N-dinet hyl'f90‘r mam de or N, N-di butyl f or mam de.
N, N-di met hyl formam de is 15 particularly preferred. The conpounds of the
formula (11) can be prepared, as described in WO 99/24433, from conpounds
of the formul 20 in ich OR O ~ , ~N~-OL H O R  and RZ havye the
Tean ng | ndi Bt B SeBiRs b5 4 At mysioan i wERbE. ERgl et Shanistor

al kyl havi ng g&hetrél hﬁv&ﬂ{el?eﬁ‘o\@itng'?ﬁeanm th conpounds of the general formula
(V) 30 - 12 H R NH\ WNWR5 In \M%ich H(VI), x HCI 5 RS and R6 have the
nmeani ng i ndi cated above. This reaction can either be carried out as
described in 9/ 24433 in a two-stage reaction in the system et hanol and
phosphor gs ox&ﬁé‘? Beners rEl?rE?ﬂ“&r%%faFéﬁ'é’hé‘P 95 beanshedhhydrocasbnngiadigak pvingel
present inventj L .a - Y QY| oY) 0 i he
systens net ha%do?rkélh np?ltgﬁ%hgéglgﬁ%i%ﬁ{%% e/ ﬂ)aeggﬁe? %rgi]rgetggl, %gﬁlf’i %@Pe{fl y
preferably meisoproplyl, bogyl,dsobinpy], mehtydriseientyl deryl, soheiyll. Suitabl e sol vents
for this reaction are the customary organic solvents which do not change
under the reaction conditions. These preferably include ethers such as

di et hyl 15 et i , ran.. ol { e r -

hydr ocar bons g@g%yglg %élgér%?erﬁér,eég{ng%ﬁ%%&%&Miﬁptenn%Gf%%e%bg%g?&ég%b% %?ﬁ:%h%{mg
petrol eutn fr agtto Gnirbodr atbidb 0gBIAR iy Borated MO Bs oS ykeh atsm JECdhslePwRichangy be
trichl oronmet hane, tetrachl oronmet hane, dichloroethane, trichloroethylene or
chl or obenzene mestongdcagonethaxis HEtRAXYmPrOR%Y! ISORIOREXY| Duteryp itnbainaly, pentoxy

I sopr opanol O'{soBéng)EﬁnRémxw i?&h@ﬂ)xﬁC’%eattgrrnsac'gltk%%'t rainlde"alﬁyclce»%)?'n%}e used

synonymously.

15 Acyl in general represents straight-chain or branched lower alkyl having 1 to 6
carbon atoms, which is bonded via a carbonyl group. Examples which may be
mentioned are: acetyl, ethylcarbonyl, propylcarbonyl, isopropylcarbonyl, butyl-

carbony!l and isobutylcarbonyl.

20 Alkoxycarbonyl can be represented, for example, by the formula

—IC|3—OA|kyI
O

Alkyl here in general represents a straight-chain or branched hydrocarbon radical
25 having 1 to 6 carbon atoms. Examples which may be mentioned are the following
alkoxycarbonyl radicals: methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, iso-

propoxycarbonyl, butoxycarbonyl or isobutoxycarbonyl.

Cycloalkyl in general represents a cyclic hydrocarbon radical having 3 to 8 carbon
30 atoms. Cyclopropyl, cyclopentyl and cyclohexyl are preferred. Examples which may

be mentioned are cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.



-20 di nmet hoxyet hane or pyridine or acids such as acetic acid. It is |ikew se
possible to use m xtures of the solvents nentioned. According to the
present invention, alcohols, particularly preferably nethanol, are
preferred for the first step, and either-dfchl oroethane (as described in WO
99/ 24433) or particularly preferably acetic acid for the second step. 25
The reaction tenperature in this reaction can in general be varied within a

relatively w range. In general the reaction is_carried qut in a range
from -20C t o Hleeeh JF unt, balest pF i R Greresents Jhangh SopEsbPEMS & n
general carneg,@y at normal pressure. However, it is also possible to

carry out the reaction at elevated pressure or at reduced pressure (e.g. in
a range fromO0.5 to 5 bar). The reactants are enployed in this reaction as

crude products. . endi ng_on the constitutjon of the reactants, these can
be enpl oged i 3%51?}? SRV o cmndivGAMADHEP ! th BracR ACERIEIRrp Sheiersion are

enpl oyed i n ag..e gﬁ&w M cTalaiale . 3 1N
sonme cases or Ehgaeriﬁ e p é%%;rme%dsgccorg’?%g (ﬁ)n%&?ggéﬁ@% té%//)r%agﬁ\%neiré?ﬁdégm{&
conpounds of Thesegeeferably inolideibthefs\duth) afRdie(Bot dthéVidigxadd tétrahwdidofltaRzlyvab t he
meani ng i ndi cated above and 20 25 T represents hal ogen, preferably

chlorine, firdimghyhgthesgehydircaibens suehpobanaencotoliane, xdener baxape chelpbexens | | )
R ~ (V HxC o&N rdIély 'SflgaPtiﬁrs hgls i }umgé%'ragg#r:&ga{ﬂé&ghcsﬁ%fdag bgi\éﬁlo'éorxgefqh%ne- 14

if appropriate ininer vents, e presenc base
and/ or 110i et fohdrbiyibthald, Or itd@chlofintethidie, CodipMbEthand, t hAclIsMethalend O Bl @
(IX) R R? CONH 'CO2H 5 in which .
chlorobenzene, or ethyl acetate, dimethylformamide, hexamethylphosphoramide,
acetonitrile, acetone, dimethoxyethane or pyridine. It is also possible to use mixtures of

the solvents mentioned.

15 Particularly preferably, the reaction of the compounds of the formula (IT) with sulphuric
acid is carried out without solvent and the subsequent one-pot reaction in the case of
the reaction with thionyl chloride is preferably carried out without solvent and in the

subsequent reaction with the amine of the formula (IV) in xylene.

20 The reaction temperature in the process steps according to the invention can in general
be varied within a relatively wide range. In general, it is carried out in a range from

—20°C to 200°C, preferably from 0°C to 70°C.

The process steps according to the invention are generally carried out at normal
25 pressure. However, it is also possible to carry them out at elevated pressure or at

reduced pressure (e.g. in a range from 0.5 to 5 bar).

In the first step of the process according to the invention, the sulphuric acid is
employed in an excess, for example in a 2- to 2-fold excess, preferably in a 2- to 10-

30 fold excess in each case relative to 1 mol of the compound of the formula (II).



