\ZI\PPaE{\I%ﬁ?g?JBSTYV 33 | M DAZOTRI AZI NONES AS P%Pﬁﬁ@%@@

| NHBI TORS The present invention rel ates tbl 2- phenyl - substi t ut ed

I m dazotriazi nones, to processes 5 for their preparation and to their
use as pharmaceuticals, in particular as inhibitors of cGW-netabolizing
phosphodi est erases. The published specification DE 28 11 780 descri bes

i m dazotriazines as bronchodil ators having spasnolytic activity and

I nhi bi tory act2-PHENYAGSUBSTITUTED p/INIDAAOTRIAAINONESWh cAS net PHOSPHO-
cyclic adenosin_nonophosphat e (cAMP-PDEs, nonencl ature according to Beavo:
PDE- m and PDE-]PIBS. $E1ENHIB Sction agai nst phosphodi est erases whi ch
met abol i ze cyclic guanosi n nonophosphate (cGVP-PDEs, nonencl ature according
to Beavo and Rei fsnyder (Trends in Pharmacol. Sci. 11, 150-155, 1990)

PDE-1, PDE-I|| THincpre¥ehnt idvetivh reliteshe @rphdadcsubiiittted HRrdagotaiedsinddes, to proceésasy a
sul phonami de group in the aryl radical in the 2-position are not clained.
Furt hernote, FiRr theinprepasgtiongnddg their yse, aspharmacssticals; in ptiogaeas iphigitarsdfEP

000 9384 descré@mi_rggtq%%ﬂé%Sgﬁd@%&@egh do not have a substituted aryl

radical in the

The published specification DE 28 11 780 describes imidazotriazines as
bronchodilators having spasmolytic activity and inhibitory activity against
10 phosphodiesterases which metabolize cyclic adenosin monophosphate (cAMP-PDEs,
nomenclature according to Beavo: PDE-III and PDE-IV). An inhibitory action against
phosphodiesterases which metabolize cyclic guanosin monophosphate (¢<GMP-PDEs,
nomenclature according to Beavo and Reifsnyder (Trends in Pharmacol. Sci. 11,
150-155, 1990) PDE-I, PDE-II and PDE-V) has not been described. Compounds
15 having a sulphonamide group in the aryl radical in the 2-position are not claimed.
Furthermore, FR 22 13 058, CH 59 46 71, DE 22 55 172, DE 23 64 076 and EP 000
9384 describe imidazotriazinones which do not have a substituted aryl radical in the

2-position and are likewise said to be bronchodilators having cAMP-PDE inhibitory
action.
20

WO 94/28902 describes pyrazolopyrimidinones which are suitable for treating

impotence.

The compounds according to the invention are potent inhibitors either of one or of
25 more of the phosphodiesterases which metabolize cyclic guanosin 3’,5’-monophosphate
(cGMP-PDEs). According to the nomenclature of Beavo and Reifsnyder (Trends in

Pharmacol. Sci. 11, 150-155, 1990) these are the phosphodiesterase isoenzymes PDE-],
PDE-II and PDE-V.

30 An increase of the cGMP concentration can lead to beneficial antiaggregatory,

antithrombotic, antiprolific, antivasospastic, vasodilative, natriuretic and diuretic



2-position and are |ikew se said to be bronchodilators having cAMP- PDE

i nhibitory action. 20 WO 94/28902 describes pyrazol opyrim di nones which are
suitable for treating inpotence. The conpounds according to the invention
are potent inhibitors either of one or of 25 nore of the
phosphodi est er ases whi ch netabol i ze cyclit®guanosin 3',5' - monophosphat e
(cGwP- PDEs) . According to the nomenclature of Beavo and Reifsnyder (Trends
in Pharmacol . Sci. 11, 150-155, 1990) these are the phosphodi esterase

i soenzynmes PDeeffectsPDban|influghc@ e ShorG®r long-feanmi modwation off visbelar @GP cardiac

concentration c n | ea enef | al ,.anti g an ropbotic,
antiprolific, R}'ag g}?a@i?ﬁecan §6H41?°a‘f‘1f\38&' a@r‘f LﬁX‘é‘tl‘? cifaksramsuNeKO@as -2
- and C. Kugnier, Exp. Opin. Invest. Drugs (1995), 4 (11), 1081-1100).

5 The present invention, accordingly, provides 2-phenyl-substituted imidazotriazinones

of the general formula (I)

HN =
RY x ,N\/(N
N 0)
so,NR°R* R
RS
in which
10
R represents hydrogen or straight-chain or branched alkyl having up to 4
carbon atoms,
R? represents straight-chain alkyl having up to 4 carbon atoms,
15
R’ and R* are identical or different and each represents hydrogen or represents
straight-chain or branched alkenyl or alkoxy having in each case up to
8 carbon atoms, or
represents a straight-chain or branched alkyl chain having up to 10
20 carbon atoms which is optionally interrupted by an oxygen atom and

which is optionally mono- or polysubstituted by identical or different
substituents selected from the group consisting of trifluoromethyl,
trifluoromethoxy, hydroxyl, halogen, carboxyl, benzyloxycarbonyl,
straight-chain or branched alkoxycarbonyl having up to 6 carbon

25 atoms and/or by radicals of the formulae -SO3H, -(A),-NR'R?, -O-CO-
NRR®, -S(0),-R’, -P(O)(OR'®)(ORY),



effects. It can influence the short- or |ong-term nodul ati on of vascul ar
and cardi ac i notropy, of the pulse and of cardiac conduction (J.C Stoclet,
T. Keravis, N Konmas and C. Kugnier, Exp. Opin. Invest. Drugs (1995), 4
(11), 1081-1100). 5 The present inventjon, accordingly, provides

2- phenyl - substituted i m dazotri azi nones of“the general formula (1) HN 10

R err] represents hydrogen or straight-chain or branched al kyl having up
to 4 carbon atons, R err] represents straight-chain alkyl having up to 4
carbon atonms, 15 R3 and R4 are identical or different [and each represents
hydrogen or represents straight-chain or branched al | or al koxy havi ng
I n each case up to 8 carborF. at @s epresents a raijght - chai n or
branched al kyl chain having Up tQ O carbon atonms which
is optionally interrupted b

at om and
F ' ’

O: l d Q
and/or 0
o )__l

O

in which
a and b are identical or different and each represents a number 0 or 1,
A represents a radical CO or SO,,

R’, R7', R® and R¥ are identical or different and each represents
hydrogen, or
10 represents cycloalkyl having 3 to 8 carbon atoms, aryl having 6
to 10 carbon atoms, a 5- to 6-membered unsaturated, partially
unsaturated or saturated, optionally benzo-fused heterocycle
having up to 3 heteroatoms from the group consisting of S, N
and O, where the abovementioned ring systems are optionally
15 mono- or polysubstituted by identical or different substituents
selected from the group consisting of hydroxyl, nitro,
trifluoromethyl, trifluoromethoxy, carboxyl, halogen, straight-
chain or branched alkoxy or alkoxycarbonyl having in each case

up to 6 carbon atoms or by a group of the formula -(SO,).-
20 NR'ZRP,

in which



which is optionally nono- or polysubstituted by identical or different
substituents selected fromthe group consisting of trifluoronethyl,
trifluoromethoxy, hydroxyl, hal ogen, carboxyl, benzyl oxycarbonyl,
strai ght-chain or branched al koxycarbonyl having up to 6 carbon 25

atons and/or by radicals of the fornul ae ~508H, -(A)Jerr] [err] -3 -1in
which a and b are identical or different and each represents a nunber O or
1, 5 A represents a radical CO or SO, [err] are identical or different

and each represents hydrogen, or

c represents a number O or 1,

R'? and R™ are identical or different and each represents hydrogen or

5 straight-chain or branched alkyl having up to 5 carbon atoms,

or

R’,R”, R®and R¥ each represent straight-chain or branched alkoxy having up
10 to 6 carbon atoms, or
represents straight-chain or branched alkyl having up to 8 carbon
atoms which is optionally mono- or polysubstituted by identical or
different substituents selected from the group consisting of hydroxyl,
halogen, aryl having 6 to 10 carbon atoms, straight-chain or branched
15 alkoxy or alkoxycarbonyl having in each case up to 6 carbon atoms or
by a group of the formula -(CO)s;-NR"“R",

in which

20 R' and R" are identical or different and each represents hydrogen or

straight-chain or branched alkyl having up to 4 carbon atoms,
and
25 d represents a number Q or 1,

or

R’ and R® and/or R” and R¥ together with the nitrogen atom form a 5- to

30 7-membered saturated heterocycle which may optionally contain a



10 represents cycl oal kyl having 3 to 8 carbon atons,
aryl having 6 to 10 carbon atons, a 5- to 6-nenbered unsaturated, partially
unsaturated or saturated, optionally benzo-fused heterocycle having up to 3
het eroatons fromthe group consisting of S,_ N and 0, where the

abovenenti oned ring systens are optionall y51'5 nono-

or polysubstituted by identical or different substituents selected fromthe
group consisting of hydroxyl, nitro, trifluoronmethyl, trifl uoronethoxy,

car boxyl, hal ogen, strai firther hétesoatom fromathe prtip@bhsistingaf Sednkd pr a rddivay bf
having in each case up tq 6 carbon gtons or by a group of the fornula
-(S2), - in which - 4 theformula NB'esents a nunber 0 or 1,

in which

R'®  represents hydrogen, aryl having 6 to 10 carbon atoms, benzyl,
a 5- to 7-membered aromatic or saturated heterocycle having
up to 3 heteroatoms from the group consisting of S, N and O
which is optionally substituted by methyl, or
10 represents straight-chain or branched alkyl having up to 6

carbon atoms which is optionally substituted by hydroxyl,

R’ represents aryl having 6 to 10 carbon atoms, or
represents straight-chain or branched alkyl having up to 4 carbon

15 atoms,

R'® and R" are identical or different and each represents hydrogen or straight-

chain or branched alkyl having up to 4 carbon atoms,

20 and/or the alkyl chain listed above under R*R* is optionally
substituted by cycloalkyl having 3 to 8 carbon atoms, aryl having 6 to
10 carbon atoms or by a 5- to 7-membered partially unsaturated,
saturated or unsaturated, optionally benzo-fused heterocycle which
may contain up to 4 heteroatoms from the group consisting of S, N

25 and O or a radical of the formula -NR",
in which
R" represents hydrogen, hydroxyl, formyl, trifluoromethyl,

30 straight-chain or branched acyl or alkoxy having in each case

up to 4 carbon atoms,



[err] are identical or different and each represents hydrogen or 5

strai ght-chain or branched al kyl having up to 5 carbon atons, or [err] each
represent straight-chain or branched al koxy having up 10 to
6 carbon atons, or represents straight-chain or branched al kyl having up to
8 carbon atons which is optionally nono- bp'polysubstituted by identical or
different substituents selected fromthe group consisting of hydroxyl,

hal ogen, aryl having 6 to 10 carbon atons, straight-chain or branched 15

al koxy or al koxycar bonyl haviergrepresgds straightechain oo bfancladbalkylahaving op thy a

roup of the formula -(COd-NRerr] in i.ch 20, : err], are
igden!toi cal or different and ea@PPeHPLS @W‘SQ%‘WW"%T?%P‘&Y&“—E’Q‘HHWH byr

branched al kyl having up to 4def{daP brafiffdhont HMBstiidents selected from the Proup
represents a nunber 0 or 1,

consisting of hydroxyl and straight-chain or branched alkoxy

5 having up to 6 carbon atoms,

and where aryl and the heterocycle are optionally mono- or
polysubstituted by identical or different substituents selected from the
group consisting of nitro, halogen, -SOsH, straight-chain or branched
10 alkyl or alkoxy having in each case up to 6 carbon atoms, hydroxyl,
trifluoromethyl, trifluoromethoxy and/or by a radical of the formula

-SO;-NR"*R",
in which
15
R'® and R' are identical or different and each represents hydrogen or
straight-chain or branched alkyl having up to 6 carbon atoms,
and/or
20
R?or R* represents a group of the formula -NR*R?!,

in which

25 R® and R*! have the meanings of R'® and R" given above and are

identical to or different from them,

and/or

30 R? or R* represents adamantyl, or represents radicals of the formulae



or [err]together with the nitrogen atomforma 5- to 30

7- menbered saturated heterocycle which may optionally contain a -5-
further heteroatomfromthe group consisting of S and O or a radical of the
formula -NRerr] in which 5 [err] represents hydrogen, aryl having 6 to 10
carbon atons, benzyl, a 5- to 7-nenbered afomatic or saturated heterocycle
having up to 3 heteroatons fromthe group consisting of S, N and O which is

optionally substituted by nmethyl, or 10 represents
strai ght-chain or branched | having u 6 o
orf <L <4
CHSO CGH [ , SOZ ’ SOZ
0

Y
or ,

or represents cycloalkyl having 3 to 8 carbon atoms, aryl having 6 to 10
carbon atoms or represents a 5- to 7-membered partially unsaturated,
5 saturated or unsaturated, optionally benzo-fused heterocycle which may
contain up to 4 heteroatoms from the group consisting of S, N and O, or a

radical of the formula -NR22,

in which
10
R?  has the meaning of R'® given above and is identical to or different
from it, or
represents carboxyl, formyl or straight-chain or branched acyl having
up to 5 carbon atoms,
15
and where cycloalkyl, aryl and/or the heterocycle are optionally mono- or
polysubstituted by identical or different substituents selected from the group
consisting of halogen, triazolyl, trifluoromethyl, trifluoromethoxy, carboxyl,
straight-chain or branched acyl or alkoxycarbonyl having in each case up to 6
20 carbon atoms, nitro and/or by groups of the formulae -SOsH, -ORZ,
(SO2)NR*R”, -P(O)(OR*)(OR™),

in which



carbon atons which is optionally substituted by hydroxyl, R9 represents
aryl having 6 to 10 carbon atons, or represents straight-chain or branched
al kyl having up to 4 carbon 15 atons, [err] are identica
or different and each represents hydrogeni?r straight- chain or branched
al kyl having up to 4 carbon atons, 20 i and/ or the al kyl
chain listed above under [err] is optionally substituted by cycl oal kyl
having 3 to 8 carbon atons, aryl having 6 to 10 carbon atonms or by a 5- to
7-menber ed parti al ley unsepreseatsachunget Qroafled or unsaturated, optionally
benzo-fused heterocycle which may contain up to 4 heteroatons fromthe
group consisting of S, N 25 and 0 or a radical of the

formula -NR[err] i g{ZWhi %brggeﬁfsra]rzmcﬁledfrtﬁéﬁ)?ﬁ]ﬁla hydr ogen, hydroxyl, fornyl,
trifluoromethyl, 3 traight-chain or br anched acyl

or al koxy having in each case up to 4 carbon at ons,

5 0" "0

represents cycloalkyl having 3 to 7 carbon atoms, or
represents hydrogen or straight-chain or branched alkyl having up to 4
carbon atoms which is optionally substituted by cycloalkyl having 3 to
10 7 carbon atoms, benzyloxy, tetrahydropyranyl, tetrahydrofuranyl,
straight-chain or branched alkoxy or alkoxycarbonyl having in each
case up to 6 carbon atoms, carboxyl, benzyloxycarbonyl or phenyl
which for its part may be mono- or polysubstituted by identical or
different substituents selected from the group consisting of straight-
15 chain or branched alkoxy having up to 4 carbon atoms, hydroxyl and

halogen,

and/or alkyl which is optionally substituted by radicals of the formulae
-CO-NR*R” or -CO-R¥,

20
in which
R? and R? are identical or different and each represents hydrogen or
straight-chain or branched alkyl! having up to 8 carbon atoms,
25 or

R? and R? together with the nitrogen atom form a 5- to 7-membered
saturated heterocycle which may optionally contain a further

heteroatom from the group consisting of S and O,



-6 - or represents straight-chain or branched al kyl having up to 6 carbon
atons which is optionally nono- or polysubstituted by identical or

di fferent substituents selected fromthe group consisting of hydroxyl and
straight-chain or branched al koxy 5 having up to 6
carbon atons, and where aryl and the heteT%CycIe are optionally nono- or
pol ysubstituted by identical or different substituents selected fromthe
group consisting of nitro, hal ogen, -SQ38H, straight-chain or branched 10

al kyl or al koxy having in each case up to 6 carbon atons, hydroxyl,
trifluoronmethyl, trifluoraonethoxy and/or by a radical of the fornmula -[err]
i n which and

R*  represents phenyl or adamantyl,

R* and R have the meanings of R'® and R" given above and are identical to

or different from them,

R* and R” have the meanings of R'® and R"! given above and are identical to

10 or different from them

and/or cycloalkyl, aryl and/or the heterocycle are optionally substituted by
straight-chain or branched alkyl having up to 6 carbon atoms which is
optionally substituted by hydroxyl, carboxyl, by a 5- to 7-membered

15 heterocycle having up to 3 heteroatoms from the group consisting of S, N and
O, or by groups of the formula -SO,-R*!, P(O)(OR*?)(OR*) or -NR*R¥,

in which

20 R¥  represents hydrogen or has the meaning of R’ given above and is

identical to or different from it,

R*? and R* have the meanings of R'® and R"! given above and are identical to
or different from them,
25
R* and R are identical or different and each represents hydrogen or straight-
chain or branched alkyl having up to 6 carbon atoms which is
optionally substituted by hydroxyl or by straight-chain or branched

alkoxy having up to 4 carbon atoms, or
30



15 [err] are identical or different and each represents hydrogen or

strai ght-chain or branched al kyl having up to 6 carbon atons, and/or 20
[err] represents a group of the fornmula -NR[err] in which 25

[err] have the nmeanings of [err] given abgye and are identical to or
different fromthem and/or 30 'ﬁ rr] represents adamantyl, or
represents radicals of the fornul ae or represents cycloal kyl having 3 to
8 carbon atons, aryl haV|n% 6 to 10 carbon atons or represents a 5- to
7-nmenber ed parti al [R7* andaRUr wigetther with the nitrogen atom form a 5- to 6-membered

saturated heterocycle which may contain a further heteroatom from the

group consisting of S and O, or a radical of the formula -NR*,
5 in which

R represents hydrogen, hydroxyl, straight-chain or branched
alkoxycarbonyl having up to 7 carbon atoms or straight-chain
or branched alkyl having up to 5 carbon atoms which is

10 optionally substituted by hydroxyl,

or

R?® and R* together with the nitrogen atom form a 5- to 7-membered

15 unsaturated or saturated or partially unsaturated, optionally benzo-
fused heterocycle which may optionally contain up to 3 heteroatoms
from the group consisting of S, N and O, or a radical of the formula
NRY,

20 in which

RY represents hydrogen, hydroxyl, formyl, trifluoromethyl,
straight-chain or branched acyl, alkoxy or alkoxycarbonyl
having in each case up to 4 carbon atoms,

25 or represents straight-chain or branched alkyl having up to 6
carbon atoms which is optionally mono- or polysubstituted by
identical or different substituents selected from the group
consisting of hydroxyl, trifluoromethyl, carboxyl, straight-
chain or branched alkoxy or alkoxycarbonyl having in each

30 case up to 6 carbon atoms, or by groups of the formula



5 saturated or unsaturated, optionally benzo-fused heterocycle
whi ch may contain up to 4 heteroatons fromthe group consisting of S, N and
O, or aradical of the formula -NR[err] in which 10 Rlerr] has t he

meani ng of Rerr] given above and is identjcal to or different fromit, or
represents carboxyl, formyl or straight-chain or branched acyl having up to
5 carbon atons, 15 and where cycloal kyl, aryl and/or the heterocycle are
optionally nmono- or polysubstituted bsg identical or different substituents
sel ected fromthe group consi-@dR’ER” haCOEH,)H-0iGORY) -COr(THpOR Bty |

trifluoronethoxy, carboxyl, s (Welayryy 3N or branched acyl or
al koxycar bonyl having in eacﬁ%@é@igna&ﬂ?% 20 carbon atons, nitro
and/ or by groups of the fornulae -[err] [err]

in which
5
g and h are identical or different and each represents a number 1, 2, 3
or4,
and
10
f represents a number O or 1,
D represents a group of the formula -CO or -SO,,
15 R and R* are identical or different and each has the meaning of R’
and R® given above,
R*  represents straight-chain or branched alkyl having up to 6
carbon atoms,
20
R represents straight-chain or branched alkyl having up to 6
carbon atoms,
R* and R* are identical or different and each represents hydrogen or
25 straight-chain or branched alkyl having up to 4 carbon atoms,
or
RY represents a radical of the formula -(CO);-E,
30

in which



I n which - 8- e represents a nunber 0 or
having 3 to 7 carbon atons, or

radi cal of the fornula represents cycl oal kyl

represents hydrogen or straight-chain or branched al kyl

1, Rerr]

carbon atonms which is optionally substituted by cycl oal kyl havi ng
ﬂ? t et rahydr of ur anyl ,
havi ng in each case up

7 carbon atons, benzyl oxy, tetrahydropyra

strai ght-chain or branched al koxy or alkoxycarbonyl
to 6 carbon atons, carboxyl, benzyl oxycarbonyl

may be nono- or pol ysubstituted by identical

or phenyl

whi ch for

represents a

having up to 4

3to 10

its part

or different substituents

sel ected fromthe group.consisting of stral ht- 15 - chain or
branched al koxy having dp t o TPTE Ec?rf‘“é‘?l??ﬁg 'dydroxyl and
E represents cycloalkyl having 3 to 7 carbon atoms or benzyl,
5 represents aryl having 6 to 10 carbon atoms or a 5- to

6-membered aromatic heterocycle having up to 4 heteroatoms

from the group consisting of S, N and O, where the

abovementioned ring systems are optionally mono- or

polysubstituted by identical or different constituents selected

10 from the group consisting of nitro, halogen, -SO3H, straight-

chain or branched alkoxy having up to 6 carbon atoms,

hydroxyl, trifluoromethyl, trifluoromethoxy, or by a radical of
the formula -SO,-NR*“R%,

15 in which

R* and R* have the meanings of R'® and R"® given above and

are identical to or different from them,

20 or

E represents radicals of the formulae

or -

25



hal ogen, and/or al kyl which is optionally substituted by radicals of the
formulae [err] 20 in which R28 and R29 are identical or different and each
represents hydrogen or straight-chain or branched al kyl having up to 8
carbon atons, 25 or R28 and R29 together with the
nitrogen atomforma 5- to 7-nenbered satUeat ed het er ocycl e whi ch may
optionally contain a further heteroatomfromthe group consisting of S and
0, -9 - and

and the heterocycle listed under R? and R*, which is formed together with the

nitrogen atom, is optionally mono- or polysuiastituted, if appropriate also
geminally, by identical or different substituents selected from the group
consisting of hydroxyl, formyl, carboxyl, straight-chain or branched acyl or

5 alkoxycarbonyl having in each case up to 6 carbon atoms, nitro and groups of
the formulae -P(O)(OR**)(OR"),

0
A
o:\ =NR™ o — (CO)NR*R®

10
in which
R* and R*” have the meanings of R'® and R" given above and are identical to
or different from them,
15
R*®  represents hydroxyl or straight-chain or branched alkoxy having up to
4 carbon atoms,
j represents a number O or 1,
20
and
R* and R* are identical or different and have the meanings of R and R
given above,
25

and/or the heterocycle listed under R’ and R*, which is formed
together with the nitrogen atom, is optionally substituted by straight-
chain or branched alkyl having up to 6 carbon atoms which is
optionally mono- or polysubstituted by identical or different

30 substituents selected from the group consisting of hydroxyl, halogen,



R30 represents phenyl or adamantyl, 5 R24 and R25 have the neani ngs of
[err] given above and are identical to or different fromthem [err] have

t he neani ngs of [err] given above and are identical to 10

or different fromthem and/ or cycloalkyl,dﬁfyl and/ or the heterocycle are
optionally substituted by straight-chain or branched al kyl having up to 6
carbon atons which is optionally substituted by hydroxyl, carboxyl, by a 5-
to 7-menbered 15 het er ocycl e having up to 3 heteroatons fromthe
group consisting of S, Nasbukyl), cystoaliyl groeystoatifylddyehdvingnih aeach enasgd 3i to 8hi ch

20 Rlerr] represents hydragen or has the ning of RO give

above and is identical £ Garoan ﬁPﬂSeP‘éﬂgl_“r?foﬂ OF irmgeﬁﬁﬁor%yfhﬂbwcg@onﬂ

meani ngs of [err] given Wirﬁ@&haéfse'ﬁew Bcﬂrb&f)aﬁﬁnsﬁj'&ftﬁf £Hhdit4108p fHaem
formula -SO;H, -NR*'R*? or P(O)OR>OR%,

in which

R and R* are identical or different and each represents hydrogen,
phenyl, carboxyl, benzyl or straight-chain or branched alkyl or

10 alkoxy having in each case up to 6 carbon atoms,

R* and R are identical or different and have the meanings of R'® and

R!! given above,

15 and/or the alkyl is optionally substituted by aryl having 6 to 10 carbon
atoms which for its part may be mono- or polysubstituted by identical
or different substituents selected from the group consisting of halogen,
hydroxyl, straight-chain or branched alkoxy having up to 6 carbon
atoms, or by a group of the formula -NR’ 'R,

20

in which

R*" and R*? have the meanings of R*! and R* given above and are
identical to or different from them,
25
and/or the heterocycle listed under R® and R®, which is formed
together with the nitrogen atom, is optionally substituted by aryl
having 6 to 10 carbon atoms or by a 5- to 7-membered saturated,
partially unsaturated or unsaturated heterocycle having up to 3
30 heteroatoms from the group consisting of S, N and O, optionally also

attached via a nitrogen function, where the ring systems for their part



25 R34 and R err] are identical or different and each represents hydrogen
or straight- chain or branched al kyl having up to 6 carbon atons which is
optionally substituted by hydroxyl or by straight-chain or branched al koxy
having up to 4 carbon atons, or 30 -10- R34 and R35 together with the
nitrogen atomforma 5- to 6-nenbered sardrPat ed het er ocycl e whi ch may
contain a further heteroatomfromthe group consisting of S and 0, or a
radical of the formula -NR[err] 5 in which R36 represents
hydr ogen, hydroxyl, st r angytie substitatedrbythyalnetykdr by kmaightachaomer branchedgllop t o
7 carbon atons or straight-chain | :

or alkoxy having in each case up to 6 carbon atoms,

or

R? and R* together with the nitrogen atom form radicals of the formulae

O—-N

- .+ (CH,)5-CH,
8 ) ®
CH, ' N*
)

- LD

A
CHEH,

10 . R® and R® are identical or different and each represents hydrogen, straight-
chain or branched alkyl having up to 6 carbon atoms, hydroxyl or
represents straight-chain or branched alkoxy having up to 6 carbon

atoms,
15 and their salts, hydrates, N-oxides and isomeric forms.

The compounds according to the invention may exist in stereoisomeric forms which are
related either as image and mirror image (enantiomers), or which are not related as
image and mirror image (diastereomers). The invention relates both to the enantiomers

20 or diastereomers and to their respective mixtures. The racemic forms can, just like the



or branched al kyl having up to 5 carbon atons which is 10
optionally substituted by hydroxyl, or R3 and R4 together with the nitrogen
atomforma 5- to 7-nenbered 15 unsaturated or saturated or
partially unsaturated, optionally benzo- %sed het er ocycl e whi ch may
optionally contain up to 3 heteroatons fromthe group consisting of S, N
and O, or a radical of the formula -NR37, 20 I n which R37
represents hydrogen, hydroxyl, fornyl, trifluoronethyl, straight-chain or
branched acyl , diadtéreorpersy bel separgiedrinoayknolvavmagnérninémche cesmisomericaly parebon
atons, 25 ) or represents straight-chain or branched
al kyl havi ng ufPPHYEEar bon at oms which is optional Iy nono- or
pol ysubstituted by identical or different substituents selected fromthe
group consi sting of hydroxyl, trifluoronethyl, carboxyl, straight-

The substances according to the invention may also be present as salts. In the context

5 of the invention, preference is given to physiologically acceptable salts.

Physiologically acceptable salts can be salts of the compounds according to the
invention with inorganic or organic acids. Preference is given to salts with inorganic
acids, such as, for example, hydrochloric acid, hydrobromic acid, phosphoric acid or
10 sulphuric acid, or to salts with organic carboxylic or sulphonic acids, such as, for
example, acetic acid, maleic acid, fumaric acid, malic acid, citric acid, tartaric acid,
lactic acid, benzoic acid, or methanesulphonic acid, ethanesulphonic acid,

phenylsulphonic acid, toluenesulphonic acid or naphthalenedisulphonic acid.

15 Physiologically acceptable salts can also be metal or ammonium salts of the
compounds according to the invention. Particular preference is given to, for example,
sodium, potassium, magnesium or calcium salts, and also to ammonium salts which
are derived from ammonia or organic amines, such as, for example, ethylamine, di-
or triethylamine, di- or triethanolamine, dicyclohexylamine, dimethylaminoethanol,

20 arginine, lysine, ethylenediamine or 2-phenylethylamine.

In the context of the invention, an optionally benzo-fused heterocycle generally
represents a saturated, partially unsaturated or unsaturated 5- to 7-membered
heterocycle which may contain up to 4 heteroatoms from the group consisting of S, N
25 and O. Examples which may be mentioned are: azepine, diazepine, indolyl, isoquinolyl,
quinolyl, benzo[b]thiophene, benzo[blfuranyl, pyridyl, thienyl, tetrahydrofuranyl,
tetrahydropyranyl, furyl, pyrrolyl, thiazolyl, triazolyl, tetrazolyl, isoxazolyl, imidazolyl,
morpholinyl, thiomorpholinyl, pyrrolidinyl, piperazinyl, N-methylpiperazinyl or
piperidinyl. Preference is given to quinolyl, furyl, pyridyl, thienyl, piperidinyl,
30 pyrrolidinyl, piperazinyl, azepine, diazepine, thiazolyl, triazolyl, tetrazolyl,
tetrahydrofuranyl, tetrahydropyranyl, morpholinyl and thiomorpholinyl.



chain or branched al koxy or al koxycarbonyl having in each 30

case up to 6 carbon atons, or by groups of the fornula [err] in which 5

g and h are identical or different and each represents a nunber 1, 2, 3 or

4, and 10 f represents a nunber 0 or D represents a group of the
formula -CO or -SQ2, 15 “and R39 are identical or

different and each has the neaning of R7 and Rl err] given above,

In the context of the invention, a straight-chain or branched acyl radical having 1 to 6

carbon atoms represents, for example acetyl, ethylcarbonyl, propylcarbonyl,
isopropylcarbonyl, butylcarbonyl, isobutylcarbonyl, pentylcarbonyl and hexylcarbonyl.
5 Preference is given to a straight-chain or branched acyl radical having 1 to 4 carbon

atoms. Particular preference is given to acetyl and ethylcarbonyl.

In the context of the invention, a straight-chain or branched alkoxy radical having 1 to 6
or 1 to 4 carbon atoms represents methoxy, ethoxy, n-propoxy, isopropoxy, tert-butoxy,
10 n-pentoxy and n-hexoxy. Preference is given to a straight-chain or branched alkoxy
radical having 1 to 6, 1 to 4 or 1 to 3 carbon atoms. Particular preference is given to a

straight-chain or branched alkoxy radical having 1 to 3 carbon atoms.

In the context of the invention, a straight-chain or branched alkoxycarbonyl radical

15 having 1 to 6 carbon atoms represents, for example, methoxycarbonyl, ethoxycarbonyl,
‘n-propoxycarbonyl, isopropoxycarbonyl and tert-butoxycarbonyl. Preference is given to
a straight-chain or branched alkoxycarbonyl radical having 1 to 4 carbon atoms.
Particular preference is given to a straight-chain or branched alkoxycarbonyl radical
having 1 to 3 carbon atoms.

20

In the context of the invention, a straight-chain or branched alkyl radical having 1 to 4,

1t06, 1 to 8 and 1 - 10 carbon atoms represents, for example, methyl, ethyl, n-propyl,
isopropyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl and n-decyl.
Preference is given to straight-chain or branched alkyl radicals having 1t0 3, 1to4 or 1
25 to 8 carbon atoms. Particular preference is given to straight-chain or branched alkyl

radicals having 1 to 4 or 1 to 3 carbon atoms.

In the context of the invention, straight-chain alkyl having up to 4 carbon atoms
represents, for example, methyl, ethyl, n-propyl and n-butyl.
30



Rlerr] represents straight-chain or branched al kyl having up to 6 carbon
atons, 20 R [err] represents straight-chain or branched al kyl having up to
6 carbon-atons, R42 and R43 are identical or different and each represents

hydr ogen or 25 strai ght-chain or branched al kyl
having up to 4 carbon atons, or R [err] '}%presents a radical of the
formula -(COi-E 30 in which -12- i represents a nunber 0 or 1,

(Cs-Cio)-Aryl generally represents an aromatic radical héving 6 to 10 carbon atoms.
Preferred aryl radicals are phenyl and naphthyl.

In the context of the invention, cycloalkyl having 3 to 8 or 3 to 7 carbon atoms

5 represents, for example, cyclopropyl, cyclopentyl, cyclobutyl, cyclohexyl, cycloheptyl

or cyclooctyl. Preference is given to: cyclopropyl, cyclopentyl and cyclohexyl.

In the context of the invention, cycloalkyloxy having 3 to 8 carbon atoms represents
cyclopropyloxy, cyclopentyloxy, cyclobutyloxy, cyclohexyloxy, cycloheptyloxy or

10 cyclooctyloxy. Preference is given to: cyclopropyloxy, cyclopentyloxy and |
cyclohexyloxy. '

In the context of the invention, halogen generally represents fluorine, chlorine,
bromine and iodine. Preference is given to fluorine, chlorine and bromine. Particular

15 preference is given to fluorine and chlorine.

In the context of the invention and depending on the abovementioned substituents, a 5-
to_6-membered or 7-membered saturated heterocycle, which may contain a further
heteroatom from the group consisting of S, N and O represents, for example,
20 morpholinyl, piperidinyl, piperazinyl, tetrahydropyranyl or tetrahydrofuranyl.
Preference is given to morpholinyl, tetrahydropyranyl, piperidinyl and piperazinyl.

In the context of the invention, a 5- to 6-membered aromatic heterocycle having up to 3

or 4 heteroatoms from the group consisting of S, O and N represents, for example,
25 pyridyl, pyrimidyl, pyridazinyl, thienyl, furyl, pyrrolyl, thiazolyl, oxazolyl or

imidazolyl. Preference is given to pyridyl, pyrimidyl, pyridazinyl, furyl and thiazolyl.

In the context of the invention, a 5- to 6-membered unsaturated, partially unsaturated
and saturated heterocycle which may contain up to 3 or 4 heteroatoms from the group
30 consisting of S, O and N represents, for example, pyridyl, pyrimidyl, pyridazinyl,
thienyl, furyl, pyrrolyl, thiazolyl, oxazolyl, imidazolyl, piperidinyl, piperazinyl or



E represents cycl oal kyl having 3 to 7 carbon atons or benzyl, 5
represents aryl having 6 to 10 carbon atons or a 5- to 6-nenbered aronatic
het er ocycl e having up to 4 heteroatonms fromthe group consisting of S. N
and 0, where the abovenentioned ring systens are optionally nono- or

pol ysubstituted by identical or differentl®onstituents selected 10
fromthe group consisting of nitro, hal ogen, -SOG8H, straight- chain or
branched al koxy having up to 6 carbon atons, hydroxyl, trifluoronethyl,

trifluoronet hauotphslinyRyPrfdréiteCial given t e pfredyXUipsrimid3,’ biptfazinyl, pyridazinyl,
in which [err] have the neanings of [err]given above and are identical to
or different Mphelinghfuryband thiazolyl. ~or E represents radicals of the
fornmul ae

The compounds according to the invention, in particular the salts, may also be
5 present as hydrates. In the context of the invention, hydrates are those compounds
which contain water in the crystal. Such compounds may contain one or more,
typically 1 to 5, equivalents of water. Hydrates can be prepared, for example, by
crystallizing the compound in question from water or from a water-containing
solvent.
10
Preference is given to compounds of the general formula (I) according to the

invention

in which
15

R represents straight-chain or branched alkyl having up to 3 carbon atoms,
R? represents straight-chain alkyl having up to 3 carbon atoms,

20 R? and R* are identical or different and each represents hydrogen or represents
straight-chain or branched alkenyl or alkoxy having in each case up to 6
carbon atoms, or
represents a straight-chain or branched alkyl chain having up to 8 carbon
atoms which is optionally interrupted by an oxygen atom and which is

25 optionally mono- to trisubstituted by identical or different substituents
selected from the group consisting of hydroxyl, fluorine, chlorine, carboxyl,
benzyloxycarbonyl, straight-chain or branched alkoxycarbonyl having up to 5
carbon atoms, and/or by radicals of the formulae -SO;H, -(A).-NR'RS, -O-
CO-NR"R¥, -S(0),-R’, -P(O)(OR'®)(OR),

30



- 13 - and the heterocycle listed under [err] which is forned together with
the nitrogen atom is optionally nono- or polysubstituted, if appropriate
al so gemnally, by identical or different substituents selected fromthe
group consi sting of hydroxyl, formyl, carb?ﬁyl, strai ght-chain or branched
acyl or 5 al koxycar bonyl having'z - each case up to 6 carbon
atons, nitro and groups of the fornulae [err] 10 in which [err] have the
meani ngs of [err]given above and are identical to or different fromthem
15 [err] represents hydroxyl or straight-chain or branched al koxy having
up to 4 carbon atons, -0:1\1

F 0]
F 0] ,
F

o and/or Q
(RN =

O
O

in which
a and b are identical or different and each represents a number 0 or 1,
A represents a radical CO or SO,,

10 R’,R”, R® and R¥ are identical or different and each represents hydrogen, or
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, piperidinyl
and pyridyl, where the abovementioned ring systems are optionally
mono- to trisubstituted by identical or different substituents selected
from the group consisting of hydroxyl, nitro, trifluoromethyl,

15 trifluoromethoxy, carboxyl, fluorine, chlorine, straight-chain or
branched alkoxy or alkoxycarbonyl having in each case up to 4 carbon

atoms, or by a group of the formula -(SOz)c-NRlzR”,

in which
20

c represents a number O or 1,



] represents a nunber 0 or 1, 20 and R49 and R50 are identical or
different and have the neanings of [err] given above, 25 and/or the

het erocycle listed under R3 and R4, which is fornmed together with the
nitrogen atom is optionally substituted gy straight- chain or branched

al kyl having up to 6 carbon atons which i~ 1O'ptionally nono- or

pol ysubstituted by identical or different 30 substituents
selected fromthe group consisting of hydroxyl, hal ogen, -14- carboxyl,
cycl oal kyl or cycl oal kylR%and®/? ae identicaLor differenB atidedth represents hydrogen or

straight-chain or branched alkyl Having up to 4 carbon atoms,

or

R’,R”, R®and R® each represent straight-chain or branched alkoxy having up
to 3 carbon atoms, or
represents straight-chain or branched alkyl having up to 7 carbon
atoms which is optionally mono- or polysubstituted by identical or
10 different substituents selected from the group consisting of hydroxyl,
fluorine, chlorine, phenyl, straight-chain or branched alkoxy or
alkoxycarbonyl having in each case up to 4 carbon atoms, or by a
group of the formula -(CO)d-NR”'R15 ,

15 in which

R' and R" are identical or different and each represents hydrogen or

straight-chain or branched alkyl having up to 3 carbon atoms,
20 and
d represents a number O or 1,

or
25
R’ and R® and/or R” and R¥ together with the nitrogen atom form a
pyrrolidinyl, morpholinyl, piperidinyl or triazolyl ring or radicals of

the formulae



carbon atons, straight-chain or branched al koxy or al koxycarbonyl having in
each case up to 6 carbon atons, or by a radical of the formula -[err] 5 in
which [err] are identical or different and each represents hydrogen,
phenyl, carboxyl, benzyl or straight-chaiggor branched al kyl or 10

al koxy having in each case up to 6 carbon<“&tons, R53 and R54 are identical
or different and have the neanings of Rerr] and [err] given above, 15
and/or the alkyl is optionally substituted by aryl having 6 to 10 carbon
atons which for its part nay be no or pol ysubstituted by identical or

di fferent substituents ectedJr t he group/equisting of hal ogen,

hydr oxyl , straight-gh@jn r bran éa“hlkoxy-hayingsup to 6 carbon atons, or
by a group of the formy=al-NR err 0 \__/

CH,

1

—N 1€ 16
\ N-R" o —~N_ N-R

in which

5 R!®  represents hydrogen, phenyl, benzyl, morpholinyl, pyrrolidinyl,
piperidinyl, piperazinyl or N-methylpiperazinyl, or
represents straight-chain or branched alkyl having up to 5
carbon atoms which is optionally substituted by hydroxyl,

10 R® represents straight-chain or branched alkyl having up to 3 carbon

atoms,

R!% and R" are identical or different and each represents hydrogen or straight-

chain or branched alkyl having up to 3 carbon atoms,

15
and/or the alkyl chain listed under R%/R* is optionally substituted by
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, pyridyl,
quinolyl, pyrrolidinyl, pyrimidyl, morpholinyl, furyl, piperidinyl,
tetrahydrofuranyl or by radicals of the formulae
20
0o

__,N nl7
or N—R

in which



in which [err] have the neanings of [err] given above and are identical to
or different fromthem 25 and/or the heterocycle |isted under [err], which
is formed together with the nitrogen atom is optionally substituted by
aryl having 6 to 10 carbon atons or by a 5-_to 7-nenbered saturated,
partially unsaturated or unsaturated het e'r@tycl e having up to 3 30

het eroatons fromthe group consisting of S, N and O, optionally also
attached via a nitrogen function, where the ring systens for their part

- 15 - may be substituted by hydroxyl or by straight-chain or branched

al kyl or al koxy having in,each case up to 6 carbon atops, }

Y Y g R”e represents F})1ydrogen, hydroxy?, H)Brmyl, trifluoromethyl,
straight-chain or branched acyl or alkoxy having in each case
up to 3 carbon atoms,

5 or represents straight-chain or branched alkyl having up to 4
carbon atoms which is optionally mono- to trisubstituted by
identical or different substituents selected from the group
consisting of hydroxyl and straight-chain or branched alkoxy
having up to 4 carbon atoms,

10
and where phenyl and the heterocycles are optionally mono- to
trisubstituted by identical or different substituents selected from the
group consisting of nitro, fluorine, chlorine, -SO3H, straight-chain or
branched alkyl or alkoxy having in each case up to 4 carbon atoms,

15 hydroxyl, and/or by a radical of the formula -SO, NR'*R",
in which

R'® and R" are identical or different and each represents hydrogen or

20 straight-chain or branched alkyl having up to 4 carbon atoms,
and/or

R®orR* represents a group of the formula -NR*°R?,
25

in which

R? and R* have the meanings of R'® and R" given above and are
identical to or different from them,

30

and/or



or 5 [err] together with the nitrogen atomformradicals of the fornulae 10
[err] are identical or different and each represents hydrogen, straight-
chain or branched al kyl having up to 6 carbon atons, hydroxyl or represents
strai ght-chain or branched al koxy havi ng to 6 carbon atons, 15

and their salts, hydrates, N oxides and i"sOrferic fornms. The conpounds
according to the invention may exist in stereoisoneric forns which are
related either as image and mrror imge (enantionmers), or which are not
related as image and mrror inage (diastereonmers). The invention rel ates

both to the enantiopers 20 or diastereoners ang to fheir respective
m xtures. The racenk cotRy igBIesents adamantyl; graeprpsents ragcilg_o} ¢ formulas
o o
cns}\
CHS CeHs , 8O, - SO,
0]

PN

or |

5
| or represents cyclopentyl, cyclohexyl, cycloheptyl, phenyl, morpholinyl,
oxazolyl, thiazolyl, quinolyl, isoxazolyl, pyridyl, tetrahydrofuranyl,
tetrahydropyranyl or represents radicals of the formulae
—N N___R22 —_ >
O L]
or l}l ,
1 O RZZ
in which
R¥?  has the meaning of R!® given above and is identical to or different
15 from it, or

represents carboxyl, formyl or straight-chain or branched acyl having

up to 3 carbon atoms,



di astereoners, be separated in a known manner into the stereoisonerically
pure constituents. The substances according to the invention nay al so be
present as salts. In the context 5 of the invention, preference is

gi ven to physiol ogically acceptable salts.,Physiologically acceptable salts
can be salts of the conmpounds according t@the invention with inor gani c or
organic acids. Preference is given to salts with inorganic acids, such as,
for exanple, hydrochloric acid, hydrobrom c acid, phosphoric acid or 10
sul phuric acid, or and whdre syaloalkylophemyl andiarthe hgteracydes amgl qptionally monaistp
such as, for exanple, .acetic acid, nmaleig.acid, fumric acid,. nmalic acid,
citric acid, tart ar%“‘?ﬁ':‘?‘ﬁ?‘f Ibﬁdfl‘?"ﬁlcgf’ﬂ Sifft?é?f%oi“!?s‘&&?f& S'E}P‘:tﬁ‘glf??%éll%“uﬁmni c
aci d, ethanesul phonieRe: NG i1 Oy MEEER uhmm}' g or
napht hal enedi sul phgﬁr?i?lgég%?g.f m%gﬂxé’%hlll:’(ﬂg{séf (It)lﬁ%zglfyé’atﬂf{/&gccep?éb e sg f@&égn
al so be netal or ancanboxyin stmight-shaifi dr fhrarcheg @aoylder @kaeocdibogylt lmvidgein each
invention, Particular preference is given t exanpl e, sodi ym

o,, for
pot assi und magnesi (FASHINPAR! % FATAPY 2100S, TRy aion By ot ditntemmyles SOE ar e
derived from anmoni g Q4RI _ for exanple, ethylanm ne,
I, GO PRR R PN ORIOR

di- or triethylam ne, ycl ohexyl am ne,
di nmet hyl am noet hanol ,

in which
10 e represents a numberOor 1,

R*®  represents a radical of the formula

o 0O
15
represents cyclopropyl, cyclopentyl, cyclobutyl, cyclohexyl or
cycloheptyl,
represents hydrogen or straight-chain or branched alkyl having
up to 4 carbon atoms which may optionally be substituted by
20 cyclopropyl, cyclopentyl, cyclohexyl, benzyloxy,
tetrahydropyranyl, tetrahydrofuranyl, straight-chain or
branched alkoxy or alkoxycarbonyl having in each case up to 4
carbon atoms, benzyloxycarbonyl or phenyl which for its part
may be mono- or polysubstituted by identical or different
25 substituents selected from the group consisting of straight-
chain or branched alkoxy having up to 3 carbon atoms,

hydroxyl, fluorine and chlorine,



20 arginine, lysine, ethylenediam ne or 2-phenylethylamne. In the
context of the invention, an optionally benzo-fused heterocycle generally
represents a saturated, partially unsaturated or unsaturated 5- to