-R and R2 have the neaning indicated above, 10 and finally reacted wth the
conpound of the formula (X) OCI' COL (X' z in which 15 L has the

meani ng indicated above, in inert solvents, if appropriate in the presence
of a base. Suitable solvents for the indilidual steps of the process are
the customary organi c 20 sol vents which do not change under the reaction
conditions. Thethe spr:cmﬁemabbﬁ/tﬁermbcﬁﬂe aetdnding ts tlehinasntiting they thianyhehloridé osxane,
t et rahydr of ur an, col dinethyl et r ar bons suc as bhenzepe,

t ol uene, xyl effBPlofRAiRRD ex&%i@’ﬁ@&%@%‘?agef‘r%(?ég&rﬂ?eé%tﬂrﬁﬁ@ lydp R

hal ogenohydr o r oTge o) ?H{ﬁr Th
tetrachl orome Q%%d?lg%%h?%é? egérﬂa\}g t?%ﬁf@f@g%c Ek@or b oro%émgenee

et hyl 25 acet ah@e (W)nebimpldyedmdp)mﬂaxaﬂmﬂmr phms@deesrsafurdeampleat Qi tor i I e

acet one, di met hoxyet hane or ridine. is al so possible to use m xtures
of the sdl veni&faldgxsesh@meterablyinagyfo Meldfeixrf‘eﬁ ig eagh cast eelativg de il apel of thene
conpound of t the conmpound of the formula (VIII), the
carryi ng-out oFmé H?gglg'gflwgﬂﬂ%m i chl oronet hane or the carrying-out of the
reaction without inert solvent is particularly preferred the reaction
being carried out in the presence of a base, eferably an al kali netal or
al kal i ne ear t Rheraagiion of g compaund phtheifermuyla Kﬁl) ity iyl ghledds srarefgtabbii de

sol ution s acSRkES in 2 prkldod 56 AT SBiouhSyT £35L! SARVRL bl IRRINC

of the fornul aa“(]? orrpou ornit e carrying-out
of the [@acti giterdioc 48 Héahi @i‘naﬁ‘l@gdr%& Yeéxafiplt &NeAN nM¥Id) @k&8s bSthe base in
particularly preferred. 10 Suitable ses are in general cyclic am nes,
such as, for eorapaisen tmthpeﬁacéﬁntﬁe Supghw biasee areg imgangyal aqwh@plymesu syeh as, for
Cl-C4- aI kyl am n such m ne

|
pyri di ne and/ Gt nmlemprﬁwcgpﬁ rPaWHe [ :-:lg ?‘é‘ge%*'}yi%'%‘¥?§5n’d1% %eg‘éréli(alagme’ﬁ
general enpl oyed id) N cRBMPR! tfiétAarhired 0@ proferdi ianddedniikh &, gbelerfthylel t O

3 nol equivalents in conparison to the reactants. The reaction tenperature
can in generaN, Hﬁ@lm%thylﬁmwwh nom NeN-alibupdfoymaiiie. r Mhjedimpthyljermamife ihe
reactrorfsrs car ‘gd out a range from-20C to 200C, preferably from 0C 20
to 100C.° The B he formulae (M), (VIll) and (X) are known per
se or can be prepared by nmet hods known to the person skilled in the art,

for exanple according to
The compounds of the formula (II) can be prepared, as described in WO 99/24433,

from compounds of the formula (V)

V L]
Rz)L”)\'HLOL )

20 O

in which
R' and R? have the meaning indicated above
25 and
L represents straight-chain or branched alkyl having up to 4 carbon atoms,

with compounds of the general formula (VI)

30



the processes described in WO 99/ 24433. 25 Dependi ng on the constitution of
the reactants, the conpounds of the forrmulae (VIl) and (VIII) are enpl oyed
i n equi nolar anobunts or one of the two reactants is enployed in an excess.
30 Depending on the constitution of the rFactants, the conmpounds of the
formula (1 X) and (X) are enployed in equinolar amounts or one of the two
reactants is enployed in an - 16 eNdgss. The conpound of the formula (X)
is preferably enployed in a 1.5- to -fold excess. The compounds of the
formula (Vn can be prepared iR\ vari ol ways. For exanple, they 5 can be
prepared according to WO 99/ 24\ reacting conpoyygls of the genera
formula (XI) Rs CN (XI'), Rs infWw BHRS and R6 have 't he neani ng
i ndi cat ed above, wi th ammoniu Dri de inlgﬂluene and in the presence of
triethylalum niumin hexane ip/a enperatﬁr range from-20C to room
tenperature, preferably at OB 15 and nornal pressure, and the resulting
am dine ~s reacted, if appropriate in situ, with hydrazine hydrate. The
conpounds of the general forrmula (Xl) are known per se or can be prepared
according to cus&ggary nmet hods. For exanple, according to WD 99/ 24433,
these are 20 Hc¥ ible fromthe correspondi ng phenol derivatives by
etherification. Al so possible, however, is the reaction of the
correspondi ng benzam des in an inert organic sol vent

5 R’ and R® have the meaning indicated above.

This reaction can either be carried out as described in WO 99/24433 in a two-stage
reaction in the system ethanol and phosphorus oxychloride / dichloroethane or
preferably according to the present invention in a two-stage reaction as a one-pot
10 process in the systems methanol and phosphorus oxychloride / acetic acid or

particularly preferably methanol and acetyl chloride / acetic acid.

Suitable solvents for this reaction are the customary organic solvents which do not
change under the reaction conditions. These preferably include ethers such as diethyl

15 ether, dioxane, tetrahydrofuran, glycol dimethyl ether, or hydrocarbons such as
benzene, toluene, xylene, hexane, cyclohexane or petroleum fractions, or
halogenohydrocarbons such as dichloromethane, trichloromethane, tetrachloromethane,
dichloroethane, trichloroethylene or chlorobenzene, or alcohols such as methanol,
ethanol, n-propanol, isopropanol or n-butanol, or ethyl acetate, acetonitrile, acetone,

20 dimethoxyethane or pyridine or acids such as acetic acid. It is likewise possible to use
mixtures of the solvents mentioned. According to the present invention, alcohols,
particularly preferably methanol, are preferred for the first step, and either
dichloroethane (as described in WO 99/24433) or particularly preferably acetic acid for
the second step.

25
The reaction temperature in this reaction can in general be varied within a relatively
wide range. In general, the reaction is carried out in a range from -20°C to 200°C,

preferably from 0°C to 70°C.



such as toluene with thionyl chloride with heating to, for exanple,

50-100C, preferably 70-100C, to give the conpounds of the fornmula (XlI). 25
Al ternatively, the conpounds of the fornula (VI), however, can al so be
prepared by reacting the conpounds of t hel3 ornul a (XI') in the presence of a
base in an inert organic solvent wth hydroxylam ne hydrochl oride to give
the conpounds of the formula (X 1) - 17 RS NNOH/NH (~), v RS in which
RS and R6 have[: t he maani_nrggpi ndi cat ed above, 5 and tﬁgn reacti ns% with a
reduci ng agent NiSHeagHOR i EeRera g ouf g norpal RIESSUEoHBBEYAS! BrRIOMOSTRIE I a

(XI1i) RS NH Lorrv i j i ng. iLndi d
above, which cgg ?ﬁéﬁgﬁ%&?%ﬂa%t%aﬁa tpﬁ%ﬁ%?oéz%? rr1e E@déﬂggg?&% “g%léér]’%?‘?’g‘fe in
situ, to giveOtshe SHar)conpounds of the fornmula (VI). Suitable solvents for

these reactions are the customary organi c solvents which do not change
under theé reaction conditions. These are preferably al cohols such as

nmet hanol , eth I LSQ-p - . SHC i i e,

t et r ahydr of ur gﬁg ra yagltlt)ﬁS 9‘?0&@?%8%1;% %elp ﬁré:?ct lggrﬁh%?eg?g%dg%gﬁ's E)tgﬁééﬁmgb‘g)e{tﬁé;ene,
t ol uene, Xxyl eoénstifiod D theQyatHIe XRBEcH beihployeduiefuimdldr @mdunt® br one of the

hal ogenohydr ocar bons such as di chl oronet hane, trichl oronet hane,

t et r achl or omet'WaFractapss 6 by @aPIRYREN an €X¢8ss-or oet hyl ene or chl or obenzene, or
et hyl acetate, dinethylformam de, hexanet hyl phosphoram de, acetonitrile,
acet one, di nmet hoxyet hane or pyridine or acetic acid. It is |ikew se

possi bl @025 t The@nipodhdsr 665 thef folglasOhvadtiqoWaNini &9hed cases or can be prepared
according to WO 99/24433 by converting compounds of the general formula (VII)

R>-CO-T (VI)

15 in which

R? has the meaning indicated above

and
20

T represents halogen, preferably chlorine,

firstly by reaction with compounds of the general formula (VII)

R1
P (VI

25 HO,C™ "NH,

in which

R' has the meaning indicated above

30



--18 The reaction of the conpounds of the formula (XI) to give the conpounds
of the formula (XIl) is particularly preferably carried out in isopropanol.
The reaction of the conpounds of the fornula (XIn to give the conpounds of
the formula (Xal) is particularly preferabty carried out in acetic acid.
The reaction of the conpound of the 5 fornmula (XI1T) with hydrazi ne hydrate
i s parti cul ar ify agprefreateabh yinerarsobdnsutif iapproptidtanol the Thresace edicd ibasts aad/er i n
general carned, out at normal pressure. wever, it is als ossible to work
at el evat ed prrgg%tﬁxlél‘ycsFhlagg?vélﬁaéwoafp@slg o thegeperal FPr@Ulaa@?é from0.5 to 5
bar). 10 The reaction tenperature can in general be varied wthin a
relatively wide range. In general, the reaction is carned out in a range
from-20C to 200C, preferably fromOC tg' | 00C. 15 The reaction of the
conpounds of the formula (XI) to give the conpounds of the formula (XIl) is
carried out in the presence pﬂq@d&ﬁNH/£;@@q¢le basedXbe, in particul ar
cyclic anmines, such as, for exanple, piperidine, pyridine,
di met hyl am nopyri di ne or C, C4-al kyl am nes, such as, for exanple,
triethylamne. Triethylamne is preferred. The base is in general enployed
in an amount {{®Richk Ml to 4 nol, in each case relative to 20 1 nol of the
conpound of the formula (XI). The reduction of the conpounds of the fornula
(XI'l') to give the conpounds of the fornmula (XIB) can be carried out using

t he reduci ng agent s.customary for, reacti.ons of this type under the

condi tions kngmﬁ“ég'§W§ EPE%ﬂmERW¥F%ﬂJ@%“?he art. According to the 25

i nvention, hydrogenation in the presence of a catalyst such as palladi um on
carbon in acetic acid is preferred. Depending on the conposition of the
react antl@, thendfingdhueagedvith e doomprmhnd of tie)foamaa liXyr oxyl am ne

hydr ochl ori de or the conpounds of the formula (XI)I) and hydrazi ne 30
hydrate are enpl oyed in equi nol ar anounts or the hydroxyl am ne

hydrochl ori de or the hydrazine hydrate is enployed in an excess. -19 The
conpounds according to the inventionflare inhibit8%s of cQ@WP-net abol i zi ng
PDEs and are already described in B2g433. 5'<FPhe present invention is

shown in greater detail below wth the ai’d of non-restricting preferred
exanpl es and conpati son exanples. If not stated otherwise, all quantitative
data rel ate tH‘gEFéentages by wei ght. -20 Exanmpl es ' H NWR spectra were
measured at roomtenperature using the WP-200 SY spectroneter from Bruker.
The sol vents used were deuterated di nethyl sul phoxide or 5

deut er odhl or ofdvastheoneaning mdicatedraboet, hyl si | ane as an internal standard (if
not noted

in inert solvents, if appropriate in the presence of a base.

Suitable solvents for the individual steps of the process are the customary organic
20 solvents which do not change under the reaction conditions. These preferably include
ethers such as diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether, or
hydrocarbons such as benzene, toluene, xylene, hexane, cyclohexane or petroleum
fractions, or halogenohydrocarbons such as dichloromethane, trichloromethane,
tetrachloromethane, dichloroethane, trichloroethylene or chlorobenzene, or ethyl
25 acetate, dimethylformamide, hexamethylphosphoramide, acetonitrile, acetone,
dimethoxyethane or pyridine. It is also possible to use mixtures of the solvents

mentioned.




-otherwi se). MS spectra were neasured using the spectroneters M40 from AMD
and APl 150 from PE/SCIEX. The relative signal intensity is indicated (in
per cent relative to the 10 base peak). HPLC anal ytical data were recorded
using the HP 1090 apparatus from Hew ett “Packard. The exact conditions are
i ndicated in the respective working exanpl es. -21 Starting conuounds
Exanpl e |: Pr &pathetfirgrstepf the r¢a2tiet bivthy pbrapgund-d&-teefohmpla dp¥) watkHhandogiegpoond

f5 1-fIf 1,2,41triazin-4- 5 la) Preparation of .2-hutyrylani nopropionic
nei d O 1-N oostths Ttz gV dhe ShriBoRt ob D ECHPAR T PHORSENEB OSBRI um
hydr oxi de sol léaergn lofit 65RE r& b wWilluGRgA sy dd? islg&imm@; Ry the GBcAbA d€-
After addition o %utyl acetate, the mxture Is C|d|f|e8 w th hydrochloric

aci d, the organing calriedeui in the pagsaticechf af Yase rpaefetablyamuskalismptaberealkaline earth
re-extracted. The organic phase is dried hy azeotropi¢c distillation. The
crystal | Pzat e medal; 611%5@%@@%@9@9%%9@% hydspxidesolupndisiasalvents vi el d:
132.6 kg (68%9 ~HNWR 8 =0.8 (t, 3 H, 1.25 (d, 3 H, 1.5 (m 2 H, 2.1
(t, 2 H, 42 (q, 1 H, 81 (d, NH, 12.0-12.7 (s, COOH) 20 Ms: 336
(2MrNH4, 40), F3i9hd 28donld stép) ,thd Fdactidit Nfidthe kOtpourdd Of (théifornRd (D) with the
Preparation of 2-ethoxybenzonitrile ~O CN 25 260 k% of thionyl chloride are
added at 85- 95empeund &fdhkedemyta dK)28® rynapg-out of the reaction in a mixture of

tetrahydrofuran and pyridine is particularly preferred.