7-menbered heterocycle which may contain up to 4 heteroatons fromthe group
consisting of S. N 25 and 0. Exanpl es™whi ch may be nentioned are:
azepi ne, diazepine, indolyl, isoquinolyl, quinolyl, benzo[b]thiophene,

benzo[ b] furanyl, pyridyl, thienyl, tetrahydrofuranyl, tetrahydropyranyl,
furyl, pyrrolyl, thiazolandortwhexealkyl is eptionally sybstituted by radigals of thedazol yl ,

mor phol i nyl, thi onorphol i nyl. PYALGL, 2sdbay] Leer azi nyl ,
N- net hyl pi perazi nyl or pﬁoﬁ'\éﬂaﬁl‘ﬁéﬁ Iggefér'gﬁ)g Ps given to quinolyl, furyl,

pyridyl, thienyl, piperidinyl, 30 pyrrolidinyl, piperazinyl, azepine,
di azepine, thiazolyl, triazolyl, tetrazolyl, tetrahydrofuranyl,
t et rahydr opyranyl, norphinlwhigh and t hi onor pholinyl . - 17 - In the

context of the invention, a straight-chain or branched acyl radical having
l1to6

R? and R? are identical or different and each represents hydrogen or
straight-chain or branched alkyl having up to 5 carbon atoms,

or

10 R® and R together with the nitrogen atom form a morpholinyl,

pyrrolidiny! or piperidinyl ring,
and
15 R*®  represents phenyl or adamantyl,

R* and R% have the meanings of R'® and R'® given above and are

identical to or different from them,

20 R* and R* have the meanings of R!® and R given above and are

identical to or different from them

and/or cycloalkyl, phenyl and/or the heterocycles are optionally
substituted by straight-chain or branched alkyl having up to 4 carbon
25 atoms which is optionally substituted by hydroxyl, carboxyl, pyridyl,
pyrimidyl, pyrrolidinyl, piperidinyl, tetrahydrofuranyl, triazolyl or by
groups of the formula -SO,-R*, -P(0)(OR*3)(OR™) or -NR*R%,

in which
30



carbon atons represents, for exanple acetyl, ethylcarbonyl, propylcarbonyl,
i sopropyl carbonyl, butyl carbonyl, isobutylcarbonyl, pentylcarbonyl and
hexyl carbonyl . 5 Preference is given to a straight-chain or branched
acyl radical having 1 to 4 carbon atons. Barticular preference is given to
acetyl and ethylcarbonyl. In the context "6f 'the invention, a straight-chain
or branched al koxy radical having 1 to 6 or 1 to 4 carbon atoms represents
met hoxy, ethoxy, n-propoxy, isopropoxy, tert-butoxy, 10 n- pent oxy and
n- hexoxy. Preference is lg%vemasdleanmrmq}ﬂ giveri aboye and riderditablolasx y
radical having 1 to 6, 1 to ﬁgﬁr %g 3 carbon atons. Particul ar preference
is given to a strai ght-chai n GY°HR Hﬂﬂgﬂ al koxy radical having 1 to 3
carbon atons. In the context of the invention, a straight-chain or branched
al koxycar bonyl radi cal 15 having 1 to 6 carb n at ns represents, for
exanpl e, net hoxycar bonyIR? anﬂlkﬁilmlebhﬂnyieamngqomfdp »apd gwymabove and
i sopropoxycar bonyl and tert-butpxyca Pre ere ce is given to a
strai ght =thain or branched al%@gﬁ?ai ?)q‘ﬁ%f‘&%?mﬁ ¥Png 1 to 4 carbon
atons. Particular preference is given to a straight-chain or branched
al koxycar bonyl radical having 1 to 3 carbon atonms. 20

R* and R* are identical or different and each represents

hydrogen or straight-chain or branched alkyl having up
to 5 carbon atoms which is optionally substituted by
10 hydroxyl or straight-chain or branched alkoxy having

up to 3 carbon atoms, or

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

triazolyl or thiomorpholinyl ring or a radical of the formula

15
—N_ N—-R*
/ :
in which
20 R*®  represents hydrogen, hydroxyl, straight-chain or
branched alkoxycarbonyl having up to 5 carbon atoms
or straight-chain or branched alkyl having up to 4
carbon atoms which is optionally substituted by
hydroxyl,
25

or

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

30 formula



In the context of the invention, a straight-chain or branched al kyl radi cal
having 1 to 4, 1 to 6, 1to 8 and 1 - 10 carbon atons represents, for
exanple, methyl, ethyl, n-propyl, isopropyl, tert-butyl, n-pentyl, n-hexyl,
n- heptyl, n-octyl, n-nonyl and n-decyl. P5ﬁference is given to

strai ght-chain or branched al kyl radical$“having 1 to 3, 1 to 4 or 1 25

to 8 carbon atons. Particular preference is given to straight-chain or
branched al kyl radicals having 1 to 4 or 1 to 3 carbon atons. In the
context of the invention, straight-chain alkyl having up to 4 carbon atons

represents, for exanple, ne |, ethyl, n-propyl and n-butyl. 30 - 18-
[err]-Arvl generally repregenty, amraromatic radical having 6 to 10 carbon
atoms. Preferred aryl radioals/are phenyl and naphthyl. In the context of

t he invention, cycloalkyl having 3 to 8 or 3 to 7 carbon atons

in which

R¥  represents hydrogen, hydroxyl, formyl, trifluoromethyl,
straight-chain or branched acyl, alkoxy or alkoxycarbonyl
having in each case up to 4 carbon atoms,
or represents straight-chain or branched alkyl having up to 5

10 carbon atoms which is optionally mono- to trisubstituted by
identical or different substituents selected from the group
consisting of hydroxyl, trifluoromethyl, carboxyl, straight-
chain or branched alkoxy or alkoxycarbonyl having in each
case up to 4 carbon atoms, or by groups of the formula

15 -D)NR*¥R*, -CO-(CH,);-0-CO-R?, -CO-(CH2),-OR* or
-P(0)(OR”)(OR®),

in which

20 g and h are identical or different and each represents a number
1,203,

and
25 f represents a number O or 1,
D represents a group of the formula -CO or -SO;,

R* and R* are identical or different and have the meanings of
30 R’ and R® given above,



5 represents, for exanple, cyclopropyl, cyclopentyl, cyclobutyl,
cycl ohexyl, cycl oheptyl or cyclooctyl. Preference is given to: cyclopropyl,

cycl opentyl and cycl ohexyl. In the context of the invention, cycloal kyl oxy
having 3 to 8 carbon atons represents cycl gpropyl oxy, cycl opentyl oxy,
cycl obut yl oxy, cycl ohexyl oxy, cycl oheptylT or 10 cycl ooct yl oxy.

Preference is given to: cyclopropyloxy, cyclopentyloxy and cyclohexyl oxy.
In the context of the invention, halogen generally represents fluorine,
chlorine, bromne and iodine. Preference is given to fluorine, chlorine and

brom ne. Particular 15 pref,erence i s given o, fiyoripe chlorine. In
the context of the invention %Ir?d ﬁ%ﬁﬁtﬁg%&tﬁﬁ@nﬁw?ﬂ i?lg ving up to
substituents, a | to 6-nenbered org iy 6hgd saturated heterocycle. which
may contain a further heteroatomfromithe group consisting of S, N and O
represents, for exanple, 20 mor phol i nyl, piperidinyl, piperazinyl,
tetrahydropyranyl or tetrahydrofuranyl. Preference is given to norpholinyl,
t et rahydrdpyranyl, piperidi nyR andepiesanssiraght-chpin qrbganched alkyl havingp to
invention, a 5- to 6-nmenbered ar onpLife gtgﬁlrsocycl e having up to 3 or 4

het eroatons fromthe group consisting o , 0 and N represents, for

exanpl e,

R*?  and R* are identical or different and each represents
hydrogen or straight-chain or branched alkyl having up

10 to 3 carbon atoms,
or

R¥  represents a radical of the formula -(CO)-E,
15

in which
i represents a number Q or 1,

20 E represents cyclopentyl, cyclohexyl, cycloheptyl, benzyl,
phenyl, pyridyl, pyrimidyl or furyl, where the abovementioned
ring systems are optionally mono- or disubstituted by identical
or different substituents selected from the group consisting of
nitro, fluorine, chlorine, -SO3H, straight-chain or branched

25 alkoxy having up to 4 carbon atoms, hydroxyl, trifluoromethyl,
triflucromethoxy or by a radical of the formula -SO,-NR*R%,

in which

30 R* and R® have the meanings of R'® and R" given above and

are identical to or different from them,



25 pyri
t hi azol yl ,
pyri m dyl,
i nvention,

saturated heterocycle which may contain u

group 30

pyri m dyl,
i m dazol yl,

dyl, pyrimdyl, pyridazinyl, thienyl, furyl, pynrolyl,

oxazolyl or imdazolyl. Preference is given to pyridyl,

pyridazinyl, furyl and thiazolyl. In the context of the

a 5- to 6-nenbered unsaturated,opartially unsat urated and

to 3 or 4 heteroatons fromthe
consisting of S, 0 and N represents, for exanple, pyridyl,

pyridazinyl, thienyl, furyl, pyrrolyl, thiazolyl, oxazolyl,

pi peridinyl, piperazinyl or -19- norpholinyl. Preference is

given to pyridyl, pyrimdyl, ‘J{)\i perazi nyl, pyridazinyl, norpholinyl, furyl
c

and thiazolyl. The conpounds

salts, may
i nvention,

cording to the invention, in particular the
al so be 5 present as hydrates. In the context of the
hydrates are those conmpounds which contain water in the crystal.

Such conpounds may contain ordg or representsradicalalof thefotmmulas equi val ents of
wat er . Hygirat es can be prepared, for exanple, by

10

15

20

25

—N  N—CH
N/

3
—N O

or

and the heterocycles listed under R® and R*, which are formed together
with the nitrogen atom, are optionally mono- to trisubstituted,
optionally also geminally, by identical or different substituents
selected from the group consisting of hydroxyl, formyl, carboxyl,
straight-chain or branched acyl or alkoxycarbonyl having in each case
up to 5 carbon atoms, nitro and groups of the formulae
-P(0)(OR*)(OR™),

o]
< :} =NR"® 4950
o or — (CONR*™R

in which

R* and R* have the meanings of R'® and R'! given above and are

identical to or different from them,

R*®  represents hydroxyl or straight-chain or branched alkoxy

having up to 3 carbon atoms,



crystallizing the compound in question fromwater or froma
wat er - cont ai ning solvent. 10 Preference is given to conpounds of the
general formula (lI) according to the invention in which 15 Rerr]
represents straight-chain or branched alky% having up to 3 carbon atons, R2
represents straight-chain alkyl having up to 3 carbon atons, 20 [err]
are identical or different and each represents hydrogen or represents
strai ght-chain or branched al kenyl or al koxy having in each case up to 6
carbon atons, or represents a straight-chain or branched al kyl chain having
up to 8 carbon atons which is optionally. interrupted by an oxygen atom and
which is 25 opd i onafquesﬁ’ﬁﬁﬁ-““g’ge‘i P’é{!bst ituted by identical or
di fferent substituents selected fromthe group consisting of hydroxyl,
fluorine, chlorine, carboxyl,

and

R* and R are identical or different and have the meanings of R’ and

R" given above,

and/or the heterocycles listed under R3 and R4, which are formed

10 together with the nitrogen atom, are optionally substituted by straight-
chain or branched alkyl having up to 5 carbon atoms which is
optionally mono- or polysubstituted by identical or different
substituents selected from the group consisting of hydroxyl, fluorine,
chlorine, carboxyl, cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl,

15 straight-chain or branched alkoxy or alkoxycarbonyl having in each
case up to 4 carbon atoms, or by a radical of the formula -SO;H,
-NR®*'R*? or -P(O)OR™OR™,

in which
20
R*! and R>? are identical or different and each represents hydrogen,
phenyl, carboxyl, benzyl or straight-chain or branched alkyl or

alkoxy having in each case up to 4 carbon atoms,

25 R and R** are identical or different and have the meanings of R'® and

R'! given above,

and/or the alkyl is optionally substituted by phenyl which for its part
may be mono- to trisubstituted by identical or different substituents

30 selected from the group consisting of fluorine, chlorine, hydroxyl,



benzyl oxycar bonyl, straight-chain or branched al koxycarbonyl having up to 5

carbon atons, and/or by radicals of the fornulae -[err] [err] 30 -20 -
in which 5 a and b are identical or different and each represents a nunber
Oor 1, A represents a radical [err] 10 [err] are identical or

different and each represents hydrogen, o'r32c'ycl opropyl, cycl opentyl,
cycl ohexyl, cycl oheptyl, phenyl, piperidinyl and pyridyl, where the
abovenenti oned ring systens are optionally nono- to trisubstituted by

i dentical or different sstaightichaintos beanchest alkioxy having up to 4 carbon atoms, or by a

group of the formula -NR*"'R?,
in which

R®" and R*? have the meanings of R*! and R™ given above and are

identical to or different from them,

and/or the heterocycles listed under R® and R*, which are formed
10 together with the nitrogen atom, are optionally substituted by phenyl,
pyridyl, piperidinyl, pyrrolidinyl or tetrazolyl, optionally also attached
via a nitrogen function, where the ring systems for their part may be
substituted by hydroxyl or by straight-chain or branched alkyl or
alkoxy having in each case up to 5 carbon atoms,
15

or

R? and R* together with the nitrogen atom form radicals of the formulae

- .- (CH,)4"CH,
/ : O0—N
CH,

R

I\
20 CHEH,



fromthe group consisting of hydroxyl, nitro, trifluoronethyl, 15
trifluoronethoxy, carboxyl, fluorine, chlorine, straight-chain or branched
al koxy or al koxycarbonyl having in each case up to 4 carbon atons, or by a
group of the formula -[err] in which 20 c 3. represents a nunber 0 or 1,
-21 - [err] are identical or different an& each represents hydrogen or

strai ght-chain or branched al kyl having up to 4 carbon atons, or [err] each

represent strai ght-cyai n or branched al koxy having up to 3 carbon atons, or
R’ and R” are identical or different and each represents hydrogen, hydroxyl or

represents straight-chain or branched alkoxy having up to 4 carbon
atoms,

5 and their salts, N-oxides, hydrates and isomeric forms.

Particular preference is given to compounds of the general formula (I) according to

the invention
10 in which
R! represents straight-chain or branched alkyl having up to 3 carbon atoms,

R?>  represents straight-chain alkyl having up to 3 carbon atoms,

15
R and R* are identical or different and each represents hydrogen or represents
straight-chain or branched alkenyl or alkoxy having in each case up to 4
carbon atoms, or
represents a straight-chain or branched alkyl chain having up to 6 carbon
20 atoms which is optionally interrupted by an oxygen atom and which is

optionally mono- to trisubstituted by identical or different substituents

selected from the group consisting of hydroxyl, fluorine, chlorine, carboxyl,

straight-chain or branched alkoxycarbonyl having up to 4 carbon atoms,

and/or by radicals of the formulae -SO;H, -(A),-NR'R®, -O-CO-NR"’Rs',
25 -S(0)»-R’, -P(O)(OR')(OR™),



represents straight-chain or branched al kyl having up to 7 carbon atons
which is optionally nono- or polysubstituted by identical or 10

di fferent substituents selected fromthe group consisting of hydroxyl,
fluorine, chlorine, phenyl, straight-chai§4or branched al koxy or

al koxycar bonyl having in each case up to 4 carbon atons, or by a group of

the formula -(CO d-NR14R15, 15 in which [err] are

identical or different and each represents hydrogen or straight-chain or

branched al kyl having up to 3 carbon atons, 20 and d

represents a nunber 0 or 1, or 25 [err] together with nitrogen atom
|yl

forma pyrrolidinyl, norpholikyl OQRi i dknyl or tria ring or radicals
of the formul ae Fj: o
F71°0

F ’ ;

. e O
™ T

O

in which
5 a and b are identical or different and each represents a number 0 or 1,
A represents a radical CO or SO,,

R’, R, R® and R¥ are identical or different and each represents
10 hydrogen, or
represents cyclopentyl, cyclohexyl, cycloheptyl, phenyl,
piperidinyl and pyridyl, where the abovementioned ring
systems are optionally mono- or disubstituted by identical or
different substifuents selected from the group consisting of
15 hydroxyl, nitro, carboxyl, fluorine, chlorine, straight-chain or
branched alkoxy or alkoxycarbonyl having in each case up to 3

carbon atoms, or by a group of the formula -(SO5)-NR!’R",

in which
20

c represents a number O or 1,



-22 - CH3 5 R err] represents hydrogen, phenyl, benzyl,
nmor phol i nyl, pyrrolidinyl, piperidinyl, piperazinyl or N nethylpiperazinyl,
or represents straight-chain or branched aIkyI having up to 5 carbon atons
which is optionally substituted by hydrox R9 represents
strai ght-chain or branched al kyl having uésto 3 carbon atons, [err] are

I dentical or different and each represents hydrogen or stralght- chain or
branched al kyl having up to 3 carbon atons, 15 and/or the al kyl chain
listed under [err] is opRYandR @amud@mmhomdiffagcntynﬂ each genresentsyhyidoggentoy | |

cyclohexyl, cycl oheptyl, phens¥raigh€¥ﬂam ¥>r branched alkyl havmg up to 3 carbon atoms,

or
5
R’,R”, R®and R? each represent methoxy, or
represent straight-chain or branched alkyl having up to 6 carbon atoms
which is optionally mono- or disubstituted by identical or different
substituents selected from the group consisting of hydroxyl, fluorine,
10 chlorine, phenyl, straight-chain or branched alkoxy or alkoxycarbonyl
having in each case up to 3 carbon atoms, or by a group of the formula
-(CO)¢-NR"R",
in which
15
R' and R" are identical or different and each represents hydrogen,
methyl or ethyl,
and
20
d represents a number O or 1,
or
25 R’ and R® andfor R” and R¥ together with the nitrogen atom form a

morpholinyl, piperidinyl or triazolyl ring or radicals of the formulae



qui nolyl, pyrrolidinyl, pyrimdyl, norpholinyl, furyl, piperidinyl,
tetrahydrofuranyl or by radicals of the fornmulae 20 in which -23 -
Rlerr] represents hydrogen, hydroxyl, formyl, trifluoronethyl,

strai ght-chain or branched acyl or al koxy ving in each case up to 3
carbon atons, 5 or represents straight-chain or
branched al kyl having up to 4 carbon atons which is optionally nono- to
trisubstituted by identical or dlfferent ubstltuents selected fromthe
group consi sting of hydroxyl and stralq/Lfchaln or branched al koxy havi ng

4 carbon
up to 4 carbon atons, —-N' N XN _N/—\S
_— ’ , \__/ .
CH,

-_— 18 16
N N—R or /N N—R

in which

R!®  represents hydrogen, phenyl, benzyl, morpholinyl, pyrrolidinyl,
piperidinyl, piperazinyl or N-methylpiperazinyl, or
represents straight-chain or branched alkyl having up to 3
carbon atoms which is optionally substituted by hydroxyl,
10
R’ represents methyl,

R!® and R"! are identical or different and each represents hydrogen, methyl or
ethyl,
15
and/or the alkyl chain listed under R*/R* is optionally substituted by
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, morpholinyl, furyl,
tetrahydrofuranyl, or by radicals of the formulae

O 0 —n \ 17
or N N—R

20

in which



10 and where phenyl and the heterocycles are optionally nono- to
trisubstituted by identical or different substituents selected fromthe
group consisting of nitro, fluorine, chlorine, -[err], straight-chain or
branched al kyl or al koxy having in each ﬁgfe up to 4 carbon atons, 15
hydroxyl, and/or by a radical of the forimdfd -[err] in which [err] are
I dentical or different and each represents hydrogen or 20
straight-chain or branched al kyl having up to 4 carbon atons, and/or [err]
represents a group of the fornula -[err] 25 in which [err] have the
geanings of [err] i ven hove, and, 858 atcaeh. tydfbnyl Joiyl acehT of Hkoky Rihg o™
up to 3 carbon atoms,
or represents straight-chain or branched alkyl having up to 3
5 carbon atoms which is optionally mono- or disubstituted by
identical or different substituents selected from the group
consisting of hydroxyl and straight-chain or branched alkoxy

having up to 3 carbon atoms,

10 and where phenyl and the heterocycles are optionally mono- to
trisubstituted by identical or different substituents selected from the
group consisting of fluorine, chlorine, -SOsH, straight-chain or
branched alkyl or alkoxy having in each case up to 3 carbon atoms,
hydroxyl, and/or by a radical of the formula -SO, NR"¥RY,

15
in which
R'® and R are identical or different and each represents hydrogen or
straight-chain or branched alkyl having up to 3 carbon atoms,
20
and/or
R® or R* represents a group of the formula -NR*R?,
25 in which

R? and R*! have the meanings of R'® and R" given above and are

identical to or different from them,

30 and/or



and/ or -24 - [err] represents adamantyl, or represents radicals of the
formul ae 5 or represents cyclopentyl, cycl ohexyl, cycl oheptyl, phenyl,
nor phol i nyl , oxazolyl, thiazolyl, quinolyl, isoxazolyl, pyridyl,
t etrahydrof uranyl, tetrahydropyranyl or rg resents radicals of the fornul ae
in which [err] has the meaning of [err] grven above and is identical to
or different 15 fromit, or represents carboxyl, fornyl or
strai ght-chain or branched acyl having up to 3 carbon atons,

R’ or R” represents adamantyl, or represents radicals of the formulae .

0 0
CHB}\
&2 CéHs SO, SO,

o]
‘LJ_Y
or ,
5 or represents cyclopentyl, cyclohexyl, cycloheptyl, phenyl,

morpholinyl, oxazolyl, thiazolyl, quinolyl, isoxazolyl, pyridyl,
tetrahydrofuranyl, tetrahydropyranyl, or represents radicals of the

formulae

Oy AP
or ’

\
10 R
in which
R?  has the meaning of R' given above and is identical to or
15 different from it, or

represents formyl or acetyl,

and where cycloalkyl, phenyl and/or the heterocycles are optionally

mono- or disubstituted by identical or different substituents selected



-25 - and where cycl oal kyl, phenyl and/or the heterocycles are optionally
nono- to trisubstituted by identical or different substituents sel ected
fromthe group consisting of fluorine, chlorine, triazolyl,
trifluoronethyl, trifluoronethoxy, carbox%I, strai ght-chain or branched
acyl or al koxycarbonyl having in each 5 ~ ?- case up to 5 carbon
atons, nitro and/or by groups of the fornulae -SC3H, [err] in which 10

e represents a nunber 0 or 1, R23 represents a radical of the fornula
15 represents cycl opr opyftom ahe Igompntonsisting aif oftadrine, chipeiheheiaydlyhrcarboxyl,

ts hydrogen or_straight-chajn-or_ branched al kyl havin
cycloheptyl, represents strgjg t-Chain or branchedgacyl or alkoxycarbonyl having in ea?:/h case g

up to 4 carbon atoms, nitro, and/or by groups of the formulae -SO3H,
-OR?, (SO,)NR™R”, -P(O)(OR*)(OR”),

5
in which
e represents a number O or 1,

10 R¥  represents a radical of the formula

[ I ,or
0" 70
represents cyclopropyl, cyclopentyl, cyclobutyl or cyclohexyl,

15 represents hydrogen or straight-chain or branched alkyl having up to 3
carbon atoms which is optionally substituted by cyclopropyl,
cyclohexyl, benzyloxy, tetrahydropyranyl, straight-chain or branched
alkoxy or alkoxycarbonyl having in each case up to 3 carbon atoms,
benzyloxycarbonyl or phenyl which for its part may be mono- or

20 disubstituted by identical or different substituents selected from the
group consisting of methoxy, hydroxyl, fluorine or chlorine,
and/or where alkyl is optionally substituted by radicals of the formulae
-CO-NR*R? or -CO-R¥,

25

in which



up to 4 carbon atons which may optionally be substituted by 20

cycl opropyl, - cyclopentyl, cycl ohexyl benzyl oxy, tetrahydropyranyl,
tetrahydrofuranyl, straight-chain or branched al koxy or al koxycarbonyl
having in each case up to 4 carbon atoms, benzyloxycarbonyl or phenyl which
for its part may be nono- or polysubstituﬂgd by identical or different 25
substituents selected fromthe group consisting of straight- chain or
branched al koxy having up to 3 carbon atonms, hydroxyl, fluorine and

chlori ne, -26 - and/ ®” whkR® artligentical emiifferent dnd caoh sépréseh@chydsogeadr cal s
of the formilae -CO-[err] in stvl\'glgﬁtr-]chain or branched alkyl having up to 4 carbon atoms,

or

5 R? and R? together with the nitrogen atom form a morpholinyl,

pyrrolidinyl or piperidinyl ring,
and
10 R represents phenyl or adamantyl,

R* and R? have the meanings of R'® and R"® given above and are identical to

or different from them,

15 R and R? have the meanings of R'® and R"! given above and are identical to

or different from them

and/or cycloalkyl, phenyl and/or the heterocycles are optionally
substituted by straight-chain or branched alkyl having up to 3 carbon
20 atoms which is optionally substituted by hydroxyl, carboxyl, pyridyl,
pyrimidyl, pyrrolidinyl, piperidinyl, tetrahydrofuranyl, triazolyl or by
groups of the formula -SO,-R*, P(O)(OR*?)(OR?) or -NR*R%,

in which
25

R* represents methyl,

R* and R* have the meanings of R'® and R!! given above and are

identical to or different from them,
30



5 [err]are identical or different and each represents hydrogen or
strai ght-chain or branched al kyl having up to 5 carbon atons, or 10
[err] together with the nitrogen atom form a norpholinyl, pyrrolidinyl or

pi peridinyl ring, and 15 represents phenyl or
adamantyl, [err] have the neanings of [erf} "given above and are identi cal
to or different fromthem 20 R26 and R27 have the neanings of

[err] given above and are identical to or different fromthem and/ or
cycl oal kyl, phenyl and/ ®* aibRFedre idenyichles differentparidozach rgpresehtsthydrdgen oby
n 25

strai ght-chain or branched al kyl. havin to 4 rbo
at orrls?vx/ni ch : s optional l'y .sulﬁté%‘g].f“ﬂ‘f %Hﬁyﬁhﬁ'&x@lﬁﬁ l@éﬂ%‘i@/ﬂ 3 sprhog, atoms
pyrimdyl, pyrrolidinyl, pipgidR¥ptiodaRly sBHAEA By BdbxylldrirddRdsy o’ bY

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

triazolyl or thiomorpholinyl ring, or a radical of the formula

10 in which

R*®  represents hydrogen, hydroxyl, straight-chain or
branched alkoxycarbonyl having up to 3 carbon atoms

or straight-chain or branched alkyl having up to 3

15 | carbon atoms which is optionally substituted by
hydroxyl,
or
20 R} and R* together with the nitrogen atom form a morpholinyl,

thiomorpholinyl, pyrrolidinyl, piperidinyl ring, or a radical of the

formula

25

in which



groups of the formula -[err] in which 30 -27 - Rerr] has the nmeaning
of R[err] given above and is identical to or different fromit, R32 and R33
have the neanings of [err] given above and 5 are
identical to or different fromthem [err]are identical or different and
each represents hydrogen or straight-charﬁzor branched al kyl having up to 5
carbon atons which is optionally substituted by 10

hydr oxyl or straight-chain or branched al koxy having up to 3 carbon atons,
or R¥  represents hydrogen, hydroxyl, formyl, straight-chain or

branched acyl, alkoxy or alkoxycarbonyl having in each case
up to 3 carbon atoms,
or represents straight-chain or branched alkyl having up to 4
5 carbon atoms which is optionally mono- or disubstituted by
identical or different substituents selected from the group
consisting of hydroxyl, straight-chain or branched alkoxy or
alkoxycarbonyl having in each case up to 3 carbon atoms, or by
groups of the formula -(D).NR**R*, -CO-(CH,),;-0-CO-R%,
10 -CO-(CH2)n-OR* or -P(O)(OR*2)(OR®),

in which

g and h are identical or different and each represents a number
15 lor2,

and

f represents a number O or 1,
20

D represents a group of the formula -CO or -SO,,

R* and R are identical or different and have the meanings of
R’ and R® given above,
25
R®  represents straight-chain or branched alkyl having up to

3 carbon atoms,

R4 represents straight-chain or branched alkyl having up to

30 3 carbon atoms,



[err] together with the nitrogen atomform a norpholinyl, triazolyl or

t hi onorpholinyl ring or a radical of the fornula 15 in which 20

Rlerr] represents hydrogen, hydroxyl, straight-chain or branched

al koxycar bonyl having up to 5 carbon atonz or straight-chain or branched
al kyl having up to 4 carbon atons which i optionally substituted by
hydroxyl, 25 or R3 and R4 together with the nitrogen atomforma
norpholinyl, thlonDrphoI|nyIRﬂ£yrroI|d|nyI pi peridinyl ring, or a radical

of the 30 for and R* are identical or different and each represents
hydrogen, methyl or ethyl,
or
5
RY represents a radical of the formula -(CO);-E,
in which
10 i represents a number O or 1,

E represents cyclopentyl, benzyl, phenyl, pyridyl, pyrimidyl or
furyl, where the abovementioned ring systems are optionally
mono- or disubstituted by identical or different substituents

15 selected from the group consisting of nitro, fluorine, chlorine,
-SOsH, straight-chain or branched alkoxy having up to 3
carbon atoms, hydroxyl, or by a radical of the formula -SO,-
NR“R*

20 in which
R* and R* have the meanings of R'® and R* given above and

are identical to or different from them,

25 or

E represents radicals of the formulae



-28 - in which 5 Rlerr] represents hydrogen, hydroxyl, fornyl,
trifluoronethyl, straight-chain or branched acyl, al koxy or al koxycar bonyl
having in each case up to 4 carbon atons, or represents straight-chain or
branched al kyl having up to 5 10 carbon atons which
Is optionally nono- to trisubstituted by'ﬂﬂentical or different
substituents selected fromthe group consisting of hydroxyl,
trifluoronmethyl, carboxyl, straight- chain or branched al koxy or

al koxycarbonyl having in egfhgase up to 4 carbon atons, or by groups of

the fornula 15 —N N—CH, [err] [err] in which

N 0
or —
/ '

and the heterocycles listed under R? and R*, which are formed together
with the nitrogen atom, are optionally mono- to trisubstituted,
5 optionally also geminally, by identical or different substituents
selected from the group consisting of hydroxyl, formyl, carboxyl,
straight-chain or branched acyl or alkoxycarbonyl having in each case

up to 3 carbon atoms, or groups of the formulae -P(O)(OR*)(OR¥),

O]
Clo.
o =NR™ o — (CO)NR™R®

10

in which

R* and R have the meanings of R'® and R given above and are
15 identical to or different from them,

R*®  represents hydroxyl or methoxy,

j represents a number O or 1,
20

and

R* and R are identical or different and have the meanings of R'* and

R given above,
25



20 g and h are identical or different and each
represents a nunber 1,2 or 3, and 25 f represents
a nunber 0 or 1, D represents a group of the formula -CO or -SJerr],
[err] are identical or different and have the neanings of 30

[err]given above, -29 - represents stréﬁght-chain or branched al kyl
having up to 4 carbon atons, 5 Rl err] represents
strai ght-chain or branched al kyl having up to 4 carbon atons, [err] are

i dentical or different amdfoed=hheterocgdentisted under R3 and R4, which are formed

together with the nitrogen atom, are opti;)nally substituted by straight-
chain or branched alkyl having up to 4 carbon atoms which is
optionally mono- to trisubstituted by identical or different substituents

5 selected from the group consisting of hydroxyl, fluorine, chlorine,
‘carboxyl, cyclopropyl, cycloheptyl, straight-chain or branched alkoxy
or alkoxycarbonyl having in each case up to 3 carbon atoms, or by a
radical of the formula -SO3H, -NR*'R* or P(O)OR*OR™,

10 in which

R’ and R are identical or different and each represents hydrogen,
phenyl, carboxyl, benzyl or straight-chain or branched alkyl or
alkoxy having in each case up to 3 carbon atoms,

15
R* and R* are identical or different and have the meanings of R and

RY given above,

and/or the alkyl is optionally substituted by phenyl which for its part
20 may be mono- to disubstituted by identical or different substituents
selected from the group consisting of fluorine, chlorine, hydroxyl,

methoxy, or by a group of the formula -NR*'R3?,

in which
25
R*" and R* have the meanings of R*! and R* given above and are

identical to or different from them,

and/or the heterocycles listed under R and R*, which are formed
30 together with the nitrogen atom, are optionally substituted by phenyl,
pyridyl, piperidinyl, pyrrolidinyl or tetrazolyl, if appropriate also



hydrogen or straight-chain or branched al kyl having up 10

to 3 carbon atons, or [err] represents a radical of the formula
-(CO[er]-E 15 in which i represents a nunber 0 or 1, 20

E represents cyclopentyl, cyclohexyl, cycloheptyl, benzyl, phenyl,
pyridyl, pyrimdyl:or furyl, where the apdfement i oned ring systems are
optionally nono- or-‘di substituted by identical or different substituents
sel ected fromthe group consisting of nitro, fluorine, chlorine, -SQBH, -
strai ght-chai n or branclagacheg via a nitrogen function, where thetig systdray forgheippin® 4
carbon atons, hydroxyl, trifluoronethyl, triflupronmethoxy or by a radical
of the formula -[err] i @Wecqqggguted% hydroxyi or gy stralght—chtalﬁpr o1 branched atkyl

meani ngs of [err] given ,pBRYLy AiVing in each case up to 3 carbon atoms,

R’ and R* together with the nitrogen atom form radicals of the formulae

Nj\
/
CH,

Y\ N+/ (CHz)s'CHs
- ()

RN

I\
CHEH,
10
R’ and R® are identical or different and each represents hydrogen, hydroxyl or
represents straight-chain or branched alkoxy having up to 3 carbon
atoms,
15 and their salts, N-oxides, hydrates and isomeric forms.
Very particular preference is given to compounds of the general formula (I),
in which
20

R! represents methy!l or ethyl,



are identical to or different fromthem -30 - or E represents

radi cals of the formulae 5 and the heterocycles |isted under [err] which
are formed together with the nitrogen atom are optionally nono- to _
trisubstituted, 10 optionally also gem nally, by identica
or different substituents selected fromt E'group consi sting of hydroxyl,
fornyl, carboxyl, straight-chain or branched acyl or al koxycarbonyl having
in each case up to 5 carbon atons, nitro and groups of the fornulae [err]
15

R?  represents ethyl or propyl,

R® and R* are identical or different and each represents a straight-chain or branched
5 alkyl chain having up to 5 carbon atoms which is optionally substituted up to
two times by identical or different substituents selected from the group

consisting of hydroxyl and methoxy,

or
10
R? and R* together with the nitrogen atom form a piperidinyl, morpholinyl,

thiomorpholinyl ring, or a radical of the formula

y 37
—N  N-R
_/ .
15

in which

R¥ represents hydrogen, formyl, straight-chain or branched acyl or
alkoxycarbonyl having in each case up to 3 carbon atoms,

20 or represents straight-chain or branched alkyl having up to 3
carbon atoms which is optionally mono- or disubstituted by
identical or different substituents selected from the group
consisting of hydroxyl, carboxyl, straight-chain or branched
alkoxy or alkoxycarbonyl having in each case up to 3 carbon

25 atoms, or by groups of the formulae -(D).NR*®R* or
-P(0)(OR*)(OR"),

in which

30 f represents anumber O or 1,



in which 20 [err] have the neanings of [err] given above and are identical
to or different fromthem R err] represents hydroxyl or straight-chain or
branched al koxy 25 having up to 3 carbon atons,

-31 - represents a nunber 0 or 1, and 5 [err] are identical or

di fferent and have the neani ngs of R[err]'i%ﬂj Rl err] given above, and/or
the heterocycles |isted under [err], which are forned

D represents a group of the formula -CO,

R*® and R¥® are identical or different and each represents

5 hydrogen or methyl,

R* and R* are identical or different and each represents

hydrogen, methyl or ethyl,
10 or
R¥ represents cyclopentyl,

and the heterocycles listed under R® and R*, which are formed together
15 with the nitrogen atom, are optionally mono- or disubstituted,

optionally also geminally, by identical or different substituents

selected from the group consisting of hydroxyl, formyl, carboxyl,

straight-chain or branched acyl or alkoxycarbonyl having in each case

up to 3 carbon atoms, or groups of the formulae -P(O)(OR*)(OR*") or
20 -(COXNR*R*,

in which

R* and R* are identical or different and each represents hydrogen,
25 methyl or ethyl,

j represents a number O or 1,

and
30



10

fluorine, chlorine,
cycl oheptyl,
al koxycar bonyl
the formula - SG3H,

together with the nitrogen atom are optionally
substituted by straight- chain or branched al kyl having up to 5 carbon
atons which is optionally nmono- or polysubstituted by identical or
di fferent substituents selected fromthe gyoup consisting of hydroxyl,

15

[ er rRY i and i)

carboxyl, cycl opropyl,” cycl opentyl, cyclohexyl,

strai ght-chain or branched al koxy or

havi ng |n each gase up to 4 car bon atons, or by a radical

are identjcal pf diffezent @ad achatepwsserts hydpgen oand

each represents hydrogen, phené{ car boxyl, benzyl ~or straight-chain or
n

branched al kyl
[err] are identical
gi ven above,

Its part
5

10

15

20

25

30

or al koxy havi'

each case up to 4 carbon atons, 25

of

or different and have the neani ngs of R[err] and [err]

and/or the alkyl is optionally subst| uted b Ehenyl whi ch for
i

and/or the heterocycles listed under R and R ich are formed

together with the nitrogen atom, are optionally substituted by straight-
chain or branched alkyl having up to 3 carbon atoms which is
optionally mono- or disubstituted by identical or different substituents
selected from the group consisting of hydroxyl, carboxyl, or by a

radical of the formula P(O)OR>*OR™,
in which

R> and R are identical or different and each represents hydrogen,

methyl or ethyl,
and/or the heterocycles listed under R? and R", which are formed
together with the nitrogen atom, are optionally substituted by

pyrrolidinyl or piperidinyl attached via nitrogen,

represents hydrogen,

represents ethoxy or propoxy,

and their salts, hydrates, N-oxides and isomeric forms.

Likewise, very particular preference is given to those compounds of the general

formula (I) according to the invention in which R® represents hydrogen and the

radicals R® and -SO,NRR* are in a position para to one another at the phenyl ring.

Particularly preferred compounds are listed in Table A.



may be nono- to trisubstituted by identical or different substituents 30
sel ected fromthe group consisting of fluorine, chlorine, hydroxyl, -32
- straight-chain or branched al koxy having up to 4 carbon atons, or by a
group of the formula -NR[err] in which!ié&yr]have t he neani ngs of [err]

gi ven above and are identical to or different fromthem and/or the

het erocycles listed under [err], which are fornmed 10

together with the nitrogen atom are optionally substituted by phenyl,
pyridyl, piperidinyl, pyrrolidinyl or tetrazolyl, optionally also attached

via a nitroge%mhgggtion, where the ring systens for their part may be

Structure
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;
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25




substituted by hydroxyl or by straight-chain or branched al kyl or al koxy
having in each case up to 5 carbon atons, 15 or [err] together with the

nitrogen atomformradicals of the fornul ae - 33 - [err] are identical
or different and each represents hydrogens; hydroxyl or represents

strai ght-chain or branched al koxy having up to 4 carbon atons, 5

and their salts, N-oxides, hydrates and isoneric fornms. Particular _
pref erence | agiven to compounds of the gener al _formila ( accordi ng to

the inventi ojStrmeturei n whi ch




R err]

atons, R err]

represents straight-chain or branched al kyl having up to 3 carbon
represents straight-chain al kyl having up to 3 carbon

atons, 15 [err] are identical or different and each represents hydrogen or

represents straight-chain or branched al

| or al koxy having in each case

up to 4 carbon atons, or represents a strdight-chain or branched al kyl

chain having up to 6 carbon 20

atons which is optionally

interrupted hy an oxygen atomand which is optionally nono: to

trisubstitutesutwhnﬂentical or different substituents selegted fromthe

group consi st
or branched #l koxycar bony

of the fornula%cff& ]

strai ght-chain

haviGbsup to 4 carbon atons, anfi/or by radicals

)
N
CH,
Q@  CH,
HC—> HN’u\|¢< N
\N ,N\/<\¥
H
0, 8
®
o)




-34 - in which 5 a and b are identical or different and
each represents a nunber 0 or 1, A represents a radical CO or SO2, [err]
are identical or different and each represents 10

hydr ogen, or represents cyclopentyl, cycd.,ohexyl, cycloheptyl, phenyl,

pi peridinyl and pyridyl, where the abovettentioned ring systens are
optionally nono- or disubstituted by identical or dlfferent substituents
selected fromthe group consisting of 15 hydr oxy! ,

nitro, carbStrictuireuori ne, chlorine, straight- chaln or branched al koxy or
al koxycar bo ' ' br by a group of
the formulal-[err] in whijch 26 represents a nunber D or 1,
H,C™> HN =
N, N AN
N” ‘<\
CH
1 3
D
CH, CH,
H CH-OH
x3F10
E,jo]
™
H,C

The invention furthermore provides a process for preparing the compounds of the

general formula (I) according to the invention, characterized in that

5 initially compounds of the general formula (II)



- 35 - [err] are identical or different and each represents hydrogen or
strai ght-chain or branched al kyl having up to 3 carbon atons, or 5 [err]
each represent nethoxy, or represent straight-chain or branched al kyl
having up to 6 carbon atonms which is optjﬁpglly nono- or disubstituted by
identical or different substituents selected fromthe group consisting of
hydr oxyl, fluorine, 10 chl orine, phenyl, straight-chain or
branched al koxy or al koxycarbonyl having in each case up to 3 carbon atons,

or by a group of theforrrula[ej\] i ch
R N oL (m

o)
in which
S5 R! and R? are each as defined above
and

L represents straight-chain or branched alkyl having up to 4 carbon

10 atoms,

are converted with compounds of the general formula (IIT)

.
RS NH
NH
x HCI an
RS
15
in which
R’ and R® are each as defined above,
20 in a two-step reaction in the systems ethanol and phosphorus oxytrichloride/

dichloroethane into the compounds of the general formula (IV)



15 [err] are identical or different and each represents hydrogen, nethyl or

ethyl, and 20 d represents a nunber 0 or 1, or 25 [err]
together with the nitrogen atom form a norpholinyl, piperidinyl or
triazolyl ring or radicals of the fornul -36 - in which 5 Rerr]

represents hydrogen, phenyl, benzyl, norpfiolinyl, pyrrolidinyl,

@] R‘
HN — N

& N

N
R R® (v)
Rs
in which
5 R’, R2, R’ and R are each as defined above,

which are reacted in a further step with chlorosulphonic acid to give the

compounds of the general formula (V)

0 R’
HN = N
RS N/
R® R?
10 50,0l
in which
R', R% R® and R® are each as defined above,
15
which are finally reacted with amines of the general formula (VI)
HN’R* (VD)
20 in which

R? and R* are each as defined above,



pi peridinyl, piperazinyl or N nethyl piperazinyl, or represents

strai ght-chain or branched al kyl having up to 3 carbon atons which is
optionally substituted by hydroxyl, 10 RO represents nethyl, [err] are
identical or different and each represent% hydr ogen, nmethyl or ethyl, 15
and/ or the alkyl chain listed under [errrig'optionally substituted by
cycl opropyl, cyclopentyl, cyclohexyl, cycloheptyl, norpholinyl, furyl,

tetrahydrofuranyl, or by radicals of the formnul ae -37 - Rerr]
represents hydrogen, hydroxyl, fornyl, acetyl or al koxy having
in inert solvents. '

The process according to the invention can be illustrated using the following scheme

5 as an example:



up to 3 carbon atons, or represents straight-chain or branched al kyl having

up to 3 5 carbon atons which is optionally nono- or

di substituted by identical or different substituents selected fromthe

group consi sting of hydroxyl and strai gh_t5-7c_hai n or branched al koxy havi ng

up to 3 carbon atons, 10 and where phenyl and the

het erocycl es are optionally nono- to trisubstituted by identical or

di fferent substituents selected fromthe group consisting of  fluorine,

chlorine, -SGBH, straight-chain or branched al kyl or q—jﬁ%xy r}luavi ng in each
of Mhe formul a

case up to 3 canbon opy, hydroxyl, and/or by a radic
-[err], 15 in \awﬁich ér are identical or different andgieacR_represents
hydr ogen or s K .RI & or branched al kyl havi ng o@‘ cabon at ons,
3 )
H O

20 HCI
kCH3

1. ethanol
2. phosphorus oxytrichioride / dichiorethane

O CH,

CH,
l chlorosulphonic acid
0

CH,
Cotly NJH&(N
> N4
N

R

SO,Cl

3

NmN-CH
\_/
Q  cH,
% NJ\F{N
\N,N\/<

CH,
/N

SOyN  N—CH,
\/

Solvents which are suitable for the individual steps are the customary organic solvents
which do not change under the reaction conditions. These preferably include ethers,
5 such as diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl! ether, or hydrocarbons,

such as benzene, toluene, xylene, hexane, cyclohexane or mineral oil fractions, or



and/or [err] represents a group of the formula [err] 25

in

which [err] have the neanings of [err] given above and are identical to or
different fromthem 30 and/ or - 38 - [err] represents
adamantyl, or represents radicals of the Jornulae 5 or

represents

10

15

20

25

30

cycl opentyl, cycl ohexyl, T<Vytloheptyl, phenyl, norpholinyl,
oxazol yl, thiazolyl, quinolyl, isoxazolyl, pyridyl, tetrahydrofuranyl,
tetrahydropyranyl, or represents radicals of the fornulae in which

halogenated hydrocarbons, such as dichloromethane, trichloromethane, carbon
tetrachloride, dichloroethane, trichloroethylene or chlorobenzene, or ethyl acetate,
dimethylformamide, hexamethylphosphoric  triamide, acetonitrile, acetone,
dimethoxyethane or pyridine. It is also possible to use mixtures of the abovementioned
solvents. Particular preference is given to ethanol for the first step and dichloroethane

for the second step.

The reaction temperature can generally be varied within a relatively wide range. In
general, the reaction is carried out in a range of from -20°C to 200°C, preferably of
from 0°C to 70°C.

The process steps according to the invention are generally carried out under
atmospheric pressure. However, it is also possible to operate under superatmospheric

pressure or under reduced pressure (for example, in a range of from 0.5 to 5 bar).

The reaction to give the compounds of the general formula (V) is carried out in a

temperature range of from 0°C to room temperature, and at atmospheric pressure.

The reaction with the amines of the general formula (VI) is carried out in one of the

abovementioned chlorinated halogens, preferably in dichloromethane.

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

preferably of from 0°C to room temperature.

The reaction is generally carried out at atmospheric pressure. However, it is also
possible to operate under superatmospheric pressure or under reduced pressure (for

example in a range of from 0.5 to 5 bar).

Some of the compounds of the general formula (I) are known, or they are novel, and

they can then be prepared by



R22 has the meaning of R err] given above and is identical to or 15
different fromit, or represents fornyl or acetyl, and where cycl oal kyl,
phenyl and/or the heterocycles are optionally nono- or disubstituted by
identical or different substituents selec ?d -39 - fromthe group
consi sting of fluorine, chlorine, triazor§ , carboxyl, straight-chain or
branched acyl or al koxycarbonyl having in each case up to 4 carbon atons,
nitro, and/or by groups of the fornmulae -SOG3H, [err] 5 in which e
represents a nunber 0 or 1,

converting compounds of the general formula (VII)

R*-CO-T (VID
5

in which

R? is as defined above
10 and

T represents halogen, preferably chlorine,

initially by reaction with compounds of the general formula (VIII)
15

R‘I
Hozc/l\NH2 (Vi)

in which

R'  isas defined above
20

in inert solvents, if appropriate in the presence of a base and trimethylsilyl chloride, into

the compounds of the general formula (IX)

R‘l
R"’—CO-NHJ\COZH (IX)

25

in which

R! and R? are each as defined above,



10 Rlerr] represents a radical of the formula or
represents cycl opropyl, cyclopentyl, cyclobutyl or cycl ohexyl, 15
represents hydrogen or straight-chain or branched al kyl having up to 3
carbon atonms which is optionally substi[ngd by cycl opropyl, cycl ohexyl,
benzyl oxy, tetrahydropyranyl, straight-chain or branched al koxy or

al koxycarbonyl having in each case up to 3 carbon atons, benzyl oxycarbonyl
or phenyl which for its part nmay be nono- or 20

di substituted by identical or different substituents selected fromthe

i st . hydroxyl o Luord ~chlorine, and/or wh
%:ESF o opt i SRy Sers R Vi e EeRoune oL M SSRRRIKT o1 i Be forr) o5
i ch 0

CI/U\COZL X)

in which L is as defined above,

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

Suitable solvents for the individual steps of the process are the customary organic
solvents which do not change under the reaction conditions. These preferably include
10 ethers, such as diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether, or
hydrocarbons, such as benzene, toluene, xylene, hexane, cyclohexane or mineral oil
fractions, or halogenated hydrocarbons, such as dichloromethane, trichloromethane,
carbon tetrachloride, dichloroethylene, trichloroethylene or chlorobenzene, or ethyl
acetate, dimethylformamide, hexamethylphosphoric triamide, acetonitrile, acetone,
15 dimethoxyethane or pyridine. It is also possible to use mixtures of the abovementioned
solvents. Particular preference is given to dichloromethane for the first step and to a

mixture of tetrahydrofuran and pyridine for the second step.

Suitable bases are generally alkali metal hydrides or alkali metal alkoxides, such as, for
20 example, sodium hydride or potassium tert-butoxide, or cyclic amines, such as, for
example, piperidine, pyridine, dimethylaminopyridine or C;-C4 alkylamines, such as,
for example, tricthylamine. Preference is given to triethylamine, pyridine and/or

dimethylaminopyridine.

25 The base is generally employed in an amount of from 1 mol to 4 mol, preferably from

1.2 mol to 3 mol, in each case based on 1 mol of the compound of the formula (X).

The reaction temperature can generally be varied within a relatively wide range. In
general, the reaction is carried out in a range of from -20°C to 200°C, preferably of
30 from 0°C to 100°C.



-40 - R28 and R29 are identical or different and each represents hydrogen
or straight-chain or branched al kyl having up to 4 carbon atons, or 5
R28 and R29 together with the nitrogen atom form a norpholinyl,

pyrrolidinyl or piperidinyl ring, and 10 Rlerr] represents
phenyl or adamantyl, [err] have the rrean?ﬂg's of [err] given above and are
I dentical to or different fromthem 15 [err] have the neanings

of [err] given above and are identical to or different fromthem and/ or
cycl oal kyl, phenyl and/or the heterocycles are optionally substituted by

2t o whi ch 1 SRR 5 06 sSiEra vt V.t (BORR (Rlye komyp e o

they can be prepared by customary methods.
5 The compounds of the general formula (TIT) can be prepared by

reacting compounds of the general formula (XI)
5

R
o

R® (X1
in which
10

R’ and RS are each as defined above

with ammonium chloride in toluene and in the presence of trimethylaluminium in
hexane in a temperature range of from -20°C to room temperature, preferably at 0°C
15 and atmospheric pressure, and reacting the resulting amidine, if appropriate in situ,

with hydrazine hydrate.

The compounds of the general formula (XI) are known per se, or they can be
prepared by customary methods.

20
Some of the compounds of the general formula (IV) are known, or they are novel, in
which case they can be prepared by known methods [cf. David R. Marshall,
Chemistry and Industry, 2 May 1983, 331-335].

25 Compounds of the general formula (V) are novel per se, however, they can be
prepared from the compounds of the general formula (IV) in accordance with the
publication Organikum, VEB Deutscher Verlag der Wissenschaften, Berlin 1974,
pages 338 - 339.



pyrimdyl, pyrrolidinyl, piperidinyl, tetrahydrofuranyl, triazolyl or by
groups of the fornmula -[err] in which 25 R err] represents nethyl, [err]
have the neanings of [err] given above and are identical to or different
fromthem 30 -41 - [err] are identic%? or different and each represents
hydrogen or straight-chain or branched al*kyl having up to 3 carbon atons
which is optionally substituted by hydroxyl or methoxy, or 5

R34 and R35 together with the nitrogen atom form a norpholinyl,

The compounds of the general formula (I) accordin;g to the invention have an

unforeseeable useful pharmacological activity spectrum.

5 They inhibit either one or more of the cGMP-metabolizing phosphodiesterases (PDE I,
PDE Il and PDE V). This results in an increase of cGMP. The differentiated expression
of the phosphodiesterases in different cells, tissues and organs, as well as the
differentiated subcellular localization of these enzymes, in combination with the
selective inhibitors according to the invention make it possible to selectively address

10 the various cGMP-regulated processes.

Moreover, the compounds according to the invention enhance the activity of substances
such as, for example EDRF (endothelium derived relaxing factor), ANP (atrial
natriuretic peptide), of nitrovasodilators and all other substances which increase the

15 c¢GMP concentration in a manner different from that of phosphodiesterase inhibitors.

They can therefore be employed in pharmaceuticals for treating cardiovascular
disorders, such as, for example, for treating hypertension, neuronal hypertonia, stable
and unstable angina, peripheral and cardial vascularpathies, arthythmiae, for treating
20 thromboembolic disorders and ischaemias such as myocardial infarction, stroke,
transistory and ischaemic attacks, angina pectoris, obstruction of peripheral circulation,
prevention of restenoses after thrombolysis therapy, percutaneous transluminal
angioplasty (PTA), percutaneous transluminal coronary angioplasties (PTCA) and
bypass. Furthermore, they may also be of significance for cerebrovascular disorders.
25 Owing to their relaxing action on smooth muscles, they are suitable for treating
disorders of the urogenital system such as hypertrophy of the prostate, incontinence and

in particular for treating erectile dysfunction and female sexual dysfunction.



triazolyl or thionorpholinyl ring, or a radical of the fornula 10
in which 36 R represents hydrogen, hydroxyl, straight-chain or branched
al koxycarbonyl having up to 3 carbon atons or straight-chain or branched

al kyl having up to 3 15 63 carbon atons which is
optionally substituted by hydroxyl, or 20™~ ~R3 and R4 together with
the nitrogen atom form a norpholinyl, thionorpholinyl, pyrrolidinyl,

pi peridinyl ring, or a radical of the formula -42 -

Activity of the phosphodiesterases (PDEs)

The cGMP-stimulated PDEII, the ¢cGMP-inhibited PDE I and the cAMP-specific
PDEIV were isolated either from porcine or bovine heart myocardium. The Ca®*-

5 calmodulin-stimulated PDEI was isolated from porcine aorta, porcine brain or,
preferably, from bovine aorta. The cGMP-specific PDE V was obtained from porcine
small intestine, porcine aorta, human platelets and, preferably, from bovine aorta.
Purification was carried out by anion exchange chromatography over MonoQ®
Pharmacia, essentially following the method of M.Hoey and Miles D. Houslay,

10 Biochemical Pharmacology, Vol. 40, 193-202 (1990) and C.Lugman et al.,
Biochemical Pharmacology, Vol. 35, 1743-1751 (1986).

‘The enzyme activity is determined using a test mixture of 100 ml in 20 mM tris/HCl-
buffer pH 7.5 containing 5 mM MgCl,, 0.1 mg/ml of bovine serum albumin and either
15 800 Bq[ SHIcAMP or [PH]cGMP. The final concentration of the nucleotides in question
is 10 mol/l. The reaction is initiated by addition of the enzyme and the amount of
enzyme is such that during the incubation time of 30 min, approximately 50% of the
substrate are converted. To test the cGMP-stimulated PDEII, [3H]cAMP is used as
substrate and 10° mol/l of non-labelled cGMP are added to the mixture. To test the
20 Caz”-calmodulin-dependent PDEI 1mM of CaCl, and 0.1 mM of calmodulin are
added to the reaction mixture. The reaction is quenched by addition of 100 ml of
acetonitrile containing 1 mM cAMP and 1 mM AMP. 100 ml of the reaction mixture
are separated by HPLC, and the cleavage products are determined quantitatively on-line
using a continuous scintillation counter. The substance concentration measured is the
25 concentration at which the reaction rate is reduced by 50%. Additionally, the
"phosphodiesterase [’H] cAMP-SPA enzyme assay" and the "phosphodiesterase [°H]
cGMP-SPA enzyme assay" from Amersham Life Science were used for testing. The
test was carried out according to the test protocol of the manufacturer. To determine the
activity of PDE 11, the [3H]cAMP SPA assay was used, and 10°M cGMP were added

30 to the reaction mixture to activate the enzyme. To measure PDEI, 107 M calmodulin



R37 represents hydrogen,
acyl, al koxy or al koxycar bonyl
represents straight-chain or branched al kyl
carbon atons which is optionally nono- or
di fferent substituents selected fromthe~

strai ght-chain or branched al koxy or al koxycar bonyl

to 3 carbon atons,

nunmber 15
0O or 1, 20

10

15

20

hydr oxyl ,

g

strai ght-chain or branched
having in each case up to 3 carbon atons,

having up to 4 5

or by groups of the formula -[err]
[err] in whiclang lanM GaCls werecheded toathe oeaction fnixteret PRENV eas measped asing thea

I substituted by identi cal
oup consi sting of hydroxyl,
havi ng in each case up

[3H]cGMPSPAassay. 2, and f- represents a nunber

Inhibition of the phosphodiesterases in vitro

Ex. No. PDEI PDE I PDEV
ICso [nM] ICso [nM] ICso [nM]

16 300 >1000 2

19 200 >1000 2

20 200 >1000 2

26 100 >1000 1

27 200 >1000 3

32 100 >1000 4

260 300 >1000 10

275 50 >1000 3

338 200 >1000 5

In principle, inhibition of one or more phosphodiesterases of this type results in an
increase of the cGMP concentration. Thus, the compounds are of interest for all
therapies in which an increase of the ¢cGMP concentration is considered to be
beneficial.

The cardiovascular effects were investigated using SH-rats and dogs. The substances

were administered intravenously or orally.

The erection-stimulating action was investigated using rabbits which were awake
[Naganuma H, EgashiraT, FujiJ, Clinical and Experimental Pharmacology and
Physiology 20, 177-183 (1993)]. The substances were administered intravenously,
orally or parenterally.

The novel active compounds and their physiologically acceptable salts (for example
hydrochlorides, maleates or lactates) can be converted in a known manner into the

customary formulations, such as tablets, coated tablets, pills, granules, aerosols, syrups,




D represents a group of the fornula -CO or -SO2, R38 and R39 are
identical or different and have the meanings of [err] given above, 25
Rlerr] represents straight-chain or branched al kyl having up to 3 carbon
atons, R [err] represents straight-chaig or branched al kyl having up to 30
3 carbon atons, -43 - R42 and R43 are1dentical or different and each
represents hydrogen, nethyl or ethyl, or 5

emulsions, suspensions and solutions, using inert non-toxic, pharmaceutically suitable

excipients or solvents. In this case the therapeutically active compound should in each

case be present in a concentration from approximately 0.5 to 90% by weight of the total

mixture, i.e. in amounts which are sufficient in order to achieve the dosage range
5 indicated.

The formulations are prepared, for example, by extending the active compounds using
solvents and/or excipients, if appropriate using emulsifiers and/or dispersants, it
optionally being possible, for example, to use organic solvents as auxiliary solvents if

10 the diluent used is water.

Administration is carried out in a customary manner, preferably orally, transdermally or
parenterally, for example perlingually, buccally, intravenously, nasally, rectally or
inhalatively.

15
For human use, in the case of oral administration, it is good practice to administer doses
of from 0.001 to 50 mg/kg, preferably of 0.01 mg/kg-20 mg/kg. In the case of
parenteral administration, such as, for example, via mucous membranes nasally,
buccally or inhalatively, it is good practice to use doses of 0.001 mg/kg - 0.5 mg/kg.

20
In spite of this, if appropriate it may be necessary to depart from the amounts
mentioned, namely depending on the body weight or the type of administration route,
on the individual response towards the medicament, the manner of its formulation and
the time or interval at which administration takes place. Thus, in some cases it may be

25 adequate to manage with less than the abovementioned minimum amounts, while in
other cases the upper limit mentioned has to be exceeded. In the case of the
administration of relatively large amounts, it may be advisable to divide these into

several individual doses over the course of the day.

30 The compounds according to the invention are also suitable for use in veterinary

medicine. For use in veterinary medicine, the compounds or their non-toxic salts can be



Rlerr] represents a radical of the formula -(COJ[err]-E in which 10

i represents a nunber 0 or 1, E represents cycl opentyl, benzyl,
phenyl, pyridyl, pyrimdyl or furyl, where the abovenentioned ring systens
are optionally nono- or disubstituted by_dentical or different
substituents 15 sel'ected fromthe group consisting
of nitro, fluorine, chlorine, -SGH, straight-chain or branched al koxy
having up to 3 carbon atons, hydroxyl, or by a radical of the fornmula -SO2-

NR[ err] 20 administered in a suitable formulationtin @tcordancs Mathegentnal weterinany praofice er r |
gi ven above e ] (e t r different fromthem 25 ) or E
represents r gzl‘i%glg#lgg 161? ﬁ'{érl#émf (%’ran rluaj do ge Irea?ecf the ve{ermary surgeon can determine the

nature of use and the dosage.

O




-44 - and the heterocycles listed under R3 and R4, which are forned
together with the nitrogen atom are optionally nono- to trisubstituted, 5
optionally also gemnally, by identical or different substituents selected
fromthe group consisting of hydroxyl, fornyl, carboxyl, straight-chain or
branched acyl or al koxycarbonyl having i n6tach case up to 3 carbon atons,
or groups of the fornulae -P(O[err] [err] have the nmeanings of [err] given
above and are 15 identical to or different fromthem
Rlerr] repreSeartinghgaepiald or nethoxy, represents a nunber 0 or 1, 20 and
R49 and R50 are i1dentical or different and have the nmeanings of R err] and

Example 1A

5 2-Butyrylaminopropionic acid
CH,

HO
Yoy

© o
CH,
22.27 g (250 mmol) of D,L-alanine and 55.66 g (550 mmol) of triethylamine are
dissolved in 250 ml of dichloromethane, and the solution is cooled to 0°C. 59.75 g
(550 mmol) of trimethylsilyl chloride are added dropwise, and the solution is stirred
10 for 1 hour at room temperature and for 1 hour at 40°C. After cooling to -10°C,

26.64 g (250 mmol) of butyryl chloride are added dropwise, and the resulting mixture

is stirred for 2 hours at -10°C and for one hour at room temperature.

With ice-cooling, 125 ml of water are added dropwise and the reaction mixture is
15 stirred at room temperature for 15 minutes. The aqueous phase is evaporated to
dryness, the residue is titrated with acetone and the mother liquor is filtered off with
suction. The solvent is removed and the residue is chromatographed. The resulting
product is dissolved in 3N aqueous sodium hydroxide solution and the resulting
solution is evaporated to dryness. The residue is taken up in conc. HCI and once
20 more evaporated to dryness. The residue is stirred with acetone, precipitated solid is
filtered off with suction and the solvent is removed under reduced pressure. This

gives 28.2 g (71%) of a viscous oil which crystallizes after some time.

200 MHz ‘H-NMR (DMSO-d6): 0.84, t, 3H; 1.22, d, 3H; 1.50, hex, 2H; 2.07, t, 2H;
25 420, quin., 1H; 8.09, d, 1H.



[err] given above, 25 -45 - and/or the heterocycles |listed under R3 and
R4, which are fornmed together with the nitrogen atom are optionally
substituted by straight- chain or branched al kyl having up to 4 carbon
atons which is optionally nono- to trisubstituted by identical or different
substituents 5 sel ected £68m the group consisting of
hydr oxyl, fluorine, chlorine, carboxyl, cyclopropyl, cycloheptyl,
strai ght-chain or branched al koxy or al koxycarbonyl having in each case up
to 3 carbon atg@mpleRAby a radical of the fornula -[err] 10

Sare rae

in which [err] entical or different and each-represents hydrogen,
2-Butyrylamino butyric acid

Hoj,/ENH

o)
0
CH,

5 25.78 g of 2-aminobutyric acid (250 mmol) and 55.66 g (550 mmol) of triethylamine
are dissolved in 250 ml of dichloromethane, and the solution is cooled to 0°C.
59.75 g (550 mmol) of trimethylsilyl chloride are added dropwise, and the solution is
stirred for 1 hour at room temperature and for 1 hour at 40°C. After cooling to -10°C,
26.64g (250 mmol) of butyryl chloride are added dropwise, and the resulting mixture

10 is stirred for 2 hours at -10°C and for one hour at room temperature.

With ice-cooling, 125 ml of water are added dropwise, and the reaction mixture is
stirred at room temperature for 15 minutes. The organic phase is admixed with
aqueous sodium hydroxide solution and the organic solvent is removed under

15 reduced pressure. After acidification, the precipitated solid is stirred once with water
and twice with petroleum ether and dried at 45°C under reduced pressure. This gives
29.1 g (67%) of a colourless solid.

200 MHz 'H-NMR (DMSO-d6):0.88, 2t, 6H; 1.51, quart., 2H, 1.65, m, 2H, 2.09, t,
20  2H,4.10,m, 1H; 8.01, d, 1H; 12.25, s, m 1H.



phenyl, carboxyl, benzyl or straight-chain or branched alkyl or al koxy
having in each case up to 3 carbon atons, 15 R53 and R54 are identical or
different and have the neanings of Rlerr] and Rerr] given above, and/or
the alkyl is optionally substituted by phenyl which for its part 20

may be mono- to disubstituted by identical®or different substituents

sel ected fromthe group consisting of fluorine, chlorine, hydroxyl,

nmet hoxy, or by a group of the fornula -NR{err], in which 25 [err] have the
meani ngs of [ dExampleddn above and are identical to or different fromthem
and/ or the heterocycles listed under R3 and R4, whi-ch are fornmed 30
together with the nitrogen atom are optionally substituted by phenyl,

pyridyl, pi peri—ﬁih'&ﬁ@ben%ﬁiﬁ-ﬁy dinyl or tetrazolyl, if appropriate also

J*

//N

5 25 g (210 mmol) of 2-hydroxybenzonitrile are refluxed with 87 g of potassium
carbonate and 34.3 g (314.8 mmol) of ethyl bromide in 500 ml of acetone overnight.
The solid is filtered off, the solvent is removed under reduced pressure and the
residue is distilled under reduced pressure. This gives 30.0 g (97%) of a colourless
liquid.

10

200 MHz 'H-NMR (DMSO-d6): 1.48, t, 3H; 4.15, quart., 2H; 6.99, dt, 2H; 7.51, dt,
2H.

Example 4A
15

2-Ethoxybenzamidine hydrochloride

J*
CiH

NH

NH,

21.4 g (400 mmol) of ammonium chloride are suspended in 375 ml of toluene, and
the suspension is cooled to 0°C. 200 ml of a 2M solution of trimethylaluminium in
20 hexane are added dropwise, and the mixture is stirred at room temperature until the
evolution of gas has ceased. After addition of 29.44 g (200 mmol) of 2-
ethoxybenzonitrile, the reaction mixture is stirred at 80°C (bath) overnight.



-46 - attached via a nitrogen function, where the ring systens for their
part may be substituted by hydroxyl or by straight-chain or branched al kyl
or al koxy having in each case up to 3 carbon atonms, 5 or [err]
together with the nitrogen atomformradicals of the fornulae 10 [err] are
i dentical or different and each represent’8-hydrogen, hydroxyl or represents
strai ght-chain or branched al koxy having up to 3 carbon atons, 15

and their salts, N oxides, hydrates and isoneric fornms. Very particular

pref erence i sWithuescddlingpthieweoltd redctiohemixeire iehddedr oW suspénsion 6f Y60 £ ldf
silica gel and 950 ml of chloroform, and the mixture is stirred at room temperature

for 30 minutes. The mixture is filtered off with suction, and the filter residue is

washed with the same amount of methanol. The mother liquor is concentrated, the

5 resulting residue is stirred with a mixture of dichloromethane and methanol (9:1), the

solid is filtered off with suction and the mother liquor is concentrated. This gives
30.4 g (76%) of a colourless solid.

200 MHz 'H-NMR (DMSO-d6): 1.36, t, 3H; 4.12, quart., 2H; 7.10, t, 1H; 7.21, d,
10 1H; 7.52, m, 2H; 9.30, s, broad, 4H.

Example SA

2-Propoxybenzonitrile
H3C\/\
CN

15
75g (630 ml) of 2-hydroxybenzonitrile are refluxed with 174 g (1.26 mol) of
potassium carbonate and 232.2 g (1.89 mol) of ethyl bromide in 11 of acetone
overnight. The solid is filtered off, the solvent is removed under reduced pressure and
the residue is distilled under reduced pressure.

20 b.p.: 89°C (0.7 mbar)
Yield: 95.1 g (93.7%)



20 R represents nethyl or ethyl, -47 - R2 represents ethyl or
propyl, [err] are identical or different and each represents a

strai ght-chain or branched 5 al kyl chain having up to 5 carbon
atons which is optionally substituted up fo two tines by identical or
different substituents selected fromthe” *bup consi sting of hydroxyl and
nmet hoxy, or 10 R3 and Rferr] together with the nitrogen atomform a

pi peridinyl, norpholinyl, thionmorpholinyl ring, or a radical of the fornula
in which Example 6A

2-Propoxybenzamidine hydrochloride
H3C\/\ H

NH, X HCI

5 21.41 g (400 mmol) of ammonium chloride are suspended in 400 ml of toluene and
cooled to 0-5°C. 200 ml of a 2M solution of triethylaluminium in hexane are added
dropwise, and the mixture is stirred at room temperature until the evolution of gas
has ceased. After addition of 32.2 g (200 mmol) of 2-propoxybenzonitrile, the
reaction mixture is stirred at 80°C (bath) overnight. With ice-cooling, the cooled

10 reaction mixture is added to a suspension of 300 g of silica gel and 2.851 of ice-
cooled chloroform, and the mixture is stirred for 30 minutes. The mixture is filtered
off with suction and the filter residue is washed with the same amount of methanol.
The solvent is distilled off under reduced pressure, the residue is stirred with 500 ml
of a mixture of dichloromethane and methanol (9:1), the solid is filtered off and the

15 mother liquor is concentrated. The residue is stirred with petroleum ether and filtered

off with suction. This gives 22.3 g (52%) of product.

'H-NMR (200 MHz, CD;0D): 1.05 (3H); 1.85 (sex, 2H); 4.1 (A, 2H); 7.0 - 7.2 (m,
2H); 7.5 - 7.65 (m, 2H).
20

Example 7A

2-Ethoxy-4-methoxybenzonitrile
H3C/\ .
Z

H.C.
%0

25 30.0 g (201 mmol) of 2-hydroxy-4-methoxybenzonitrile are refluxed with 83.4 g of
potassium carbonate (603 mmol) and 32.88 g (301 mmol) of bromoethane in 550 ml



Rlerr] represents hydrogen, fornyl, straight-chain or branched acyl or

al koxycarbonyl having in each case up to 3 carbon atons, 20

or represents straight-chain or branched al kyl having up to 3 carbon atons
which is optionally nmono- or disubstituted by identical or different
substituents selected fromthe group coﬂ@ksting of hydroxyl, carboxyl,
strai ght-chain or branched al koxy or al koxycarbonyl having in each case up

to 3 carbon 25 atons, or by groups of the fornul ae
[err] [er r] ofMaowdrehfos018 hours. After filtration, the solvent is remaveﬂsamdes rducedber 0
or 1, 48 - D represents a&;rou of the forrruI%

pressure and the re51due is purified by silica gel chromatography (cyclohexane ethyl

acetate = 10:1): 35.9 g of an oil
R¢ = 0.37 (cyclohexane:ethyl acetate = 3:1)

200 MHz '"H-NMR (CDCls): 1.48, t, 3H; 3.85, s, 3H; 4.12, quart., 2H; 6.46, m, 2H;
7.48,d, 1H.

Example 8A
10
2-Ethoxy-4-methoxybenzamidine hydrochloride
HCT Y H
CH
NH,

H.C.
370

6.98 g (130 mmol) of ammonium chloride are suspended in 150 ml of toluene, and
the suspension is cooled to 0°C. 70 ml of a 2M solution of trimethylaluminium in
15 hexane are added dropwise, and the mixture is stirred at room temperature until the
evolution of gas has ceased. After addition of 11.56 g (65 mmol) of 2-ethoxy-
4-methoxybenzonitrile, the reaction mixture is stirred at 80°C (bath) overnight.

With ice-cooling, the cooled reaction mixture is added to a suspension of 100 g of

20 silica gel and 950 ml of dichloromethane, and the mixture is stirred at room
temperature for 30 minutes. The mixture is filtered off with suction and the filter
residue is washed with the same amount of methanol. The mother liquor is
concentrated, the resulting residue is stirred with a mixture of dichloromethane and
methanol (9:1), the solid is filtered off with suction and the mother liquor is

25 concentrated. The residue is stirred with petroleum ether and filtered off with suction.
This gives 7.95 g (50%) of a solid.



R38 and R39 are identical or different and each represents 5
hydrogen or nethyl, R42 and R43 are identical or different and each

represents hydrogen, nmethyl or ethyl, 10 or R37
represents cycl opentyl, and the heterocycles listed under [err] which are
fornmed together 15 wi t h-f/Be nitrogen atom are optionally

nmono- or disubstituted, optionally also gemnally, by identical or

di fferent substituents selected fromthe group consisting of hydroxyl,
fornmyl, carboxo MH:'H-NMR (DRISO-G6): 11380 €3I 384)|s, GH; dl IS0 uara) PHNG/71)hayi ng
I n each case up to 3 carbon atons, or groups of the fornulae -[err] 20
[err] in whicPHR7%33%H, BHB.Plsnbrogdi3r different and each represents

hydr ogen, 25 nmet hyl or ethyl,
Example 9A
5
2-(2-Ethoxyphenyl)-5,7-dimethyl-3 H-imidazo[5,1-f}[ 1,2,4]triazin-4-one
CH,
HC™ Y0 HN™ NF ’
x N4
N \<
CH,

24.4 g (0.186 mol) of N-acetyl-D,L-alanine are initially charged in 200 ml of absolute
tetrahydrofuran, and 45ml of absolute pyridine and 05g of
10 - 4-dimethylaminopyridine are added. The mixture is heated to reflux, and 51.85 g
(0.372 mol) of ethyl oxalyl chloride are added dropwise. The mixture is heated under
-reﬂux for a further 90 minutes, cooled, poured into ice-water and extracted three
times with ethyl acetate. The organic phase is dried over sodium sulphate,
concentrated and taken up in 62.5 ml of methanol. 9 g of sodium bicarbonate are

15 added and the mixture is stirred under reflux for 2.5 hours and filtered.

With ice-cooling, 9.54 g (190.65 mmol) of hydrazine hydrate are added dropwise to a
solution of 38.26 g (190.65 mmol) of 2-ethoxy-4-methoxybenzamidine hydrochloride
in 250 ml of methanol, and the resulting suspension is stirred at room temperature for
20 another 30 minutes. The methanolic solution described above is added to this
reaction mixture, and the mixture is stirred at a bath temperature of 70°C for 4 hours.
After filtration, the mixture is concentrated, the residue is partitiohed between
dichloromethane and water, the organic phase is dried over sodium sulphate and the
solvent is removed under reduced pressure.
25
The residue is taken up in 250 ml of 1,2-dichloroethane, 32.1 ml (348 mmol) of
phosphorus oxychloride are added dropwise and the mixture is heated under reflux

for two hours. The mixture is cooled, concentrated, taken up in a little methylené



] represents a nunber 0 or 1, and 30 -49 - [err] are identical or
different and each represents hydrogen or nethyl and/or the heterocycles
| isted under [err] which are fornmed 5 _ together with the
nitrogen atom are optionally substituted by straight- chain or branched
al kyl having up to 3 carbon atons which ~d4optionally nmono- or

di substituted by identical or different substituents selected fromthe
group consi sting of hydroxyl, carboxyl, or by a radical of the formula

[err] 10 chloride and admixed with diethyl ether, and the solid is filtered off with suction.
After the silica gel chromatography (methylene chloridé/methanol 95:5), the solution
is concentrated and the crystalline residue is stirred with diethyl ether.

Yield: 8.1 g (14.9% of theory)

5
200 MHz 'H-NMR (CDCL): 1.58, t, 3H; 2.62, s, 3H; 2.68, s, 3H; 4.25, q, 2H; 7.04,
d, 1H; 7.12, ¢, 1H; 7.5, dt, 1H; 8.19, dd, 1H; 10.02, s, 1H.
Example 10A
10

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

CH,

7.16 g (45 mmol) of 2-butyrylamino-propionic acid and 10.67 g of pyridine are
dissolved in 45 ml of THF and, after addition of a spatula tip of DMAP, heated to
15 reflux. 12.29 g (90 mmol) of ethyl oxalyl chloride are slowly added dropwise, and the
reaction mixture is refluxed for 3 hours. The mixture is poured into ice-water and
extracted three times with ethyl acetate and the organic phase is dried over sodium
sulphate and concentrated using a rotary evaporator. The residue is taken up in 15 ml
of ethanol and refluxed with 2.15 g of sodium bicarbonate for 2.5 hours. The cooled

20 solution is filtered.

With ice-cooling, 2.25 g (45 mmol) of hydrazine hydrate are added dropwise to a
solution of 9.03 g (45 mmol) of 2-ethoxybenzamidine hydrochloride in 45 ml of
ethanol, and the resulting suspension is stirred at room temperature for another 10
25 minutes. The ethanolic solution described above is added to this reaction mixture,
and the mixture is stirred at a bath temperature of 70°C for 4 hours. After filtration,

the mixture is concentrated, the residue is partitioned between dichloromethane and



in which [err] are identical or different and each represents hydrogen,
methyl or ethyl, 15 and/or the heterocycles listed under R3 and R4, which
are formed together with the nitrogen atom are optionally substituted by
pyrrolidinyl or piperidinyl attached via nltrogen 20 R5
represents hydrogen, and R6 represents-&ihoxy or propoxy, 25 and their
salts, hydrates, N-oxides and isoneric fornms. Likew se, very particul ar
preference is given to those conpounds of the general fornula (I) accordlng

to the invent iwatet, the\bigahicFhase i @sNbver RYGILROQNpIHS ahd the3ivent i AMGRES R6
and -[err] are in a position para to one another at- the phenyl ring.

Particul arly pisdeeredueednsesswignds are listed in Table A

This residue is dissolved in 60 ml of 1,2-dichloroethane and, after addition of 7.5 ml
5 of phosphorus oxychloride, refluxed for 2 hours. The mixture is diluted with

dichloromethane and neutralized by addition of sodium bicarbonate solution and

solid sodium bicarbonate. The organic phase is dried and the solvent is removed

under reduced pressure. Chromatography using ethyl acetate and crystallization

afford 4.00 g (28%) of a colourless solid, Ry = 0.42 (dichloromethane/methanol =
10 95:5)

200 MHz '"H-NMR (CDCls): 1.02, t, 3H; 1.56, t, 3H; 1.89, hex, 2H; 2.67, s, 3H; 3.00,
t, 2H; 4.26, quart., 2H; 7.05, m, 2H; 7.50, dt, 1H; 8.17, dd, 1H; 10.00, s, 1H.

15 Example 11A

2-(2-Propoxy-phenyl)-5-methyl-7-propyl-3H-imidazo[5,1-f][ 1,2,4]triazin-4-one

H
HC~0 HNn

C*?

7.16 g (45 mmol) of 2-butyrylaminopropionic acid and 10.67 g of pyridine are
20 dissolved in 45ml of tetrahydrofuran and, after addition of a spatula tip of
dimethylaminopyridine, heated to reflux. 12.29 g (90 mmol) of ethyl oxalyl chloride
are slowly added dropwise, and the reaction mixture is refluxed for 3 hours. The
mixture is poured into ice-water and extracted three times with ethyl acetate, and the
organic phase is dried over sodium sulphate and concentrated using a rotary
25 evaporator. The residue is taken up in 15 ml of ethanol and refluxed with 2.15 g of

sodium bicarbonate for 2.5 hours. The cooled solution is filtered.



-50 - Table A: Structure - 52 - Structure

10

15

20

-76 -

With ice-cooling, 2.25 g (45 mmol) of hydrazine hydfate are added dropwise to a
solution of 9.66 g (45 mmol) of 2-propoxybenzamidine hydrochloride in 45 ml of
ethanol, and the resulting suspension is stirred at room temperature for another 10
minutes. The ethanolic solution described above is added to this reaction mixture,
and the mixture is stirred at a bath temperature of 70°C for 4 hours. After filtration,
the mixture is concentrated, the residue is partitioned between dichloromethane and
water, the organic phase is dried over sodium sulphate and the solvent is reduced

under reduced pressure.

This residue is dissolved in 60 ml of 1,2-dichloroethane and, after addition of 7.5 ml
of phosphorus oxychloride, refluxed for 2 hours. The mixture is diluted with
dichloromethane and neutralized by addition of sodium bicarbonate solution and
solid sodium bicarbonate. The organic phase is dried and the solvent is removed
under reduced pressure. Crystallization from ethyl acetate gives 2.85 g (19.1%) of a
yellow solid, chromatographic purification of the mother liquor gives a further 1.25 g
(8.4%) of the product. Rs= 0.45 (dichloromethane/methanol = 95:5)

200 MHz 'H-NMR (CDCh): 1.03, t, 3H; 1.15, t, 3H; 1.92, m, 4H; 2.67, s, 3H; 3.01,
t,2H; 4.17, t., 2H; 7.09, m, 2H; 7.50, dt, 1H; 8.17, dd, 1H; 10.02, s, 1H.



- 53 - Structure 55 - b5 [err] are each as defined above,
which are reacted in a further step with chlorosul phonic acid to give the
conmpounds of the general formula (V) [err] are each as defined above, 15
which are finally reacted with am nes of77the general formula (V)

Example 12A

2-(2-Ethoxy-4-methoxyphenyl)-5-methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-

4-one
CH,
HCT0  HNT PN
\N/N\/(\\
H,C. o

CH,

5.50 g (34.8 mmol) of 2-butyrylaminopropionic acid and 8.19 g of pyridine are
dissolved in 35ml of tetrahydrofuran and, after addition of a spatula tip of
dimethylaminopyridine, heated to reflux. 9.43 g (69 mmol) of ethyl oxalyl chloride
are slowly added dropwise, and the reaction mixture is refluxed for 3 hours. The
10 miXxture is poured into ice-water and extracted three times with ethyl acetate, and the
organic phase is dried over sodium sulphate and concentrated using a rotary
evaporator. The residue is taken up in 11 ml of methanol and refluxed with 1.65 g of

sodium bicarbonate for 2.5 hours. The cooled solution is filtered.

15 With ice-cooling, 1.73 g (34.5 mmol) of hydrazine hydrate are added dropwise to a
 solution of 7.95 g (34.5 mmol) of 2-ethoxy-4-methoxybenzamidine hydrochloride in

35 ml of ethanol, and the resulting suspension is stirred at room temperature for

another 30 minutes. The methanolic solution described above is added to this
reaction mixture, and the mixture is stirred at a bath temperature of 70°C for 4 hours.

20 After filtration, the mixture is concentrated, the residue is partitioned between
dichloromethane and water, the organic phase is dried over sodium sulphate and the

solvent is removed under reduced pressure.

This residue is dissolved in 46 ml of 1,2-dichloroethane and, after addition of 5.74 ml
25 of phosphorus oxychloride, refluxed for 2 hours. The mixture is diluted with
dichloromethane and neutralized by addition of sodium bicarbonate solution and

solid sodium bicarbonate. The organic phase is dried and the solvent is removed



HN3R4 (vl) 20 in which [err]are each as defined
above, - 56 - ininert solvents. The process according to the invention
can be illustrated using the follow ng schene 5 as an exanpl e: - 57
- Solvents which are suitable for the individual steps are the customary
organi ¢ sol vents which do not change undef8the reaction conditions. These
preferably include ethers,

under reduced pressure. Chromatography (dichloromethane:methanol = 50:1) gives
0.31 g (2.5%) of a solid.
R¢= 0.46 (dichloromethane:methanol = 20:1)

5 200 MHz '"H-NMR (CDCl;): 1.03, t, 3H; 1.58, t, 3H; 1.88, m, 2H; 2.62, s, 3H; 2.98,
t, 2H; 3.89, s, 3H; 4.25, quart., 2H; 6.54, d, 1H, 6.67, dd, 1H; 8.14, d, 1H; 9.54, s,
1H.

Example 13A
10

2-(2-Ethoxyphenyl)-5-ethyl-7-propyl-3H-imidazo[5,1-f][ 1,2,4]triazin-4-one

CH,
H,C 0 HNT N Y
i J\\ N
N ?
CH,

29.06 g (167.8 mmol) of 2-butyrylaminobutyric acid and 39.76 g of pyridine are
dissolved in 170 ml of tetrahydrofuran and, after addition of a spatula tip of

15 dimethylaminopyridine, heated to reflux. 45.81 g (335.5 mmol) of ethyl oxalyl
chloride are slowly added dropwise, and the reaction mixture is refluxed for 3 hours.
The mixture is poured into ice-water and extracted three times with ethyl acetate, and
the organic phase is dried over sodium sulphate and concentrated using a rotary
evaporator. The residue is taken up in 15 ml of methanol, and half of the solution is

20 refluxed with 7.96 g of sodium bicarbonate for 2.5 hours. The cooled solution is
filtered.

With ice-cooling, 4.20 g (83.9 mmol) of hydrazine hydrate are added drbpwise toa
solution of 16.83 g (83.9 mmol) of 2-ethoxybenzamidine hydrochloride in 85 ml of
25 ethanol, and the resulting suspension is stirred at room temperature for another 10
minutes. The methanolic solution described above is added to this reaction mixture,

and the mixture is stirred at a bath temperature of 70°C for 4 hours. After filtration,



5 such as diethyl ether, dioxane, tetrahydrofuran, glycol dinethyl

et her, or hydrocarbons, such as benzene, toluene, xylene, hexane,

cycl ohexane or mneral oil fractions, or -58 - hal ogenated hydrocarbons,
such as dichl oronet hane, trichl oronethane, _carbon tetrachl oride,

di chl oroet hane, trichl oroethyl ene or chldpgbenzene, or ethyl acetate,

di met hyl f ormam de, hexamet hyl phosphoric triamde, acetonitrile, _
acetone, di methoxyethane or pyridine. It is also possible to use mxtures
of the abovendhe nixtutt 5 concentratedethiesresithas isi prartitioned ibefvesen dichlorongthage ahd

et hanol for the first step and di ¢chl.oroethgne for t'he second step. The
reaction tenpelaithth® %ﬁmg eaFI‘ﬁ“’ﬂe"%P? Hmy,uiphate and thezgoiveat is rgmeved

range. | n gengmaby relitled" eOn is carried out in a range of from-20[err]C
to 200[err]C, prél%rgrlg%I); ogﬁffo fromO[err]Cto 70[err]C. The process

steps according to the invention are generally carried out under
5 This residue is dissolved in 112 ml of 1,2-dichloroethane and, after addition of 14 ml
of phosphorus oxychloride, refluxed for 2 hours. The mixture is diluted with
dichloromethane and neutralized by addition of sodium bicarbonate solution and
solid sodium bicarbonate. The organic phase is dried and the solvent is removed
under reduced pressure. Chromatography (dichloromethane:methanol = 50:1) gives
10 3.69 g (12.4%) of a colourless solid, R¢ = 0.46 (dichloromethane:methanol = 20:1)

200 MHz "H-NMR (CDCL): 1.32, t, 3H; 1.57, t, 3H; 1.94, m, 8H; 3.03, quart., 2H;
3.64, quin., 1H; 4.27, quart., 2H; 7.06, d, 1H; 7.12, t, 1H; 7.50, dt, 1H, 8.16, dd, 1H;
9.91,s, 1H.

15

‘Example 14A

4-Ethoxy-3-(5,7-dimethyl-4-ox0-3,4-dihydroimidazo[ 5,1-f][1 »2,4]triazin-2-yl)-

benzenesulphonyl chloride

20 SO,Cl

7.25g (25.5mmol) of 2-(2-ethoxyphenyl)-5,7-dimethyl-3H-imidazo[5,1-f][1,2,4]-
triazin-4-one are initially charged, and 26.74 g (0.23 mol) of chlorosulphonic acid are
added with ice-cooling. The mixture is stirred at room temperature overnight and

poured into ice-water, and the crystals are filtered off with suction and dried in a
25 vacuum desiccator.
Yield: 9.5 g (97% of theory)



at nospheric pressure. However, it is also possible to operate under
super at nospheri c pressure or under reduced pressure (for exanple, in a
range of from0.5 to 5 bar). 15 The reaction to give the conpounds of the
general formula (V) is carried out in a t%ggerature range of fromO[err]C
to roomtenperature, and at atnospheric pressure. The reaction with the
am nes of the general formula (VI) is carried out in one of the 20
abovenenti oned chl ori nated hal ogens, preferably in dichloromethane. The
reaction tenperature can generally be varied within a relatively w de

of T om - 200 er FROMHE Fo0faR (EDNSQFS 540381 2 om BLEA T B dba, T
tenperature. 2p13he 1Heqc717| HanHSlﬂS:"%rlPﬂ ly carried out at atnospheric

pressure. However, it al 50 possiBle’to operate under superatnospheric
pressure or under reduced pressure (for exanple in a range of fromO0.5 to 5

bar). 30 ime oi !t Be conpounds of the general formula (1) are known,
or they asre n m hey can then be prepared by

4-Ethoxy-3-(5-methyl-4-oxo-7-propyl-3 4-d1hydro-1m1dazo[5 1-f](1,2,4]triazin-2-yl)-

benzenesulphonyl chloride
j:Ha Q CH,
o A
N

SO,Cl CH,

10 At 0°C, 2.00g (6.4mmol) of 2-(2-ethoxy-phenyl)-5-methyl-7-propyl-3H-
imidazo[5,1-f][1,2,4]triazin-4-one are slowly added to 3.83 ml of chlorosulphonic
acid. At room temperature, the reaction mixture is stirred overnight, and then poured
into ice-water and extracted with dichloromethane. This gives 2.40 g (91%) of a
colourless foam.,

15
200 MHz 'H-NMR (CDCls): 1.03, t, 3H; 1.61, t, 2H; 1.92, hex, 2H; 2.67, s, 3H; 3.10,
t, 2H; 4.42, quart., 2H; 7.27, t, 1H; 8.20, dd, 1H; 8.67, d, 1H; 10.18, s, 1H.