10
Suitable bases are in general cyclic amines, such as, for example, piperidine, pyridine,
dimethylaminopyridine or C;-C4-alkylamines, such as, for example, triethylamine.
Triethylamine, pyridine and/or dimethylaminopyridine are preferred.

15 The base is in general employed in an amount from 1 to 5 mol equivalents, preferably 1

to 3 mol equivalents in comparison to the reactants.

The reaction temperature can in general be varied within a relatively wide range. In
general, the reaction is carried out in a range from -20°C to 200°C, preferably from 0°C

20 to 100°C.

The compounds of the formulae (VII), (VIO) and (X) are known per se or can be
prepared by methods known to the person skilled in the art, for example according to

the processes described in WO 99/24433.

25
Depending on the constitution of the reactants, the compounds of the formulae (VII)
and (VIII) are employed in equimolar amounts or one of the two reactants is employed
in an excess.

30 Depending on the constitution of the reactants, the compounds of the formula (IX) and

(X) are employed in equimolar amounts or one of the two reactants is employed in an



et hoxybenzam de in toluene under nmetering control. The reaction mxture is
stirred -22 in the presence of heat. Thionyl chloride and tol uene are
then distilled off in vacuo. The product is enployed in the subsequent
stage as a crude product. Yield: 228.5 kg1?tr ude product) 5 "HNWR 8 =
1.45 (t, 3 H, 4.15(q, 2 H, 7.0 (m 2 H phenyl), 7.5 (m 2 H phenyl)
MB: 312 (2MrNektess3The cosipodid-diHhe faomla (X3 préferably emploped paa dt5-aa Sefold

2- et hoxy- N- hydr oxybenzam di ne N~\OH \ ~NH2 111 kg of 2-ethoxybenzonitrile
(crude pr oduc?’5°°?¥0m Exanple Ib are heated under 15 reflux with 164 1 of
triethylamne and 73 kg of hydroxyl am ne hydrochl oride in isopropanol. The
reaction mxture is treated with water and cooled. The crystallizate is

i sol at ed, wasfikelcanpbuadpbiie forimuld (V) cmtisguepardd is vaeusasays. Foviesampleabesct .
Yield: 92.6 kg (noist product) 20 1H NVR =1.35 (t, 3 H, 41 (q, 2 H,
5.6 (s, 2 H), ¥ be prepaged jqcordigntp VO 59.9@4(@3, by rpactipgcomgoungs of ma%,nersb),
198 ( MtNH4, 3%8“&33“)( M+H, 100) 25 Id) Preparation of 2-ethoxybenzam di ne
hydr ochl ori de ~ x"HCl \ ~NHZ -23 135 kg of

2- et hoxy- N- hydr oxybenzam di ne (noi st product) from Exanple Ic are
hydrogenated at 50-60C in acetic agid using palladiumon carbon as a

catal yst. For the work-up, the hy8nogenation reaction is freed fromthe
catalyst, treated with

CN (XD),

in which
10

R’ and R®have the meaning indicated above,

with ammonium chloride in toluene and in the presence of triethylaluminium in
hexane in a temperature range from -20°C to room temperature, preferably at 0°C
15 and normal pressure, and the resulting amidine 1s reacted, if appropriate in situ, with

hydrazine hydrate.

The compounds of the general formula (XI) are known per se or can be prepared
according to customary methods. For example, according to WO 99/24433, these are

20 accessible from the corresponding phenol derivatives by etherification. Also possible,
however, is the reaction of the corresponding benzamides in an inert organic solvent
such as toluene with thionyl chloride with heating to, for example, 50-100°C,
preferably 70-100°C, to give the compounds of the formula (XI).

25 Alternatively, the compounds of the formula (VI), however, can also be prepared by
reacting the compounds of the formula (XI) in the presence of a base in an inert
organic solvent with hydroxylamine hydrochloride to give the compounds of the

formula (XII)



5 hydrochloric acid and concentrated. Residual acetic acid and water are
renmoved by azeotropic distillation with toluene. The crystallizate is
isolated and dried in vacuo. Yield: 136.4 kg 10 HNWR 1.35 (t, 3 H), 4.15
(q, 2 H), 7.1-7.7 (m 4 H, phenyl), 9.1-9% (2 x s, 3 H, 10.5-10.7 (s, 1
H Ms: 329 (2M+H, 10), 165 (NHH 100) | e) Preparation of
(2- et hoxyphenyl ) - 5- et hyl - 7- RQP | -3Hi ohfpzo(5,1 fJ(1,2,43 15
riazin-4-one 231 kg of 2-butyry opyopi onic acid fron1Exaane la are
reated in 20 tetrahydrofuran w g of pyrlq , catalytic anmounts of
4-N, N di net hyl am nopyri di ne and g oNppthyI chi oroxal ate and stirred
with heating under reflux. Thegs€action mxture is taken up i n ethyl
acetate, washed with water and the ethyl acetate phase is concentrated. The
dlstlllatlon &ggﬁgﬁe is taken up in nethanol and reacted with the follow ng
sol ution. g of 2-ethoxybenzam di ne hydrochloride from Exanple Id is
treated in nethanol with 47.5 kg of hydrazine hydrate and the mxture is
stirred at room tenperature. The solutlon is conmbined with the solution of
2- but yryl ani nB- avd Rokaredhormagnipg tsiaatad abows:l oxal at e prepared above. The
react|0n5n1xture t hus -24 obtained is stirred wth heating under refl ux.
Met hanol™is renoved by distillation and replaced by acetic acid. Option A
5 138.6 kg of aphwephachs Wil & MdtindQgér imat 6fbamio oAt fleithe tdifpdinasence
of heat. Acetic acid is distilled off in vacuo. The residue is treated with
wat er and di ctiedemda GdHe or optionally methyl isobutyl ketone and rendered
neutral using sodi um hydroxi de sol ution. The organic phase is concentrated,
and the residue is dissolved in acetone and crystallized with cooling. The
crystallizate is isolated, 10 mashed and dried. Option B: At |east 190 kg
of acetyl chloride is added and ¢ Hn the presence of heat. Acetic
acid is distilled off in vacuo. jigtillation r due is treated with
acetone and 15 water, and the p rystalllze& by rendering neutra
W th sodi um hydroxide sol ution.qéTh€ produét is isol ated, washed and dried.
Yield: 90- 160 kg 20 1H—NNR S=10(t, 3 H, 1.6 (t, 3 H, 1.9 (m 2 H),
2 8 (s q ‘fﬁé % 4.3 (q, 2 H, 7.0-8.2 (Ar, 4 H, 10.3 (CONH, 1
s (Mg 149 (25), 151 (40), 121 (15) HPLC. Kromasil C 18
phase neut r al phosphate buffer, acetonitrile, 233 nm linear gradient of

30% acetonitrile ->680@6acetohitri[e (30 mn.): 25 99 area% (Rt 19.1 )
R’ and R” have the meaning indicated above,

2-
t
t

which can then be reacted with hydrazine hydrates, if appropriate in situ, to give the

15 compounds of the formula (VI).

Suitable solvents for these reactions are the customary organic solvents which do not
change under the reaction conditions. These are preferably alcohols such as methanol,
ethanol or iso-propanol, ethers such as diethyl ether, dioxane, tetrahydrofuran, glycol
20 dimethyl ether, or hydrocarbons such as benzene, toluene, xylene, hexane, cyclohexane
or petroleum fractions, or halogenohydrocarbons such as dichloromethane,
trichloromethane, tetrachloromethane, dichloroethane, trichloroethylene or
chlorobenzene, or ethyl acetate, dimethylformamide, hexamethylphosphoramide,
acetonitrile, acetone, dimethoxyethane or pyridine or acetic acid. It is likewise possible

25 to use mixtures of the solvents mentioned.



-25 Preparation Exanpl es Exanple 1 a:

4- et hoxy- 3- ( S- net hyl - 4- oxo- 7- propel -3, 4-di hydroi m dazo~5. 1-fl
~1.2.41triazin-2- yI)benzenesquIaonlc acid 5 194 kg of

2- (2- et hoxyphenyl ) - 5- et hyl - 7- pr opyl - 3FLrﬁ§dazo[5 1-f] [ 1,2,4]triazin-4
one fromExanple le is reacted with 504 kg of concentrated sul phuric acid.
The 10 react i dhe mreaction efi the adohpdurtds wﬁaﬂherfpnmdal(&l) toagide tthee compeurals |df 2h¢ e i S
[ vacuo, Yield = 0.95

i sol ated and r|e 195. 2

1.3 (t, 3 H) a(gﬂ])zls Wﬁncgla@ly(pgefergg (11? 1serqg5moq 4TI1e {e&ctlo& qj"‘)tﬁe 7 15
(Ar, 1 H), SimbSind? df')thelf%nﬁulﬁs(%@'% %{Se B9% ofelMblihds1 90 Mne Rfermula? i) 191
(40) HPLC: X- Ter a C- 18 phase, aqueous phosphoriC¢ acid, acetonitrile, 242
nm |inear gr @ahmeuﬂ'arlpfprdfﬁ%laccamaicmt il acetic aelﬁ(Vd“hc:(-:etaourmt ofi the cO@pouridnof)the 20
98 area% (R

2. ~2_ et héxy 5?((ra‘?u& Qgpgyvﬁgﬁﬁég)aﬁng fllgtg)ptﬁ Wlﬁlﬂq{g’rﬁfﬁerably carried out in methanol.

-5-net hyl - 7propyl -3H i m dazol 5. All.2.41 triazin-4-one HNi \ NiN/ N O=~=0
NC- NJ

These reactions are in general carried out at normal pressure. However, it is also
possible to work at elevated pressure or at reduced pressure (e.g. in a range from 0.5 to
5 bar).

10
The reaction temperature can in general be varied within a relatively wide range. In
general, the reaction is carried out in a range from -20°C to 200°C, preferably from 0°C

to 100°C.

15 The reaction of the compounds of the formula (XI) to give the compounds of the
formula (XII) is carried out in the presence of a base. Suitable bases are, in particular,
cyclic amines, such as, for example, piperidine, pyridine, dimethylaminopyridine or C,;-
Cy-alkylamines, such as, for example, triethylamine. Triethylamine is preferred. The
base is in general employed in an amount from 1 mol to 4 mol, in each case relative to

20 1 mol of the compound of the formula (XI).

The reduction of the compounds of the formula (XII) to give the compounds of the
formula (XIII) can be carried out using the reducing agents customary for reactions of
this type under the conditions known to the person skilled in the art. According to the
25 invention, hydrogenation in the presence of a catalyst such as palladium on carbon in

acetic acid is preferred.

Depending on the composition of the reactants, the compounds of the formula (XI) and
hydroxylamine hydrochloride or the compounds of the formula (XIII) and hydrazine
30 hydrate are employed in equimolar amounts or the hydroxylamine hydrochloride or the

hydrazine hydrate is employed in an excess.



5 22.5 kg of 4-ethoxy-3-(5-nethyl-4-o0xo-7-propyl -3, 4-di hydro-i m dazo[5, 1-f]
[ 1,2,4]triazin-2-yl)benzenesul phonic acid fromExanple la is reacted with
74 kg of thionyl chloride and catal ytic anpunts of dinethylformam de until
t he evol ution of gas has ended. Xyl ene isl?epeatedly added to the reaction
m xture and thionyl chloride is 10 distilled off. 15.1 kg of

N- et hyl pi perazi ne are added to the suspension and it is stirred. After the
addi ti on of er, it is adjusted to pH.1 using hydrochloric acid, and the
phases are s\éﬁiw spepounfll accordiag (R thg imeation a6 AP G FEWCW@H@‘%%PDES
rendered neutr '@ﬂﬁj [ [ 5hQ%proxide solution. The m xture is
cool ed, and tﬁ@&%$¥%ta f%%gﬂggﬁgﬁggg?ate , washed and dried in vacuo. 15
Yield: 26.1 kg "HNWR 8 =1.0 (2 xt, 6 H, 1.6 (t, 3 H, 1.9 (m 2 H),
2.45 (q, 2 H, 2.55 (m 4 H, 2.6S (s, 3 , 3.0 (t,,2H, 3.1 (m 4H,
4.35 (q, 52 H) The preseqtapventionds H)qwnrl.n%rfad@r!ﬂeialmbﬁ.wnﬂ( the a1dj ofyyon-rgstgiciiaONH)
M5: 489 (MtH, : : 0 =
X Terra C 16 BRacied elaiples Al coribinscn it nbr ek opyisE ) iarive,
gradi ent of 2Q@%aaelateadipticehiagesbyAbdigicetonitrile (20 min.): 98 area% (R

16. 3) -27 1 c) 2-f2-ethoxy-5-(4-ethyl pi perazi n-1-sul phonyl )phenvl|
-5-nmeth |-y 7Tpropyl-3H imdazol5, | -fl A 2,41 triazin-4-one hydrochl oride
trihydrate xHC (x3H20) 5 22.5 kg of

2- [ 2- et hoxy- 5- (4- et hyl pi perazi n-1- sul phonyl ) phenyl ] - 5- net hyl - 7- pr opy!l
3Himdazo[5,1-f][1,2,4]triazin-4-one fromExanple Ib is dissolved in 5.1
kg of concentrated hydrochloric acid and acetone / water ( 12:1 v/v) in the
presence of heat. 10 The clear solution is filtered hot and crystallized by
cooling and seeding. The crystallizate is isolated, washed and dried in
vacuo at about 30C and about 300 nmbar. Yield: 25.4 kg 15 Mp. (DSC): 192C
HPLC. X-Terra C 18 phase, neutral phosphate buffer, acetonitrile, 242 nm

| i near gradi ent of 20% acetonitrile -> 75% acetonitrile (20 mn.): 20 99
area% (R, 16.3)