-59 - converting conpounds of the general fornmula (VI1) in which R2 IS as
defi ned above 10 and T represents hal ogen, preferably chlorine,
initially by reaction with conpounds of the general fornmula (VIII) 15 in
which R err] is as defined above 20 in ggert solvents, if appropriate in
the presence of a base and trinethylsilyl®chloride, into the conpounds of
the general formula (IX)

Example 16A

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

H,

Hsc\/\ HN = '
i s Nt
\N ?

CH,

SO,Cl
At 0°C, 280g (8.6mmol) of 2-(2-propoxy-phenyl)-S-methyl-7-propyl-3H-
imidazo[5,1-f][1,2,4]triazin-4-one are added slowly to 5.13 ml of chlorosulphonic
acid. The reaction mixture is stirred at room temperature overnight and then poured
into ice-water and extracted with dichloromethane. This gives 3.50 g (96%) of a

10 colourless foam.
R¢ = 0.49 (dichloromethane/methanol = 95:5)

200 MHz 'H-NMR (CDCl): 1.03, 2t, 6H; 1.95, m, 4H; 2.81, s, 3H; 3.22, t, 2H; 4.11,
t., 2H; 7.09, m, 1H; 8.06, dd, 1H; 8.21 m, 1H; 12.0, s, 1H.
15

Example 17A

4-Ethoxy-2-methoxy-5-(5-methyl-4-oxo-7-propyl-3,4-
dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl chloride

CH,
H,C” HNI'AN
\N,N\/<\\
o

CH,
20 &



in which [err] are each as defined above, -60 - and finally reacting
with the conmpound of the forrmula (X) in which L is as defined above, 5 in
inert solvents, if appropriate in the presence of a base. Suitable solvents
for the individual steps of the processég%e the customary organic solvents
whi ch do not change under the reaction idi ti ons. These preferably include
10 et hers, such as diethyl ether, dioxane, tetrahydrofuran, glycol

di met hyl ether, or hydrocarbons, such as benzene,. toluene, xylene, hexane,

cycl ohexane At 09€,3hg (&i9lmmolr)@|f |2@@s¢thmy-4rmedgmyahml)@meﬂwlrr7mwl-3s‘bch as
di chl or onet han 0, carb e chl arj de | orpet hyl ene,
trichl or oet hid &i@t[% -ji:—L]' %ggﬁ -gncgle aaapé, |sltow611y to O 54 ml 09 cﬁfg)rosu%%om%

acid. The reaction mixture is stirred at room temperature overnight and then poured

into ice-water and extracted with dichloromethane. This gives 0.355 g (89%) of a

5 colourless foam.
R¢= 0.50 (dichloromethane/methanol = 20:1)

200 MHz "H-NMR (CDCls): 1.05, t, 3H; 1.66, t, 3H; 1.95, m, 2H; 2.61, s, 3H, 3.11,
t, 2H; 4.15, s, 3H; 4.40, quart., 2H; 6.65, s, 1H, 8.72, s, 1H; 9.75, s, 1H.

10
Example 18A
4-Ethoxy-3-(5-ethyl-4-oxo-7-propyl-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-
benzene-sulphonyl chloride
jH3 MCHS
HN =
N
X NG
N
15 SO,Cl CH,
At 0°C, 1.70g (5.21mmol) of 2-(2-ethoxy-phenyl)-5-ethyl-7-propyl-3H-
imidazof5,1-f][1,2,4]triazin-4-one are added slowly to 3.12 ml of chlorosulphonic
acid. The reaction mixture is stirred at room temperature overnight and then poured
into ice-water and extracted with dichloromethane. This gives 2.10 g (94%) of a
20 colourless foam.

400 MHz 'H-NMR (CDCls): 1.03, t, 3H; 1.35, t, 3H; 1.62, t, 3H; 1.92, sex., 2H;
3.07, quart., 2H; 3.12, t, 2H; 4.42, quart., 2H; 7.38, d, 1H; 8.19, dd, 1H; 8.70, d, 1H;
10.08, s, broad, 1H.

25



acetate, dinethylformam de, hexanet hyl phosphoric triam de, acetonitrile,
acetone, 15 di met hoxyet hane or pyridine. It is also possible to use

m xtures of the abovenentioned solvents. Particular preference is given to
di chl oronet hane for the first step and tgéa m xture of tetrahydrofuran and
pyridine for the second step. Suitable bases are generally alkali netal
hydri des or al kali netal al koxides, such as, for 20 exanpl e, sodi um
hydri de or potassiumtert-butoxide, or cyclic am nes, such as, for exanple,
pi peri di ne, Examplet9Adi net hyl ani nopyridi ne or Cl-C4 al kyl am nes, such as,
for exanple, triethylamne. Preference is given to-triethylamne, pyridine
and/ or di net hyl am nopyri di ne. 25 The base is generally enployed in an

amount of fr%ﬁ%@%@ﬁ"#@'@%’% {fﬁ,ggﬁmgtg from1.2 nmol to 3 nol, in each

case based on 1 of the formula (X). The reaction
tenperature can generally be varied wt Q?éqel atively wide range. In
general, the reaction is carried out in afige of from-20C to 200C,
preferably of 30 from OC to 100[ erf] C.OC,H;

)
H

5 2.11 g (528 mmol) of 60% strength sodium hydride are initially charged in 50 ml of
absolute tetrahydrofuran, and 15.7 g (52.8 mmol) of diethyl methanediphosphonate
are added dropwise. The mixture is stirred at room temperature for another 30
minutes, and 10.1 g (52.8 mmol) of 1-benzyl-4-piperidone are then added. The
mixture is stirred for one hour at room temperature and for one hour under reflux,
10 concentrated, admixed with water and extracted three times with dichloromethane,
and the organic phases are dried over sodium sulphate and concentrated. The residue
is hydrogenated in 50 ml of ethanol over 1.7 g of 10% palladium-carbon at room
temperature and 3 bar. The catalyst is filtered off with suction and the filtrate is
concentrated.
15 - Yield: 12.5 g (100% of theory)

400 MHz, '"H-NMR (CDCL): 1.13, m, 2H; 1.32, t, 6H; 1.69, dd, 2H; 1.74 - 1.95, m,
4H; 2.62, dt, 2H; 3.05, m, 2H; 4.1, m, 4H.



-61 - The conpounds of the general formulae (VII), (VII1), (I1X) and (X) are
known per se, or they can be prepared by customary nethods. 5 The
conpounds of the general formula (111) can be prepared by reacting
conpounds of the general formula (Xl) 5 13 R5 and R6 are each as defined
above with ammoni um chloride in toluene a88-in the presence of
trimethylalumniumin hexane in a tenperature range of from-20[err]Cto
roomtenperature, preferably at O[err]C 15 and at nospheric pressure,
and reacting tExanple 80Ai ng ami dine, if appropriate in situ, with hydrazine
hydrate. The conpounds of the general formula (Xl) -are known per se, or
they can be prepared by custonmary nethods. 20

5-Methyl-4-furoxanecarbaldehyde
(0]

\
-N___N
0 ™o

5 40 g (571 mmol) of crotonaldehyde are dissolved in 80 ml of acetic acid and, at 0°C,
admixed dropwise with a solution of 137 g (1.99 mol) of sodium nitrite in 300 ml of
water. The mixture is stirred at room temperature for 2 hours, diluted with 800 ml of
water and extracted 3 times with dichloromethane. The organic phase is dried, and
chromatography (cyclohexane/ethyl acetate) gives 13.8 g (18.9%) of 5-methyl-

10 4-furoxanecarbaldehyde.

200 MHz '"H-NMR (CDCl3):2.39, s, 3H; 10.10, s, 1H.

Example 21A
15

5-Methyl-4-furoxanecarbonyl chloride
0

Hsc}_?—m
£\

N

o~N< o
13.5 g (105 mmol) of 5-methyl-4-furoxanecarbaldehyde are dissolved in 200 ml of
acetone and, at 0°C, admixed dropwise with a solution of 16.86 g (168 mmol) of

20 chromium trioxide in 120 ml of a 2.2M sulphuric acid. The mixture is stirred at 10-
15°C for 2 hours and then at room temperature overnight. With cooling, 100 ml of
isopropanol are added dropwise and, after 30 minutes, the solvent is removed under
reduced pressure. The aqueous phase is extracted 3 times with ether, the organic
phase is dried over magnesium sulphate and the solvent is removed under reduced

25 pressure. The residue is dissolved in 1M sodium hydroxide solution and the solution

is extracted 3 times with ether. The aqueous phase is acidified and extracted 3 times



Some of the conpounds of the general fornula (1V) are known, or they are
novel, in which case they can be prepared by known nethods [cf. David R
Marshal |, Chemi stry and Industry, 2 May 1983, 331-3351. 25 Conpounds of
the general fornula (V) are novel per se, ?owever, t hey can be prepared
fromthe conpounds of the general fornul 58 V) in accordance with the
publication Organi kum VEB Deutscher Verlag der Wssenschaften, Berlin
1974, pages 338 - 339. -62 - The conpounds of the general formula (1)
according to twith ethesrifheoorghnicephase imfned snd the solvensfisi irempoeadnandsr sedused

activity spectrum 5 They inhibi.l, either ope or, npre w%}l;ule .
SOV, et abol | ATHRGUISh Bl FSTADE b seera bty peetetin i <P RS BE v Sutigm,
results in an increase of cGW. The differentiated expression of the

phosphodi esterases in different cells, tissues and organs, as well as the
6.92 g of the residue are refluxed with 10 ml of thionyl chloride in 20 ml of

5 dichloromethane for 6 hours. The mixture is diluted with toluene, filtered and
concentrated using a rotary evaporator. The residue is once more taken up in
dichloromethane, admixed with 10 ml of thionyl chloride and refluxed for 48 hours.
The solvent is removed under reduced pressure and the residue is distilled under
reduced pressure. This gives 2.00 g (25%) of colourless crystals.

10
200 MHz 'H-NMR (CDCl3): 2.41, s.

Example 22A

15 1-(5-Methyl-4-furoxanecarbonyl)-4-tert-butyl-oxycarbonyl-piperazine

0 H,C_ CH,
H,C N N~<6A<
{ = % %
o~ N, N

4

- /
0
2.75 g (14.7 mmol) of Boc-piperazine and 1.49 g of triethylamine are dissolved in
20 ml of dichloromethane and, at 0°C, admixed a little at a time with 2.00 g
(12.3 mmol) of 5-methyl-4-furoxanecarbonyl chloride. The mixture is stirred for 30
20 minutes at 0°C and for 2 hours at room temperature, diluted with dichloromethane
and washed with water. The solvent is removed under reduced pressure and the
residue is purified by chromatography (cyclohexane/ethyl acetate). This gives 3.33 g
(87%) of 1-(5-methyl-4-furoxanecarbonyl)-4-tert-butyl-oxycarbonyl-piperazine.

25 200 MHz 'H-NMR (CDCls): 1.50, s, 9H; 2.30, s, 3H; 3.55, m, 4H; 3.78, m, 2H; 3.87,
m, 2H.



differentiated subcellular |ocalization of these enzynes, in conbination
with the selective inhibitors according to the invention nake it possible
to selectively address 10 t he vari ous cGWP-regul at ed processes.

Mor eover, the conpounds according to the %@vention enhance the activity of
subst ances such as, for exanpl e EDRF (end®dt heli um derived rel axi ng factor),
ANP (atrial natriuretic peptide), of nitrovasodilators and all other

subst ances which increase the 15 cGW concentration in a manner

di fferent frolfxpinple23Aphosphodi esterase inhibitors. They can therefore be
enpl oyed in pharmaceuticals for treating cardi ovascul ar disorders, such as,
for exanple, for treating hypertension, neuronal hypertonia, stable and

unst abl e angi N&s.NethyPAHiRkaREsbERYISberasAR HlAsBALRIES, arrhythmiae, for

treating 20 t hr onboenbol i ¢ di sordérs and i schaem as such as nyocardi al
infarction, stroke, transistory and%sch l mt t@cks, angina pectoris,
obstruction of peripheral cir Rr ev onjjof restenoses after

t hr onbol ysi s t herapy, percutaneo sS\ung nHl oangiopl asty (PTA),

per cut aneous translum nal corona gi opl asti es EPICA) and bypass.
Furthernmore, they may al so be @f 3pgnificance for cerebrovascul ar

di sorders. 25 OnMng to their relaxing action on snooth nuscles, they

are suitéble 8d2gr¢tmngl) of 1-(5-methyl-4-furoxanecarbonyl)-4-tert-butyl-oxycarbonyl-
piperazine are dissolved in 20 ml of dichloromethane and, at 0°C, admixed with 2 ml
of trifluoroacetic acid. The mixture is allowed to warm to room temperature and
stirred for 72 hours. After addition of 10 ml of ether, the precipitate is filtered off
with suction and dried. This gives 2.47 g (83%) of 1-(5-methyl-4-furoxanecarbonyl)-

10 piperazine trifluoroacetate.

200 MHz '"H-NMR (DMSO-ds): 2.18, s, 3H; 3.18, m, 2H; 3.25, m, 2H; 3.83, m, 2H;
3.90, m, 2H; 8.89, s, broad, 2H.



di sorders of the urogenital system such as hypertrophy of the prostate,
i ncontinence and in particular for treating erectile dysfunction and femnal e

sexual dysfunction. -63 - Activity of the phosphodi esterases (PDEs) The
cGWP-stinul ated PDE I, the cGWP-inhibit PDE 11l and the cAMP-specific
PDE |V were isolated either from porcine’or bovine heart myocardium The
Cajerr]- 5 cal nodulin-stinulated PDE | was isolated from porcine aorta,
porcine brain or, preferably, from bovine aorta. The cGW-specific PDE V
was obt ai nedPfeparation examplesml | i nt estine, porcine aorta, human platelets

and, preferably, frombovine aorta. Purification was carried out by anion
exchange chronmat ography over MnoQ Pharnmacia, essentially follow ng the
met hod of hﬂggggm¥%gd Ml es D. Houslay, 10 Bi ochem cal Phar macol ogy,
Vol . 40, 193° 90) and C. Lugnan et al., Biochem cal Pharmnacol ogy,
Vol . 35, 1743-1751 (1986).

5 2-[2-Ethoxy-5-(4-methyl-piperazine-1-sulphonyl)-phenyl]-5,7-dimethyl-3H-

imidazo[5,1-f]-[1,2,4]triazin-4-one

H3
HC Y0 HNT = ’
. N
N \<
CH,
0=8=0

)

0.1g (026 mmol) of 4-ethoxy-3-(5,7-dimethyl-4-0x0-3,4-dihydroimidazo-

[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl chloride are dissolved in 10 ml 6f
10 dichloromethane and cooled to 0°C. After addition of a spatula tip of DMAP, 80 mg

(0.784 mmol) of N-methylpiperazine are added and the reaction mixture is stirred at

room temperature overnight. The mixture is diluted with dichloromethane, the

organic phase is washed with ammonium chloride solution and dried over sodium

sulphate and the solvent is removed under reduced pressure. The residue is
15 chromatographed over silica gel (dichloromethane/methanol 9:1).

Yield: 40 mg (34.5% of theory)

Mass spectrum: 447 (M+H); 284; 256, 224.



The enzyne activity is determ ned using a test m xture of 100 m in 20 nmM
tris/HO - buffer pH 7.5 containing 5 MMMl 2, 0.1 ng/m of bovine serum
al bumin and either 15 800 Bg[err]. The final concentration of the
nucl eotides in question is 10-6 nol /1. Thg reaction is initiated by
addition of the enzyne and the anount of~ $1'zyrre is such that during the

i ncubation tine of 30 mn, approxinmately 50% of the substrate are

converted. To test the cAGw-stimulated PDE Il, [[err] H cAMP is used as
substrate andEx@mple2] nol /| of non-labelled cGW are added to the m xture.
To test the 20 Cal[ err] +-cal nodul i n-dependent PPE |, 1 mM of CaCl2 and

0.1 mM of calnodulin are added to the reaction m xture. The reaction is
guenched by adgdhip _ LI Labig 714 \WiB and 1
AV, 100 - B eper - (Lt pielaoii Il g ARG M AN 2
cl eavage pr odimidaza{Sd-f]4i2i4jiriaenh-4tonsnt it ati vely on-1ine using a continuous
scintillation counter. The substance concenttation neasured is the 25
concentration at which the reaction rate is b, by 50% Additionally,
t he "phosphodi esterase [[err]HL g ssay" and the
"phosphodi esterase [[err]H cGWP-SPA e ass¢ly" §jrom Anersham Li fe
Science were used for testing. The tes 7 aNxiZtd out according to the
test protocol of the nmanufacturer. erm'ne t ﬁ

3

=

5 OH
By the same method, starting with 100mg (0.261 mmol) of 4-ethoxy-
3-(5,7-dimethyl-4-oxo0-3,4-dihydroimidazo[5,1-f][ 1,2,4]triazin-2-yl)-
benzenesulphonyl chloride and 100 mg (0.784 mmol) of 4-hydroxypiperazine, 45 mg
(36.1% of theory) of 2-[2-ethoxy-5-(4-hydroxy-ethylpiperazine-1-sulphonyl)-
10 phenyl]-5,7-dimethyl-3H-imidazo[5,1-f]-[1,2,4]triazin-4-one are obtained.
Mass spectrum: 477 (M+H); 284; 256; 239.



activity of PDE Il, the [3H cAMP SPA assay was used, and 10[err] M cGMP

wer e added 30 to the reaction mxture to activate the enzyne. To
measure PDE |, 10[err] M cal nodulin -64 - and 1 nM CaCl2 were added to
the reaction m xture. PDE V was neasured,using the [[err]H cGW SPA assay.
I nhi bition of the phosphodi esterases in Yitro Ex. No. PDE |
PDE |1 PDE V I([err] [nM IC[err] [nM I C[err]
[nM 16 300 >1000 2 19
200 Example 31000 2 20 200
>1000 2 26 100 . >1000
1 27 200 >1000 3

2-[2-Ethoxy-5-(4-hydroxypiperidine-1-sulphonyl)-phenyl]}-5,7-dimethyl-3 H-

imidazo[5,1-f]-[1,2,4]triazin-4-one

H,
HCT0  HNT N
. N ¥
N ‘(
CH,
O=?=O
N
5 OH

By the same method, starting with 100mg (0.261 mmol) of 4-ethoxy-

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

benzenesulphonyl chloride and 80 mg (0.784 mmol) of 4-hydroxypiperidine, 35 mg

(29.8% of theory) of 2-[2-ethoxy-5-(4-hydroxy-piperidine-1-sulphonyl)-phenyl]}-

10 5,7-dimethyl-3H-imidazo[5,1-f]-[1,2,4]triazin-4-one are obtained.

15

. 200 MHz '"H-NMR (CDCl3): 1.61, t, 3H; 1.69, m, 2H; 1.94, m, 2H; 2.67, s, 3H; 2.70,

s, 3H; 3.02, m, 2H; 3.30, m, 2H; 3.84, m, 1H; 4.37, q, 2H; 7.18, d, 1H; 7.90, dd, 1H;
8.52,d, 1H; 9.73, s, 1H.



32 100 >1000 4 260

300 >1000 10 275 50
>1000 3 338 200 >1000
55 In principle, inhibition of one or re phosphodi esterases of this

type results in an increase of the cGW coficentration. Thus, the conpounds
are of interest for all therapies in which an increase of the cGW
concentration is considered to be beneficial. 10 The cardi ovascul ar
effects were | Exampledited using SHrats and dogs. The substances were
adm ni stered intravenously or orally. The erection-stinulating action was
i nvestigated using rabbits which were awake [ Naganuma H, Egashira T, Fuji

(1065 | e o LT RO (4 By drBRVHETRADIFRANing Nekulphony - pHEA. 5, 7oy s A7 T 193

(1993)]. The substances were adm nistered intravenou

parenteral | y. imidazef§dtfl[dR.41maziredwoands and their physiol ogically
acceptabl e salts (for exanple hydrochl orides,,nal eates or |actates) can be
converted in a known nanner into the H,

HC™ 0 HNT =

N
X, N
N \(
CH,
O=?=O
N
5 OH

By the same method, starting with 100 mg (0.261 mmol) of 4-ethoxy-

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

benzenesulphonyl chloride and 90 mg (0.784 mmol) of 4-hydroxymethylpiperidine,

22 mg (18% of theory) of 2-[2-ethoxy-5-(4-hydroxy-methylpiperidine-1-sulphonyl)-
10 phenyl]-5,7-dimethyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

200 MHz 'H-NMR (CDCl3): 1.38, dt, 2H; 1.62, t, 3H; 1.82, dd, 2H; 2.35, dt, 2H;
2.78, s, 3H; 2.84, s, 3H; 3.5, d, 2H; 3.87, d, 2H; 4.39, q, 2H; 7.21, 4, 1H; 7.95, dd,
1H; 8.51, d, 1H; 10.03, bs, 1H.

15



20 customary fornul ati ons, such as tablets, coated tablets, pills,
granul es, aerosols, syrups, -65 - emul sions, suspensions and sol utions,
using inert non-toxic, pharnaceutically suitable excipients or solvents. In
this case the therapeutically active compgyind should in each case be
present in a concentration from approximately 0.5 to 90% by wei ght of the
total mxture, i.e. in ampunts which are sufficient in order to achieve the
dosage range 5 i ndi cated. The fornul ati ons are prepared, for exanple,
by extendi ng tEZampleSe conpounds using sol vents and/or excipients, if
appropriate using enul sifiers and/or dispersants, it optionally being
possi bl e, for exanple, to use organic solvents as auxiliary solvents if 10
the diluent uspR-Ethoxgis(3-hydistypyfrblidihe-20ulghoffl) phafi] 55-difethyR3AL ONBI'Y
manner, preferably orally, transdermally or parenterally, for exanple
perlingual |y, méw[i,kﬂ-fhz,ﬂhuwoﬂsm, nasal ly, rectally or

CH,
HC 0 HNT = y
X, N
N \<
CH,
0=8=0
Q
5 OH

By the same method, starting with 100mg (0.261 mmol) of 4-ethoxy-

3-(5,7-dimethyl-4-ox0-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yI)-

benzenesulphonyl chloride and 70 mg (0.784 mmol) of 3-hydroxypyrrolidine, 13 mg

‘(11.1% of theory) of 2-[2-ethoxy-5-(3-hydroxy-pyrrolidine-1-sulphonyl)-phenyl]-
10 5,7-dimethyl-3H-imidazo-[5,1-f][1,2,4]triazin-4-one are obtained. '

Mass spectrum: 434 (M+H)

Example 6

15 4-Ethoxy-N-ethyl-N-(2-hydroxyethyl)-3-(5,7-dimethyl-4-oxo0-3 ,4-dihydro-
imidazo[5,1-f]-[1,2,4]triazin-2-yl)benzenesulphonamide

CH,

HC Y0 HNT &= \
\N,N 4

CH,

O= ? =0
H3C\/N\/\0H



I nhal atively. 15 For human use, in the case of oral adm nistration, it is
good practice to adm nister doses of fromO0.00 1 to 50 ng/ kg, preferably of
0.01 ng/kg -20 ng/ kg. In the case of parenteral adm nistration, such as,
for exanple, via nucous nenbranes nasally 2 buccal ly or inhalatively, it is
good practice to use doses of 0.001 nyt k'gg-'O.S ng/ kg. 20 In spite of this,
I f appropriate it nay be necessary to depart fromthe anounts nentioned,
nanel y dependi ng on the body weight or the type of administration route, on
t he i ndi vi duaByr ¢bposame t owdhads stagingedwithndf0 mg hé).26mmmol)of of t 4-ethoxy-

f | ati he tj i | .at, whicch-admi,ni.stration takes place.
Thus. i some daTadmeli4pa:d bty droidiaatte LAPETABER AR, | 265 Pan the
abovement i onegefdeRsiiRoAP ¢Rlofide Mid §0img Q0ITRY ns@6K Sof Pe(ettiRhinb)-Bhhnol,

mentioned has to be exceeded. In the case of the adm nistration of
rel atively | a23enga(@0tbsof theoryhyof Feethdxy-daethyl-Ne(2 diydiodpethyldSe(5i Tndimethyler al

e S b e LA B ey AREARES oG8 O 79

obtained.

200 MHz '"H-NMR (CDCL): 1.2, t, 3H; 1.6, t, 3H; 2.17, bs, 1H; 2.69, s, 3H; 2.75, s,
3H; 3.33, m, 4H; 3.8, t, 2H; 4.36, q, 2H; 7.18, d, 1H; 7.99, dd, 1H; 8.6, d, 1H; 9.84,
10 bs,1H.

Example 7

N,N-Diethyl-4-ethoxy-3-(5,7-dimethyl-4-ox0-3,4-dihydroimidazo[5,1-
15 f1[1,2,4]triazin-2-yl)-benzenesulphonamide

H3
s
HCT0  HNT N\

N N
CH,

O=?=O

H,C_N._CH,

By the same method, starting with 100mg (0.261 mmol) of 4-ethoxy-

3-(5,7-dimethyl-4-o0x0-3,4-dihydroimidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzene-

sulphonyl chloride and 60 mg (0.784 mmol) of diethylamine, 21 mg (18.6% of
20 theory) of N,N-diethyl-4-ethoxy-3-(5,7-dimethyl-4-ox0-3,4-dihydro-

imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonamide are obtained.

200 MHz '"H-NMR (CDCl): 1.18, t, 6H; 1.61, t, 3H; 2.68, s, 3H; 2.72, 5, 3H; 3.29, q,
4H; 4.35, q, 2H; 7.15, d, 1H; 7.95, dd, 1H; 8.58, d, 1H; 9.8, bs, 1H.
25



medi ci ne. For use in veterinary nedicine, the conpounds or their non-toxic
salts can be -66 - admnistered in a suitable fornulation in accordance
wi th general veterinary practice. Depending on the kind of animal to be
treated, the veterinary surgeon can deter{yne the nature of use and the
dosage. -67 - Starting materials Exaﬁﬁgg 1A 5

2-Butyryl am nopropionic acid 22.27 g (250 mmol) of D, L-alanine and 55.66 ¢

(550 nmol) of triethylamne are
Example 8

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

/\
\/

N

A

N” SN
5 O
By the same method, starting with 100mg (0.261 mmol) of 4-ethoxy-
3-(5,7-dimethyl-4-0x0-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-
benzenesulphonyl chloride and 130mg (0.784 mmol) of 1-(2-pyrimidinyl)-
piperazine, 38 mg (28.2% of theory) of 2-[2-ethoxy-5-(4-(2-pyrimidinyl)-piperazine-
10 1-sulphonyl)-phenyl]-5,7-dimethyl-3 H-imidazo-[5,1-f][1,2,4]triazin-4-one are

obtained.

200 MHz 'H-NMR (CDCh): 1.6, t, 3H; 2.68, s, 3H; 2.72, s, 3H; 3.12, t, 4H; 3.96, t,
4H; 4.34, q, 2H; 6.5, t, 1H; 7.18, d, 1H; 7.9, dd, 1H; 8.28, d, 2H; 8.51, d, 1H; 9.7, bs,
15 1H.



di ssolved in 250 m of dichloronmethane, and the solution is cooled to
O[err]C. 59.75 g (550 mmol ) of trimethylsilyl chloride are added dropw se,
and the solution is stirred 10 for 1 hour at roomtenperature and for 1
hour at 40[err]C. After cooling to -1[err] C, 26.64 g (250 mmol) of butyryl
chl oride are added dropwi se, and the resdfri ng mxture is stirred for 2
hours at -1[err]C and for one hour at roomtenperature. Wth ice-cooling,
125 m of water are added dropw se and the reaction m xture is 15

stirred at rExampleflerature for 15 minutes. The aqueous phase i s evapor at ed
to dryness, the residue is titrated with acetone and the nother liquor is
filtered off with suction. The solvent is renoved and the residue is

chr omat ogr ap - o i L i L 380hV, i 3 aqueous sodi um
hydr oxi de solmﬁ i%ﬁbg%gf(ltﬁ{r?‘éﬁurdggaﬁ@%ﬂs%lp?%j?ﬂﬁf?’g @@8%@% g?ed to dryness. The
resi due is t didazald,i-fi[ L24dtriaziG¥-oned once 20 nmore evaporated to
dryness. The residue is stirred with aceton precipitated solid is
filtered off with suction and the solvent i d under reduced
pressure. This gives 28.2 g (7%}?@ N ' S | which crystallizes after
some tinme. 200 Miz 1H NVR ( DVSOTES) TrN1. 22, d, 3H 1.50, hex,
2H, 2.07, t, 2H, 25 4.20, quin., .

By the same method, starting with 100mg (0.261 mmol) of 4-ethoxy-

3-(5,7-dimethyl-4-o0xo0-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-

benzenesulphonyl chloride and 70 mg (0.784 mmol) of morpholine, 28 mg (24.2% of

theory) of  2-[2-ethoxy-5-(morpholine-4-sulphonyl)-phenyl}-5,7-dimethyl-3H-
10 imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

200 MHz 'H-NMR (CDCls): 1.53, t, 3H; 2.69, s, 3H; 2.72, s, 3H; 3.06, t, 4H; 3.77, t,
4H; 4.39, q, 2H; 7.2, 4, 1H; 7.91, dd, 1H; 8.51, d, 1H; 9.78, bs, 1H.



- 68 - Exanple 2A 2-Butyrylam no butyric acid 5 25.78 g of

2-am nobutyric acid (250 nmol) and 55.66 g (550 mmol) of triethylamne are
di ssolved in 250 m of dichloronmethane, and the solution is cooled to
O[err]C. 59.75 g (550 mmol ) of trinethylsilyl chloride are added dropw se,
and the solution is stirred for 1 hour at9$oon1tenperature and for 1 hour
at 40[err]C. After cooling to -10[err]C, 26.64g (250 mmol) of butyryl

chl oride are added dropwi se, and the resulting m xture 10 is stirred for
2 hours at -1@5?m9!&13nd for one hour at roomtenperature. Wth
i ce-cooling, 125 of water are added dropw se, and the reaction m xture

is stirred at roomtenperature for 15 mnutes. The organic phase is adm xed

N R . e L s R o e L

is stirred 0nQﬂ-ﬁmﬁlﬁhd[\@,ﬂ&][1,2,4]tnazm-_4-one

x N
N
CH,
O=?=O
N
g
o)

By the same method, starting with 100mg (0.261 mmol) of 4-ethoxy-
3-(5,7-dimethyl-4-0x0-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-
benzenesulphonyl chloride and 100mg (0.784 mmol) of 1,4-dioxa-
6-azaspiro[4.4]nonane, 45 mg (35.3% of theory) of 2-[2-ethoxy-5-(1,4-dioxa-
10 6-azaspiro[4.4]nonane-6-sulphonyl)-phenyl]-5,7-dimethyl-3 H-imidazo[$5,1-f][1,2,4]-

triazin-4-one.

200 MHz 'H-NMR (CDCl3): 1.58, t, 3H; 2.02, t, 2H; 2.61, s, 3H; 2.65, s, 3H; 3.32, 5,
2H; 3.41, t, 2H; 3.88, m, 4H; 4.34, q, 2H; 7.17, d, 1H; 7.92, dd, 1H; 8.51, d, 1H;
15 9.92, bs, 1H.



and twice with petroleumether and dried at 45[err] C under reduced
pressure. This gives 29.1 g (67% of a colourless solid. 200 WHz [err] H NWVR

(DMSO-d6):0.88, 2t, 6H, 1.51, quart., 2H 1.65 m 2H 2.09, t, 20 2H,
4.10, m 1H, 8.01, d, 1H 12.25, s, m1H -69 - Exanple 3A
2- Et hoxybenzonitrile 5 25 g (210 rrrml‘?ﬁof 2- hydr oxybenzonitrile are

refluxed with 87 g of potassium carbonate and 34.3 g (314.8 nmol) of ethyl
brom de in 500 m of acetone overnight. The solid is filtered off, the
sol vent is reBxampledtier reduced pressure and the residue is distilled
under reduced pressure. This gives 30.0 g (97% of -a colourless liquid. 10
N,N-Bis-(2-methoxyethyl)-4-ethoxy-3-(5,7-dimethyl-4-0xo0-3,4-dihydro-
imidazo[5,1-f]-[1,2,4]triazin-2-yl)-benzenesulphonamide
CH,

HN =
N

\N,N\/<

CH,

HC ™

o= §= o)
\o/\/N\/\O/CHs
By the same method, starting with 100mg (0.261 mmol) of 4-ethoxy-
3-(5,7-dimethyl-4-oxo-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-benzene-
sulphonyl chloride and 100 mg (0,784 mmol) of bis-(2-methoxyethyl)-amine, 37 mg
(27.5% of theory) of N,N-bis-(2-methoxy-ethyl)-4-ethoxy-3-(5,7-dimethyl-4-oxo-
10 3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonamide are obtained.

200 MHz 'H-NMR (CDCL):1.58, t, 3H; 2.61, s, 3H; 2.64, s, 3H; 3.3, 5, 6H; 3.46, t,
4H; 3.56, t, 4H; 4.32, q, 2H; 7.12, d, 1H; 7.95, dd, 1H; 8.51, d, 1H; 9.9, bs, 1H



200 MHz ' H-NWR (DMSO-d6): 1.48, t, 3H 4.15, quart., 2H 6.99, dt, 2H
7.51, dt, 2H Exanple 4A 15 2- Et hoxybenzam di ne hydrochloride 21.4 g (400
nmol ) of ammoni um chl oride are suspended in 375 m of toluene, and the
suspension is cooled to 00C. 200 ml of a 2M solution of trinethylalum nium
in 20 hexane are added dropw se, and “He nixture is stirred at room
tenperature until the evolution of gas has ceased. After addition of 29.44
g (200 mmol ) of 2- ethoxybenzonitrile, the reaction mxture is stirred at
80[ err] C ( bat HExampleri2ght . -70- Wth ice-cooling, the cool ed reaction

m xture is added to a suspension of 100 g of silica gel and 950 m of
chloroform and the mxture is stirred at room tenperature

N-(3-Isoxazolyl)-4-ethoxy-3-(5,7-dimethyl-4-0x0-3,4-dihydro-
imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonamide

CH,
HC Y0 HN™ N N
\N,N\/<
CH,
0=8=0
N

By the same method, starting with 100mg (0.261 mmol) of 4-ethoxy-

3-(5,7-dimethyl-4-oxo-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-

benzenesulphonyl chloride and 70 mg (0.784 mmol) of 3-aminoisoxazol, 20 mg

.(17.2% of theory) N-(3-isoxazolyl)-4-ethoxy-3-(5,7-dimethyl-4-oxo-
10 3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonamide are obtained.

200 MHz 'H-NMR (CDCL): 1,6, t, 3H; 2.73, s, 3H; 2.81, s, 3H; 4.35, q, 2H; 6.6, d,
1H; 7.14, d, 1H; 8.05, dd, 1H; 8.27, d, 1H; 8.63, d, 1H; 9.61, bs, 1H.



for 30 mnutes. The mxture is filtered off with suction, and the filter
residue is washed with the sanme anount of nethanol. The nother |iquor is
concentrated, the 5 resulting residue is stirred with a m xture of

di chl oronet hane and nmethanol (9:1), the solid is filtered off with suction
and the nother liquor is concentrated. ™% gives 30.4 g (76% of a
colourless solid. 200 MHz [er] HNWVR (DVMSO-d6): 1.36, t, 3H 4.12, quart.,

2H, 7.10, t, 1H 7.21, d, 10 1H, 7.52, m 2H, 9.30, s, broad, 4H
Exanpl e 5A Z-anoni trile 15 75 g (630 m) of 2-hydroxybenzonitrile
are refluxed wth 174 g (1.26 nol) of potassium carbonate and 232.2 g (1.89

nmol ) of ethyl bromde in 11 of acetone overnight. The solid is filtered

i sti11od unogie PR SRRAF RulfiBod RSB AR RIAR SR SRR

95.1 g (93.7%,7- d1methyl-3H-1m1dazo[5 1-f][1,2,4]triazin-4-one

CH,
H,C 0 HNT = Y
N4
\N \(
CH,
0=8:=0

SEU

By the same method, starting with 100mg (0.261 mmol) of 4-ethoxy-

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

benzenesulphonyl chloride and 170 mg (0.784 mmol) of 2-t-butoxycarbonyl-

aminomethylmorpholine, 64mg (42.2% of theory) of 2-[2-ethoxy-5-(2-t-
10 butoxycarbonylaminomethylmorpholine-4-sulphonyl)-phenyl]-5,7-dimethyl-3H-

imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

Mass spectrum: 563 (M+H)



-71 - Examml e 6A 2- Propoxybenzam di ne hydrochl oride 5 21.41 g (400
nmmol ) of amoni um chl ori de are suspended in 400 m of toluene and cooled to
O-5[err]C. 200 mM of a 2Msolution of triethylalum niumin hexane are added
dropwi se, and the m xture is stirred at roomtenperature until the

evol ution of gas has ceased. After additi-®®-of 32.2 g (200 mvl) of

2- propoxybenzonitrile, the reaction mxture is stirred at 80[err] C (bath)
overnight. Wth ice-cooling, the cooled 10 reaction mxture is added to
a suspensi on oExafifiled4of silica gel and 2.85 1 of ice- cooled chloroform
and the mxture is stirred for 30 mnutes. The mxture is filtered off with
suction and the filter residue is washed with the sane anount of nethanol.

w'in so0 mi of? Lo ceplenlAREARC R R R G e S0l 0

is filtered ofimidn[3,bd]-[1,2,4]triazin-4-one

H3
HC 0 HNT &= N
X N
N \<
CH,
0=5=0
O
N

By the same method, starting with 100mg (0.261 mmol) of 4-ethoxy-

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

benzenesulphonyl chloride and 130 mg (0.784 mmol) of 1-phenylpiperazine, 38 mg

(28,3 % of theory) of 2-[2-ethoxy-5-(4-phenylpiperazine-1-sulphonyl)-phenyl]-
10 5,7-dimethyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

200 MHz 'H-NMR (CDCl;):1.62, t, 3H; 2.72, s, 3H; 2.77, s, 3H; 3.25, m, 8H; 4.38,
q, 2H; 6.92, m, 2H; 7.02, d, 1H; 7.18-7.37, m, 3H; 7.94, dd, 1H; 8.55, m, 1H; 9.79,
bs, 1H.

15



15 not her liquor is concentrated. The residue is stirred with petrol eum
ether and filtered off with suction. This gives 22.3 g (52% of product.
[err]H-NMR (200 MHz, CD{err]0OD): 1.05 (3H); 1.85 (sex, 2H); 4.1 (A 2H);
7.0 - 7.2 (m 2H),; 7.5 - 7.65 (m 2H). 20 amle 7A

2- Et hoxy- 4- net hoxybenzonitrile 25 307 " (201 mmol ) of
2- hydr oxy- 4- met hoxybenzonitrile are refluxed with 83.4 g of potassium
carbonate (603 mMmml) and 32.88 g (301 nmol) of bronoethane in 550 m -72

- of acetone fExampleliSurs. After filtration, the solvent is renoved under
reduced pressure and the residue is purified by silica gel chromatography
(cycl ohexane: ethyl acetate = 10:1): 35.9 g of an oil

2-[2-Ethoxy-5-(3-hydroxy-3-methoxymethylpyrrolidine-1-sulphonyl)-phenyl]-
5,7-dimethyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one

0 H,

N

OH O—CH,

By the same method, starting with 100mg (0.261 mmol) of 4-ethoxy-

3-(5,7-dimethyl-4-oxo-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-

benzenesulphonyl  chloride and 100mg (0.784 mmol) of 3-hydroxy-

3-methoxymethylpyrrolidine, 30 mg (23.5% of theory) of 2-[2-ethoxy-5-(3-hydroxy-
10 3-methoxymethylpyrrolidine-1-sulphonyl)-phenyl]-5,7-dimethyl-3H-

imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

Mass spectrum: 478 (M+H)



Rf = 0.37 (cycl ohexane:ethyl acetate = 3:1) 5 200 MHz [err] H NWR
(CDCl[err]): 1.48, t, 3H 3.85, s, 3H 4.12, quart., 2H 6.46, m 2H, 7.48,
d, 1H Exanple 8A 10 2- Et hoxy-4- net hoxybenzam di ne hydrochl oride 6.98 g
(130 mml ) of ammoni um chloride are suspended in 150 m of toluene, and the
suspension is cooled to O[err]C. 70 m ot 181 2M sol uti on of
trimethylalumniumin 15 hexane are added dropw se, and the m xture is
stirred at roomtenperature until the evolution of gas has ceased. After
addi tion of 11ES®mple(5 mmvl) of 2-ethoxy- 4-nethoxybenzonitrile, the
reaction mxture is stirred at 80[err]C (bath) overnight. Wth ice-cooling,
the cooled reaction mxture is added to a suspension of 100 g of 20

7 oom 1 enper at uF ©F Ao o (e R RS o Ry D RS AT Bopk £ o1

and the filterimidadofis;é-f][$,2wHataeth-#iohts t he sane anobunt of nethanol. The

not her liquor is
H,
HC™ Y0 HN” = Y
X N
N ?
H,

o= ? =0 C
N
®
CH,
1.23 g (3 mmol) of 4-ethoxy-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-
f](1,2,4]triazin-2-yl)-benzenesulphonyl chloride are dissolved in 40ml of
dichloromethane and cooled to 0°C. After addition of a spatula tip of DMAP, 0.90 g
(9.00 mmol) of N-methylpiperazine are added, and the reaction mixture is stirred at
10 room temperature overnight. The mixture is diluted with dichloromethane, the
organic phase is washed twice with water and dried over sodium sulphate and the
solvent is removed under reduced pressure. Crystallization from ether gives 1.25 g

(88%) of a colourless solid.

15 200 MHz 'H-NMR (CDCl): 1.01, t, 3H; 1.59, t, 3H; 1.88, hex, 2H; 2.29, s, 3H; 2.51,
m, 4H; 2.63, s, 3H; 3.00, t, 2H; 3.08, m, 4H; 4.33, quart., 2H, 7.17, d, ,1H; 7.88, dd,
1H; 8.44, d, 1H; 9.75, s, 1H.



concentrated, the resulting residue is stirred with a m xture of
di chl oronet hane and nethanol (9:1), the solid is filtered off with suction

and the nother liquor is 25 concentrated. The residue is stirred with
petrol eumether and filtered off with suction. This gives 7.95 g (50% of a
solid. - 73 - 200 Mz [err]HNVR (DMsOI®s): 1.36, t, 3H 3.84, s, 3H

4.15, quart., 2H, 6.71, m 2H 7.53, d, 1H 8.91, s, broad, 3H Exanule 9A
5 2-(2- Et hoxyphenyl)-5, 7-di net hyl - 3Hi m dazo[ 5, 1-f][1, 2,4] triazi n-4-one
24.4 g (0. 186 ExaAmplefl7N- acetyl -DL-al anine are initially charged in 200 m
of absolute tetrahydrofuran, and 45 m of absolute pyridine and
0.5¢g of 10 4-di met hyl am nopyri di ne are added. The m xture is heated

to reflux, and plrfgxgs- -(4-methyl-piperazine-1-sulphonyl)-phenyl]- 5-methyl—7-propyl—3H-
imidazo[5,1-f][1,2,4]triazin-4-one lactate

100 mg (0.211 mmol) of 2-[2-ethoxy-5-(4-methyl-piperazine-1-sulphonyl)-phenyl]-
5-methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are suspended in 5ml of
ether and admixed with 20 mg of an 85% strength solution of lactic acid in water.
The mixture is stirred at room temperature for 10 minutes and evaporated to dryness.
10 The residue is titrated with ether and filtered off with suction. This gives 110 mg
(92%) of  2-[2-ethoxy-5-(4-methyl-piperazine-1-sulphonyl)-phenyl]- S-methyl-
7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one lactate.

200 MHz '"H-NMR (DMSO-dg): 0.92, t, 3H; 1.22, 4, 3H; 1.31, t, 3H; 1.74, m, 1H;
15 2.15, s, 3H; 2.38, m, 4H; 2.81, t, 2H; 2.91, m, 4H; 4.05, quart., 1H; 4.21, quart., 2H;
7.40,d, 1H; 7.85, m, 2H; 11.71, s, broad, 1H.



(0.372 nol) of ethyl oxalyl chloride are added dropwi se. The m xture is
heat ed under reflux for a further 90 m nutes, cooled, poured into ice-water
and extracted three tinmes with ethyl acetate. The organic phase is dried
over sodi um sul phate, concentrated and taken up in 62.5 m of nethanol. 9 g
of sodi um bi carbonate are 15 added an}+he nmixture is stirred under
reflux for 2.5 hours and filtered. Wth ice-cooling, 9.54 g (190.65 muol)
of hydrazi ne hydrate are added dropwi se to a solution of 38.26 g (190.65
mol ) of 2-et (Exampled8t hoxybenzam di ne hydrochloride in 250 ml of nethanol,
and the resulting suspension is stirred at roomtenperature for 20

anot her 30 m nutes. The nethanolic solution described above is added to

this reaction 4 j i ' t rature of
70C for 4 houral2 SRy ST iberk b 1/eDIphbhyl-Bec S bV T RORALR ., Qe
i s partitionedmfiddzofSehf]f1,2 A winginer-oerteydeculilosiieer , t he organi c phase is
dried over sodium sul phate and the solvent ig renoved under reduced
pressure. 25 The residue is taken up in 250 of CH.2- di chl or oet hane, 32.1
m (348 mmol ) of phosphorus oxycp)epbd are ded{ dropwi se and the m xture
i s heated under refl ux 3 HN =

x N
N
0=8=0 CH,
N
[ cl
e
CH,

100 mg (0.211 mmol) of 2-[2-ethoxy-5-(4-methyl-piperazine-1-sulphonyl)-phenyl]-
5-methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are suspended in 5ml of
diethyl ether, admixed with 0.23 ml of a 1M solution of HCI in ether and stirred at
room temperature for 15 minutes. The solvent is removed under reduced pressure.
10 This gives 107mg (97%) of 2-[2-ethoxy-5-(4-methyl-piperazine-1-sulphonyl)-
phenyl]-5-methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one hydrochloride.

200 MHz "H-NMR (DMSO-dg): 0.93, t, 3H; 1.35, t, 3H; 1.75, sex., 2H; 2.72, s, 3H;
2.86, m, 4H; 3.15, m, 2H; 3.45, m, 2H; 3.81, m, 2H; 4.25, quart., 2H; 7.45, d, 1H;
15 7.95,m, 2H; 11.39, s, 1H; 11.90, s, 1H.



for two hours. The m xture is cool ed, concentrated, taken up in a little
nmet hyl ene -74 - chloride and adm xed with diethyl ether, and the solid
is filtered off with suction. After the silica gel chronatography

(met hyl ene chl ori de/ net hanol 95:5), the sol4ution is concentrated and the
crystalline residue is stirred with di ethw ether. Yield: 8.1 g (14.9% of
theory) 5 200 WHz [err]H- NWR (CDCl[err]): 1.58, t, 3H 2.62, s, 3H 2.68,
s, 3H 4.25, q, 2H, 7.04, d, 1H 7.12, t, 1H, 7.5, dt, 1H 8.19, dd, 1H
10.02, s, 1H Exsanpled910A 10

2- (2- Et hoxy- phenyl ) -5-net hyl - 7- propyl - 3H i m dazo[ 5,-1-f] [ 1, 2, 4] tri azi n- 4-one
7.16 g (45 mmol) of 2-butyrylam no-propionic acid and 10.67 g of pyridine

are 2-[2-Ethoxy-5-(4-ethyl-piperazine-1-sulphonyl)-phenyl]-5-methyl-7-propyl-3H-
imidazo[5,1-f][1,2,4]triazin-4-one

H,
HC™ 0 HNT NF
X, N N
" ?
o= ? =0 CH,
@
J
5 H,C

470mg (1.14mmol) of 4-ethoxy-3-(5-methyl-4-oxo0-7-propyl-3,4-dihydro-
imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl chloride are dissolved in 20 ml
of dichloromethane and cooled to 0°C. 390 mg (3.42 mmol) of N-ethylpiperazine are
added, and the reaction mixture is stirred at room temperature overnight. The mixture
10 is diluted with dichloromethane, the organic phase is washed twice with water and

dried over sodium sulphate and the solvent is removed under reduced pressure.

Crystallization from ether gives 370 mg (66%) of a colourless solid.

400 MHz 'H-NMR (CDCL): 1.01, t, 3H; 1.59, t, 3H; 1.88, hex, 2H; 2.42, quart., 2H;
15 2.56, m, 4H; 2.63, s, 3H; 3.00, t, 2H; 3.10, m, 4H; 4.33, quart., 2H, 7.17, d, ,1H; 7.88,
dd, 1H; 8.44, d, 1H; 9.75, 5, 1H.



di ssolved in 45 m of THF and, after addition of a spatula tip of DVAP,
heated to 15 reflux. 12.29 g (90 mmol ) of ethyl oxalyl chloride are

sl ow y added dropwi se, and the reaction mxture is refluxed for 3 hours.
The m xture is poured into ice-water andvﬁﬁ racted three tinmes with ethyl
acetate and the organic phase is dried o “sodi um sul phate and
concentrated using a rotary evaporator. The residue is taken up in 15 m of
et hanol and refluxed with 2.15 g of sodium bi carbonate for 2.5 hours. The
cool ed 20 Example20 is filtered. Wth ice-cooling, 2.25 g (45 mmol ) of
hydrazi ne hydrate are added dropwi se to a solution-of 9.03 g (45 mmol) of
2- et hoxybenzam di ne hydrochloride in 45 m of ethanol, and the resulting

suspension is z%fz’t%_@ﬁ@iyk&gﬁ@;&ﬂiﬁfeatsulﬁtﬁngg.ﬁﬁﬁmstmétﬂyﬁ‘ﬁpmpyl-mnut es.

The ethanolic sol ution desc >d above is added to'this reaction mxture,
and the m xt uimidago[St1-f]f 2|4 Htiazindenrie hydmghlogidar e of 70C for 4 hours. After
filtration, the mxture is concentrated, thearesidue is partitioned between

di chl or onet hane and CH,
HC 0 HNT &

N N
N

0.35 g (0.712 mmol) of 2-[2-ethoxy-5-(4-ethyl-piperazine-1-sulphonyl)-phenyl]-5-
methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are suspended in 8 ml of
ether and dichloromethane is added until a homogeneous solution is formed. 0.8 ml
of a 1M solution of HCI in ether is added, and the mixture is stirred at room

10 temperature for 20 minutes and filtered off with suction. This gives 372 mg (99%) of
2-[2-ethoxy-5-(4-ethyl-piperazine- 1-sulphonyl)-phenyl]-5-methyl-7-propyl-3H-
imidazo[5,1-f][1,2,4]triazin-4-one hydrochloride.

200 MHz '"H-NMR (DMSO-dg): 0.96, t, 3H; 1.22, t, 3H; 1.36, t, 3H; 1.82, sex., 2H;
15 2.61, s, 3H; 2.88, m, 2H; 3.08, m, 6H; 3.50, m, 2H; 3.70, m, 2H; 4.25, quart., 2H;
7.48,d, 1H; 7.95, m, 2H; 11.42, s, 1H; 12.45, s, 1H.



-75 - water, the organic phase is dried over sodium sul phate and the

sol vent is renoved under reduced pressure. This residue is dissolved in 60
m of 1,2-dichloroethane and, after addition of 7.5 m 5 of phosphorus
oxychl oride, refluxed for 2 hours. The _niogst_ure is diluted with

di chl oronet hane and neutralized by addition of sodi um bi carbonate sol ution
and solid sodium bi carbonate. The organic phase is dried and the solvent is
renoved under_reduced pressure. Chromatography using ethyl acetate and
crystallizatiExample2ld 4. 00 g (28% of a colourless solid, Rf = 0.42

(di chl or onet hane/ net hanol = 10 95:5) 200 MHz [err]H- NVR (CDCl[err]3):
1.02, t, 3H 1.56, t, 3H, 1.89, hex, 2H 2.67, s, 3H 3.00, t, 2H 4.26,
quart., 2H 2-QREthexy-8i-nfethf-1-sthinoliperzite 1-sd ) - L 15
ExanDi e 11A 2-(92- Pr o)j’aqut-pfﬁ |)-5-Jr?e+i’hy| i pr%ggﬂﬁﬂéilwgsa’z’%fhgﬁ -f]
[1,2,4]tri azipﬁomfl-éﬁelmofﬁ,lﬁﬁl%mnH-oﬁe 2- but yryl ani nopr opi oni ¢ acid and

10.67g of pyridine are
H3
H,C” 0 HN =\
X N
N ?
v A,

0=8 H

I/\N,NH
Hac’N\/l

By the same method, starting with 0.04 g (0.097 mmol) of 4-ethoxy-3-(5-methyl-
4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 0.03 g (0.29 mmol) of 1-amino-4-methylpiperazine, 40 mg (83%) of

o

2-[2-ethoxy-5-(4-methyl-1-amino-piperazine- 1-sulphonyl)-phenyl]-5-methyl-7-
10 propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are obtained.
R¢=0.09 (dichloromethane/methanol = 19:1)

200 MHz 'H-NMR (CDCL): 1.02, t, 3H; 1.59, t, 3H; 1.90, sex., 2H; 2.22, s, 3H;
2.40, m, 4H; 2.62, s, 3H; 2.71, m, 4H; 3.00, m, 2H; 4.32, quart., 2H; 7.14, d, 1H;
15 8.05, dd, 1H; 8.60, d, 1H.



20 dissolved in 45 mM of tetrahydrofuran and, after addition of a
spatula tip of dinethylam nopyridine, heated to reflux. 12.29 g (90 mmol)
of ethyl oxalyl chloride are slowly added dropw se, and the reaction
m xture is refluxed for 3 hours. The m'xttigxz is poured into ice-water and
extracted three tines with ethyl acetate, d the organic phase is dried

over sodium sul phate and concentrated using a rotary 25 evaporator. The
residue is taken up in 15 m of ethanol and refluxed with 2.15 g of sodium
bi car bonat e foExampled2;rs. The cool ed solution is filtered. -76 - Wth

ice-cooling, 2.25 g (45 mol ) of hydrazine hydrate are added dropwi se to a
solution of 9.66 g (45 mmol ) of 2-propoxybenzam di ne hydrochloride in 45 n

of ethanol, and-[ﬂ%d:@sswﬂ%;ﬁgo@bﬂﬂ%s&rﬁiﬂoip%é&iﬁé—ﬁ%l@%%ﬁ%ﬁ{j?%?&@iﬁ for

another 10 5 m nutes. et hanol i c solution des dded
to this reacti &propykBfrimidagelS.1 Hi12i4ltriszin-4-onstirred at a bath tenperature

of 70'C for 4 hours. After filtration, H
3
HC HNMN
& N
N ?
CH,

O= ? =0
I/\N,NH
N
5 o)
By the same method, starting with 0.04 g (0.097 mmol) of 4-ethoxy-3-(5-methyl-
4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][l,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 0.04 g (0.29 mmol) of 1-amino-4-hydroxyethylpiperazine, 46 mg (91%)
of 2-[2-ethoxy-5-(4-hydroxyethyl-1-amino-piperazine-1-sulphonyl)-phenyl]-5-
10 methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

R¢= 0.08 (dichloromethane/methanol = 19:1)

200 MHz 'H-NMR (CDCL): 1.02, t, 3H; 1.59, t, 3H; 1.90, sex., 2H; 249, m, 6H;
2.62, s, 3H; 2.71, m, 4H; 3.00, t, 2H; 3.55, t, 2H; 4.31, quart., 2H; 7.14, d, 1H; 8.05,
15 dd, 1H; 8.60, d, 1H.



the mxture is concentrated, the residue is partitioned between

di chl oronet hane and water, the organic phase is dried over sodi um sul phate
and the solvent is reduced under reduced pressure. 10 This residue is

di ssolved in 60 m of 1,2-dichloroethane , after addition of 7.5 m of
phosphorus oxychloride, refluxed for 2 hours. The mixture is diluted with
di chl oronet hane and neutralized by addition of sodi um bicarbonate sol ution
and solid sodi um bi carbonate. The organic phase is dried and the solvent is
renmoved 15 Examiple 28educed pressure. Crystallization fromethyl acetate
gives 2.85 g (19.1% of a yellow solid, chromatographic purification of the
not her liquor gives a further 1.25 g (8.4% of the product. Rf = 0.45

di chl th = - : ey
10e o Oary g ERhpa Ry o i Midhor I THEL Pokg N pripfi 4ldihydlt.
7.09, m 2H T7infidazoff,]1-f][H2,4triazin-24yl)benzenesolphananside 1 H.

CH,
HC 0 HNT = \
x N
N ?
=0 CH,
N

0=8
H

: {

By the same method, starting with 0.04 g (0.097 mmol) of 4-ethoxy-3-(5-methyl-
4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 0.043 g (0.29 mmol) of N,N-bishydroxyethylaminoethylamine, 46 mg
(91%) of N,N-bishydroxyethylaminoethyl-4-ethoxy-3-(5-methyl-4-ox0-7-propyl-3,4-

10 dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)benzenesulphonamide are obtained.
R=0.08 (dichloromethane/methanol=19:1)

200 MHz 'H-NMR (CDCL): 1.02, t, 3H; 1.53, t, 3H; 1.70, m, 2H; 1.86, sex., 2H;
2.9, m, 9H; 2.95, t, 2H; 3.09, t, 2H; 3.65, t, 4H; 4.28, quart., 2H; 7.14, d, 1H; 7.95,
15 dd, 1H; 8.35, d, 1H.



- 77 - Exanple 12A

2- ( 2- Et hoxy- 4- net hoxyphenyl ) - 5- net hyl - 7- propyl - 3Hi m dazo[ 5, 1-[err] " [1, 2, 4]
triazin- 4-one 5.50g (34.8mmol) of 2-butyrylam nopropionic acid and 8. 19g
of pyridine are dissolved in 35 m of te;ﬁ%hydrofuran and, after addition
of a spatula tip of dinmethylam nopyridine, "heated to reflux. 9.43 g (69
nmmol ) of ethyl oxalyl chloride are slowy added dropwi se, and the reaction
m xture is refluxed for 3 hours. The 10 m xture is poured into

i ce-wat er and Example?dd three tines with ethyl acetate, and the organic
phase is dried over sodium sul phate and concentrated using a rotary
evaporator. The residue is taken up in 11 m of nethanol and refluxed with

1.65 g of SOdiZJ[ﬂ-E@h‘éilii_Sqﬂﬁiiﬁe&@iy@oEprﬂﬁ&thgTJﬂgaef&ﬁieeﬂsﬁplhdﬁyi)%hehﬁl]-5-
Wth 73 g (

filtered. 15 ice-cooling, 1. 34.5 mmol ) of hydrazine hydrate
are added dr opuéthy-7-propyb3aHimidazol$1-f][ bB,4jfriegin-450na10] ) of

2- et hoxy- 4- met hoxybenzam di ne hydrochloride ip 35 m of ethanol, and the
resulting suspension is stirred at roomtenpeflat ur Hgor anot her 30 minutes.
The met hanolic sol ution descri bedHegeaVe | SHRA this

x N N
N

0:?:0 CH3

()
H,C—O, )

O’P

X

CH,

By the same method, starting with 0.4 g (0.97 mmol) of 4-ethoxy-3-(5-methyl-4-oxo-

“7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl  chloride,

390 mg of triethylamine and 0.86 g (2.99 mmol) of 4-dimethoxyphosphorylmethyl-

piperazine trifluoroacetate, 321 mg (53%) of 2-[2-ethoxy-5-(4-dimethoxyphosphoryl-
10 methyl-piperazine-1-sulphonyl)-phenyl]-5-methyl-7-propyl-3H-imidazo[5,1-

f][1,2,4]triazin-4-one are obtained.

R¢= 0.4 (dichloromethane/methanol = 20:1)

200 MHz '"H-NMR (CDCL): 1.02, t, 3H; 1.60, t, 3H; 1.88, sex., 2H; 2.62, s, 3H;
15 2.75, m, 4H; 3.02, t, 2H; 3.11, m, 4H; 3.70, s, 3H; 3.75, s, 3H; 4.35, quart., 2H; 5.30,
s, 2H; 7.18, d, 1H; 7.88, dd, 1H; 8.45,d, 1H; 9.71, s, 1H.



reaction mxture, and the m xture is stirred at a bath tenperature of
70[err]C for 4 hours. 20 After filtration, the mxture is concentrated,
the residue is partitioned between dichl oronet hane and water, the organic
phase is dried over sodi um sul phate and ggg) sol vent is renoved under _
reduced pressure. This residue is dissolved in 46 mi of 1,2-dichloroethane
and, after addition of 5.74 m 25 of phosphorus oxychl oride, refluxed
for 2 hours. The mi xture is diluted with dichl oromethane and neutralized by
addi ti on of sdéxamplei28arbonate sol ution and solid sodium bi carbonate. The

organi c phase is dried and the solvent is renoved - -78- under reduced
pressure. Chromatography (dichloronethane: methanol = 50:1) gives 0.31 g
(2.5% of a so-[HEthBky5-@-déthoiphbs b?mk BipeRdine1 QuighodPl)-pheényl]-5- 200
MHz [err] H NVR ECD013¥: q 03, t, 3I—l§h .58i,h9t,ﬁp3H; 1.88,I;f1rr19%lg;il 35]62 s, 3H
2.98, methyl-7-propyl-3H-imidazo[5,1-f][1,2,4 Jtriazin-4-one
H,
HC N0 HN™ N \
. N
N
0=§=O CH,
N

Lo

H,C OF &

D
C

By the same method, starting with 0.4 g (0.97 mmol) of 4-ethoxy-3-(5-methyl-4-oxo-

H,

7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl  chloride
and 0.86 g (3.7 mmol) of 4-diethoxyphosphorylmethyl-piperidine, 366 mg (49%) of
2-[2-ethoxy-5-(4-diethoxyphosphorylmethyl-piperidine-1-sulphonyl)-phenyl]-

10 5-methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are obtained.
R¢= 0.4 (dichloromethane/methanol = 20:1)

200 MHz 'H-NMR (DMSO-dg): 0.92, t, 3H; 1.20, t, 6H; 1.35, t, 3H; 1.75, m, 7H;
2.25, m, 2H; 2.82, t, 2H; 3.61, d, 2H; 3.95, quin., 4H; 4.21, quart., 2H; 7.38, d, 1H;
15 7.87, m, 2H; 11.70, s, 1H.



t, 2H, 3.89, s, 3H, 4.25, quart., 2H, 6.54, d, 1H, 6.67, dd, 1H 8.14, d,
1H, 9.54, s, IH Exanvle 13A 10

2- (2- Et hoxyphenyl ) - 5-et hyl - 7- propyl - 3Hi m dazo[ 5, 1-f][1, 2, 4] tri azi n- 4- one
29.06 g (167.8 nml) of 2-butyryl am nobutyjjc acid and 39.76 g of pyridine
are dissolved in 170 m of tetrahydrofuran and, after addition of a spatula

tip of 15 di met hyl am nopyri di ne, heated to reflux. 45.81 g (335.5 mmol)
of ethyl oxalyl chlorjde are slowly added dropw se, and the reaction
m xture is ref 3 hours. The mixture is poured into ice-water and

extracted three tinmes with ethyl acetate, and the organic phase is dried
over sodi um sul phate and concentrated using a rotary evaporator. The
residue is tak24R2-Ethoxy-5:@-Igdray-pipetidine-l -sulphenylppheri]-5-hae rogyl-3FE 20
refluxed with 7.96 of _sadi_.um bi carbonate for 2.5 hours. ﬂ?ﬁﬂo@lﬂed
solution is fi!W‘Q?@gS.slxﬂ[tl#"ﬂE@Z@oﬁPPﬁg, 4.20 g (83.9 mml) of hydrazine

hydrate are added dropwi se to a solution of .83 (83.9 mol ) of
2- et hoxybenzam di ne hydrochloride in 85 m of 3
HC Y0 HNT &=
. N
O=S|3=O CH,
N
5 H

By the same method, starting with 531 mg (1.29 mmol) of 4-ethoxy-3-(5-methyl-
4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 393 mg (3.88 mmol) of 4-hydroxypiperidine, 400 mg (64%) of 2-[2-
ethoxy-5-(4-hydroxy-piperidine-1-sulphonyl)-pheny1]-5-methyl-7-propyl-3H-

10 imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

200 MHz 'H-NMR (DMSO0-d6): 0.941, t, 3H; 1.32, t, 3H; 1.45, m, 2H; 1.71, m, 4H;
248, s, 3H; 2.82, m, 4H; 3.11,m, 2H; 3.55, m, 1H; 4.20, quart., 2H; 4.72, 4, 1H, 7.39,
d,1H; 7.87, m, 2H; 11.70, s, 1H.

15



25 et hanol, and the resulting suspension is stirred at roomtenperature
for another 10 m nutes. The nethanolic solution described above is added to
this reaction mxture, and the mxture is stirred at a bath tenperature of
70C for 4 hours. After filtration, -799m» the mxture is concentrated,

the residue is partitioned bet ween di chl of éret hane and water, the organic
phase is dried over sodium sul phate and the solvent is rennved under
reduced pressure. 5 This residue is dissolved in 112 m of

1, 2- di chl or oetBXample2d after addition of 14 ml of phosphorus oxychl ori de,
refluxed for 2 hours. The mxture is diluted wi th dichl oronethane and
neutralized by addition of sodium bicarbonate solution and solid sodi um

bi car bonat e. The2-Be@api[4pi2anmrexy-¢lhyl mfuinﬁehleslﬂplhon@l]tp}ienylr}emm&m—under
reduced pressure. Chronmatog raphé (di chl or onet hane: net hanol 50: 1) gives 10
3.69 g (12.4%7-propyl-¥timidazelds! -Hbl,2.4]triggin-4-ene46 (di chl or onet hane: net hanol =

20: 1) oH,
HCT0  HNT =\

By the same method, starting with 411 mg (1 mmol) of 4-ethoxy-3-(5-methyl-4-oxo-
7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl  chloride
and 391 mg (3 mmol) of 4-hydroxyethylpiperazine, 380 mg (75%) of 2-{2-ethoxy-
5-[4-(2-hydroxy-ethyl)-piperazine-1-sulphonyl]-phenyl}-5-methyl-7-propyl-3H-

10 imidazo[5,1-f][1,2,4]triazin-4-one are obtained.
Re=0.198 (dichloromethane/methanol = 95:5)

200 MHz 'H-NMR (CDCl3):1.02, t, 3H; 1.61, t, 3H; 1.87, hex., 3H; 2.60, m, 7H;
3.00, t, 2H; 3.10, m, 4H; 3.60, t, 2H; 4.36, quart., 2H; 7.18, d, 1H, 7.89, dd, 1H, 8.47,
15 d, 1H, 9.71, s, 1H.



200 Mz " H- NWMR (CDC13): 1.32, t, 3H, 1.57, t, 3H 1.94, m 8H, 3.03,
quart., 2H, 3.64, quin., 1H, 4.27, quart., 2H, 7.06, d, 1H 7.12, t, 1H
7.50, dt, 1H, 8.16, dd, 1H, 9.91, s, 1H 15 Exanple 14A
4- Et hoxy- 3- (5, 7-di net hyl - 4- oxo- 3, 4- di hydrgismi dazo[ 5, 1-f][1, 2, 4] tri azi n- 2-yl
) - benzenesul phonyl chloride 7.25 g (25.5 mmol) of
2- (2- et hoxyphenyl)-5, 7-di net hyl - 341 m dazo[ 5, 1-f][1,2,4]- triazin-4-one are
initially charged, .and 26.74 g (0.23 nol) of chlorosul phonic acid are added
with ice-cool 'ﬁ@-‘%&-m xture is stirred at roomtenperature overnight and
poured into ice-water, and the crystals are filtered off with suction and
dried in a 25 vacuum desi ccator. Yield: 9.5 g (97% of theory)
2-{2-Ethoxy-5-[4-(2-hydroxy-ethyl)-piperazine- 1-sulphonyl]-phenyl} -5-methyl-7-

propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one hydrochloride

200 mg (0.39 mmol) of 2-{2-ethoxy-5-[4-(2-hydroxy-ethyl)-piperazine-1-sulphonyl]-
phenyl}-5-methyl-7-propyl-3H-imidazo[5,1-f][ 1,2,4]triazin-4-one are suspended in
ether, admixed with 2 ml of a 1M solution of HCI in ether and stirred at room
temperature for 20 minutes. The solvent is removed, giving 209 mg (100%) of
10 2-{2-ethoxy-5-[4-(2-hydroxy-ethyl)-piperazine- 1-sulphonyl]-phenyl}-5-methyl-
- T-propyl-3H-imidazo[5,1-f]{1,2,4]triazin-4-one hydrochloride.

200 MHz "H-NMR (DMSO-d6): 0.96, t, 3H; 1.35, t, 3H; 1.70, sex., 2H; 2.59, s, 3H;
2.85,t, 2H; 2.99, t, 2H; 3.18, m, 4H; 3.59, d, 2H; 3.75, m, 4H; 4.25, quart., 2H; 7.49,
15 d, 1H; 7.95, m, 2H; 10.62, s, 1H; 12.31, 5, 1H.



- 80- 200 MHz |HNWR (d6-DMSO): 1.32, t, 3H 2.63, s, 3H 2.73, s, 3H
4.13, q, 2H, 7.15, d, 1H 7.77, m 2H, 12.5, s, 1H 5 ExanDl e 15A

4- Et hoxy- 3- ( 5- met hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i mi dazo[ 5, 1
-f]1[1,2,4]triazin-2-yl)- benzenesul phonyl,ghl oride 10 At 0C, 2.00 g (6.4

mol ) of 2- (2- et hoxy- phenyl ) - 5- net hyl - 7-propyl - 3H

I mdazo[5,1-f][1,2,4]triazin-4-one are slowy added to 3.83 nml of

chl orosul phoni ¢ acid. At roomtenperature, the reaction mxture is stirred
overni ght, andxampledd red into ice-water and extracted with

di chl oronet hane. This gives 2.40 g (9 1% of a colourless foam 15 200 MHz
"H-NMR (CDC13): 1.03, t, 3H 1.61, t, 2H, 1.92, hex, 2H 2.67, s, 3H, 3.10,
t, 2H 4.42, qugg-Ethoxs$-[4%3%drdny-propylppitraziiet,1-dtiphchyfiphetlyl) SnethQ1-18, s,

1H
7-pr0pyl-3H -imldaZO[S ’ 1 "ﬂ [ 1 ,2,4]tl'iaZin-4-one

By the same method, starting with 150 mg (0.37 mmol) of 4-ethoxy-3-(5-methyl-

4-0x0-7-propyl-3,4-dihydro-imidazo(5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl

chloride and 158 mg (1.09 mmol) of 4-(3-hydroxypropyl)-piperazine, 167 mg (83%)

of 2-{2-ethoxy-5-[4-(3-hydroxy-propyl)-piperazine-1-sulphonyl}-phenyl}-5-methyl-
10 7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

R¢= 0.52 (dichloromethane/methanol = 10:1)

200 MHz '"H-NMR (CDCl):1.02, t, 3H; 1.61, t, 3H; 1.70, m, 5; 2.62 m, 8H; 3.00, t,
2H; 3.10, m, 4H; 3.72, t, 2H; 4.36, quart., 2H; 7.18, d, 1H, 7.89, dd, 1H, 8.47, d, 1H,
15 9.71,s, 1H.



-81 - Examul e 16A
4- Propoxy- 3- ( 5- net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5, 1
-f]1[1,2,4]triazin- 2-yl)-benzenesul phonyl chI oride At 0C, 2.80 g (8.6 nmmmol)
of 2-(2-propoxy-phenyl)-5-nmethyl-7-propyl
I mdazo[5,1-f1[1,2,4]triazin-4-one are aoﬁ:}ed slowy to 5.13 m of
chl or osul phonic acid. The reaction mxture is stirred at roomtenperature
overni ght and_then poured into ice-water and extracted with
di chl or onet hakxample30 4i ves 3.50 g (96% of a 10 col ourl ess foam Rf=
0.49 (dichl oronet hane/ net hanol = 95:5) 200 Mz 'H NMR (CDC13): 1.03, 2t,
6H, 1.95 m 4H 2.81, s, 3H, 3.22, t, 2H 4.11, t., 2H 7.09, m 1H, 8.06,
dd, 1H 8.21 N-Ally-4- kﬂmﬂy—]\ﬁ-(2-hyﬂroiﬁeﬁyBIHJ(Seméfh&l—4-oxo-7-propyl-3,4-dihydro-
4Ethoxy2rreth Xy-5-(5-net hyl - 4- oxQ- 7-propyl -3, 4

imidazo[5,1-f][1,2 4]tnaz1n-2-yl)benzenesulphonamxde

é/k\N?/
OSO

A

By the same method, starting with 420 mg (1.02 mmol) (1 mmol) of 4-ethoxy-
3-(5-methyl-4-oxo0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-
benzenesulphonyl chloride and 300 mg (3 mmol) of allylhydroxyethylamine, 400 mg
(82%) of  N-allyl-4-ethoxy-N-(2-hydroxy-ethyl)-3-(5-methyl-4-oxo-7-propyl-

10 3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)benzenesulphonamide are obtained.
R¢=0.345 (dichloromethane/methanol = 95:5)

200 MHz 'H-NMR (CDCL):1.02, t, 3H; 1.61, t, 3H; 1.90, m, 2H; 2.22, s, broad, 1H;
2.62, s, 3H; 2.99, t, 2H; 3.31, t, 2H; 3.78, t, 2H; 3.92, d, 2H; 4.37, quart., 2H; 5.23,
15 m, 2H; 5.71, m, 1H; 7.15, d, 1H; 7.98, dd, 1H; 8.56, d, 1H; 9.66, s, 1H.



di hydroi m dazo[5,1-f][1, 2,4]triazin-2-yl)-benzenesul phonyl chloride - 82
- At 0C, 0.31 g (0.9 mmol) of

2- (2- et hoxy- 4- net hoxyphenyl ) - 5- net hyl - 7- pr opyl - 3H

i mdazo[5,1-f]-[1,2,4]triazin-4-one are agged slowy to 0.54 m of

chl orosul phonic acid. The reaction mxture 1s stirred at roomtenperature
overni ght and then poured into ice-water and extracted with

di chl oronet hange. Thjs gives 0.355 g (89% of a 5 colourless foam Rf =
0. 50 (dichl oro&ﬂ-’ﬂ-ﬂj&e}-met hanol = 20: 1) 200 MHz [err] H NVR (CDC13): 1.05,

t, 34 1.66, t, 3H 1.95 m 2H, 2.61, s, 3H 3.11,t, 2H, 4.15, s, 3H
4.40, quart., 2H, 6.65, s, 1H, 8.72, s, 1H 9.75, s, 1H 10 Exanpole 18A
4- Et hoxy- 3- ( 5- NtEthyl-4+ethory-N-(D-lyaroxyBethyDH3k(Fenethyli-4raz o/ prapyl{3 4-dibydiot r i azi n-

2-yl) -
b imidazo[5,1-f][1,2,4]triazin-2-yl)benzenesulphonamide

CH,
HCT0  HNT SN
\N,N?/
0=§=0 CH,
I
N

b \

5 OH

By the same method, starting with 411 mg (1.0 mmol) of 4-ethoxy-3-(5-methyl-
4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 267 mg (3 mmol) of ethylhydroxyethylamine, 325 mg (70%) of N-ethyl-
4-ethoxy-N-(2-hydroxy-ethyl)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-

10 imidazo[5,1-f][1,2,4]triazin-2-yl)benzenesulphonamide are obtained. |
R¢=0.29 (dichloromethane/methanol = 95:5)

200 MHz 'H-NMR (CDCl;):1.02, t, 3H; 1.20, t, 3H; 1.61, t, 3H; 1.88, sex., 2H; 2.30,
s, broad, 1H; 2.62, s, 3H; 2.99, t, 2H; 3.32, m, 4H; 3.78, t, 2H; 3.80, m, 2H; 4.37,
15 quart., 2H; 7.15, d, 1H; 7.98, dd, 1H; 8.56, d, 1H; 9.70, s, 1H.



benzene- sul phonyl chloride At 0C, 1.70 g (5.21 mmol ) of

2- (2- et hoxy-phenyl)-5-ethyl-7-propyl-3H imdazo[5,1-f][1,2,4]triazin-4-one
are added slowy to 3.12 nml of chlorosul phonic acid. The reaction m xture
is stirred at roomtenperature overnight 3ad then poured into ice-water and
extracted wth dichloronmethane. This gives 2.10 g (94% of a 20

col ourl ess foam 400 Mz 1H NWR (CDC13): 1.03, t, 3H 1.35, t, 3H 1.62, t,
3H, 1.92, sex., 2H, 3.07, quart., 2H 3.12, t, 2H, 4.42, quart., 2H, 7.38,
d, 1H, 8 19, Example3% 70 'd  1H 10.08, s, broad, 1H 25 - 83 - Exanple
19A Diethyl (4-piperidi nyhnet hyl ) - phosphonat e :

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

CH,

c N0 HNT N N
\N,N?/

0=8z0 CH,

CH, CH,

By the same method, starting with 400 mg (0.97 mmol) of 4-ethoxy-3-(5-methyl-
4-ox0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 210 mg (2.92 mmol) of diethylamine, 398 mg (89%) of N,N-diethyl-4-
ethoxy-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-

10 2-yDbenzenesulphonamide are obtained.
R¢=0.49 (dichloromethane/methanol = 20:1)

200 MHz 'H-NMR (CDCl5):1.02, t, 3H; 1.20, t, 6H; 1.49, t, 1.61, t, 3H; 1.88, sex.,
2H; 2.30, s, broad, 1H; 2.62, s, 3H; 2.99, t, 2H; 3.32, m, 4H; 3.78, t, 2H; 3.80, m, 2H;
15 4.37, quart., 2H; 7.15, d, 1H; 7.98, dd, 1H; 8.56, d, 1H; 9.70, s, 1H.



WOC2HS5 5 2.11 g (528 mml) of 60% strength sodium hydride are initially
charged in 50 mM of absolute tetrahydrofuran, and 15.7 g (52.8 mmol ) of
di et hyl net hanedi phosphonate are added dropwi se. The mixture is stirred at

roomtenperature for another 30 m nutes, _ 10.1 g (52.8 mmol ) of
1- benzyl - 4- pi peri done are then added. The mxture is stirred for one hour
at roomtenperature and for one hour under reflux, 10 concentr at ed,

adm xed with water and extracted three tines with dichl oronethane, and the
organic phaseswd over sodi um sul phate and concentrated. The residue
i s hydrogenated in 50 ml of ethanol over 1.7 g of 10% pal | adi um carbon at
roomtenperature and 3 bar. The catalyst is filtered off with suction and

the filtrate i N-(oMetoxyethglh3-(5amethyl-Aors-d:pragyl3 4dihy@R% of theory) 400
6H 1.69, dd, 2H 1.74 -

MHz, [err] H NVR ( [err]):. 1.13, m 2H, 1.32, t, A
1.95, m 4H: 2!%@%@1-&[4;3,%1 in-drylp4tethpxy-bepgenasylphonamide

Q@  cH,
HC™ > HN’IHé(N
. N
N ?
CH,

O= ?= o]
H3C\0/\/NH

By the same method, starting with 1.23 g (3 mmol) of 4-ethoxy-3-(5-methyl-4-oxo0-7-

propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl chloride and

680 mg (9 mmol) of 2-methoxyethylamine, 900 mg (67%) of N-(2-methoxyethyl)-

3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-y1)-4-ethoxy-
10 benzenesulphonamide are obtained.

R¢=0.25 (dichloromethane/methanol = 95:5)

400 MHz 'H-NMR (CDCL;): 1.01, t, 3H, 1.58, t, 3H; 1.88, sex., 2H; 2.62, s, 3H;
3.01, t, 2H; 3.18, quart,, 2H; 3.30, s, 3H; 3.45, t, 2H; 4.32, quart., 2H; 5.12, t, 1H:
15 7.13,d, 1H, 7.97, dd, 1H, 8.53, d, 1H; 9.82, s, 1H.



-84 - Exanpl e 20A 5- Met hyl - 4- f ur oxanecar bal dehyde 5 40 g (571 mmol ) of
crot onal dehyde are dissolved in 80 ml of acetic acid and, at O[err]C,

adm xed dropwi se with a solution of 137 g (1.99 nol) of sodiumnitrite in
300 m of water. The mixture is stirred aj;goomtenperature for 2 hours,
diluted with 800 ml of water and extracted 3 tinmes wth dichloronethane.
The organi c phase is dried, and chromat ography (cycl ohexane/ethyl acetate)
gives 13.8 g (18. 9‘? of 5-nethyl- 10 4- f ur oxanecar bal dehyde. 200 MHz
[err] H NMVR ( 349, s, 3H; 10.10, s, [err]H Exanyle 21A 15

5- Met hyl - 4-f ur oxanecar bonyl chloride 13.5 g (105 mmol ) of

5- net hyl - 4- f ur oxanecar bal dehyde are dissolved in 200 mM of acetone and, at

O[err] C, adm X¢q2-0N,NDintthyleth{l)3-GahethiodoR6-7dFopA-34-(ikg8romol )  of
imidazo[5,1-f][1,2,4]triazin-2-yl)-4-ethoxy-benzenesulphonamide

By the same method, starting with 210 mg (0.49 mmol) of 4-ethoxy-3-(5-methyl-
4-ox0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 130 mg (9 mmol) of 2-N,N-dimethylethylamine, 150 mg (59%) of N-(2-
N,N-dimethylethyl)-3-(5-methyl-4-oxo0-7-propyl-3,4-dihydro-imidazo[5,1-

10 f][1,2,4]triazin-2-y1)-4-ethoxy-benzenesulphonamide are obtained.

200 MHz 'H-NMR (CDCl): 1.01, t, 3H, 1.62, m, 4H; 1.88, sex., 2H; 2.11, s, 6H;
2.39, t, 2H; 2.63, s, 3H; 3.01, m, 3H; 4.38, quart., 2H; 7.13, d, 1H, 7.97, dd, 1H,
8.53,4d, 1H; 9.82, s, 1H.

15



20 chromumtrioxide in 120 m of a 2.2M sul phuric acid. The m xture is
stirred at 10- 15C for 2 hours and then at roomtenperature overnight. Wth
cooling, 100 m of isopropanol are added dropw se and, after 30 m nutes,

t he solvent is renoved under reduced presgyfe. The aqueous phase is
extracted 3 tines with ether, the organic phase is dried over magnesi um

sul phate and the solvent is renoved under reduced 25 pressure. The
residue is dissolved _in 1M sodi um hydroxi de solution and the solution is
extracted 3 tilExammed8 et her. The aqueous phase is acidified and extracted
3 tines - 8 - with ether. The organic phase is dried and the solvent is
renoved under reduced pressure. The residue is stirred with petrol eum et her
and filtered qfn‘[s-mMb@hainmﬁﬁ]sqsmahylmexdﬂqxw3a4r&1hyd:fol-uxed with 10
m of thionyl chloride in di chl oronmet hane for 6 hours. The
mxture is diigidazold,-Al[1.814lEaain-2-yDdeatbery-brnzerasulphenamidel using a rotary

evaporator. The residue is once nore taken up i H
3

HC” 0 HN™ &=

5 N ~_-NH
By the same method, starting with 1.23 g (3 mmol) of 4-ethoxy-3-(5-methyl-4-ox0-7-
propyl-3,4-dihydro-imidazo(5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl chloride and
13g (9mmol) of 3-(1-morpholino)-propylamine, 138g (88%) of
N-[3-(1-morpholino)propyl}-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-
10 imidazo[5,1-f][1,2,4]triazin-2-yl)-4-ethoxy-benzenesulphonamide are obtained.

Rs= 0.23 (dichloromethane/methanol = 95:5)

200 MHz "H-NMR (CDCh): 1.01, t, 3H, 1.58, t, 3H; 1.72, m, 2H; 1.88, sex., 2H;
2.46, m, 6H; 2.62, s, 3H; 3.01, t, 2H; 3.15, t, 2H; 3.71, t, 4H; 4.32, quart., 2H; 7.13,
15 d, 1H, 7.97, dd, 1H, 8.53, 4, 1H; 9.79, s, 1H.



di chl oronet hane, adm xed with 10 ml of thionyl chloride and refluxed for 48
hours. The solvent is renpved under reduced pressure and the residue is
distilled under reduced pressure. This gives 2.00 g (25% of col ourl ess
crystals. 10 200 Mz [err]H NVMR (CDCl[errjjj.2.41, s. Exanple 22A 15
1- (5- Met hyl - 4-f ur oxanecar bonyl ) -4-tert - but yﬂ - oxycar bonyl - pi perazine 2.75 g
(14.7 mmol ) of Boc-piperazine and 1.49 g of triethylamne are dissolved in
20 M of dichloronmethane and, at O[err]C, adnmxed a little at a tine with
2.00 g (12.3 r&ﬁ&m&&s met hyl - 4- f ur oxanecar bonyl chloride. The m xture is
stirred for 30 20 mnutes at O[err]C and for 2 hours at room
tenperature, diluted with dichloronmethane and washed with water. The
sol vent i s renNvidd1(deMethybpiperadinp]-propyl}e3-giihethyb-4rexol Ypmpyh3 gudibydred by
chr omat ogr aphy_ (. ycI ohe angﬁet hyl a etate). This giyes 3.33 g (87% of
1- (5- met hyl - 4- MEAReEH r4r¢ %WPWWHWBBW Bi perazi ne. 25
200 MHz [err]H-NI\/R(CDC13) 1 50 s, 9H, 2.30, s, $H '55 m 4H, 3.78, m
3

2H, 3.87, m 2H.

s

H,C HN™ N

H3C‘N/\ 0=5:=0 H,
k/N\/\/'llH

By the same method, starting with 0.04 g (0.097 mmol) of 4-ethoxy-3-(5-methyl-

4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl

chloride and 0.05 g (0.29 mmol) of 3-[1-(4-methyl-)piperazino]-propylamine, 0.04 g

(77%) of  N-{3-[1-(4-methyl)piperazino]-propyl}-3-(5-methyl-4-oxo-7-propyl-

10 3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-4-ethoxy-benzenesulphonamide is

obtained.

R¢= 0.11 (dichloromethane/methanol = 95:5)

200 MHz '"H-NMR (CDCL): 1.01, t, 3H, 1.55, t, 3H;1.68, m, 2H; 1.88, sex., 2H;
15 2.27, s, 3H; 2.45, m, 8H; 2.62, s, 3H; 2.98, m, 3H; 3.10, t, 2H; 3.46, s, 1H; 4.30,
quart., 2H; 7.13, d, 1H, 7.97, dd, 1H, 8.53,d, 1H.



- 86 - Exanple 23A 1-(5-Methyl -4-furoxanecarbonyl) - pi perazi ne
trifluoroacetate 5 3.12 g (10 mmol ) of

1- (5- et hyl - 4-f ur oxanecar bonyl ) -4-tert - butyl - oxycar bonyl - pi perazi ne are

di ssolved in 20 m of dichloronethane andgs,aat 0C, adm xed with 2 m of
trifluoroacetic acid. The mxture is allowed to warmto room tenperature
and stirred for 72 hours. After addition of 10 ml of ether, the precipitate
is filtered off with suction and dried. This gives 2.47 g (83% of

1- (5- et hyl - 4-Exgmpledcar bonyl ) - 10 pi perazine trifluoroacetate. 200
MHz [err]HNVR (DMSO-d[err]): 2.18, s, 3H, 3.18, m- 2H, 3.25, m 2H 3.83,
m 2H 3.90, m 2H 8.89, s, broad, 2H

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

By the same method, starting with 40 mg (0.097 mmol) of 4-ethoxy-3-(5-methyl-

4-ox0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzenesulphonyl

chloride and 40 mg (0.29 mmol) of 4-methoxyethylpiperazine, 50 mg (99%) of 2-{2-

ethoxy-5-[4-(2-methoxy-ethyl)-piperazine-1-sulphonyl]-phenyl } -5-methyl-7-propyl-
10 3H-imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

Rr= 0.27 (dichloromethane/methanol = 95:5)

200 MHz 'H-NMR (CDCl;):1.02, t, 3H; 1.61, t, 3H; 1.87, hex., 3H; 2.60, m, 9H;
2.97, 1, 2H; 3.10, m, 4H; 3.60, s, 3H; 3.46, t, 2H; 4.36, quart., 2H; 7.18, d, 1H, 7.89,
15 dd, 1H, 8.47,d, 1H, 9.71, s, 1H.



- 87 - Preparation exanples Exanmple 1 5

2-[ 2- Et hoxy- 5- (4- et hyl - pi per azi ne- 1- sul phonyl ) - phenyl ] -5, 7-di net hyl - 3H

i mdazo[5, 1-f]-[1,2,4]triazin-4-one 0.1 g (0.26 Mol ) of

4- et hoxy- 3- (5, 7-di net hyl - 4- oxo- 3, 4- di hydr gjyn dazo-
[5,1-f][1,2,4]triazin-2-y|)-benzenesu|phbﬁ%?lchloride are dissolved in 10
m of 10 di chl oronet hane and cooled to O[err]C. After addition of a
spatula tip of DVAP, 80 ng (0.784 nmol) of N nethylpiperazine are added and
the reaction Example3Bs stirred at roomtenperature overnight. The m xture
Is diluted with dichloronethane, the organic phase -is washed wi th ammoni um
chloride solution and dried over sodi um sul phate and the solvent is renoved

under reduced .5-Thhe- HENERhV1 -piperaCine Q0 gn@yst silica
gel (dichl or oﬁjggzﬁgﬁig?‘ge;tﬁgﬁolﬁ’%gl). Yiethd)-pipe e | St g?%h’é%l?y) NS
spectrum 447 méthyly7-poopyl-3H56idaz2els,1-f][1,2,4]triazin-4-one

H3

HC™ O HNT &=
x N /N

i ?

H3

O
.

N<
HC” ~CH,

By the same method, starting with 40 mg (0.097 mmol) of 4-ethoxy-3-(5-methyl-

4-ox0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl

chloride and 50 mg (0.29 mmol) of 4-(2-N,N-dimethyl)-ethylpiperazine, 50 mg

(99%) of 2-{2-ethoxy-5-[4-(2-N,N-dimethyl-ethyl)-piperazine-1-sulphonyl]-phenyl}-
10 5-methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

R¢=0.11 (dichloromethane/methanol = 95:5)

200 MHz '"H-NMR (CDCl3):1.02, t, 3H; 1.61, t, 3H; 1.87, hex., 3H; 2.20, s, 6H; 2.42,
m, 4H; 2.58, m, 4H; 2.63, s, 3H; 2.99, m, 3H; 3.10, m, 4H; 4.36, quart., 2H; 7.18, d,
15 1H, 7.89, dd, 1H, 8.47, 4, 1H, 9.71, s, 1H.