C) J WD 02/ 50076 -28 Patent Clains 1. Process for the preparation of
conpounds of the fornmula |I 5 10 PCT/EPOL/ 14239 OR HN Yi\ s R\ ~~N N~
(1)~ RR5 S02 NR3R4 in which Rl represents hydrogen or straight-chain or
branched al kyl having up to 4 carbon atom- R2 represents straight-chain

al kyl having up to 4 carbon atons, R3 and R4 are identical or different and
represent a sgExamples- chain or branched al kyl chain having up to 5 carbon
atons, which is optionally 15 substituted up to two tines in an identical
or different manner by hydroxyl or nethoxy, or 20 R3 and R4, together with

t he nitrogen g?g&f&g Lpherd di , 508y i ng
or a radical R é&al gkf\él ltqﬁeqlh-%ﬂXéi atm{&ﬂqg@wﬂat@% @H dgmribﬁgg O?drbngrgen
fornyl, straigfettrometenfrom Brukec Tad seloyhts ased were deuterated dimethyl sulphoxide or

5 deuterochloroform containing tetramethylsilane as an internal standard (if not noted

otherwise).

MS spectra were measured using the spectrometers M 40 from AMD and API 150
from PE/SCIEX. The relative signal intensity is indicated (in per cent relative to the

10 base peak).

HPLC analytical data were recorded using the HP 1090 apparatus from Hewlett

Packard. The exact conditions are indicated in the respective working examples.



al koxycar bonyl each having up to 6 carbon atons, or straightchain or
branched al kyl having up to 6 carbon atons, which is optionally nono- to

di substituted, in an identical or different 5 manner, by hydroxyl,

car boxyl , stralght chain or branched aIko%& or alkoxycarbonyl each havi ng
up to 6 carbon atons, or denotes C3_g-cycloal kyl, and the heterocycles

ment i oned undSﬁnﬂ@g&nduﬁggdéorned together with 10 the nitrogen atom are
optionally nono- to disubstituted, in an identical or different manner, if
appropriate also gemnally, by hydroxyl, formyl, carboxyl, straight-chain
or branched agyhmpre 1al kpropaatBnyr e?@etlﬂ@(vﬂ?@nﬂpStrﬂetﬁvlc’ﬁﬁl%m 319 HRdaz>
and/ or the hefCerotycres ne oned under R3 and ogether wtih the
nitrogen atom are optlﬂhBEHYZSﬂbﬂmanmmd by stralght chaln or branched

al kyl having up to 6 carbon atons, which is optionally nono- to

di substifuted, in an identical or dlfferent nanner by hydroxyl or

car boxyl, 20 d/ o der R3 and R4, forned

t oget her mnth%?he ﬁ(fm%ggﬁ} %¥9 re o% y substltuted by pi peridinyl
or pyrrolidinyl linked via N 25 RS and R6 are i dentical or different and
represent hydrogen, straight-chain or branched al kyl having up to 6 carbon
atons, hydroxyl or straight-chain or brafched al koxy having up to 6 carbon
atons, characterized in that compou formula (I11) 30 -30 OR HN
~i\ RS\ /N~ NN~ (B), R Rin which™R, NrRz, ®&Hand R6 have the neanings
i ndi cated above, 5 are reacted with sul phuric acid to give conmpounds of the
formula (I1l1) OR Rs HN ~iI\N W ~N~

10 A solution of 100 kg of D,L-alanine in aqueous sodium hydroxide solution is reacted
in the cold with 119 kg of butyryl chloride. After addition of butyl acetate, the
mixture is acidified with hydrochloric acid, the organic phase is separated off and the
aqueous phase is re-extracted. The organic phase is dried by azeotropic distillation.

The crystallizate is isolated, washed with butyl acetate and dried.

15
Yield: 132.6 kg (68%)
'H-NMR: 8= 0.8(, 3H), 1.25(d,3 H), 1.5(m,2H),2.1(t,2H),4.2(q, 1H),
8.1 (d, NH), 12.0-12.7 (s, COOH)
20 MS: 336 (2M+NH,, 40), 319 (2M+H, 15), 177 (M+NH,4, 100), 160 (M+H,
20)
1b) Preparation of 2-ethoxybenzonitrile
/\O
CN
25

260 kg of thionyl chloride are added at 85-95°C to a suspension of 250 kg of 2-

ethoxybenzamide in toluene under metering control. The reaction mixture is stirred



NR2 (Ill), RS ~S020H in which 10 R~, R2, RS and R6 have the neani ngs

i.ndi cated above, and then with thionyl chloride and the product thus
obtained is reacted in situ in an inert sQlvent with an am ne of the
formula (1V) 15 HRS/N~R4 (1V), in which"R3"and R4 have the neaning

i ndi cated above, 20 and, if appropriate, reacted to give the correspondi ng
salts, hydr at éstherpré$eosd debeat. Thignyl Zhldpide pad doluecnmardithen distilidadfifninl yacuo.
characterized dn tQ@t.S Rl denotes hydrogen or strai,ght-chain or branched
alkyl having 4B° PRUACUS epBlPER aviDe ssequetisiage a7 p SRGRPIANE n al kyl havi ng
up to 4 carbon atons, 10 R3 and R4 identically to or differently from one
anot her denote a straightchain or branched al kyl chain having up to 5
carbon at ons, Yi¢ldcRB28.5 kgff¢rudeptddyc3ubstituted up to two tines in an
identical or different manner by hydroxyl or nmethoxy, 15 or R3 and R ~,
togethersmﬁth the nitrogen atom forma piperidinyl or norpholinyl ring or

a radical of 1 rmul g 2 i i C t e

strai ght - chai nﬁg\rn(d%r' anc e'aqélélk@ﬁaﬁgi/?r%nhb%@tﬁgﬂcg%wgﬂgnz% %izcﬁ’ is
optional |y nono- or disphaiyituted, in an identical or different manner, by
hydr oxyl , strajght-chain or branched al koxy each having up to 4 carbon
atons, or dendM¥Bs C3_6- 1% (AN, 3301 Y IHNE4HEPLLAE YN es nmenti oned under
R3 and R4) fornmed together with the nitrogen atom are optionally nono- or
di substituted, in an

10 Ic) Preparation of 2-ethoxy-N-hydroxybenzamidine
|
NH,

111 kg of 2-ethoxybenzonitrile (crude product) from Example Ib are heated under
15 reflux with 164 1 of triethylamine and 73 kg of hydroxylamine hydrochloride in
isopropanol. The reaction mixture is treated with water and cooled. The crystallizate

is isolated, washed and employed in the subsequent stage as a moist product.