- 88 - Examule 2 2-[2-Ethoxy-5-(4-hydroxyet hyl pi perazi ne-

1- sul phonyl) - phenyl ] -5, 7-di net hyl -3H i m dazo[5, 1 -f]-[ 1
,2,4]triazin-4-one By the sane nethod, starting with 100 ng (0.261 nmol)
of 4-ethoxy- 3-(5,7-dinethyl-4-oxo-3, 4-di hydroi mdazo[5, 1 -f] [1
,2,4]triazin-2-yl)- benzenesul phonyl chloride and 100 ng (0. 784 mmol) of
4- hydr oxypi perazi ne, 45 ng (36.1% of theory) of
2-[2-ethoxy-5-é4-hydroxy-ethy|piperazine-l-sulphonyl)- 10

phenyl ] -5, 7-di 39H i mi dazo[5,1 -f]-[1,2,4]triazin-4-one are obtained.
Mass spectrum 477 (MH); 284; 256; 239. :

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

x N
N
0:?:0 H3
®
N
H3C\'il
CH,

By the same method, starting with 100 mg (0.243 mmol) of 4-ethoxy-3-(5-methyl-

4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzenesulphonyl

chloride and 130 mg (0.73 mmol) of 4-(3-N,N-dimethyl)-propylpiperazine, 72 mg

(54%) of  2-{2-ethoxy-5-[4-(3-N,N-dimethyl-propyl)-piperazine-1-sulphonyl]}-
10 phenyl}-5-methyl-7-propyl-3H-imidazo[5,1-f][ 1,2,4]triazin-4-one are obtained.

R¢= 0.08 (dichloromethane/methanol = 95:5)

200 MHz 'H-NMR (CDCl5):1.02, t, 3H; 1.61, t, 3H; 1.87, sex., 3H; 2.20, s, 6H; 2.25,
m, 2H; 2.38, t, 2H; 2.52, m, 4H; 2.63, s, 3H; 2.99, m, 6H; 4.33, quart., 2H; 7.18, d,
15 1H, 7.89, dd, 1H, 8.47,d, 1H, 9.71, s, 1H.



- 89 - Exanple 3 2-[2-Ethoxy-5-(4-hydroxypi peridine- 1 -sulphonyl)-phenyl]
-5, 7-dimethyl -3H imdazo[5, I-f]-[1,2,4]triazin-4-one By the sane nethod,
starting with 100 ng (0.261 mmol) of 4-ethoxy-

3- (5, 7-di met hyl - 4- oxo- 3, 4-di hydroi m dazojf; 1 -f][1,2,4]triazin-2-yl)-
benzenesul phonyl chloride and 80 ng (0.7 mol ) of 4-hydroxypi peridine, 35
ng (29.8% of theory) of

2- [ 2- et hoxy- 5- (4- hydr oxy- pi peri di ne- 1- sul phonyl ) - phenyl]- 10

5, 7- di net hy| -Exampledl;0[ 5, 1-f]-[1, 2, 4] tri azi n-4-one are obtai ned. 200 Mz
[err]H-NVR (CDCl[err]): 1.61, t, 3H, 1.69, m 2H 1z.94, m 2H 2.67, s, 3H
2.70, s, 3H 3.02, m 2H, 3.30, m 2H, 3.84, m 1H, 4.37, q, 2H, 7.18, d,
1H, 7.90, dd,2--Eth8xp-3-(4<tioxotinoOpiperidific-1-btitphdidyl)-phenyl]-5-methyl-7-propyl-3H-

imidazo[5,1-f][1,2,4]triazin-4-one

52*?

OSO

; 7
By the same method, starting with 100 mg (0.243 mmol) of 4-ethoxy-3-(5-methyl-
4-0x0-7-propyl-3,4-dihydro-imidazo(5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 100 mg (0.73 mmol) of 4-dioxolanopiperidine, 111 mg (88%) of

2-[2-ethoxy-5-(4-dioxolano-piperidine-1-sulphonyl)-phenyl]-5-methyl-7-propyl-3H-
10 imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

200 MHz 'H-NMR (CDCl;):1.02, t, 3H; 1.61, t, 31; 1.80, m, 6H; 2.63, s, 3H; 2.99, t,
2H; 3.20, m, 4H; 3.90, s, 4H; 4.33, quart., 2H; 7.18, d, 1H, 7.89, dd, 1H, 8.47, d, 1H,
9.71,s, 1H.

15



-90 - Exanmple 4 2-[2-Ethoxy-5-(4-hydroxynet hyl pi peri di ne-

1- sul phonyl) - phenyl ] -5, 7-di net hyl -3H i m dazo[5,1-f][1,2,4]triazin-4-one By
the sane nethod, starting with 100 ng (0.261 mml) of 4-ethoxy-

3- (5, 7-di net hyl - 4- oxo- 3, 4-di hydr oi m dazo| 2261-'” [1,2,4]triazin-2-yl)-
benzenesul phonyl chloride and 90 ng (0. 784 mmol ) of

4- hydr oxynet hyl pi peri dine, 22 ng (18% of theory) of
2-[2-ethoxy-5-£4-hydroxy-nethy|piperidine-l-sulphonyl)- 10

phenyl ] -5, 7-di ARH i mi dazo[5, 1-f][1, 2, 4] tri azi n-4-one are obtai ned.
200 Mz ' H- NWR (CDC13): 1.38, dt, 2H 1.62, t, 3H -1.82, dd, 2H, 2.35, dt,
2H, 2.78, s, 3H 2.84, s, 3H 3.5, d, 2H, 3.87, d, 2H 4.39, q, 2H, 7.21,

d, 1H 7.95, dd{2-BioxE55®-(59nethyl-4-fiffokahecdtbonyl}-bipdfazine-1-sulphonyl)-phenyl]-
5-methyl-7-propyl-3H-imidazof5,1-f][1,2,4]triazin-4-one

(o) d\dﬁlo_
5
410mg (1.0mmol) of  4-ethoxy-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-
imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphony! chloride are dissolved in 10 mi
of dichloromethane and cooled to 0°C. 590 mg (2.00 mmol) of 1-(5-methyl-
4-furoxanecarbonyl)-piperazine trifluoroacetate and 400 mg of triethylamine are
10 added, and the reaction mixture is stirred at room temperature overnight. The mixture
is diluted with dichloromethane, the organic phase is washed with ammonium
chloride solution, 1M hydrochloric acid and water and dried over sodium sulphate
and the solvent is removed under reduced pressure. Crystallization from ether gives
448 mg (74%) of a colourless solid.
15
200 MHz 'H-NMR (CDCl;): 1.01, t, 3H; 1.59, t, 3H; 1.88, hex, 2H; 2.25, s, 3H; 2.63,
s, 3H; 3.00, t, 2H; 3.20, m, 4H; 3.90, m, 2H; 4.02, m, 2H; 4.33, quart., 2H, 7.19, d,
1H; 7.89, dd, 1H; 8.48, d, 1H; 9.57, s, 1H.



-91 - Exanmple 5 2-[2-Ethoxy-5-(3-hydroxypyrrolidine-

1- sul phonyl) - phenyl ]-5, 7-di nethyl -3H imdazo[5,1 -f]-[1,2,4]triazin-4-one
By the sane nmethod, starting with 100 ngy (0 261 nnDI) of 4-ethoxy-
3-(5,7-dimsthyl-4-oxo-3,4-dihydroim'dazo[i2 -f]1[1 ,2,4]triazin-2-yl)-
benzenesul phonyl chloride and 70 ng (0.784"mvl) of 3- hydroxypyrrolldlne
13 ng (11.1% of theory) of

2- [ 2- et hoxy- 5- 3-hydroxy-pyrro|
5, 7-di net hyl - -[5,1-f]]
spectrum 434 (MtH) ExamDie 6 1 5

4- Et hoxy- N-et hyl - N- (2- hydr oxyet hyl )-3-(5, 7- dlnethyl 4- oxo- 3, 4- di hydr o-
i m dazo[5, 1-f34pEtHox§}3-[4-acetyl-pipethine NEaDASHYPPRGSTI-Slenethyl-7-propyl-3H-

imidazo[5,1-f][1,2,4]triazin-4-one

di ne- 1- sul phonyl ) - phenyl]- 10
1,2,4]triazin-4-one are obtained. Mass

o§ CH,
H,C o

By the same method, starting with 40 mg (0.097 mmol) of 4-ethoxy-3-(5-methyl-
4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 40 mg (0.29 mmol) of N-acetylpiperazine, 9 mg (18%) of 2-{2-ethoxy-
5-[4-acetyl-piperazine-1-sulphonyl]-phenyl}-5-methyl-7-propyl-3H-imidazo[5,1-

10 f][1,2,4]triazin-4-one are obtained.
R¢= 0.34 (dichloromethane/methanol = 95:5)

200 MHz "H-NMR (CDCl5):1.02, t, 3H; 1.61, t, 3H; 1.87, sex., 3H; 2.05, s, 3H; 2.63,
s, 3H; 3.00, m, 6H; 3.59, m, 2H; 3.72, m, 2H; 4.33, quart., 2H; 7.18, d, 1H, 7.89, dd,
15 1H, 8.47,4d, 1H,9.71, s, 1H.



-92 - By the sane nmethod, starting with 100 ng (0.261 nmol) of 4-ethoxy-

3-(5, 7-di net hyl - 4- oxo- 3, 4-di hydroi m dazo[ 5, 1-f][1, 2,4]triazin-2-yl)-

benzenesul phonyl chloride and 70 ng (0. 784 mml) of 2-(ethylam no)-ethanol,

23 mg (20.1% of theory) of 3.

4- et hoxy- N-et hyl - N- (2- hydroxyethyl) 3- (5, liz-di met hyl - 5

4- oxo- 3, 4-di hydroi m dazo-[5,1-f][1, 2,4]triazin-2-yl)-benzene-sul phonam de

are obtained. 200 MHz ' H NWR (CDClS): 1.2, t, 3H 1.6, t, 3H 2.17, bs, 1H

2.69, s, 3H ZExampled33y 3.33, m 4H 3.8, t, 2H, 4.36, g, 2H, 7.18, d,

1H, 7.99, dd, 1H, 8.6, d, 1H 9.84, 10 bs, | H Exanple 7

N N- Di et hyl - 4- et hoxy-3 - (5, 7-di net hyl - 4- oxo- 3, 4-di hydroi m dazo [5,1- 15
111, 2, 4] tri azi-p-Bhoxy=9 9Bpip91|‘aﬁiﬁ€mﬂﬂplﬁhyl]lmeﬁyﬂ}75 #EhhbprapyBBHL ng
with 100 ng (0.261 mmol) of 4-ethoxy-

-(5,7 di met hyimidaze{1-£][ 1,2 f]twiagindt- nm:lazo[s 1
-f][1,2,4]triazin-2-yl)-benzene- sul phonyl cl{ ori %and 60 mg (0.784 mmol)

of diet hyI am ne, 21 ny (18.6% of 3
HC™ 0 HN™ = Y
. N
0= §= CH,
5 H 0

By the same method, starting with 40 mg (0.097 mmol) of 4-ethoxy-3-(5-methyl-
4-0x%0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 30 mg (0.29 mmol) of N-formylpiperazine, 35 mg (73%) of 2-{2-
ethoxy-5-[4-formyl-piperazine-1-sulphonyl}-phenyl}-5-methyl-7-propyl-3H-

10 imidazo[5,1-f][1,2,4]triazin-4-one are obtained.
R¢=0.29 (dichloromethane/methanol = 95:5)

200 MHz 'H-NMR (CDCl3):1.02, t, 3H; 1.61, t, 3H; 1.87, sex., 3H; 2.05, s, 3H; 2.63,
s, 3H; 3.00, m, 6H; 3.50, m, 2H; 3.69, m, 2H; 4.33, quart., 2H; 7.18, d, 1H, 7.89, dd,
15 1H; 8.00, s, 1H; 8.47,d, 1H, 9.71, s, 1H.



20 t heory) of

NN- di et hyl - 4- et hoxy- 3- (5, 7- di net hyl - 4- oxo- 3, 4- di hydr o-

i mdazo[5,1-f][1,2,4]triazin-2-yl)-benzenesul phonam de are obtai ned. 200
MHz [err]H-NMR (CDCl[err]): 1.18, t, 6H _{ppl, t, 3H 2.68, s, 3H 2.72, s,
3H, 3.29, q, 4H 4.35, q, 2H, 7.15, d, 1H 7.95, dd, 1H 8.58, d, 1H, 9.8,

bs, 1H 25 -93 - Examle 8 2-[2-Ethoxy-5-(4-(2-pyrimdinyl)-piperazine-
1- sul phonyl ) -phenyl ] -5, 7-di met hyl -3H im dazo-[5,1-f][1,2,4]triazin-4-one
By the sane HMstarti ng with 100 ng (0.261 mmol) of 4-ethoxy-

3- (5, 7-di met hyl - 4- oxo- 3, 4-di hydroi m dazo[ 5, 1-f][1, 2,4]triazin-2-yl)-
benzenesul phonyl chloride and 130 ng (0.784 mml) of 1-(2-pyrimdinyl)-
pi perazi ne, 3-[FEhIRy-3%3Hutylficinoydimire)-1-sulphonyl)-phenyl]-5-methyl-7-propyl-3H-
2-[ 2- et hoxy-5-(4-( Ztgo%/ri m_di nyl ) 'fi per azi ne-

imidazo[5,1-f][1,2,4]triazin-4-one
CH,
HC™ 0 HNT N\&=
X, N N
N” é
H.G 0= ? =0 H,
AN
Ned
N
5 N
110 mg (0.6 mmol) of 3-butylsydnoneimine hydrochoride are dissolved in 2.5 ml of
pyridine and cooled to 0°C. 210 mg (0.5 mmol) of 4-ethoxy-3-(5-methyl-4-oxo-
7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzenesulphonyl  chloride
are added, and the reaction mixture is stirred for 2 hours at 0°C and overnight at
10 room temperature. The mixture is diluted with dichloromethane, the organic phase is

washed with water and dried over sodium sulphate and the solvent is removed under
reduced pressure. Chromatography (dichloromethane/methanol) gives 16 mg (6%) of
2-[2-ethoxy-5-(3-butylsydnoneimine)-1-sulphonyl)-phenyl]-5-methyl-7-propyl-3H-
imidazo[5,1-f][1,2,4]triazin-4-one.

15 R¢= 0.41 (dichloromethane/methanol = 95:5)

200 MHz '"H-NMR (CDCl3): 1.01, 2t, 6H; 1.47, sex., 2H; 1.55, t, 3H; 1.88, m, 2H;
2.04, quin., 2H; 2.62, s, 3H; 2.98, t, 2H; 4.29, quart., 2H; 4.41, t, 2H; 7.08, d, 1H;
7.56, s, 1H; 7.98, dd, 1H; 8.58, d, 1H; 9.79, s, broad, 1H.

20



10

1- sul phonyl) - phenyl ] -5, 7-di net hyl - 3H-i m dazo-[5, 1-fl[1, 2,4]triazin-4-one

are obtained. 200 MHz [err]H-NWR (CDC13): 1.6, t, 3H 2.68, s, 3H 2.72, s,

3H, 3.12, t, 4H 3.96, t, 4H, 4.34, q, 2H306 5 t, IH 7.18, d, 1H 7.9,

dd, 1H 8. 28, d, 2H, 8.51, d, 1H 9.7, bs 1H. -94 - Exanple 9

2-[ 2- Et hoxy- 5- (m)rphol I ne4- suI phonyl) - phenyl ] 5, 7-dinethyl -3H i1imdazo[5,1

-f][1,2,4]triazin-4-one By the sane nethod, starting with 100 ng (0.261

mmol ) of 4-et le 45

3- (5, 7-di net hyl - 4- oxo- 3, 4- di hydr oi m dazo[ 5, 1-f][1,2,4]triazin-2-yl)-

benzenesul phonyl chloride and 70 ng (0.784 nmmol ) of norpholine, 28 ny

( 24. 2% of t he@rMpthyl-24[5-(4-methyl-piperazine-1-sulphonyl)- 2-propoxy-phenyl] 7-propy1-3H-
2-[ 2- et hoxy- 5- (nor phol i ne-4- sul_phonyl ) - phenyl ] -5, 7-di net hyl - 34

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

Q  CH,
HCo HNM

X N
N

0=8=0 CH,
N
QL
CH,
085g (2 mmol) of 4-propoxy-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-
imidazo[5,1-f][1,2,4]-triazin-2-yl)-benzenesulphonyl chloride are dissolved in 20 ml
of dichloromethane and cooled to 0°C. After addition of a spatula tip of DMAP,
0.60 g (6.00 mmol) of N-methylpiperazine is added and the reaction mixture is
10 stirred at room temperature overnight. The mixture is diluted with dichloromethane,
the organic phase is washed with ammonium chloride solution and dried over sodium
sulphate and the solvent is removed under reduced pressure. Crystallization from
ether gives 0.80 g (77%) of a colourless solid.
Re= 0.233 (dichloromethane/methanol = 95:5)
15
200 MHz 'H-NMR (CDCl): 1.00, t, 3H; 1.15, t, 3H; 1.87, hex, 2H; 1.99, hex., 2H;
230, s, 3H; 2.52, m, 4H; 2.62, s, 3H; 2.99, t, 2H; 3.10, m, 4H; 4.21, t, 2H; 7.17, d,
1H; 7.87, dd, 1h, 8.48, d, 1H, 9.70, s, 1H.



10 I mdazo[ 5, 1-f][1,2,4]triazin-4-one are obtained. 200 MHz [err] H NWVR
(CDbC13): 1.53, t, 3H 2.69, s, 3H 2.72, s, 3H 3.06, t, 4H, 3.77, t, 4H
4.39, q, 2H, 7.2, d, 1H, 7.91, dd, 1H, 8.51, d, 1H 9.78, bs, 1H - 95 -
Exam | e 10

2-[ 2- Et hoxy-5- (1, 4-di oxa- 6- azaspi ro[ 4. 4]polnane 6- sul phonyl ) - phenyl ] -5, 7-di m
ethyl- 3Himdazo[5,1-f][1,2,4]triazin-4-one By the sane nethod, starting
with 100 nmg (0.261 nmol) of 4-ethoxy-

3-(5, 7- di net tExampled6- 3, 4- di hydr oi m dazo[5,1-f][1, 2,4]triazin-2-yl)-
benzenesul phonyl chloride "and 100 ng (0.784 mol) of 1, 4-dioxa-

6- azaspi ro[ 4. 4] nonane, 45 ng (35.3% of theory) of 2-[2-ethoxy-5-(1, 4-di oxa-
10 5-Methyl-2-[5-(4-methyl-pi -1-sulphonyl)-2-propoxy- -propyl-3H-

6- azasp| rof[ 4. 4] nonyane[ 6( suep o%gf@geenylp OSY%ZJ, rr% gy}?hen}:'_]7poa}élo3[lg 1
-f]1[1, 2, 4] - tinidezo[f, if]jha.4]triazin-4-one hydrochlonde

HC\/\f HN
oso

C\ or

5
22 mg (0.045 mmol) of 5-methyl-2-[5-(4-methyl-piperazine-1-sulphonyl)-2-propoxy-
phenyl]-7-propyl-3H-imidazo[5,1-f][ 1,2,4]triazin-4-one are dissolved in 2 ml of ether
and 1 ml of dichloromethane and admixed with 0.1 ml of a IM solution of HCl in
ether. After 20 minutes, the precipitate is filtered off with suction and dried.
10

200 MHz '"H-NMR (CDCl;): 0.95, t, 3H; 1.75, m, 2H; 2.56, s, 3H; 2.75, m, 4H; 2.97,
t, 2H; 3.15, m, 2H; 3.44, m, 2H; 3.81, m, 2H; 4.15, t, 2H; 7.47, d, 1H; 7.95, m, 2H;
11.12, s, 1H; 12.22, s, 1H.



200 Mz ' H-NWMR (CDC13): 1.58, t, 3H, 2.02, t, 2H, 2.61, s, 3H 2.65, s, 3H
3.32, s, 2H, 3.41, t, 2H 3.88, m 4H 4.34, q, 2H 7.17, d, 1H, 7.92, dd,
1H, 8.51, d, 1H, 15 9.92, bs, 1H - 96 - Examile 11

N, N- Bi s- (2- net hoxyet hyl ) - 4- et hoxy- 3- (5,_439iLnmet hyl - 4- oxo- 3, 4- di hydr o-

I mdazo[ 5, 1-f]-[1,2,4]triazin-2-yl)- benzenesul phonam de By the same net hod,
starting with 100 ng (0.261 mmol) of 4-ethoxy-

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

[1,2, 4] tri azExample47 henzene- sul phonyl chloride and 100 ng (0, 784 mmol ) of
bi s- (2- net hoxyet hyl ) -ami ne, 37 ng (27.5% of theory) of

NN- bi s- (2- met hoxy- et hyl ) - 4- et hoxy- 3- (5, 7- di met hyl - 4- oxo- 10

3, 4- di hydr oi pi[dqagfyrirdx hdihea,-ﬁil Hdn LPprdpky- eS1afeth 1bgar e
obt ai ned. 200 [I\/ﬁz fﬁk I‘i{ 15 % p Ei 9})@@3, BHW%WS, 3H,
3.3, s, 6H; &nidazo[,1-f][1,2, ]tnazm-4-one

\

0

[l

5
By the same method, starting with 850 mg (2 mmol) of 4-propoxy-3-(5-methyl-
4-ox0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 610mg (6 mmol) of 4-hydroxypiperidine, 736 mg (75%) of
2-[5-(4-hydroxypiperidine-1-sulphonyl)-2-propoxy-phenyl]-5-methyl-7-propyl-3 H-
10 imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

R¢= 0.07 (dichloromethane/methanol = 95:5)

200 MHz "H-NMR (CDCl): 1.01, t, 3H; 1.16, t, 3H; 1.80, m, 9H; 2.65, s, 3H; 3.00,
m, 4H; 3.32, m, 2H; 3.85,m, 1H; 4.22,t,2H; 7.17, d,1H; 7.89, dd, 1H; 8.50, d, 1H;
15 11.70, s, 1H.



4H 3.56, t, 4H 4.32, q, 2H, 7.12, d, 1H 7.95, dd, 1H 8.51, d, 1H 9.9,
bs, 1H -97 - Exanple 12

N-(3-1soxazol yl) - 4- et hoxy- 3- (5, 7- di net hyl - 4- oxo- 3, 4-di hydr o-

i mdazo[5,1-f][1,2,4]triazin-2-yl) -benz%ggsul phonam de By the sane net hod,
starting with 100 ng (0.261 mol) of 4-&fhoxy-

3-(5, 7-di net hyl - 4- oxo- 3, 4-di hydroi m dazo[ 5, 1-f][1, 2,4]triazin-2-yl)-
benzenesul phonyl chloride and 70 ng (0.784 mml) of 3-am noi soxazol, 20 ngy

(17. 2% of Example4§ y) N- ( 3-i soxazol yl ) - 4- et hoxy- 3- (5, 7- di net hyl - 4- oxo-
10 3, 4-di hydroi m dazo[ 51 -f][1,2,4]triazin-2-yl)-benzenesul phonam de

are obtained. 200 Mz 'H NWR (CDC13): 1,6, t, 3H 2.73, s, 3H 2.81, s, 3H

4.35 q, 2H iis Q4 Hdrdxymethylgiperitiinel iLsufphBRy1)-9Propby-phesyl]-5tnethyl-7-8. 63, d,

1H, 9.61, bs
propyl-3H-1m1dazo[5,1-ﬂ[1,2,4]tr1az1n—4-one

CH,
H3C\/\ HN _ y

i S Ng

\N ?
O=8 N:O CH,

5 HO

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-ox0-7-propyl-3,4-dihydro-imidazo[$5,1-f][1,2,4]triazin-2-yI)-benzenesulphonyl
chloride and 35mg (0.3 mmol) of 4-hydroxymethylpiperidine, 41 mg (82%) of
2-[5-(4-hydroxymethylpiperidine-1-sulphonyl)-2-propoxy-phenyl]-5-methyl-7-

10 propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are obtained.
R¢= 0.52 (dichloromethane/methanol = 9:1)

200 MHz 'H-NMR (CDCL): 1.001, t, 3H; 1.16, t, 3H; 1.60, m, 4H; 1.82, m, 5H;
2.31,t, 2H, 2.62, s, 3H, 2.98, t, 2H, ; 3.48, d, 2H; 3.85, d, 2H; 4.21, t, 2H; 7.,17, 4,
15 1H; 7.88, dd, 1H, 8.45,d, 1H; 9. 71, s, 1H.



-98 - Exanple 13

2-[ 2- Et hoxy-5- (2-t-but oxycar bonyl am nonet hyl nor phol i ne- 4- sul phonyl ) - phenyl ]
- 5, 7-dinethyl -3Himdazo[5, 1-f][1,2,4]triazin-4-one By the sanme nethod,
starting with 100 ng (0.261 mol) of 4-q§ QXxy-

3- (5, 7-di met hyl - 4- oxo- 3, 4-di hydroi m dazo[5,1-f.[1 ,2,4]triazin-2-yl)-
benzenesul phonyl chloride and 170 ng (0. 784 mml) of 2-t-butoxycarbonyl -
arrinonethylm)rgholineI 64mg (42.2% of theory) of 2-[2-ethoxy-5-(2-t- 10

but oxycar bony hyl nmor phol i ne- 4- sul phonyl ) - phenyl ] -5, 7-di net hyl - 3H

I mdazo[5,1-f][1,2,4]triazin-4-one are obtained. Mass spectrum 563 (MH)
2-{5-[4-(2-hydroxyethyl)-piperazine-1-sulphonyl]-2-propoxy-phenyl}-5-methyl-
7-propyl-3H-imidazo[5,1-f][1,2 4]triazin-4-one

H C\/\ HN
0=

SO

\

5 OH
By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-ox0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 39 mg (0.3 mmol) of 4-hydroxymethylpiperazine, 50 mg (96%) of
2-{5-[4-(2-hydroxyethyl)-piperazine- 1-sulphonyl]-2-propoxy-phenyl}-5-methyl-
10 7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are obtained.
Rr= 0.43 (dichloromethane/methanol = 9:1)

200 MHz 'H-NMR (CDClL): 1.01, t, 3H; 1.15, t, 3H, 1.88, m, 2H, 2.00, m, 2H, 2.62,
m, 9H, 3.00, t, 2H, 3.07, m, 4H, 3.58, t, 2H, 4.23, t, 2H; 7.19, d, 1H; 7.88, dd, 1H,
15 8.43, d, 1H, 9.85, s, 1H.



-99 - Exanple 14 2-[2-Et hoxy-5-(4-phenyl pi perazi ne- 1

- sul phonyl ) - phenyl ] -5, 7-di net hyl -3H i m dazo[5,1-f]-[1, 2,4]triazin-4-one By
the sane-nmethod, starting with 100 ng (0.261 mol) of 4-ethoxy-
3-(5,7-dinethyl-4-oxo-3,4-dihydroinidazolg%g;-f][l ,2,4]triazin-2-yl)-
benzenesul phonyl chloride and 130 ng (0.7 mol ) of 1-phenyl pi perazine, 38
nmg (28,3 % of theory) of

2- [ 2- et hoxy- 5- (4- phenyl pi per azi ne- 1- sul phonyl ) - phenyl]- 10

5, 7- di met hyl - Exampld$0o[ 5, 1-f][ 1, 2, 4] tri azi n-4-one are obtai ned. 200 MHz
"H-NMR (CDC13):1.62, t, 3H,"2.72, s, 3H 2.77, s, 3H 3.25, m 8H 4.38, q,
2H, 6.92, m 2H 7.02, d, 1H, 7.18-7.37, m 3H 7.94, dd, 1H 8.55, m 1H

9.79, bs, 1H §N.j1,1-Dioxotetrahydro-12°-thiophene-3-yl)-3-(5-methyl-4-oxo-7-propyl-
3,4-dihydro-imidazo- [5,1-f][1,2,4]triazin-2-yl)-4-propoxy-benzenesulphonamide

H,
H3C\/\ HN == N
gj/L\N,N\;
CH,

0=8=0

|
o
S

IS

5 00
By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4 ]triazin-2-yl)-benzenesulphonyl
chloride and 41 mg (0.3 mmol) of 2-aminosulpholane, 8 mg (14%) of N-(1,1-
dioxotetrahydro-12°-thiophene-3-y1)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-
10 imidazo-[5,1-f][1,2,4]triazin-2-yl)-4-propoxy-benzenesulphonamide are obtained.
R¢= 0.49 (dichloromethane/methanol = 9:1)

200 MHz '"H-NMR (CDCl;): 1.01,t, 3H, 1.15, t, 3H, 1.85, m, 2H; 1.99, m, 2H; 2.30,
m, 1H; 2.50, m, 1H; 2.62, s, 3H; 2.95, m, 4H; 3.21, m, 1H; 4.20, m, 3H; 5.98, s, 1H;
15 7.18,d, 1H, 7.98, dd, 1H; 8.51,d, 1H, 9.71, s, 1H.



-100- Exanple 15 2-[2-Et hoxy-5-(3-hydroxy- 3- nmet hoxynet hyl pyrrolidi ne-

1- sul phonyl)-phenyl]- 5, 7-dinmethyl-3Himdazo[5,1 -f][1 ,2,4]triazin-4-one
By the sane nethod, starting with 100 ng (0.261 mol) of 4-ethoxy-

3- (5, 7-di met hyl - 4- oxo- 3, 4-di hydr oi m dazo[3¢1-fI1[1 , 2, 4]triazin-2-yl)-
benzenesul phonyl chloride and 100 ny ?8.784 mml) of 3-hydroxy-

3- net hoxynet hyl pyrrolidine, 30 ng (23.5% of theory) of

2- [ 2- et hoxy-5-( 3- hydroxy- 10
3- met hoxynet h&a;nu{zﬂ di ne- 1- sul phonyl ) - phenyl ] - 5, 7- di met hyl - 31

i mdazo[5,1-f][ 1 ,2,4]triazin-4-one are obtained. -Mass spectrum 478 (M+H)
- 101 - Exanple 16

N-(2-Dimethylaminoethyl)-N-methyl-3 -(5-methy1-4—oxo-7—propyl—3,4-dihydro-
imidazo[5,1-f][1,2,4]triazin-2-yl)-4-propoxy-benzenesulphonamide

H,

H3C\/\ HN _
x N N

" ?
CH,

0= §= o)
CH,

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-oxo-7-propyl-3,4-dihydro-imidazo[5,l-ﬂ[l,2,4]triazin-2-y1)-benzenesulphonyl
chloride and 31 mg (0.3 mmol) of 1,1,4-trimethyldiaminoethane, 39 mg (79%) of
N-(2-dimethylaminoethyl)-N-methyl-3-(5-methyl-4-o0xo0-7-propyl-3,4-dihydro-

10 imidazo[5,1-f][ 1,2,4]triazin-2-yl)-4-propoxy-benzenesulphonamide are obtained.
Rt = 0.28 (dichloromethane/methanol = 9:1)

200 MHz "H-NMR (CDCL): 1.01, t, 3H, 1.15, 1, 3H, 1.88, m, 2H; 2.01, m, 2H; 2.25,
s, 6H; 2.50, t, 2H; 2.62, 5, 3H; 2.82, 5, 3H; 3.01, t, 2H; 3.18, t, 2H; 4.21, t, 2H; 7.16,
15 d, 1H, 7.91, dd, 1H, 8.50, 4, 1H; 9.70, s, 1H.



2-[ 2- Et hoxy- 5- (4- et hyl - pi perazi ne- 1

- sul phonyl ) - phenyl ] - 5- met hyl - 7- propyl - 3H i m dazo[ 5,
1-fJ[1,2,4]triazin-4-one 1.23 g (3 mmol ) of

4- et hoxy- 3- (5- et hyl - 4- oxo- 7- propyl - 3, 4-di-hydr o-i m dazo[ 5, 1-
f]1[1,2,4]triazin-2-yl)-benzenesul phonyl ¢hloride are dissolved in 40 m of
di chl oronet hane and cooled to O[err]C. After addition of a spatula tip of
DVAP, 0.90 g (9.00 mmol ) of N-nmethyl pi perazi ne are added, and the reaction
mxture is sttxample82 10 roomtenperature overnight. The mixture is
diluted with dichl oromet hane, the organic phase is-washed twice with water
and dried over sodium sul phate and the solvent is renoved under reduced
pressure. O gsgsallethyRitioxo-71-propyie’, patinydiry-aaidhze], 191 (1384 0ris¥in-2-yEpNouUr | ess
solid. 15 (tzoo tmz Ny CDC13) S 01, t(?{ 3%;]51.%%7,' t, ?HJ 1.88, hex,
2H, 2.29, s, (3#morphdlin-4-y]-progy])A-popoxy-baengulpbonamideH, 3. 08, m 4H, 4. 33,
quart., 2H, 7.17, d, ,1H, 7.88, dd, 1H 8.44, ¢ 1H;C 9.75, s, 1H

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-oxo-7-propyl-3,4-dihydro-imidazof$5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 43 mg (0.3 mmol) of 1-(3-aminopropyl)-morpholine, 52 mg (97%) of 3-
(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-y])-N-(3-

10 morpholin-4-yl-propyl)-4-propoxy-benzenesulphonamide are obtained. '
R¢= 0.33 (dichloromethane/methanol = 9:1)

200 MHz 'H-NMR (CDCl3): 1.01, 1, 3H, 1.15, t, 3H, 1.71, m, 2H; 1.93, m, 4H; 2.43,
m, 6H; 2.62, s, 3H; 2.98, t, 2H; 3.12, t, 2H; 3.70, m, 4H; 4.21, t, 2H; 7.15, d, 1H;
15 7.96, dd, 1H; 8.55, d, 1H; 9.85, s, 1H.



-102- Examul e 17 2-[2-Et hoxy-5-(4-nethyl -pi perazine- 1

- sul phonyl ) - phenyl ] - 5- net hyl - 7- propyl - 34 i m dazo[ 5, 1
-f][1,2,4]triazin-4-one lactate 100 ng (0.211 mmol) of
2-[2-ethoxy-5-(4-nethy|-piperazine-l-suLg?gqyl)-phenyl]-

5-nmet hyl - 7- propyl - 3Hi m dazo[ 5, 1-f][1, 2, 4]tri azi n-4-one are suspended in 5
m of ether and adm xed with 20 ng of an 85% strength solution of lactic
acid in water. The mixture is stirred at roomtenperature for 10 mi nutes
and evapor at e&xample §hess. 10 The residue is titrated with ether and
filtered off with suction. This gives 110 ng (92% - of

2-[ 2- et hoxy- 5- (4- et hyl - pi per azi ne- 1- sul phonyl ) - phenyl ] - 5- net hyl - _
7-propyl - 3Hi rNName{(ihyamx;relhyl}s2(541]1éthy1a4?-bib-4Wllmamy&o- 200 Mz 1H NWR

(DVBO-d6): 0.92, t, 3H 1.22, d, 3H 1.31, 3H 1. 74, 1H 15 2.15,
s, 3H 2.38, nmidegp[SA-Hfl 2,ﬂ]tnmm-2zflbi-prmoxmenw@sﬂphpmnn e 1H 4. 21,
quart., 2H, 7.40, d, 1H 7.85 m 2H, 11.71, g, brogld 1H.
HC HN /N
\N,N 4
0=8=0 - CH,

L

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-ox0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 32 mg (0.3 mmol) of bishydroxyethylamine, 34 mg (69%) of N,N-bis-
(2-hydroxyethyl)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-

10 imidazo[5,1-f][1,2,4]triazin-2-yl)-4-propoxy-benzenesulphonamide are obtained.
R¢= 0.36 (dichloromethane/methanol = 9:1)

200 MHz '"H-NMR (CDCl;): 1.01, t, 3H; 1.15, t, 3H; 1.85, m, 2H; 1.97, m, 2H; 2.60,
s, 3H; 2.98, t, 2H; 3.33, t, 4H; 3.87, t, 4H; 4.20, t, 2H; 7.15, d, 1H; 7.92, dd, 1H;
15 8.49, d, 1H; 9.85, s, 1H.



-103- Exanpl e 18 2-[2-Et hoxy-5-(4-net hyl - pi perazi ne-

1- sul phonyl) - phenyl ] - 5- net hyl - 7- pr opyl -

i mdazo[5,1-f][1,2,4]triazin-4-one hydrochloride 100 ng (0.211 mol) of
2-[ 2- et hoxy-5- (4- et hyl - pi perazi ne-1-sul p F? yI) phenyl]

5-met hyl - 7-propyl -3Hi m dazo[5,1-f] [1, 2, 4tTi azi n-4-one are suspended in 5
m of diethyl ether, adm xed with 0.23 n1 of a 1M solution of HCO in ether
and stirred at roon1tenperature for 15 m nutes. The solvent is renoved
under reduced Examelesd " 1o This gives 107 ng (979 of

2- [ 2- et hoxy- 5- (4- met hyl - pi per azi ne- 1- sul phonyl ) - :

phenyl ] -5-net hyl - 7- propyl -3H i m dazo[ 5,1 -f][1, 2, 4]triazin 4- one

hydr ochl ori de. Né(@(H)Mrhx ﬂhﬁihﬂ-ﬁ)oxcm ropyl-3,43dihydke35, t, 3H, 1.75,
sex., 2H 2.72, s, -( 3 BEI}-’i 5),/m2H 3.81, m 2H

4.25, quart. lmiaZP[iLt ﬂ[é 2411]?4azm52-yl)-4-pr09@cy-h¢nzgwsulphommds 1H. 11.90, s,

1H.
3
H.C
3NN HN — N
\N,N?/
CH,

O=?=O
NH

5 OH
By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-oxo0-7-propyl-3,4-dihydro-imidazo[$5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 37 mg (0.3 mmol) of 3-hydroxybenzylamine, 4 mg (8%) of N-(3-
hydroxybenzyl)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-

10 f][1,2,4]triazin-2-yl)-4-propoxy-benzenesulphonamide are obtained.
R¢= 0.43 (dichloromethane/methanol = 9:1)

200 MHz '"H-NMR (CDCl;):1.01, t, 3H, 1.13, t, 3H; 1.83, m, 2H; 1.96, m, 2H; 2.59,
s, 3H, 2.96, t, 2H, 4.16, m, 4H, 5.05, t, 1H; 6.52, s, 1H; 6.70, m, 2H; 7.06, m, 2H;
15 7.93,dd, 1H, 841, d, 1H, 9.77, s, 1H.



-104- Exanple 19

2-[ 2- Et hoxy- 5- (4- et hyl - pi per azi ne- 1- sul phonyl ) - phenyl ] - 5- net hyl - 7- pr opyl -

- imdazol 5,1-f] [1,2,4]triazin-4-one 470 ny (1.14 mol) of

4- et hoxy- 3- (5- met hyl - 4- oxo- 7- pr opyl - 3, 4- dj gty dr o-

I mdazo[5,1-f][1,2,4]triazin-2-yl)-benzenesul phonyl chloride are dissol ved
in 20 mM of dichloronmethane and cooled to O[err]C. 390 ng (3.42 mmol) of

N- et hyl pi perazi ne are _added, and the reaction mxture is stirred at room

t enper at ure oJEXamPIBSS The nixture 10 is diluted with dichl oronet hane,

t he organi ¢ phase is washed twice with water and dried over sodi um sul phate
and the solvent is renoved under reduced pressure. Crystallization from

et her gives 3NBnl@yl{N&62@ydrbxﬁbﬂgd) Mﬁ-lrﬁtbyl%ﬂcﬂ%pﬁdﬁl—ﬂ/ﬂzdlbﬁim] H NVR ( CDCL13):
1.01, t, 3H 1.59, t,. 3H 88,. hex H, 2.42, quart 2H;, 15 2.56, m
4H, 2.63, s, 3dmidazotfpl-fifl 2éﬂmaanﬂeyl)ﬂrpmwxmbeslaenea\#ah?nméﬂ 7.17, d, | 1H

7.88, dd, 1H 8.44, d, 1H 9.75, s, 1H y
3
H,C” " HNM

x N
0=8= CH,
rN
& L
5 OH

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 27 mg (0.3 mmol) of ethylhydroxyethylamine, 18 mg (38%) of N-ethyl-
_ N-(2-hydroxyethyl)-3-(5-methyl-4-oxo0-7-propyl-3,4-dihydro-imidazo[$, 1-
10 f][1,2,4]triazin-2-yl)-4-propoxy-benzenesulphonamide are obtained.
R¢=0.48 (dichloromethane/methanol = 9:1)

200 MHz "H-NMR (CDC13):1.01, t, 3H; 1.15, 2t, 6H; 1.75, s, 2H; 1.85, m, 2H; 1.98,
m, 2H; 2.40, s, 1H; 2.62, s, 3H; 2.99, t, 2H; 3.32, m, 4H; 3.90, quart., 2H, 4.21,
15 quart., 2H; 7.15, d, 1H; 7.95, dd, 1H; 8.55, d, 1H, 9.73, s, 1H.



-105- Exanmple 20 2-[2-Et hoxy-5-(4-ethyl-piperazine- 1

- sul phonyl ) - phenyl | - 5- net hyl - 7- pr opyl -

i mdazo[5,1-fl[1,2,4]triazin-4-one hydrochloride 0.35 g (0.712 mol ) of

2-[ 2- et hoxy- 5- (4-ethyl - pi perazine-1 -sul nyl ) - phenyl ] - 5-

met hyl - 7- propyl - 3Hi m dazo[ 5, 1-fl[1, 2,4] tr1 azi n-4-one are suspended in 8 ni
of ether and dichl oronethane is added until a honobgeneous solution is
formed. 0.8 m_of a IMsolution of HCOin ether is added, and the m xture
is stirred at ExampleS6 tenperature for 20 minutes and filtered off wth
suction. This gives 372 ng (99% of 2-[2-ethoxy-5-(4-ethy|-piperazine-l

- sul phonyl) - phenyl | - 5- met hyl - 7- pr opyl -

i m dazo[ 5, 1-f IN- 3-Eth6ksrpﬂo@y193-(5-maay1wei@qrﬂr@py1¢e4 daxgarowz H- NVR (DVBO- d6) :
0.96, t, 3H 1. t, 3H 1.82, sex. 2.61, s, 3H
2.88, m 2H 3rn@rb20ﬁ$.,l ﬁH,2,é]tsezmﬁylkﬂrpr@w—bwer@sulphm@mldfquart 2H; 7. 48,
d, 1H, 7.95 m 2H 11.42, s, 1H 12.45, s, 14K '

H,
HC~ HN = N
X N
0=8:0 CH,
NH

CH,

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-

4-oxo-7-propyl-3,4-dihydro-imidazo[$5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl

chloride and 31 mg (0.3 mmol) of 3-ethoxypropylamine, 47 mg (96%) of N-(3-

ethoxypropyl)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazof5,1-f][ 1,2,4]triazin-
10 2-yl)-4-propoxy-benzenesulphonamide are obtained.

R¢= 0.60 (dichloromethane/methanol = 9:1)

200 MHz 'H-NMR (CDCls): 1.01, t, 3H; 1.15, m, 6H; 1.89, m, 7H; 2.62, s, 3H; 3.00,
t, 2H; 3.12, quart., 2H; 3.46, m, 4H; 4.20, t, 2H; 5.52, m, 1H; 7.15, d, 1H; 7.98, dd,
15 1H; 8.55, d, 1H, 9.85, s, 1H.



-106- Exanmple 21 2-[2-Ethoxy-5-(4-nethyl-1 -am no-piperazine-1

- sul phonyl ) - phenyl ] -5-net hyl - 7- propyl -3H i m dazo[5, 1
-f][1,2,4]triazin-4-one By the same nethod, starting with 0.04 g (0.097
mol ) of 4-ethoxy-3-(5-nethyl- 4-oxo-7- p%%pyl -3, 4-di hydro-i m dazo[ 5, 1-f] [

1,2,4]triazin-2-yl)-benzenesul phonyl chl ‘de and 0.03 g (0.29 ninol) of

1- am no- 4- net hyl pi perazine, 40 ng (83% of 2-[2-ethoxy-5 -(4-nmethyl-il

-ai ni no- pi perazi ne- 1 -sul phonyl)-phenyl]-5 -nethyl-7- 10 propyl

-3H i m dazo[ ‘Expniplg§7, 2, 4] tri azi n-4-one are obtained. Rf= 0.09

(di chi or onet hane/ et hanol =19:1) 200 Mz 'H- NWR (CDC13): 1.02, t, 3H, 1.59,
t, 3H 1.90, sex., 2H 2.22, s, 3H, 2.40, m 4H 2.62, s, 3H 2.71, m 4H,

%—IOO’ m  2H, Arsp-Hydkypiperidifie- 1Zsulphongi2-ptépoky-phenyt]- S-methif-7-gropy103 40, d,
' imidazo[5,14][1,2,4]triazin-4-one

By the same method, starting with 212 mg (0.5 mmol) of 4-propoxy-3-(5-methyl-
4-oxo0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 152mg (1.5mmol) of 4-hydroxypiperidine, 125mg (50%) of
2-[5(4-hydroxypiperidine-1-sulphonyl)2-propoxy-phenyl]-5-methyl-7-propyl-3H-

10 imidazo[5,1-f][1,2,4]triazin-4-one are obtained.
R¢= 0.07 (dichloromethane/methanol = 19:1)

200 MHz '"H-NMR (CDCL): 1.05, t, 3H; 1.18, t, 3H, 1.98, m, 8H, 2.71, s, 3H; 3.10,
m, 2H; 3.28, m, 4H; 3.88, m, 1H; 4.28, t, 2H; 7.21, d, 1H; 7.97, dd, 1H, 8.45, d, 1H.
15 1045, s, 1H.



-107- Exanple 22 2-[2-Ethoxy-5-(4-hydroxyethyl-1 -am no-pi perazi ne-1

-sul phonyl ) - phenyl] -5-nethyl -

7-propyl -3Himdazo[5,1-f][1,2,4]triazin-4-one By the sane nmethod, starting
with 0.04 g (0.097 mmol) of 4-ethoxy-3-( -ggt hyl -

4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5,1 -f
,2,4]triazin-2-yl)-benzenesul phonyl chloride and 0.04 g (0.29 nmmol) of

1- am no- 4- hydr oxyet hyl pi perazine, 46 ng (91% of

2-[ 2- et hoxy- SMﬂﬂéﬁ)xyet hyl - 1- ami no- pi per azi ne- 1- sul phonyl ) - phenyl ] -5- 10
met hyl - 7- propyl - 3Hi m dazo[ 5,1 -f][1,2,4]triazi n-4-one are obtained. Rf =
0. 08 (dichl oronet hane/ met hanol = 19:1) 200 MHz 'H-NMR (CDC13): 1.02, t, 3H
EL- SgH té g? ?@Qﬂe&?Mﬂngﬂrpr3¥ﬂ% 4Ji‘llhy@h')-1n?1d%[5 Lﬂ[@"i%]ﬁ-xaﬂn—Z@l)-AfH :iHOO
8.60, d, 1H. 4-propoxy-N-pynd1n-4-yl-benzenesulphonam1de

CH3
H3C\/\ HN _
|
\l; ,L\ ,N?/
N
0=8=0 CH,

@,ﬂm

5
By the same method, starting with 85 mg (0.2 mmol) of 4-propoxy-3-(5-methyl-
4-ox0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 56 mg (0.6 mmol) of 4-aminopyridine, 24 mg (25%) of 3-(5-methyl-4-
oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-4-propoxy-N-pyridin-4-
10 yl-benzenesulphonamide are obtained after 18 hours at reflux in 1 ml of THF.

R¢=0.13 (dichloromethane/methanol = 9:1)

200 MHz '"H-NMR (CDClL; + CDsOD): 1.01, t, 3H; 1.09, t, 3H; 1.90, m, 4H; 2.60, s,
3H; 2.99, t, 2H; 4.16, t, 2H; 7.05, d, 2H; 7.15, d, 1H; 7.88, d, 2H; 8.05, dd, 1H; 8.41,
15 d, 1H.



-108- Exanple 23

N, N- Bi shydr oxyet hyl am noet hyl - 4- et hoxy- 3- (5- net hyl - 4- oxo- 7- pr opyl - 3, 4-di hyd
ro- imdazo[5,1 -f] [1,2,4]triazin-2-yl)benzenesul phonam de 5 By the sane
met hod, starting with 0.04 g (0.097 nnnl)l4¥: 4- et hoxy- 3- ( 5- net hyl -

4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5, 1

-f][1,2,4]triazin-2-yl)-benzenesul phonyl chloride and 0.043 g (0.29 mmol)
of N,N—bishydroxyethylaninoethylanine, 46 mg (91% of

N, N- bi shydr oxExampla®@noet hyl - 4- et hoxy- 3- ( 5- net hyl - 4- oxo- 7- propyl - 3, 4- 10
dihydro-inidazo[5,1-f][1,2,4]triazin-2-y|)benzenesu|phonanide are obtai ned.
Rl =0. 08 (di chl or onet hane/ net hanol =19: 1) 200 MHz ' H NMR (CDC13): 1.02, t,

3H, 1.53, t, %N-ml - 5-121 L4%R0-7Spropyl-F4di d%-xmida&iﬂﬂ 2,4 triazat,
3.09, t, 2H 3. &Ey 3:‘( g quar7‘;$1§r p}éH 7. }% d, 3%@ ]
2-yl)-4-propoxy-benzenesulphonam1de

9  CcH,

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 22 mg (0.6 mmol) of diethylamine, 42 mg (92%) of N,N-diethyl-3-(5-
methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4triazin-2-yl)-4-propoxy-

10 benzenesulphonamide are obtained.
R¢= 0.64 (dichloromethane/methanol = 9:1)

200 MHz '"H-NMR (CDCL): 1.01, t, 3H; 1.18, 2t, 9H; 1.92, 2 hex., 4H; 2.62, s, 3H;
_ 3.00, t, 2H, 3.29, quart., 4H; 4.21, t, 2H; 7.13, d, 1H; 7.93, dd, 1H, 8.51, d, 1H, 9.85,
15 s, 1H.



15 dd, 1H 8.35, d, 1H -109 - Exanple 24

2-[ 2- Et hoxy- 5- (4- di net hoxyphosphoryl net hyl - pi perazine- 1

- sul phonyl ) - phenyl ] - 5-

met hyl - 7- propyl - 3Hi mi dazo[ 5, 1-fj [ 1, 2, 4] t1r4|5a2| n-4-one By the sane nethod,
starting wwth 0.4 g (0.97 mmol) of 4- ethoxy 3- (5- et hyl - 4- oxo-

7-propyl -3, 4-di hydro-imdazo[ 5,1 -f][1,2,4]triazin-2-yl)-benzenesul phonyl
chloride, 390 ng of triethylamne and 0.86 g (2.99 mol) of

4- di met hoxyph&zamplg6@et hyl - pi perazine trifluoroacetate, 321 ng (53% of
2- [ 2- et hoxy- 5- (4- di met hoxyphosphoryl - 10 met hyl - pi per azi ne-1

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

f1[1, 2, 4] tri azi[3-4-Me@yR4x6t 3,4dih &nfhdéﬁbsm PAieaer? 8L hanol
20: 1) 200 MHz E3I—$— {CDCI 3? ﬁ?p%Z ygf—l [ i('P[gH 1. 88, .;yg.( 2H;
2.62, s, 3H 4-propoxy-benzenesu phonyl]-plpendme-4-carboxyhc a01d

HO ~O

By the same method, starting from 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-

4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzenesulphonyl

chloride and 14 mg (0.6 mmol) of piperidinecarboxylic acid in 1 ml of a mixture of

THF and water (1:1) with 26.5 mg of sodium carbonate, 21 mg (41%) of 1-[3-(5-
10 methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-4-propoxy-

benzenesulphonyl]-piperidine-4-carboxylic acid are obtained.

R¢= 0.28 (dichloromethane/methanol = 9:1)

200 MHz 'H-NMR (CDCly): 0.90, t, 3H; 1.04, t, 3H; 1.80, m, 4H; 2.21, m, 2H, 2.51,
15 s, 3H, 2.85, m, 2H, 3.56, m, 6H; 4.10, t, 2H; 7.12, d, 1H, 7.71, dd, 1H, 8.10, d, 1H,
10.72, s, broad, 1H.



15 2.75, m 4H 3.02, t, 2H 3.11, m 4H, 3.70, s, 3H 3.75, s, 3H
4.35, quart., 2H, 5.30, s, 2H 7.18, d, 1H, 7.88, dd, 1H 8.45, d, 1H
9.71, s, IH -110- Exanple 25

2- [ 2- Et hoxy- 5- (4- dlethoxyphosphorylnethé pi peridine- 1

- sul phonyl) - phenyl ] -5- nmet hyl - 7- pr opyl |n1dazo[5 1-f1
[1,2,4]triazin-4-one By the sane nethod, starting with 0.4 g (0.97 mmol) of
4-ethoxy-3-(5-nethy|-4-oxo-

7- propyl - 3, 4AEaamply 6} i ni dazo[5,1-f][1, 2,4]triazin-2-yl)-benzenesul phonyl
chloride and 0.86 g (3.7 mmol ) of 4-diethoxyphospheryl net hyl - pi peri di ne,
366 ng (49% of 2-[2-ethoxy-5-(4-diethoxyphosphoryl nethyl -pi peridi ne-

1-sul phonyl ) siaRyL3- {5-fmo holme-4-su1 honyl)-2-propoxy-phenyl]-7-propyl-3H-

5-nmet hyl - 7- pr opylyl3H-| grggdrgzo f yz) 4 trpl a¥|pn I]ong £ye obt ai ned.
Rlerr]= 0.4 (mdam[éndntdtmmmmol = 20:1) 200 Mz ' H-NMR (DVBO-d[err]):
0.92, t, 3H 1.20, t, 6H 1.35, t, 3H 1.75, m 7H

H C\/\ HN
é)\\ N?/

OSO

EOJ

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-0x0-7-propyl-3,4-dihydro-imidazo(5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 26 mg (0.3 mmol) of morpholine, 34 mg (71%) of S-methyl-2-[5-
(morpholine-4-sulphonyl)-2-propoxy-phenyl]-7-propyl-3 H-imidazo[5,1-

10 f[1,2,4]triazin-4-one are obtained.
R¢ = 0.64 (dichloromethane/methanol = 9:1)

200 MHz 'H-NMR (CDCL): 1.01, t, 3H; 1.16, t, 3H, 1.89, hex., 2H, 2.00, hex., 2H;
2.63, s, 3H; 3.02, m, 4H; 4.25, t, 2H, 7.19, d, 1H, 7.89, dd, 1H; 8.48, d, 1H; 9.78, s,
15 1H.



2.25, m 2H, 2.82, t, 2H, 3.61, d, 2H, 3.95, quin., 4H 4.21, quart., 2H
7.38, d, 1H 15 7.87, m 2H 11.70, s, 1H Exanpl e 26

2- [ 2- Et hoxy- 5- (4- hydr oxy- pi peri di ne-1

- sul phonyl) - phenyl ] - 5- net hyl - 7- pr opyl -

I m dazo[ 5, 1-fl[1,2,4]triazin-4-one By the'g%ne met hod, starting with 531 nyg
(1.29 mol ) of 4- ethoxy 3-(5-net hyl -

4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5, 1-f]

[1,2,4]triazi Example6Benzenesul phonyl chloride and 393 ng (3.88 nmmol) of

4- hydr oxypi peridi ne, 400 ng (64% of 2-[2- ethoxy-5-(4-hydroxy-piperidine-1
- sul phonyl ) - phenyl ] - 5- net hyl - 7- propyl - 34 10

i m dazo[5, 1-f| 1)IN- eﬂin‘-S Emey4-0R6L7-ptopy 1 4 dihgara- H NVR
(DVBO-d6) : 0. QPE:%Z-ﬁya}&xzbmﬁ) f I??S g Iﬁ@@y ,{h?4H 2.48, s,
3H 2.82, m Amidao[511-fi1 2J4|]maz15-9-ylw-mapow-mzemdphonanndc 4.72, d, 1H,
7.39, d, IH 7.87, m 2H 11.70, s, 1H H

HC~o0 N

©*?

OSO

HCI

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-

OH

4-o0x0-7-propyl-3,4-dihydro-imidazo($5,1-f](1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 23 mg (0.63 mmol) of methylhydroxyethylamine, 25 mg (54%) of
N-(2-hydroxyethyl)-N-methyl-3-(5-methyl-4-o0xo-7-propyl-3,4-dihydro-

10 imidazo[$5,1-f][1,2,4]triazin-2-yl)-4-propoxy-benzenesulphonamide are obtained.
Rs = 0.53 (dichloromethane/methanol = 9:1) |

200 MHz 'H-NMR (CDCls): 1.01, t, 3H; 1.15, t, 3H; 1.82, m, 2H; 1.99, hex., 2H;
2.40, s, broad, 1H, 2.62, s, 3H, 2.89, s, 3H; 2.99, t, 2H; 3.21, t, 2H; 3.80, s, broad,
15 2H; 4.21,t, 2H, 7.16, d, 1H; 7.92, dd, 1H, 8.50, d, 1H, 9.79, 5, 1H.



15 -112- Exanple 27 2- {2-Ethoxy-5-[4-(2-hydroxy-ethyl)-piperazine- 1

- sul phonyl ] - phenyl } -5-net hyl - 7-propyl -3H i m dazo[5, 1
-f][1,2,4]triazin-4-one 5 By the sane nethod, starting with 411 ng (1 mol)
of 4-ethoxy- 3-(5-nethyl - 4-oxo- ]
7-propy|-3,4-dihydro-inidazo[5,1-f][1,2,ﬁ§friazin-2-y|)-benzenesu|phony|
chloride and 391 ng (3 mol ) of 4-hydroxyethyl pi perazine, 380 ng (75% of
2-{2-ethoxy- 5-[4-(2-hydroxy-ethyl)-piperazine-1 -sul phonyl]-phenyl}

- 5- et hyl - 7-Example 6+ 10 i m dazo[5,1-f][1,2,4]triazin-4-one are

obtai ned. Rf= 0.198 (dichl oronet hane/ net hanol = 95:5) 200 MHz ' H NWR
(CDhC13):1.02, t, 3H, 1.61, t, 3H, 1.87, hex., 3H, 2.60, m 7H,

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-N-propyl-benzenesulphonamide

Hy
H,C_~ HN _

N N
N

0=8=0 CH,

S
H,C OH

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-

4-ox0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-y1)-benzenesulphonyl

chloride and 31 mg (0.6 mmol) of propylhydroxyethylamine, 20 mg (40%) of

N-(2-hydroxyethyl)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]-
10 triazin-2-yl)-4-propoxy-N-propyl-benzenesulphonamide are obtained.

R¢=0.52 (dichloromethane/methanol = 9:1)

200 MHz '"H-NMR (CDCl): 0.90, t, ,3H; 1.01, t, 3H; 1.15, t, 3H; 1.52, m, 2H, 1.88,
m, 2H, 2.00, m, 2H; 2.40, s, 1H; 2.63, s, 3H, 3.01, t, 2H, 3.22, m, 4H; 3.80, quart.,
15 2H; 4.21,t, 2H, 7.15, d, 2H, 7.95, dd, 1H, 8.55, d, 1H; 9.75, s, 1H.



3.00, t, 2H 3.10, m 4H 3.60, t, 2H 4.36, quart., 2H 7.18, d, 1H 7.89,
dd, 1H, 8.47, 15 d, 1H, 9.71, s, 1H -113- Exanple 28 2-

{2- Et hoxy-5-[4-(2-hydroxy-ethyl)--piperazi ne-1 -sul phonyl]-phenyl}

-5-net hyl -7- propyl-3Himdazo[5, 1-f]] 1,_214@~tri azi n-4-one hydrochloride 5
200 mg (0.39 mmol ) of

2-{2- et hoxy-5-[4-(2-hydroxy-ethyl)-piperazi ne-1-sul phonyl ] -

phenyl } - 5- et hyl - 7- propyl - 3Hi mi dazo[ 5, 1-t][ 1, 2,4]triazin-4-one are
suspended in dixample®dm xed with 2 mi of a IMsolution of HJJerr] .in ether
and stirred at roomtenperature for 20 m nutes. The solvent is renoved,
giving 209 ng (100% of 10 2-

{2-et hoxy- 5- Zk‘l-([;?—(3‘,3‘[-(biﬁiéﬁto‘it}rlﬁl’lEﬂyl}E!'tliyﬂ-ﬁlzrlhélﬁyl-5—(5-methyl-4-oxo—7-propy1-
- sul phonyl ] - phenyl'}-5-net hyl - -
7- propy! - 3 i r,édihyfdso-imitpgol.2- 1124 ]eriazin-2-yhriepropdxybenzsnesutphonamide

CH,

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-ox0-7-propyl-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 59 mg (0.3 mmol) of N-methyl-3,4-dimethoxyphenylethylamine, 45 mg
(78%) of N-[2-(3,4-dimethoxyphenyl)-ethyl]-N-methyl-3-(5-methyl-4-oxo-7-propyl-

10 3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-4-propoxy-benzenesulphonamide are
obtained.

R¢=0.35 (dichloromethane/methanol = 19:1)

200 MHz 'H-NMR (CDCly): 0.90, t, 3H; 1.07, t, 3H; 1.78, m, 2H; 1.92, m, 2H; 2.55,
15 s, 3H; 2.73, s, 3H; 2.78, m, 2H; 2.89, t, 2H; 3.23, t, 2H, 3.80, s, 6H, 4.15, t, 2H, 6.65,
m, 3H, 7.05, d, 1H, 7.75, dd, 1H, 8.41, d, 1H, 9.67, s, 1H.



200 Mz ' H-NWMR (DVMSO-d6): 0.96, t, 3H 1.35, t, 3H 1.70, sex., 2H 2.59,
s, 3H 2.85, t, 2H, 2.99, t, 2H 3.18, m 4H, 3.59, d, 2H 3.75, m 4H,

4.25, quart., 2H, 7.49, 15 d, 1H, 7.95, m 2H 10.62, s, 1H 12.31, s,
1H. -114- Exammle 29 2- {2-Et hoxy- 5- E@_‘SB hydr oxy- propyl) pi perazine- 1
- sul phonyl ] - phenyl } -5-nethyl - 7-propyl I m dazo[ 5,1

-f][1,2,4]triazin-4-one By the sane nethod, starting with 150 ng (0. 37
rrm)l) of 4- et hoxy- 3- (5- net hyl - 4-oxo-7- propyl 3, 4-di hydro-i m dazo[ 5,1
[1, 2, 4] t rExgmple®Sy| ) - benzenesul phonyl chloride and 158 ng (1.09 mmol) of
3- hydroxypropyl) pi perazine, 167 ngy (83% of :
2- et hoxy-5-[ 4- (3- hydroxy- propyl) - pi per azi ne- 1- sul phonyl | - phenyl } - 5- met hy
10 7- PROOKINE (2 fﬂrﬂi’iéﬂ[ﬁ)—3-¥5fxﬂetlﬁﬂ-420ﬂ7{at@§'l-ﬂ'44d1H§tﬁoﬁr e obtained. Rf
52 (di chl or onet hane/ net hanol 10

imidazo[5,1-f]1,2 4]tnazm-2-yl)-4-propoxy-benzenesulphonam1de

H3
E~o uy N =

& N
N

I _I\)-h'

fl
- (
-{
0.

0:?:0 CH3

N
J 1
CH OH

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-ox0-7-propyl-3,4-dihydroimidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 31 mg (0.3 mmol) of allylhydroxyethylamine, 34 mg (70%) of N-allyl-
N-(2-hydroxyethyl)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydroimidazo[5,1-

10 1][1,2,4]triazin-2-yl)-4-propoxy-benzenesulphonamide are obtained.
R¢=0.52 (dichloromethane/methanol = 9:1)

-200 MHz 'H-NMR (CDCl;):1.01, t, 3H; 1.15, t, 3H; 1.85, m, 2H; 1.99, m, 2H; 2.38,
s, broad, 1H, 2.63, s, 3H; 3.00, t, 2H, 3.32, t, 2H, 3.86, t, 2H, 3.90, d, 2H; 4.25, t, 2H,
15 5.21,m, 2H, 5.71, m, 1H; 7.15, d, 1h, 7.95, dd, 1H; 8.55,d, 1H,9.77, s, 1H.



200 Mz ' H NWMR (CDC13):1.02, t, 3H 1.61, t, 3H, 1.70, m 5; 2.62 m 8H
3.00, t, 2H, 3.10, m 4H 3.72, t, 2H, 4.36, quart., 2H 7.18, d, 1H, 7.89,
dd, 1H, 8.47, d, 1H, 15 9.71, s, 1H - 115 - Exarrple 30
N-AIIyI 4- et hoxy N- (2- hydroxy-et hyl) - 3- (5¢4qfet hyl - 4- 0x0- 7- propyl - 3, 4-di hydr o
- imdazo[5,1-f][1,2,4]triazin-2-yl)benzenesul phonam de By the sane nethod,
starting with 420 ng (1.02 mmol) (1 mml) of 4-ethoxy-
3- (5- net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-im dazo[5,1 -f][1,2,4]triazin-2-yl)-
benzenesul phoExamme86i de and 300 ng (3 mol) of allyl hydroxyethyl ani ne,
400 mg (82% of ' .
N-al | yl - 4- et hoxy- N- ( 2- hydr oxy- et hyl ) - 3- (5- net hyl - 4- oxo- 7- propyl - 10
3, 4-di hydr o- Immlglli\‘ée dpehtyl-3-(3dnhéthy1Z4-6x 27 3pro fgdfophonam de are
obt ai ned. Rf yélelicplﬁl %’r orget hanyg/ met ha?(l;llg‘l}-we’ﬂi ?&b

imidazo[5, 1 -fi{1,2 4]tnazm-2-yl)-4-propoxy-benzenesulphonam1de

O

s

OSO

ID

5
By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-0x0-7-propyl-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 38 mg (0.3 mmol) of allylcyclopentylamine, 33 mg (64%) of N-allyl-N-
cyclopentyl-3-(5-methyl-4-oxo0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-
10 yl)-4-propoxy-benzenesulphonamide are obtained.

R¢= 0.43 (dichloromethane/methanol = 19:1)

200 MHz 'H-NMR (CDCls):1.01, t, 3H;1.15, t, 3H; 1.53, m, 9H; 2.00, m, 4H, 2.63,
s, 3H; 3.00, t, 2H; 3.80, m, 2H, 4.21, t, 2H, 5.20, m, 2H; 5.88, m, 1H, 7.12, d, 1H,
15 7.95, dd, 1H, 8.55, d, 1H, 9.75, s, 1H.



200 Mz ' H NWMR (CDC13):1.02, t, 3H 1.61, t, 3H, 1.90, m 2H, 2.22, s,

broad, 1H, 2.62, s, 3H 2.99, t, 2H, 3.31, t, 2H 3.78, t, 2H, 3.92, d, 2H

4.37, quart., 2H, 5.23, 15 m 2H 5.71, m IH 7.15, d, 1H 7.98, dd,

1H, 8.56, d, IH 9.66, s, 1H. -116- Exagpl e 31

N Et hyl - 4- et hoxy- N- (2- hydr oxy- et hyl ) - 3- (5-et hyl - 4- oxo- 7- propyl - 3, 4-di hydro

- imdazo[5, 1-f [1,2,4]triazin-2-yl)benzenesul phonam de 8CH3 By the sane

nmet hod, starting with 411 ng (1.0 mml) of 4-ethoxy-3-(5-nethyl - '

4- oxo- 7- pr opy |Example 6%y dr o- i mi dazol 5,

1-f]1[1,2,4]triazin-2-yl)-benzenesul phonyl chloride-and 267 ng (3 mmol) of

et hyl hydr oxyet hyl am ne, 325 ng (70% of N-ethyl-

4- et hoxy- N-( 2-Nlmgmw?tﬁylhs/-_ks-n&tliﬁw@iotrybroﬂsypx,aqﬁhmemaa&[ﬂ1d]‘[p;szginao- 10
riazi :

i mdazo[5,1-f][1,2,4] n- 2-yl ) benzenesul phonam de are obtai ne
triazin-2-yl)-4-propoxybenzenesulphonamide

Q  ¢H,
HCa HNJHAN
N ?

O=?=O

D!
CH//r H,

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl-
4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 26 mg (0.3 mmol) of allylethylamine, 30 mg (64%) of N-allyl-N-ethyl-
. 3-(5-methyl-4-ox0-7-propyl-3,4-dihydroimidazo[5,1-f][ 1,2,4]triazin-2-yl)-4-propoxy-
10 benzenesulphonamide are obtained.
R¢= 0.44 (dichloromethane/methanol = 19:1)

200 MHz '"H-NMR (CDCls):1.01, t, 3H;1.15, t, 6H;1.89, m, 2H, 2.01, m, 2H, 2.63, s,
3H, 3.00, t, 2H, 3.27, quart., 2H, 3.87, d, 2H, 4.23, t, 2H, 5.20, m, 2H, 5.72, m, 1H;
15 7.15,d, 1H, 7.95, dd, 1H, 8.55, d, 1H; 9.80, s, 1H.



Rlerr]= 0.29 (dichl oronet hane/ nethanol = 95:5) 200 MHz 'H NVR (CDC13): 1. 02,
t, 34, 1.20, t, 3H, 1.61, t, 3H 1.88, sex., 2H, 2.30, s, broad, 1H 2.62,
s, 3H 299, t, 2H, 3.32, m 4H, 3.78, t, 2H, 3.80, m 2H 4.37, 15

quart., 2H 7.15 d, IH 7.98, dd, 1H 8&f,_d, IH 9.70, s, 1H -117-
Exanpl e 32 N, N-Di et hyl - 4- et hoxy- 3- ( 5- net hyl 4- oxo- 7- pr opyl - 3, 4- di hydr o-

i mdazo [5,1 -f][1,2,4]triazin-2-yl)benzenesul phonam de CH3 By the sane

nmet hod, starting with 400 ng (0.97 nmol) of 4-ethoxy-3-(5-nethyl-

4- oxo- 7- pr opy|Examplei68y dr o- i m dazo[ 5, 1

-f[1,2,4]triazin-2-yl)-benzenesul phonyl chloride and 210 ng (2.92 mmol) of
di ethyl am ne, 398 ng (89% of NN-diethyl-4- _

et hoxy- 3- ( 5- nat2yEthéxpsanethaxyed-mettdAsipdrueine1isalphanyl)-phényl |- §-inethyd] t r i azi n-

7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one

20mg (0.045mmol) of 4-ethoxy-2-methoxy-5-(5-methyl-4-oxo-7-propyl-3,4-
dihydroimidazo-[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl chloride are dissolved
in 05ml of dichloromethane and admixed with a spatula tip of
dimethylaminopyridine and 14 mg (0.136 mmol) of N-methylpiperazine, and the
10 reaction mixture is stirred at room temperature overnight. Purification over silica gel
gives 128mg (55%) of 2-[2-ethoxy-4-methoxy-5-(4-methylpiperazine-1-
sulphonyl)phenyl]-5-methyl-7-propyl-3H-imidazo[5,1-f][ 1,2,4]triazin-4-one.
R¢= 0.22 (dichloromethane/methanol = 20:1).

15 200 MHz 'H-NMR (CDCl): 0.94, t, 3H; 1.55, t, 3H; 1.80, m, 2H; 2.24, s, 3H; 2.42,
t, 4H; 2.55, s, ,3H; 2.92, t, 2H; 3.19, t, 4H, 3.91, s, 3H; 4.25, quart., 2H; 6.48, s, 1H;
8.57,s,1H;9.54,s, 1H.



10 2-yl ) benzenesul phonam de are obtained. Rf = 0.49
(di chl or onet hane/ net hanol = 20: 1) 200 MHz 'H-NMR (CDC13):1.02, t, 3H
1.20, t, 6H 1.49, t, 1.61, t, 3H, 1.88, sex., 2H 2.30, s, broad, 1H
2.62, s, 3H 2.99, t, 2H, 3.32, m 4H, _31% , t, 2H, 3.80, m 2H 15
4.37, quart., 2H, 7.15, d, 1H, 7.98, dd, ; 8.56, d, 1H, 9.70, s, 1H
-118- Exanple 33 N (2-Met hoxyet hyl) - 3-(5-net hyl - 4-oxo- 7-propyl - 3, 4- di hydr o-
i m dazo[ 5, 1-f ! [1, 2, 4| triazin-2-yl)-4-ethoxy-benzenesul phonam de By the sane
nmet hod, start ' 1.23 g (3 mol ) of 4-ethoxy-3-(5-nethyl-4-o0xo-7-
propyl -3, 4-di hydro-im dazo[5, 1-f][1, 2,4]triazi n-2-yl)-benzenesul phonyl
chloride and 680 ng (9 mmol ) of 2-nethoxyethylam ne, 900 ng (67% of
N- ( 2- met hOXyeZ-WJE‘thoxy-S-M-ﬂZ- gdioxg{ethyg-pipgrazine-l-sul hc1>n¥1}-4-methoxy-phenyl}-

y 4- i -

3- (5-net hyl - 4- oxo- 7- propyl - 3, 4- hg ro-imdazo[ 5, [1,2,4]triazin-2-yl)-4

- et hoxy- 5-methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one
CH,

HC™ O HNT NF

N N

N
H,CL
© CH,
0=8=0

®
‘

By the same method, starting with 20 mg (0.045 mmol) of 4-ethoxy-2-methoxy-

5-(5-methyl-4-oxo-7-propyl-3,4-dihydroimidazo[5,1-f][ 1,2,4 Jtriazin-2-yI)-

benzenesulphonyl chloride and 18 mg (0.14 mmol) of 4-hydroxyethylpiperazine,

11mg (46%) of 2-{2-ethoxy-5-[4-(2-hydroxyethyl)-piperazine-1-sulphonylj-
10 4-methoxyphenyl}-5-methyl-7-propyl-3H-imidazo[5,1-f][ 1,2,4]triazin-4-one are

obtained.

R¢= 0.34 (dichloromethane/methanol = 15:1)

200 MHz "H-NMR (CDCl): 0.94, t, 3H; 1.55, t, 3H; 1.80, m, 3H; 2.52, m, 9H; 2.92,
15 t, 2H; 3.20, t, 4H; 3.44, t, 2H; 3.92, s, 3H; 4.25, quart., 2H; 6.49, s, 1H, 8.56, s, 1H;
9.55, s, 1H.



10 benzenesul phonam de are obtained. Rf= 0.25 (dichl oronethane/ net hanol
= 95:5) 400 MHz ' HHNWR (CDC13): 1.01, t, 3H, 1.58, t, 3H 1.88, sex., 2H
2.62, s, 3H 3.01, t, 2H, 3.18, quart., 2H, 3.30, s, 3H 3.45, t, 2H, 4.32,
quart., 2H, 5.12, t, 1H 15 7.13, d 3g5_7.97, dd, 1H 8.53, d, 1H
9.82, s, 1H -119 ExanDl e 34

N-(2-N, N- D net hyl et hyl ) - 3- (5- net hyl - 4- oxo- 7- pr opyl - 3, 4-di hydr o-

i m dazo[ 5, 1-f triazin-2-yl)-4-ethoxy-benzenesul phonani de By the

[1.,2,4
sane net hod, Llﬂﬂmlbﬂiwlth 210 ny (0. 49 mml) of 4-ethoxy-3-(5-methyl -
4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[5, 1 -f][1

, 2,4]triazin-2-yl)-benzenesul phonyl chloride and 130 nmg (9 mml) of

2- NN- di et hy| @tBtkibaN mh lm-ﬂgdxbﬁy&ﬂﬁl)-ﬂfmé‘&é)@* 5-(5-methyl-4-oxo-7-propyl-
NN—dlmstherthyI;1 5mat9/ - 0X0- 7- | - 3, 4-di hydro-i m dazo[5,1 -
3,4-di ydro-lmldazo[ 1-f][1,2 4]tr1azm-2-y1¥-benzenesulphonamlde

CH,
P
H,C HNT S\

x N

CH,
r&
5 CH, \LOH

By the same method, starting from 20 mg (0.045 mmol) of 4-ethoxy-2-methoxy-
5-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-
benzenesulphonyl chloride and 12 mg (0.14 mmol) of ethylhydroxyethylamine, 8 mg
(34%) of 4-ethoxy-N-ethyl-N-(2-hydroxyethyl)-2-methoxy-5S-(5-methyl-4-oxo-

10 7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzenesulphonamide =~ are
obtained.
R¢=0.45 (dichloromethane/methanol = 15:1)

200 MHz 'H-NMR (CDCl): 1.02, t, 3H; 1.18, t, 3H; 1.61, t, 2H; 1.88, m, 2H; 2.39,
15 s, broad, 1H; 2.65, s, 3H; 3.00, t, 2H; 3.38, quart., 2H; 3.45, t, 2H; 3.78, m, 2H; 4.01,
s, 3H; 4.20, quart., 2H; 6.58, s, 1H; 8.67, s, 1H; 9.61, s, 1H.



10 f1[1,2,4]triazin-2-yl)-4-ethoxy-benzenesul phonam de are obtai ned. 200
MHz 1H NWMR (CDC13): 1.01, t, 3H, 1.62, m 4H 1.88, sex., 2H 2.11, s, 6H,
2.39, t, 2H 2.63, s, 3H 3.01, m 3H 4.38, quart., 2H 7.13, d, 1H, 7.97,
dd, 1H, 8.53, d, 1H, 9.82, s, 1H 15 -1 0- Exanple 35

N-[ 3- (1- Mor phol i no) propyl ] - 3- (5- et hyl - 4-'6Xo- 7- pr opyl - 3, 4- di hydr o-

I mdazo[5,1-f][1,2,4]triazin-2-yl)-4-ethoxy-benzenesul phonam de By the sane
nmet hod, starting with 1.23 g (3 mmol) of 4-ethoxy-3-(5-nethyl-4-o0xo0-7-
propyl - 3, 4- di (Example # dazo[ 5,1 -f][ 1,2,4]triazin-2-yl)-benzenesul phonyl
chloride and 1.3 g (9 mol) of 3-(1-norpholino)-propylamne, 1.38 g
(88% of

N- [ 3- ( 1- mor phalEmhexpNo@yédthoxsphémylE2-hethoky S G-rirethiyRRoxo3-grofy b3, 8idthydro-

imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonamide

By the same method, starting with 20 mg (0.045 mmol) of 4-ethoxy-2-methoxy-

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

sulphonyl chloride and 19 mg (0.14 mmol) of 4-ethoxyaniline, 7 mg (34%) of

4-ethoxy-N-(4-ethoxyphenyl)-2-methoxy-5-(5-methyl-4-oxo0-7-propyl-3,4-dihydro-
10 imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonamide are obtained.

R¢= 0.36 (dichloromethane/methanol = 20:1)

200 MHz 'H-NMR (CDCL): 1.02, t, 3H; 1.33, t, 3H, 1.59, t, 3H, 1.86, hex., 2H,
2.62, s, 3H; 3.02, t, 2H; 3.92, quart., 2H; 4.11, s, 3H; 4.31, quart., 2H; 6.58, s, 1H,
15 6.72, d, 2H; 6.88, s, broad, 1H; 6.99, d, 2H, 8.50, s, 1H; 9.59, s, 1H.



10 I mdazo[5,1-f][1,2,4]triazin-2-yl)-4-ethoxy-benzenesul phonam de are
obt ai ned. Rf= 0.23 (dichl oronet hane/ net hanol = 95:5) 200 MHz ' H NWR
(CcbC13): 1.01, t, 3H 1.58, t, 3H 1.72, m 2H 1 88, sex., 2H, 2.46, m
6H, 2.62, s, 3H 3.01, t, 2H, 3.15, t, Hl73 71 , 4H, 4.32, quart., 2H
7.13, 15 d, IH 7.97, dd, 1H, 8.53, d, SLE; 9, 79 s, 1H. - 121 -
Exanple 36 N {3-[1

- (4- Met hyl ) pi perazi no] - propyl } - 3- (5- net hyl - 4- oxo- 7- propyl - 3, 4- di hydr o-

i mi dazo[ 5,1 - fEXampleZRtri azi n-2-yl)-4- et hoxy-benzenesul phonani de CH3 By the
same nethod, starting with 0.04 g (0.097 nmol) of 4-ethoxy-3-(5-nethyl-

4- oxo- 7- propyl - 3, 4- di hydro-i m dazo[ 5,1 -f

[ 1,2,4]triazi ngBhbky- ‘I\b@ﬂﬂiﬁﬂe@bﬂyﬂi:&@% ﬂpngJeﬂﬁll-ﬂftngT Propyl-$ 4-difydip®! )  of
3-[1- (4-net hyl -) pi per azi ho] - pr opyl am ne
imidazo[5,1-f][1,2 4]tnazm-2-yl)benzenesulphonam1de

g A
N4
CH,

o= ? =0
al
S CH, OH

064 g (1.5 mmol) of 4-ethoxy-3-(5-ethyl-4-0xo0-7-propyl-3,4-dihydro-
imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl chloride are dissolved in 20 ml
of dichloromethane and cooled to 0°C. After addition of a spatula tip of
dimethylaminopyridine, 0.40 g (4.50 mmol) of 2-(ethylamino)-ethanol are added, and
10 the reaction mixture is stirred at room temperature overnight. The mixture is diluted
with dichloromethane, the organic phase is washed with water and dried over sodium

sulphate and the solvent is removed under reduced pressure. Chromatography
(dichloromethane/methanol = 95:5) gives 0.454 g (63%) of a colourless solid.

15 200 MHz 'H-NMR (CDCl):1.02, t, 3H; 1.20, t, 3H; 1.35, t, 3H; 1.61, t, 3H; 1.88,
sex., 2H; 2.25, s, broad, 1H; 3.01, m, 4H; 3.32, m, 4H; 3.70, m, 2H; 3.80, m, 2H;
4.37, quart., 2H; 7.15, d, 1H; 7.98, dd, 1H; 8.56, d, 1H; 9.70, s, 1H.



(779% of

N-{3-[ 1- (4- et hyl) pi perazi no] - propyl } - 3- (5- net hyl - 4- oxo- 7- propyl - 10

3, 4-di hydro-imdazo[5,1-fJ[1,2,4]triazin-2-yl)-4-ethoxy-benzenesul phonan de
is obtained. Rf= 0.11 (dichl oronethane/ qatsganol = 95:5) 200 MHz ' H NWR

(CDC13): 1.01, t, 3H, 1.55, t, 3H 1.68, 2H 1.88, sex., 2H 15 2. 27,

s, 3H 2.45 m 8H, 2.62, s, 3H 2.98, m 3H 3.10, t, 2H, 3.46, s, 1H
4.30, quart., 2H, 7.13, d, 1H, 7.97, dd, 1H, 8.53, d, 1H -122- Exanpl e
37 2- {2-Et hoExample173 2- net hoxy- et hyl ) - pi perazi ne- 1 -sul phonyl]-phenyl}
-5-methyl - 7-propyl-3Himdazo [5,1 -f][1,2,4]triazin-4-one By the sane
nmet hod, starting with 40 ng (0.097 mmol) of 4-ethoxy-3-(5-nethyl-

4- 0x0- 7- pr opy N-@-Nrettioryéth f)-3 05 dasA4oexo-T-propyR 3 4l dihydél n- 2- yl ) - benzenesul pho

nyl
Y imidazo[5,1-f][1,2,4]triazin-2-yl)-4-ethoxybenzenesulphonamide

O=?=O CH,
H,C. NH

By the same method, starting with 40 mg (0.094 mmol) of 4-ethoxy-3-(5-ethyl-

4-0x0-7-propyl-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl

chloride and 21 mg (0.282 mmol) of 2-methoxyethylamine, 15 mg (34%) of N-

(2-methoxyethyl)-3-(5-ethyl-4-oxo0-7-propyl-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-
10 2-yl)-4-ethoxybenzenesulphonamide are obtained.

Re= 0.2 (ethyl acetate/cyclohexane = 2:1)

200 MHz "H-NMR (CDCL): 0.97, t, 3H;1.25, t, 3H; 1.53, t, 3H; 1.82, sex., 2H;
2.97, m, 4H; 3.11, m, 2H; 3.22, s, 3H; 3.39, t, 2H; 4.37, quart., 2H; 5.00, t, 1H; 7.17,
15 d, 1H, 7.97, dd, 1H, 8.53, d, 1H; 9.82, s, 1H. '



chloride and 40 ng (0.29 mmol) of 4-nethoxyethyl pi perazine, 50 ng (99% of
2- {2- ethoxy-5-[4-(2-nethoxy-ethyl)-piperazine- 1 -sul phonyl]-phenyl}
-5-net hyl-7-propyl - 10 3H i mdazo[5,1-fj[1,2,4]triazin-4-one are

obt ai ned. Rf= 0.27 (dichl oromnet hane/ net haﬁgl_ = 95:5) 200 MHz ' H NWR

(CbA 3):1.02, t, 3H 1.61, t, 3H 1.87, heX., 3H, 2.60, m 9H, 2.97, t, 2H
3.100, m 4H 3.60, s, 3H, 3.46, t, 2H 4.36, quart., 2H, 7.18, d, 1H, 7.89,
15 dd, 1H, 8.47, d, 1H, 9.71, s, 1H - 123 - Examml e 38 2-

{ 2- Et hoxy- 5- [ £xample R4 di net hyl - et hyl ) - pi per azi ne- 1-sul phonyl ] - phenyl } - 5-
met hyl - 7- propyl - 3Hi mi dazo[ 5, 1-f][1, 2, 4] tri azin-4-one By the same net hod,
starting with 40 ng (0.097 mmol) of 4-ethoxy-3-(5-nethyl-

4- oxo- 7- pr opy N R-Bisq2 iéthexyetiyled- p5-eth$l-4-oxo-7-propyl-3,4-dihydro-
-f]1[1,2,4]triazin-2-yl)-benzenesul phonyl
imidazo[5,1-f][1,2,4]triazin-2-yl)-4-ethoxybenzenesulphonamide

o CH,
H,C” HN/"\'4(

N N
N

0=8=0 CH,

N
H,Co OJ/ I o-CHs

By the same method, starting with 40 mg (0.094 mmol) of 4-ethoxy-3-(5-ethyl-

4-0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][ 1,2,4]triazin-2-yl)-benzenesulphonyl

chloride and 38 mg (0.28 mmol) of bismethoxyethylamine, 17 mg (34%) of N,N-bis-

(2-methoxyethyl)-3-(5-ethyl-4-0x0-7-propyl-3,4-dihydroimidazo[5,1-f]{ 1,2,4 ]triazin-
10 2-yl)-4-ethoxybenzenesulphonamide are obtained.

R¢ = 0.34 (ethyl acetate/cyclohexane = 2:1)

200 MHz '"H-NMR (CDCL): 0.97, t, 3H;1.27, t, 3H; 1.53, t, 3H; 1.80, sex., 2H;
2.95, m, 4H; 3.22, s, 6H; 3.39, m, 4H; 3.49, m, 4H; 4.27, quart., 2H; 7.17, 4, 1H,
15 7.97,dd, 1H, 8.53, d, 1H; 9.82, s, 1H.



chloride and 50 ng (0.29 nmmol) of 4-(2-NN-dinethyl)-ethyl pi perazine, 50 ng
(999 of 2- {2-ethoxy-5-[4-(2-NNdinethyl-ethyl)-piperazine-

1-sul phonyl ] - phenyl'} - 10 5-met hyl - 7-propyl -3H i m dazo[ 5,1 -f][ 1

2 4] tri a2| n-4-one are obtained. Rf= 0. 1]16§bd' chl or onet hane/ met hanol = 95:5)
200 Mz "H-NWR (CDCI 3):1.02, t, 3H, 1.61 3H, 1.87, hex., 3H, 2.20, s,
6H, 2.42, m 4H 2.58, m 4H, 2.63, s, 3H 2.99, m 3H, 3.10, m 4H 4. 36,
quart., 2H 7.18, d, 15 1H, 7.89, dd, 1H, 8.47, d, IH 9.71, s, 1H
-124- Exanel cExample 79 - Et hoxy- 5- [ 4- (3- N, N-di net hyl - propyl ) - pi perazin- 1
- sul phonyl ] - phenyl } 5- nethyl -7-propyl -3Himdazo[ 5,1
-f]1[1, 2, 4]tr|a2|n -one By the sane nethod, starting with 100 ng (0.243
mol ) of 4-et baxzy ipertime4~ ygrzoauéxﬁhénﬁ]-medfqumpsazmﬁ, 1
f][124]tr|a2|n2 énzenesul phony

imidazo[5, l-j%-[l 2,4]triazin-4-one

CH,
HCT 0 HNT P\
f\( /k N~
i ?
0=§=0 CH,
N
5 H

By the same method, starting with 640 mg (1.5 mmol) of 4-ethoxy-3-(5-ethyl-4-oxo-
7-propyl-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl ~ chloride
and 460 mg (4.5 mmol) of 4-hydroxypiperidine, 485 mg (66%) of 2-[5-(4-hydroxy-
piperidine-1-sulphonyl)-2-ethoxyphenyl]-5-ethyl-7-propyl-3H-

10 imidazo[5,1-f][1,2,4]triazin-4-one are obtained.
R¢= 0.37 (dichloromethane/methanol = 19:1)

200 MHz 'H-NMR (CDClL;): 1.02, t, 3H; 1.32, t, 3H; 1.60, t, 3H; 1.80, m, 7H; 2.97,
m, 6H; 3.30, m, 2H; 3.82, m, 1H; 4.34, quart., 2H; 7.17, d, 1H; 7.90, dd, 1H, 8.45, d,
15 1H.9.75, s, 1H.



chloride and 130 ng (0.73 mmol ) of 4-(3-NN-dinethyl)-propyl pi perazine, 72
ng (54% of 2- {2-ethoxy-5-[4-(3-NN-di net hyl - propyl ) -pi perazine- 1
-sulphonyl] 10

phenyl }-5-net hyl - 7- propyl - 3H- i m dazo[ 5, 11@ﬂ]_2 4]tri azin-4- one are
obt ai ned. Rf= 0.08 (dlchloronethane/nethanol 95:5) 200 MHz ' H NMR

(cbAd 3):1.02, t, 3H, 1.61, t, 3H 1.87, sex., 3H 2.20, s, 6H 2.25, m 2H
2.38, t, 2H 2.52, m 4H, 2.63, s, 3H 2.99, m 6H 4.33, quart., 2H, 7.18,
d, 15 1H, Examplel#6 1H 8.47, d, 1H 9.71, s, 1H. - 125 - Exanple 40
2-[2-Ethoxy-5-(4-dioxolanoipiperidine- 1 .