Yield: 92.6 kg (moist product)

20
'H-NMR: d =135, 3 H), 4.1 (g, 2 H), 5.6 (s, 2 H), 6.9-7.4 (4 H, phenyl), 9.4
(s, 1 H, OH)
MS: 361 (2M+H, 30), 198 (M+NH,4, 30), 181 (M+H, 100)

25 Id)  Preparation of 2-ethoxybenzamidine hydrochloride

~N0 NH xHC

NH,



-32 identical or different manner, if appropriate also gemnally, by

hydr oxyl, straight-chain or branched acyl or al koxycarbonyl each having up
to 4 carbon atons, optionally by straight-chain or branched al kyl having up
to 4 carbon atons, which is optionally noAo: or 5 disubstituted, in an
identical or different manner, by hydroxyl, RS and R6 identically to or
differently from one another denote hydrogen, straight-chain or branched

| kyl havi 6 b hyd | i ght.- chai b hed
2 Koxy havi ng 1o RS2 SRBeAC R Gy e ckys, Gl PRI fforg BumeRISiIimers
charact eri zedhifop&imtedar FEGPER l¥sE 8 @gi@.@ pallh@usNém 44BN aPh cRaRSC Fef

al kyl having up to 4 carbon atons, 15 Rz denotes straight-chain alkyl
havi ng up to thecaobonp.athensydrénanch Reactideris i foseld| fromother catalfdte treated ywith om

one anot per denote nethyl or ethyl, ich are optionally substituted up to
PWo L1 nes i n DHORUARF B B Sroduiste Brp AR By RS S SFIRELHY R,
toget her w thayhegidtdiqae oﬁWﬂ‘?tofu@ﬁMeBb@?aﬁl'iﬂkéq%gs&?z{teé%cﬁ(ﬁl?@d iA%hew? Ting
or aradical of the formula NNR 1n which 30 R denotes hydrogen, nethyl

or ethyl, which is optionally nono or disubstituted, in an identical or
di fferent man - 33 hydroxyl, nethoxy or ethoxy, or denotes

cycl opent yl o%@?b%@lé%ﬂl ,

10 H-NMR: 1.35 (t, 3 H), 4.15 (q, 2 H), 7.1-7.7 (m, 4 H, phenyl), 9.1-9.4 2 x 5,3
H), 10.5-10.7 (s, 1 H)
MS: 329 (2M+H, 10), 165 (M+H, 100)

Ie) Preparation of 2-(2-ethoxyphenyl)-5-methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]-

o)
g w A
é/k\N/N

N/';§

231 kg of 2-butyrylaminopropionic acid from Example Ia are treated in

15 triazin-4-one

20 tetrahydrofuran with 341 kg of pyridine, catalytic amounts of 4-N,N-
dimethylaminopyridine and 392 kg of ethyl chloroxalate and stirred with heating
under reflux. The reaction mixture is taken up in ethyl acetate, washed with water
and the ethyl acetate phase is concentrated. The distillation residue is taken up in
methanol and reacted with the following solution.

25
192 kg of 2-ethoxybenzamidine hydrochloride from Example Id is treated in
methanol with 47.5 kg of hydrazine hydrate and the mixture is stirred at room
temperature. The solution is combined with the solution of 2-butyrylamino-1-

ethoxycarbonylpropenyl ethyl oxalate prepared above. The reaction mixture thus



and the heterocycles nmentioned under R3 and R4, fornmed together with 5 the
nitrogen atom are optionally nono- or disubstituted, in an identical or
different manner, if appropriate also gemnally, by hydroxyl, nethyl or
ethyl, R5 and R6 identically to or differ€htly fromone another denote
hydrogen, 10 straight-chain or branched al kyl having up to 6 carbon atons,
hydr oxyl or sbbtairgdtis stireadrwidh hd:at'mgcmdci‘ =fliipxMethanolng rammvied b distillaton andns.
4. Process aCCOﬁ?&F 8 to d aj characterized in that 15 R denotes nethyl
or ethyl, ¢ 8y acsticasit | R3 and R4 identically to or differently from
one anot her denote nethyl or 20 ethyl, which are optionally substituted up
to two tinmes in an identical or different manner by hydroxyl, or 25 R3 and
R4, together diptihniAhe nitrogen atom form a piperidinyl or norpholinyl ring
or a radical of the forpnula N whi ch 30 34 R denotes hydrogen,
met hyl of et hy$3-O\i# %Ph%spawﬂlﬁmafhlgm%fﬁosﬁide&. HoirTecuinete MFSeRFe PHARAS cal

or dierent  RRgRCTcid s WAIREY ber IPVAGKY Phe SEABNY is osEN S ! BENTY

or cycl ohexyl d't he eterocyc es nentioned under or med

t oget her w t hdichbroinéthaige br aptionallgr mewig! iisobadyl ytefmamndqrendhrsdlbmhﬂrilumsﬁ@
an identical or di ffer ent manner, if appropriate also gemnally
hydroxyl , met Bdium:hysiexjde salgtipss’ E’aﬁnefgégwhglms'ég%ﬁonqreetreré%%r@stf@trﬁéfséye 1815 5.

Process accor gng, Lo LAl md, sp8PALAANEL 30 ool mh e GOmRUNdSOludine

formula (11) are carne npoun e formula (V)
O R O R2~N-Owabhéd,antl dged n V\:hl ch 20 R~ and R2 have the neaning indicated
Caiml

Option B:
At least 190 kg of acetyl chloride is added and stirred in the presence of heat. Acetic

acid is distilled off in vacuo. The distillation residue is treated with acetone and
15 water, and the product is crystallized by rendering neutral with sodium hydroxide

solution. The product is isolated, washed and dried.

Yield: 90-160 kg

20 'H-NMR: d=10(t3H),1.6( 3H),1.9(m,2H),28(,3H),33(2H),43
(g, 2 H), 7.0-8.2 (Ar, 4 H), 10.3 (CONH, 1 H)
MS: 313 (M+H, 100), 149 (25), 151 (40), 121 (15)

HPLC: Kromasil C-18 phase, neutral phosphate buffer, acetonitrile, 233 nm,

linear gradient of 30% acetonitrile -> 80% acetonitrile (30 min.):
25 99 area% (R; 19.1)



[lacuna] 25 L represents straight-chain or branched al kyl having up to 4
carbon atons, with conpounds of the general formula (V) -35 R6 NH ~NH R5
in which x HO (VI), RS and R6 have the neaning indicated in Claim1l in a

t wo-stage reaction in the systens net hanoR3and phosphor ous oxychl ori de/
acetic acid or nethanol and acetyl chloride / acetic acid.
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109& () - Y" Yorwiskirtréd. @“tei@ﬁ&c(djtidrﬂoﬁ\iﬂeﬁ_lt is adjusted to pH 1 usmg hydrochloric acid, and
, & ()-3'30"*10%&' ()-3!?" *10%h& ) 31's” *10%3GE ()
#100/@@& () - +, theopBasecpic@sparpterpdhe @ueausophags 1s ?eat% “m essongoad( tendered

100 0355 U a5 S ABSGE P A
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15
Yield: 26.1 kg
'H-NMR: d=102xt,6H), 1.6 3 H), 19 (m,2H), 245 (q, 2 H), 2.55 (m, 4
H), 2.65 (s, 3 H), 3.0 (t, 2 H), 3.1 (m, 4 H), 4.35 (q, 2 H), 7.15 (Ar, 1
20 H), 7.9 (Ar, 1 H), 8.4 (Ar, 1 H), 9.8 (CONH)
MS: 489 (M+H, 100), 345 (10), 313, (10), 285 (10), 113 (20)
HPLC: X-Terra C-18 phase, neutral phosphate buffer, acetonitrile, 242 nm,

linear gradient of 20% acetonitrile -> 75% acetonitrile (20 min.):

98 area% (R, 16.3)
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22.5 kg of 2-[2-ethoxy-5-(4-ethylpiperazin-1-sulphonyl)phenyl]-5-methyl-7-propyl-
3H-imidazo[5,1-f][1,2,4]triazin-4-one from Example 1b is dissolved in 5.1 kg of
concentrated hydrochloric acid and acetone / water (12:1 v/v) in the presence of heat.
10 The clear solution is filtered hot and crystallized by cooling and seeding. The
crystallizate is isolated, washed and dried in vacuo at about 30°C and about

300 mbar.

Yield: 25.4 kg
15
M.p. (DSC): 192°C

HPLC: X-Terra C-18 phase, neutral phosphate buffer, acetonitrile, 242 nm,
linear gradient of 20% acetonitrile -> 75% acetonitrile (20 min.):
20 99 area% (R, 16.3)
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10! &MLO% & () - ! p: 1R%A\ 8fle£))e'sér#s' ﬂ%éé% ((r)s'tllai]g@l%ﬁéiﬁ b branched alkyl having up to 4

carbon atoms,

10
R? represents straight-chain alkyl having up to 4 carbon atoms,
R? and R* are identical or different and represent a straight-chain or branched
alkyl chain having up to 5 carbon atoms, which is optionally
15 substituted up to two times in an identical or different manner by
hydroxyl or methoxy,
or
20 R? and R?, together with the nitrogen atom, form a piperidinyl, morpholinyl or

thiomorpholinyl ring or a radical of the formula

in which

25
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18 %? & ?)/(E f‘ 1(()()) % &9%/_11'%&%:92 E &Ega%r(a%cheﬁoa%yl‘%a(%g u%8f§ 6 carbon atoms, which is
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Lot ()o@ LohE (1o B a@(&}@rm&arb@%m&hmwﬁj & ¥hbbiHoRE, 6°
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and the heterocycles mentioned under R and R*, formed together with
10 the nitrogen atom, are optionally mono- to disubstituted, in an
identical or different manner, if appropriate also geminally, by
hydroxyl, formyl, carboxyl, straight-chain or branched acyl or

alkoxycarbonyl each having up to 6 carbon atoms,

15 and/or the heterocycles mentioned under R3 and R4, formed together
with the nitrogen atom, are optionally substituted by straight-chain or
branched alkyl having up to 6 carbon atoms, which is optionally
mono- to disubstituted, in an identical or different manner, by

hydroxyl or carboxyl,

20
and/or the heterocycles mentioned under R® and R*, formed together
with the nitrogen atom, are optionally substituted by piperidinyl or
pyrrolidinyl linked via N,

25 R’ and R® are identical or different and represent hydrogen, straight-chain or

branched alkyl having up to 6 carbon atoms, hydroxyl or straight-chain

or branched alkoxy having up to 6 carbon atoms,

characterized in that compounds of the formula (II)
30
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10' 037109% 0& () - [ [{nryhichrA<~ @ 10! n) #1096 HNH& () -!i ) #10% Hi H& () - y#10%

R', Rz, R’ and R® have the meanings indicated above,

are reacted with sulphuric acid to give compounds of the formula (III)

0 R
6 HNM
R / N
\N ,N\<
R (1),

5
R SO,0H

in which
10

R', R2, R and R® have the meanings indicated above,

and then with thionyl chloride and the product thus obtained is reacted in situ
in an inert solvent with an amine of the formula (IV)

15
H
RS/N\R4 avy,

in which

R? and R* have the meaning indicated above,
20
and, if appropriate, reacted to give the corresponding salts, hydrates or N-

oxides.
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R® denotes straight-chain alkyl having up to 4 carbon atoms,

10 R? and R* identically to or differently from one another denote a straight-
chain or branched alkyl chain having up to 5 carbon atoms, which is
optionally substituted up to two times in an identical or different

manner by hydroxy! or methoxy,
15 or

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

ring or a radical of the formula

7

—N N

—R
20

in which

R’ denotes hydrogen, straight-chain or branched alkyl having up

25 to 4 carbon atoms, which is optionally mono- or disubstituted,
in an identical or different manner, by hydroxyl, straight-chain

or branched alkoxy each having up to 4 carbon atoms, or

denotes Cs.¢-cycloalkyl,

. 30 and the heterocycles mentioned under R? and R?, formed together with

the nitrogen atom, are optionally mono- or disubstituted, in an
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or straight-chain or branched alkoxy having up to 6 carbon atoms.

10
3. Process according to Claim 1, characterized in that
R! denotes hydrogen or straight-chain or branched alkyl having up to 4
carbon atoms,
15
R’ denotes straight-chain alkyl having up to 4 carbon atoms,
R? and R* identically to or differently from one another denote methyl or
ethyl, which are optionally substituted up to two times in an identical
20 or different manner by hydroxyl,
or
R? and R?, together with the nitrogen atom, form a piperidinyl or morpholinyl
25 ring or a radical of the formula
/ \ 7
—N N—R
in which
30 R’ denotes hydrogen, methyl or ethyl, which is optionally mono-

or disubstituted, in an identical or different manner, by
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1000 4, Process according to Claim 1, characterized in that

15 R denotes methyl or ethyl,
R? denotes n-propyl,
R? and R* identically to or differently from one another denote methyl or
20 ethyl, which are optionally substituted up to two times in an identical
or different manner by hydroxyl,

or

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

ring or a radical of the formula

in which

30
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R denotes hydrogen,

R® denotes ethoxy.

15 5. Process according to Claim 1, characterized in that the compounds of the

formula (II) are carried out by reaction of the compounds of the formula (V)

o R 0
o)

in which
20

R! and R? have the meaning indicated Claim 1

[lacuna]
25 L represents straight-chain or branched alkyl having up to 4 carbon

atoms,

with compounds of the general formula (VI)
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NH (VI),

x HCI

in which
5 R’ and R® have the meaning indicated in Claim 1

in a two-stage reaction in the systems methanol and phosphorous oxychloride/

acetic acid or methanol and acetyl chloride / acetic acid.