- sul phonyl) - phenyl ] - 5- met hyl - 7- pr opyl -

i m dazo[ 5, 1- f bI[5.@-Hydrox tﬁylﬂrp@ﬂ&ng}l stul}ﬂxoﬁyllylz-éméﬁyqﬂmenyl]&éthﬂm-wowl-100 ngy
(0.243 mmol ) of 4-ethoxy-3-(5-nethyl-

4- 0x0- 7- propyl31ﬁlmd@ﬁqﬁ§,dlfﬂ{14 ]a‘mzu{ -4-ome
-f][1,2,4]triazin-2-yl)-benzenesul phonyl

&u

3

By the same method, starting with 40 mg (0.094 mmol) of 4-ethoxy-3-(5-ethyl-
4-ox0-7-propyl-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 33 mg (0.28 mmol) of 4-hydroxymethylpiperidine, 23 mg (48%) of
2-[5-(4-hydroxymethylpiperidine-1-sulphonyl)-2-ethoxyphenyl]-5-ethyl-7-propyl-

10 3H-imidazo[5,1-f][1,2,4]triazin-4-one are obtained.
R¢= 0.38 (dichloromethane/methanol = 10:1)

200 MHz '"H-NMR (CDCl;): 1.01, t, 3H; 1.33, t, 3H; 1.60, t, 3H; 1.80, m, 8H; 2.41,
m, 2H, 3.00, m, 4H; 3.56, m, 4H; 4.35, quart, 2H; 7.,17, d, 1H; 7.88, dd, 1H, 8.45, d,
15 1H; 9.71, s, 1H.



chloride and 100nmg (0. 73mmol ) of 4-di oxol anopi peridine, 111ng (88% of
2-[ 2- et hoxy- 5- (4-di oxol ano- pi peridi ne- 1

- sul phonyl) - phenyl ] - 5- et hyl - 7- propyl - 3H 10

i mdazo[5,1-f][1,2,4]triazin-4-one are ol (ﬁi ned. 200 MHz ' H NWR

(CbC13):1.02, t, 3H 1.61, t, 3H 1.80, 6H, 2.63, s, 3H 2.99, t, 2H
3.20, m 4H, 3.90, s, 4H 4.33, quart., 2H, 7.18, d, 1H 7.89, dd, IH,
8.47, d, IH 9.71, s, 1H 15 -126- Exanple 41

2- [ 2- Et hoxy- 5Exammple #2t hyl - 4- f ur oxanecar bonyl ) - pi per azi ne- 1
-sul phonyl ) - phenyl ] - 5-net hyl - 7-propyl - 3Hi m dazo[ 5,1 -fj[1
,2,4]triazin-4-one 410 ny (1.0 mmol) of

4- et hoxy- 3-( 5QU?-EmbxﬁS%f(Z%yﬁfdiP?ﬁl%@pﬂpe@ézﬁh@,dI-@ulphonyé]r;?henylc; -5-ethyl-

i mdazo[5,1-f][1,2,4]triazin-2- enzenesul phonyl oride areée dissol ved
in 10 m 7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one
o CH,
w0y m A,
N N
N ?
0=§=0 CH,
N

.
5 L

By the same method, starting with 40 mg (0.094 mmol) of 4-ethoxy-3-(5-ethyl-

4-0x0-7-propyl-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl

chloride and 37 mg (0.28 mmol) of 4-hydroxyethylpiperazine, 35 mg (71%) of 2-{2-

ethoxy-5-[4-(2-hydroxyethyl)-piperazine-1-sulphonyl]-phenyl}-5-ethyl-7-propyl-3H-
10 imidazo[5,1-f][1,2,4]triazin-4-one are obtained.

R¢=0.65 (dichloromethane/methanol = 10:1)



of dichl oronet hane and cooled to 0OC. 590 ng (2.00 nmml) of 1-(5-nethyl-
4-f ur oxanecar bonyl ) - pi perazine trifluoroacetate and 400 ng of triethylam ne
are 10 added, and the reaction mxture is stirred at roomtenperature
overnight. The mxture is diluted with dijghl oronethane, the organic phase
I's washed wi th amoni um chl oride solution, 1M hydrochloric acid and water
and dried over sodium sul phate and the solvent is renoved under reduced
pressure. Crystallization fromether gives 448 ny (74% of a col ourl ess
solid. 15 200Esemple¥&\R (CDO 3): 1.01, t, 3H, 1.59, t, 3H, 1.88, hex, 2H
2.25, s, 3H 2.63, s, 3H 3.00, t, 2H 3.20, m 4H 3.90, m 2H, 4.02, m
2H, 4.33, quart., 2H, 7.19, d, 1H, 7.89, dd, IH, 8.48, d, IH 9.57, s, 1H
-127- Exam | e242-Ethoxy-5-(4-methylpiperazine-1-sulphonyl)-phenyl]-5-ethyl-7-propyl-3H-

imidazo[5,1-f-{1,2,4}triazin-4-one
CH,
HC 0 HN™ = .
X N
N ?
CH,

O=?=O
N

®

5 3
By the same method, starting with 640 mg (1.50 mmol) of 4-ethoxy-3-(5-ethyl-
4-o0x0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl
chloride and 450 mg (4.5 mmol) of 4-hydroxyethylpiperazine, 495 mg (66%) of 2-[2-
ethoxy-5-(4-methylpiperazine- 1-sulphonyl)-phenyl]}-5-ethyl-7-propyl-3H-

10 imidazo[$5,1-f][1,2,4]triazin-4-one are obtained.
R¢ = 0.30 (dichloromethane/methanol = 19:1)

200 MHz 'H-NMR (CDChL):1.01, t, 3H; 1.35, t, 3H; 1.61, t, 3H; 1.89, sex., 2H; 2.31,
s, 3H; 2.53, m, 4H; 3.05, m, 8H; 4.35, quart., 2H; 7.17, d, 1H; 7.89, dd, 1H; 8.48, d,
15 1H; 9.65, s, 1H.



2- {2-Et hoxy-5-[4-acetyl -pi perazi ne-1

- sul phonyl ] - phenyl } - 5- met hyl - 7- propyl - 3H i m dazo[ 5,
1-f][1,2,4]triazin-4-one By the sanme nmethod, starting with 40 ng (0.097
mmol ) of 4-ethoxy- 3-(5-nethyl -

4- oxo0- 7- propyl - 3, 4-di hydro-i m dazo[ 5, 1- f]l[l 2,4]triazin-2-yl)-benzenesul pho
nyl chloride and 40 ng (0.29 mmol ) of N-acetyl pi perazine, 9 ng (18% of
2-{2-ethoxy- 5-[4-acetyl-piperazine-1

- sul phonyl | - pEcsample 29 net hy| - 7- propyl - 3H-i mi dazo[ 5, 1- 10 f11

1,2, 4]triazi n-4-one are obtained. Rf = 0.34 (dichloronethane/ nethanol =
95:5) 200 MHz 'H-NWMR (CDC13):1.02, t, 3H, 1.61, t, 3H 1.87, sex., 3H
2.05, s, 3H Z-EQSEthexy-Sidﬂ-rﬁetﬂﬂplpmazﬁbLl-ﬁxlﬁﬂxnymphahjrl]-&eﬂ@l-?npmﬁﬁ -3H- 33,
quart., 2H 7.18, d,_ 1H 7. dd, 1H, 8.47, d, 1H, 9. s, 1H
-128- Exanpl e ‘igpdazo[5,1-f][1, 24]tr1azm-4-one hydrochlonde

CH,

300 mg (0.61 mmol) of 2-[2-ethoxy-5-(4-methyl-piperazine-1-sulphonyl)-phenyl]-
5-ethyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one are dissolved in a mixture of

_ ether and dichioromethane and admixed with 2 mi of a 1M solution of HCI in ether.
After 20 minutes, the precipitated solid is filtered off with suction and dried.

10

200 MHz '"H-NMR (DMSO-dg): 0.95, t, 3H; 1.32, 2t, 6H; 1.80, sex., 2H; 2.76, m,
4H; 3.01, m, 4H; 3.15, m, 2H; 3.44, m, 2H; 3.81, m, 2H; 4.25, quart., 2H; 7.49, d,
1H; 7.95, m, 2H; 11.25, s, 1H; 12.30, s, 1H.



2- {2-Et hoxy-5-[4-fornyl-piperazine-1 -sul phonyl]-phenyl}

-5-methyl -7-propyl -3H imdazo[5,1 -f ][1,2,4)triazin-4-one R H3 By the

sanme nethod, starting with 40 ng (0.097 mol ) of 4-ethoxy-3-(5-nethyl-

4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5, 1-f] L 2, 4]tri azin-2-yl)-benzenesul pho

nyl chloride and 30 ng (0.29 mmol) of N-fornyl piperazine, 35 ng (73% of

2-{2- ethoxy-5-[4-fornyl-piperazi ne-1-sul phonyl]-phenyl}

-5-net hyl - 7- propyl -3H 10 i mdazo[5,1-f][1,2,4]triazin-4-one are

obt ai ned. Rf Example8@i chl or onet hane/ met hanol = 95:5) 200 M4z ' H NWVR

(cbc 3):1.02, t, 3H, 1.61, t, 3H, 1.87, sex., 3H, 2.05, s, 3H 2.63, s, 3H

3.00,b, m 6H, 3.50, m 2H 3.69, m 2H, 4.33, quart., 2H 7.18, d, 1H, 7.89,

dd, 15 1H3-@-KByl-4-0xd-7prépylB3,4-dihydidimRiaZzd[s, ISf][ 11} 4]triazin-2 39)-N-
(3-morpholin-4-yl-propyl)-4-ethoxybenzenesulphonamide

CH,

o’\ 0=5=0 CH,

K/N NH
By the same method, starting with 640 mg (1.5 mmol) of 4-ethoxy-3-(5-ethyl-4-oxo-
7-propyl-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl  chloride
and 650 mg (4.5 mmol) of 1-(3-aminopropyl)-morpholine, 476 mg (59%) of 3-(5-
ethyl-4-oxo0-7-propyl-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-N-(3-morpholin-
10 4-yl-propyl)-4-ethoxy-benzenesulphonamide are obtained.
R¢= 0.18 (dichloromethane/methanol = 19:1)

200 MHz '"H-NMR (CDCl): 1.0, t, 3H; 1.32, t, 3H; 1.60, t, 3H; 1.70, m, 3H; 1.89,
sex., 2H; 2.43, m, 7H; 3.01, m, 4H; 3.15, t, 2H; 3.70, m, 4H; 4.35, quart., 2H; 7.15,
15 d, 1H; 7.95, dd, 1H; 8.55, d, 1H; 9.82, s, 1H.



Exanpl e 44 2-[ 2- Et hoxy-5-(3-butyl sydnonei m ne) -
| - sul phonyl ) - phenyl ] - 5- net hyl - 7- pr opyl -
i mdazo[5,1-f][1,2,4]triazin-4-one 5 N 110 ng (0.6 mmol) of

3-butyl sydnonei mi ne hydrochoride are dissqggyed in 2.5 m of pyridine and
cooled to OC. 210 ng (0.5 mmol ) of 4-ethoxy-3-(5-nethyl-4-oxo-

7-propyl -3, 4-di hydro-imdazo[ 5,1 -f][1,2,4]triazin-2-yl)-benzenesul phonyl
2 hours at 0OC

chloride are a ded,laﬁd the reaction m'xture is stirred for
and over ni ght gm__a €8 roomtenperature. The nmixture is diluted with

di chl or onet hane, the organic phase is washed with water and dried over
sodi um sul phate and the solvent is renoved under reduced pressure.

Chr onmat ogr aph yNé(di-HYdroxymhyl)?aJ(ﬁ/et}m-Hatxol-?)-p@byle$,4-ﬂﬂmyiﬂo-( 69 of

2-[ 2- et hoxy- 5- non]el m ne
- sul phonyl ) - ph “Wﬁr%ﬂw-sﬁoxy-m Bropyl-bengenesulphonamide
-f][1,2,4]triazin- 4 one. 15 Rf chl or opgt hane/ met hanol = 95:5)
200 MHz [err][H NWR (CDC13): 1.01, 2t Sex.® 2H 1.55, t, 3H

, 2H;, 4.29, quart., 2H,

6H;
1.88, m 2H 2.04, quin., 2H, 2,.@@; 3HN7Z:
4.41, t, 2H, 7.08, d, 1H : | N
\NIN?/

10

15

20

0=§=0 CH,

ot
H,C OH

By the same method, starting with 640 mg (1.5 mmol) of 4-ethoxy-3-(5-ethyl-4-oxo-
7-propyl-3,4-dihydroimidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl ~ chloride
and 464 mg (4.5 mmol) of propylhydroxyethylamine, 600 mg (81%) of N-(2-
hydroxyethy!l)-3-(5-ethyl-4-oxo0-7-propyl-3,4-dihydro-imidazo[5,1-f][1,2,4]triazin-2-
y1)-4-ethoxy-N-propylbenzenesulphonamide are obtained.

R¢=0.73 (dichloromethane/methanol = 10:1)

200 MHz 'H-NMR (CDCL): 0.91, ¢, ,3H; 1.01, t, 3H; 1.32, t, 3H; 1.62, m, 5H; 1.88,
m, 2H; 2.32, 5, 1H; 3.01, m, 4H; 3.22, m, 4H; 3.80, m, 2H; 4.35, t, 2H; 7.15, d, 2H,
7.95,dd, 1H, 8.55, d, 1H; 9.75, s, 1H.

The sulphonamides listed in Tables 1, 2, 3, 4 and 6 below were prepared by means of
automated parallelsynthesis from 4-ethoxy-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-
imidazo[5,1-f][1,2,4]triazin-2-yl)-benzenesulphonyl chloride and the appropriate

amine using one of the three standard procedures below.

The sulphonamides listed in Table 5 were prepared by the same methods by means of

automated parallelsynthesis from 4-ethoxy-3-(5-ethyl-4-oxo-7-propyl-3,4-dihydro-



7.56, s, 1H 7.98, dd, 1H, 8.58, d, 1H, 9.79, s, broad, 1H 20 -130-
Exam | e 45 5-Met hyl - 2-[ 5- (4- net hyl - pi per azi ne-
1- sul phonyl ) - 2- propoxy- phenyl ] - 7- propyl - 3H i m dazo[ 5, 1-f] ]|
1,2,4]triazin-4-one 0.85 g (2 mol) _ %7_ 4- pr opoxy- 3- ( 5- net hyl
4- oxo0- 7- propyl - 3, 4- di hydr o-
I mdazo[5,1-f][1,2,4]-triazin-2-yl)-benzenesul phonyl chloride are dissol ved
in 20 m of dichloronmethane and cooled to OC. After addition of a spatula
tip of DVAP, Omédazg[5,65Hb,2llagine?-yrhenzengsyiplonyh ghlerides anddthe appropriate
reaction mxture is 10 stirred at roomtenperature overnight. The
mxture is di I38®# with dichl oronet hane, the organi ¢ phase is washed with
anmoni um chl ori de solution and dried over sodi um sul phate and the sol vent
i's renmoved under reduced pressure. Crystallization from

The purity of the final products was determined by means of HPLC, and they were

5 characterized by LC-MS. The content of the desired compound according to HPLC-
MS is given in per cent in the tables in the column "HPLC". Standard procedure A
was used with amines having acidic functionalities, standard procedure B was used
with amines having neutral functionalities, standard procedure C was used with
amines having additional basic functionalities.

10
In the structural formulae of Tables 1, 2, 3, 4, 5 and 6 below, hydrogen atoms are in
some cases not shown. Nitrogen atoms having a free valency are therefore to be

understood as -NH- radical.

15 Standard procedure A: Reaction of amines having acidic functionalities
0.05 mmol of amine, 0.042 mmol of sulphonyl chloride and 0.10 mmol of Na;CO;
are initially charged, and 0.5 ml of a mixture of THF/H,O is pipetted in by hand.
After 24 h at RT, the mixture is admixed with 0.5 ml of 1M H,SO, solution and
filtered through a two-phase cartridge (500 mg of Extrelut (upper phase) and 500 mg
20 of Si0,, mobile phase ethyl acetate). The product is obtained after concentrating the

filtrate under reduced pressure.

Standard procedure B: Reaction of amines having neutral functionalities

0.125 mmol of amine are initially charged and 0.03 mmol of sulphonyl chloride as a
25 solution in 1,2-dichloroethane is pipetted in by the synthesizer. After 24 h, the

mixture is admixed with 0.5 ml of 1M H,SO, and filtered through a two-phase

cartridge (500 mg of Extrelut (upper phase) and 500 mg of SiO,, mobile phase: ethyl

acetate). The filtrate is concentrated under reduced pressure.



ether gives 0.80 g (77% of a colourless solid. Rf= 0.233

(di chl or onet hane/ net hanol = 95:5) 15 200 Mz 1H NWR (CDC13): 1.00, t, 3H
1.15, t, 3H 1.87, hex, 2H, 1.99, hex., 2H 2.30, s, 3H 2.52, m 4H 2.62,
s, 3H 2.99, t, 2H 3.10, m 4H, 4.21, toq H 7.17, d, 1H 7.87, dd, I|h,
8.48, d, 1H, 9.70, s, 1H - 131 - Exanple 46

5- Met hyl - 2-[ 5- ( 4- net hyl - pi per azi ne-

1- sul phonyl ) - 2- pr opoxy- phen I& 7-.propy
i m dazo[ 5, 1- fﬁgég-gdq.md&ﬁi eagten f @p@eﬁhwwbasz@fua@umhe% mol ) of
S5-met hyl -2-[ 5 §ﬂ%’ &)Y‘Xf zo[ ?Wﬁ]@fﬂﬁ%ﬁﬂdﬁ bP B, phonyl chlpride as a

phenyl]-7-prop trrazin-4-one ar ssolved 1n 2

m | of et he][ agdluﬂ:om mOI 2dilﬂﬂ<bl©éﬁhﬁﬁ laad €0.05 thnasl o X edbthylimine. ds @l solitich M
solution of HCQ in
1,2-dichloroethane is pipetted in by the synthesizer. After 24 h, the solution is

5 initially admixed with 3 ml of saturated NaHCO; solution and the reaction mixture is
filtered through a two-phase cartridge. The product is obtained after concentrating the

filtrate under reduced pressure.

All reactions are monitored by thin-layer chromatography. If the reaction is not
10 complete after 24 h at RT, the mixture is heated to 60°C for a further 12 h and the

experiment is subsequently terminated.



ether. After 20 mnutes, the precipitate is filtered off wth suction and
dried. 10 200 MHz 'H- NMR (CDC13): 0.95, t, 3H 1.75, m 2H, 2.56, s, 3H
2.75, m 4H, 2.97, t, 2H 3.15 m 2H168..44, m 2H, 3.81, m 2H, 4.15, t,
2H, 7.47, d, 1H 7.95 m 2H, 11.12, s, 1H, 12.22, s, 1H. -132- Exanpl e
47 2-[5-(4-Hydroxypi peridine- 1

- sul phonyl) - 2FRIAPXY- phenyl - 5-nmet hyl - 7-propyl - SH |1 m dazo[ 5, 1] _
[1,2,4]triazi [Fonfe H3 By tie—sane nmethod;, —startmg—wth o—g— (2Tl )
of 4-propoxy-B-(5- et hyl - MW

4- oxo- 7- pr opy | EBNa-di hydr o-i mi da$BPEIE-£1[ 1, 2, 4] t r i hzirmt-lyTS *odMEAE LI pho
nyl chloride @and 630 ng (6 mol) of 4-hvdroxypiperifline, 7436 ng }(75% bf

a N
N~ \&\
82 525.6315| 83 526

CHy 0 GH,  Chiral

83 _ 525.6315 71 526

& N/
N/\<\\
84

CH, 555658 | 91 556

OH




2-[5-(4-hydroxypi peridine- 1

- sul phonyl ) - 2- pr opoxy- phenyl ] - 5- net hyl
i mdazo[5,1-f][1,2,4]triazin-4-one are

-7-propyl - 3H

10

t ai ned. Rf= 0.07

S,

of

(di chl or onet hane/ met hanol = 95:5) 200 "HNWR (CDC13): 1.01, t, 3H
1.16, t, 3H 1.80, n1 9H; 2.65, s, 3H 3.00, m 4H, 3.32, m 2H, 3.85 m
1H, 4.22, t., [ZR o, TH, 7.89, dd, IH, 8.50, 4] If 1Ip TT. 70,
1H. - 133 A e 48 2-[5-(4; Hydr oxymet hyl pi perfi dMwe-
- sul phonyl ) - 2- EEﬁﬁ’ y- phenyl ] - 5- fe. 7> propyl -3I—I-i[|g'nd>a23%]§,1‘f | Yz |
,2,4)triazin-4-0ne By the sane nethod starting with 42 gl (0 1 L)
4-propoxy-3-(E-netdyI- 4- o@- 7- propyl -3, 4- dlhydro I m dazo[p, 1
-fI[1,2,4]tridzin-2fyl)-behzenesul onyI*thorlde afd 35 npg (0. 3] mol)
4- hydr oxymet hyl pi pey i di ne, ™4 ¢ f
N
\N/N\/<j
85 CH, 4775869 76 478
0==T==0
N
HO
CH,
H,C
N/u\f<
\\‘,N~<<;\\
86 0=8—0 525.6315 81 526
ccs 2 CH
(o} N
/N /
87 463.5598 65 464
o::T =0
N
OH




2-[ 5- (4- hydroxyrnet hyl pi peri di ne-1 -sul phonyl)-2-propoxy-phenyl ] -5-net hyl -
10 propyl -3Himdazo[5,1-f][1,2,4]triazin-4-one are obtained. Rf= 0.52
(di chl or onet hane/ met hanol = 9:1) 200 _ S HNWR (CDC13): 1.001, t, 3H
1.16, t, 3H, 1.60, m 4H, 1.82, m 5H 2.31, t, 2H 2.62, s, 3H 2.98, t,
2H, ; 3.48, d, 2H, 3.85, d, 2H 4.21, t, 2H 7.,17, d, 15 1H, 7.88, dd,
1H, 8.45, d, [H 9T /I, S, IH -134- EXanDl € 49
2-{5-[4-(2-hyfro ethyl)-piperaz' e-| MW

- sul phony! ] - *§’ B8dxy- phenyl } - 5- Fﬁ‘t‘% 7-propyl - 3H ifgmanAol 5G| H

,2,4]triazin- =qne {By thjﬂﬂpﬂpfhnd ':fnrflnn with 42 401 rrmnl) f
4- propoxy- 3- ( p- nmet ryl 4- ox prop)g 3, 4-di hydro I m dazo[[5, 1-f]|[ 1
,2,4]triazin- ?yl ) -|benzenes f)honyl hl orGHle and 39| ng (0.[]3 mml{) of
4- hydr oxymet hyl pi pgr azi ne, o™ %@é&)\’))(
5 A 4
88 531.6793| 83 532

CH,

~ N
N~ \<\\
89 4635598 | 40 464

CH
O=T:0 S
HC N
HacT
OH
t‘a Q@ cH,
(o] N —
N
Ny N
90 4635508 | 44 464
HS




2- {5-[4-(2-hydroxyet hyl) - pi perazi ne-

1 -sul phonyl ] -2-propoxy-phenyl }

-5-nmethyl - 10 7-propyl -3Himdazo[5,1-f][1,2,4]triazin-4-one are
obtai ned. Rf = 0.43 (dichl oromet hane/ mebhanol = 9:1) 200 MHz ' H NWR
(cbca3): 1.01, t, 3H 1.15, t, 3H 1.83, m 2H 2.00, m 2H 2.62, m 9H
3.00, t, 2H, 3.07, m 4H, 3.58, t, 2H, 4.23, t, 2H, 7.19, d, 1H, 7.88, dd,
1H, 15 8.48, 0, [IA 9.85, 5, IH. - 135 - EXanmu{e 50 h‘( I
- Di oxot etrahyglro-. A[ err] -t hi ophepe-3-vyl)-3-(5-met hy| 4MWo-|7- o (VAR
3, 4- di hydr o- o oo Sfracturt [g/mol] HBLEMiz +
[5,1-f][1,2,4iriadin-2-yl)-4-propoxy-benzenesul phe hani de By sanme
nmet hod, start§ng wjth 42 ny (0 1 nnDI) of 4-propoxyq3-(5-nethyl -
4- oxo- 7- propyl - 3, 4-|di hydr o-i igHgazo[ 59
1-f][1, 2,4]tryazi n-{2-yl) - benzenesul phonyl Pfml oride &nd 41 nmg (0.{3 mmol )} of
2- am nosul phokane, |8 ng (14% NN(T = ’
\N/N%/\\
91 0=8=—0 CH, s81.6962| 76 | 582
N
HC 9
16N
CH
C Q  cH,
(o) N — N
XN 4
o2 4755273| 61 476
— CH3
o 0=8—0
N
Q
H
T\s Q@ cH,
o] N — N
\N’N 4
93 421.4785 80 422
CH
O::T=:O 3
Hsc\O,N




di oxot et r ahydr o-

1[ err]-thi ophene- 3-yl)-3-(5-nethyl -4-o0xo-7-propyl -3, 4-di hydr o-
i mdazo-[5,1 -f][1,2,4]triazin-2-yl )-_Al—,ﬁ

obtai ned. Rf= 0.49 (dichloronethane/ net
3H, 1.15,

1.01, t,
1H 2.62, s,
7.18, d, 1H,

N- ( 2- Di et hyl
I m dazo[ 5, 1-f
same net hod,
4- 0x0- 7- propy
nyl chloride
(79% of

anol
t,

10
ropoxy-benzenesul phonam de are
= 9:1) 200 Mz ' H NWR (CDC13):
3H, 1.85, m 2H 1.99, m 2H, 2.30, m 1H 2.50, m

BH, Z2]95, m 4H,_ 3. 2L, m IR, 4.20, m]3H,_ 5]98, s| IH 1b
/.98, {dd, 1H, 8.51, H 9.71, s, 1H| MW136; anpl e Ol
2l ﬁgét hyl ) - N- net hygﬁ"é’gﬁf% met hyl - 4- OXO-WWD@F%@‘L%H% 0-
[ 2l4ltriazin-2-yl)-4-nropoxy-henzenpbsul phg i By
tartijng witiygg2 ng (@. 1 nol ) of 4-prppoxy-3-(5-ngthyl -
- 3, 44di hydr d- ' ni dazd] 5, 1-9"]3[ 1,2,4]tripzin-2-yl)-bdnzenespul pho
and 31 ng (0. 3gmoly 1, 4-trinmet hy| di am rjoet hane, 39 nhy
N
\N/N\<\\
94 CH 475.5709 81 47
0=$—0 ® 6
N
o)
CH
C Q@ cH,
o N — N
\N/N\/<\\
0=8—0 s
95 1 491614 | 97 492
HC N
o]
CH,
96 H, 567.7127 80 568
N
CH,
HO




N- ( 2- di net hyl am noet hyl ) - N- net hyl - 3- ( 5- met hyl - 4- oxo- 7- propyl - 3, 4- di hydr o-
10 I mdazo[5,1 -f][ 1,2,4]triazin-2-yl)-4-propoxy-benzenesul phonam de
are obtained. Rf = 0.28 (dichloronethapg/.met hanol = 9: 1) 200 MHz ' H NWR
(cbCc13): 1.01, t, 3H 1.15, t, 3H, 1.88, m 2H 2.01, m 2H, 2.25, s, 6H
2.50, t, 2H 2.62, s, 3H, 2.82, s, 3H 3.01, t, 2H, 3.18, t, 2H 4.21, t,
2H, 7.16, 15 d IH 7.91, dd, IH 8.50, d, IH p.70, § 1H - 1B7-
Exanpl e 52 3-({5- Metlhyl - 4- oxo-7-p -3, 4-di hydro-i fri ¥%o[|5
F1[1, 2, 4] tri a%"n-t-yn-l\p SEre fghmol} | HFLC | MZ+H
(3- nmor phol i n- faydagdropyl Vo 4o pr opoxy. benzenesil-phonaf —t-he-—gare—ns! hod,
starting with{42 ng (0.1 mmol) of 4-propoxy-3-(5-nefhyl -
4- oxo- 7-propy£-3, 4-ldi hydr o-i $9fdazo[ 5 1-f]{;|13, 2,4]trifzin- Z-Jyl ) - bgnzenespl pho
nyl chloride §nd 43 ng (0.3 ) of H1- ( F am nopropyl ) - norjphol i ne, 52 hy
(979 of 3- 0 N = N
\N/N\/<\\
97 1 CH, 521.6405 94 522
O—T——O
HLC, N
g
0]
CH
ks MHS
0 N —
/N
\N/N\<\\
98 CH 477.5869| 70 478
ozs[:o 8
N
HO CH;
CH, 0 CH,
XN 4
099 \<\\ 535.6239 88 536
CH
/0 0=8=—0 s
0\)\/0 I
\/\/N




(5- net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5, 1
-f][1,2,4]triazin-2-yl)-N(3- 10

mor phol i n-4-yl - propyl ) - 4- propoxy- benzghgsul phonam de are obtained. Rf =

0. 33 (di chl oronet hane/ net hanol = 9:1) 200 Mz ' H NWR (CDC13): 1.01, t, 3H,
1.15, t, 3H 1.71, m 2H 1.93, m 4H, 2.43, m 6H 2.62, s, 3H 2.98, t,

2H 3.12, t, PH 3]7/0, m 4aH, 421, 1, 2K, /.15, d,] 1H 19 7196, dd, 1H
8.55, d, 1H, 8 S, -13 arrpl e 53 MW
N, N- Bi s- ( 2- hy}:o%}ét hyI) 3- (5 rregtﬁ“'il':_'%< - OX0- 7- pr opy! | Ig/vheldi hg/n’r%- MZ+H

i m dazo[ 5, 1-f 2141 tri
sane net hod, ;tartlng wth 42 m_a;H 0.1 1) f 4- pr ppoxy- 3- (5- gt hyl -
4- oxo- 7- propy| - 3, 4-di hydr o-i m dgdzo[ 5, 1-ii][1 ga4]tr| hzi n- 2-lyl ) - bgnzenespl pho

nyl chloride pnd 32 ng (0.3 nmol ) eof R yet hy]l am ne,| 34 ng (69%] of

NN- bi s- \N/N\Q

CH,
0=8§=0

100 553.6857 88 554

\N,N /
101 529.6197 85 530
Ha

5N Y,
102 539.6586 91 540
CH,




(2- hydroxyet hyl ) - 3- (5- et hyl - 4- oxo- 7- propyl - 3, 4-di hydro- 10 I m dazo[ 5, 1
-f][1,2,4]triazin-2-yl)-4-propoxy-benzenesul phonam de are obtained. Rf =

0. 36 (dichl oronet hane/ met hanol = 9: 1);74Q0 MHz ' H-NMR (CDC13): 1.01, t, 3H
1.15, t, 3H 1.85 m 2H 1.97, m 2H, 2.60, s, 3H 2.98, t, 2H 3.33, t,
4H 3.87, t, 4H 4.20, t, 2H 7.15, d, 1H, 7.92, dd, 1H 15 8.49, d,
1H, 9.85, s, [[H -139- ExanDl e 54~
N- ( 3- Hydr oxybg - 3- (5- et hyl 7- propyl - 3, 4-di MMr d-

i m dazo[ 5, 1-f ﬁ%‘ 4] tri azin- 2- y#‘)"%'ﬂﬁr opoxy- benzenpgdsiinpihd n%lr)r]fcdé %"’tﬂh
sane net hod, ;_I_a_r_tlnngum A?Jn'L(CL 1 nmmL\ ~of 4 pfnpnvy-Q-(R__r =

4- 0xX0- 7- propy -3,4-d| hydr o- |md,azo[5 d Sf3[1
, 2,4]triazin-R-yl)4benzenesul pt@nyl ch origesand 37| ng (0.]3 nmol]) of

3- hydroxybenzrll amne, 4 ng (8% ~of M
a N /
N/
0=8$=—0 CHs
103 |— 52061211 55 521
//r |
OYO
Hsc/N\CHa
CH, 0 CH
0
/N /
104 502.6404 | 82 503
0=S—0

I
O/\/N

/N\/<\\
105 b 564.7121 86 565
3

—S_'O

QO




hydr oxybenzyl ) - 3- (5- net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[5, 1- 10
fl1[1,2,4]triazin-2-yl)-4-propoxy-benzenesul phonam de are obtained. Rf =

0. 43 (dichloronethane/ methanol = 9:1)_£8Q MHz 'H-NMR (CDCl 3):1.01, t, 3H,
1.13, t, 3H 1.83, m 2H 1.96, m 2H, 2.59, s, 3H, 2.96, t, 2H, 4.16, m
4H, 5.05, t, 1H 6.52, s, 1H 6.70, m 2H 7.06, m 2H, 15 7.93, dd, 1H,
8.41, d, 1H, 977, 1S, IH - 140- EXanpl e 55
N Et hyl - N- ( 2- hyd yethyl)-3-(5 I-4 0XO0- 7- pr opy! MW4-(d -

i m dazo[ 5, 1-f #’i%oh] triazin- ysﬁ" pr opoxy- benzengdginpl) nié‘rphig O‘ﬁ%*t}h
same net hod, fnrf g-with A.? ng (0 1 ool ) of 4-prppoxy- 3 (5 et hyl -

11

4- oxo- 7- propyl-3, 4- di hydr o- i md;fazo[ 5, %
-f1[1,2,4]trifzin-3-yl)-benzenedul photiyl cfHoride apd 27 n{g (0.3 mmol )| of
et hyl hydr oxyet hyl arfi ne, 18 ny % hyl -
N
\N/N\/&\
— N CH3
106 O"T“"O 524.6467| 85 525
N
o S
\N/N\Q
CH,

107 °=T=° 538.6738| 85 539

\N N \<\
108 546.694 84 547




N- ( 2- hydr oxyet hyl ) - 3- (5- net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[5, 1- 10
fl1[1, 2,4]triazin-2-yl)-4-propoxy-benzenesul phonam de are obtained. Rf= 0.48
(di chl oronet hane/ net hanol = 9:1) 200_Wg_.'H-NWR (CDC13):1.01, t, 3H, 1.15,
2t, 6H 1.75, s, 2H 1.85 m 2H 1.98, m 2H 2.40, s, 1H 2.62, s, 3H
2.99, t, 2H, 3.32, m 4H, 3.90, quart., 2H, 4.21, 15 quart., 2H, 7.15,

d, 1H 7.95, , 10, ©8.9b, d, IH, 9./73, S, IHA. - T4T -[EXanpl € 506
N- ( 3- Et hoxypr|qRy:. 3- (5- et hyl - 4;,0x0- 7- propyl - 3, 4- di M8 o4 i dazal 5 1
Sf]1[1, 2, 4]tr] %zt’)‘i‘ﬁ‘) >_y1) - 4- pr opoisy- e Ceoul phonami |d /i Bym{{#ej é’%‘éﬂ
met hod, st artjng th 42 ng (0.1 ool of 4-propox-3- (5. jret hyl

4- oxo- 7- propy}r- 3, 44 di hydro-i m dazo[ 5,1
-f]1[1,2,4]trifazi n-R-yl)-benzenesul phonyl
CH, 0

(, J\j‘

3
\ N
NN /
109 504.6127 90 505
CH,

O=‘.|S=O
N

O




chloride and 31
et hoxypr opyl ) - 3- ( 5- net hyl
I-f][1,2,4]triazin- 10

Rf = 0. 60 (dichl oronet hane/ net hano

- 4- ox0- 7- pr opyl

ng (0.3 mmol ) of 3-ethoxypropyl am ne,
-3, 4-di hydro-i m dazo[ 5, _
2-yl) - 4- prapEyy- benzenesul phonam de are obt ai ned.
9:1) 200 MHz 'H NMR (CDC13):

47 my (96% of N-(3-

1.01,

t,

3H 1.15, m 6H, 1.89, m 7H 2.62, s, 3H 3.00, t, 2H, 3.12, quart., 2H
3.46, m 4H }aﬁez., Z2H, 5.52, m 1H, /.15, d, 1K {.98, dd] 15 1R
8.55, d, 1H, , T+ A2 Exanpre—ﬁl Z2- [5(4-rwdroxy)iperidine- 1
- sul phonyl ) 2{pr.op xy-phenyl]-5-ne - 7- propyl - I M ONMAY[ 5
-[err][1,2, 4]t a@ 44-one By the Qéﬁglﬁethod startlngymhnh é@!’ ZeHy
nol ) of 4-pnopoxy-34(5-nethyl - 4-0x0- 74Droovl 3.4-dilhydro-jm daz
-f1[1,2,4]trijazi n-2-yl)-benzenesul phonyl
CH
k3 /?H/EH3
0 N —
N
XA 4
110 507.61341 74 508
CH,
O“?:ZO
o
Ho/\/N\/\/ \CHs
CH
Lj 9 CH,
N — "
XN ,
111 539.6586 | 75 540
CH,
0==?==0
HOY\/N
L
CH
Lj Q CH,
N == N
[fi:I/L§N/N~4<\\\
112 CH 599.7115| 83 600
Ho\/\ci:_—/s-.:.o CH3 3
/
N\_,Q'O
0}
\
CH,




chloride and 152 ng (1.5 nmol ) of 4-hydroxypiperidine,
[5 (4-hydroxypi peridine- 1

- sul phonyl ) 2- pr opoxy- phenyl ] - 5- net hyl_-jgoRr opy!
i mdazo[5,1--Al 1, 2,4]triazin-4-one are obtained. Rf

125 g (50% of 2-

-3H 10
= 0. 07

(di chl or onet hane/ net hanol = 19: 1) 200 MHz 'H- NVR (CDC13): 1.05, t, 3H, 1.18,
t, 3H, 1.98,|m 8H 2.71, s, 3H, 3. 10 m 2H, 3. 28, 4H 3 '
4.28, t, 2H Egég dj 1H 7. 97 dderutbired: 45, d, 1H | 15MW
- 143 - Exanple€ 31(5- Met hyl - 4- oxo propyl 3, 4- di hylgymellm
,2,4]triazin{ Ll phonaf
sane net hod, startlnd with 85 ng (0.2 mml) of 4-propoxy-3-(dp
4- oxo- 7- propyl - 3, 4-dilhydro-i m dazo[ 5, 1-f][ 1, 2, 4] tri agi n-2-yl
nyl CH
y ks jH/(CH:;
(0] N —
/N
XN
113 535.6675| 60 536
0=§==0 oHs
HO ~|
N CH,
CH,
OH
CH, 0 CH,
0] N)H&(N
5N 4
114 \\<\\\ 521.6405{ 95 522
o==?::o CHs
OWN\/\OH
3 Q CH,
o N’U\éﬂl
~\N/N*<<\§\
115 CH, | 569.6851 | 84 570
HO\—--_—\\(jf:IS::o 3
N
3




chloride and 56 ng (0.6 mmol) of 4-am nopyri dine,
3-(5-net hyl - 4-

0XO0-7-

propyl - 3, 4-di hydro-i m dazo[ 5, 1

-fJ[ 1,2, 4] triazin-2-yl)-4-propoxy- N pyygidi n-4- 10

are obtained after
(di chl or onet hane/ et hanol

3H, 1.09,

d, 2H, 7.15,
Exanpl e 59

N, N- Di et hyl -
[1,2,4]triazi
starting witt
4- 0x0- 7- propy

nyl

18 hours at

24 mg (25% of

yl - benzenesul phonam de

reflux in 1 m of THF. Ri= 0.13

.01,

= 9:1) 200 Mz 'H-NMVR (CDCl 3 + CD30D): 1

t,

pho

3H1.9Q, m 4R 2860, s 3 Z2.99, T, . 4. 16] (, 41, 7.0p,
dEx.lﬁb. .88, d, 2H §tl‘(l)l%tlll%d’ 1K 8.41, | 15MW d HH'JC MZ+H|
_E?lmol]
- - =4 = 7= - - = azo[H511-f]
n- 2-yl)|-4- propoxy-benzenesul phonam de By the sqnme net hod,
' 42 g (0.1 ol ) % 4- pr ofoxy- oy 5- net !l -
| - 3, 4- dithydr o-i m dazo[ 5, 1- 49] triazin-2-yl]-benzenesul
0 N
N
\N/N\/&\
116 by 608.5486 | 85 608
HO\’\();:S:O 3
/
N cl
Cl
CH, O cH,
0 N’Uﬁ%<
N
\N,N /
117 569.6851 | 88 570
HO I CH,
\,\0/—7"3—O SH,
o
Ccs Q  oH,
N)K‘%
N
XN /
118 463.5598 | 94 464
CH,




chloride and 22 ng (0.6 mmol ) of diethylam ne, 42 ng (92% of
NN- di et hyl - 3- (5- net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5,1
-f[ 1, 2,4]triazin-2-yl)-4-propoxy- 10 .jigshenzenesul phonam de are obt ai ned.
Rf 0. 64 (dichl oronet hane/ methanol = 9: 1) 200 MHz 'H-NMR (CDC 3): 1.01,
t, 3H; 1.18, 2t, 9H, 1.92, 2 hex., 4H 2.62, s, 3H;, 3.00, t, 2H, 3.29,
quart., 4H 4.21, t, |2H, /.13, d, 1H /.93, dd, 1H, TSI%’IWd’ 1H, 9 85, 1
, 1H. - 145 nip e 60
3- (5- Met hyl szlggoJ propyl - 3, 4- ﬂycfro i m dazo[5 [g/mol] HPLC|MZ+H
[1,2,4]tr_|_a7|n 2 \ll\
opoxy-berzenesulphonyl] pi peridi ne-4-carboxylic gcid By the sape
od, startling from42 ng (0.1 nmmol) of 4-propoxy43-(5-nethyl-
0- 7- propyl - 3, 4-dithydr o-i m dagg] 5, 1
1

- 0
f101,2,4]trijazi n-2-yl )-benzeneSL]I\lphonyI CH,
o] N — N
5N 4
119 5356675 93 536

(7]

ngH

- [
-]
- pr
th
oxX
[

‘b

)H/ﬂ
\N N
120 517.6522 71 518
CH,

Qﬁi
121 HLC, 561.7058 | 92 562
o CH,




chl ori de and

m xture of THF and water
(41% of 1-[3-

14

(5- 10

nmet hyl - 4- oxo--74gpr-opyl

21

ng (0.6 mol ) of piperidinecarboxylic acid in 1 nm of a
(1:1) with 26.5 ng of sodi um carbonat e,
-3, 4-di hydro-i m dazo[ 5,1 -f]

g

[1,2,4]triazin-2-yl)-4- propoxy benzenesul phonyl ] - pi peri di ne-4-car boxylic

Sy
10,

acid are obtained. Rf= 0.28 (dichloronethane/nethanol = 9:1) 200 MHz ' H- NVR
(CDC13): 0.9¢, t, 3H, 104 t, 3H 1.80, m 4H, 2.21 2H,12.51,] 15
3H, 2.85, m|{2 ,m6H 4.1 H 7.12, d, §H™MW71 g
RIS TIL I  5 ) gg“t‘%{gme 61 [g/moll C|Miz+Hr
5-Methyl-2-[$% ' p-6poy et ——pi-opy—SH-
I mdazo[S,1 {[err][1}2, 4]tr|%ﬁin 4-one 5
L\ 9 CH,
0 N)J\’4<
/N
XN
122 539.6586 | 85 540
CH,
Q0=S—
OH
N\/\/
s O cn,
0 N)J\f(
/N
\N/N\<\\
123 518.6834 | 87 519
CH,
CH, 0=8§=0
C A o
N7 NSNS
Non,
GHs O cH,
0 N’H\Tﬂih
\N,N /
124 bH 588.1307| 30 588
3
cl 0=§=0
OH
\©\/N\PH3
CH,




By the sane nethod, starting with 42 ng (0.1 mmol) of
4- propoxy- 3-(5-net hyl -
4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5,-48#}[ 1, 2, 4] tri azin-2-yl)-benzenesul pho

nyl chloride and 26 ng (0.3mvl) of norpholine, 34 ng (71% of
5- et hyl - 2- [ 5-
(mor phol i ne- f=sul pﬁo yl')-2-propoxy-phenyl | -7 propyl BHm da7o[5, - 10
[err][124] -one are obt = 0.64 (djc onj tpgnol
9: 1) 200 VI—EQZNI—FN (CDC13) : S B?ﬁﬂ"? 3H 1.16, t| [2hpoll. B ngﬁﬁyz ﬁi,
2.00, hex., pH—2—63}1-s—3H- 302 4 +—7—10- 1 :
dd, 1H, 8.48} d, 1H |9. 78 s, chd y—L -147- Exarrple 62
N-(2-Hydroxy3thy|)-N-mathyI-3-('5-meth - 4- ¢Xo- 7- propyl - 3, 4-d| hydr g-
i mdazo[ 5,1 {fl[1,2,4]triazin- ) & Xy- benzengsul phonpni de
N
\”/W/\\
I CH,
125 0=§=0 550685 | 83 | 551
N
()
CES O cH,
0 N/IH%
N
\N/N\/<\\
I CH,
126 0=$=0 5427057 | 77 | 543
EN)
O
Ccs O cH,
\"/N{\\
127 502.6404 1 91 503
. CH,
0=8=0
N
HC”
N\CHa




By the sane nethod, starting with 42 ng (0.1 mmol) of
4- propoxy- 3-(5-net hyl -

4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5, .%gk..[1, 2, 4] triazin-2-yl)-benzenesul pho
nyl chloride and 23 ng (0.63 mol ) of nethyl hydroxyet hyl am ne, 25ng (54%
of N-(2-hydroxyethyl)-Nnethyl-3-(5-nethyl -4-o0xo-7-propyl -3, 4-di hydro- 10

I mdazo[ 5,1 Tj[i,z,¥jtr|a2|n-2'yT) Z-pr opoxy- benzengsul phonpm de [ar €

obt ai ned. Rf§ Q. (dii chl or onet ha anol = 9:1) pO h%ft 13) :
1.01, t, 3H 1.E{'§,€°'t, 3H, 1.82, n?ﬁji‘gﬁ‘t"? 99, hex., 24[gam4n ﬁP On‘a?(giﬁ H,
2.62, s, 3H 89 gl 30 J 0ot 2L 3 .21t oLk 15
2H, 4.21, t,}2H, 7.16¢, d, 1H 7. 92, dd 1H, 8.50, d,]1H, 9. 79 | H. -
148- Exanpl e|63 N-(2{Hydroxyet 9 3- (50nethmﬁ 4- oxot 7- propy| - 3, 4Jd|hyd4‘-

i mdazo [5, 1-fl[1,2, 4]tr|a2|n yI) rop y- N- pr opyl - benzgnesul|phonanfi de

128 @J\ \<\\ 490.6292 | 45 | 491

H, O0=§=0

@&:
I‘z{

129 o_s=o 568.7003 | 66 569

o -

/N\/<\\
130 5346828 | 86 535

o—-s_.o
Hac




By the sane nethod, starting with 42 ng (0.1 mmol) of

4- propoxy- 3-(5-net hyl -

4- oxo- 7-propyl -3, 4-di hydro-im dazo[ 5, 3g§l[1, 2, 4] triazin-2-yl)-benzenesul pho
nyl chloride and 31 ng (0.6 mmol ) of propyl hydroxyethyl am ne, 20 ng (40%
of N-(2- hydroxyet hyI - 3- (5-net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5, 1

-f]1[1,2,4]- azi n- 2-yI')-4-propoxy- N-propyl - benzenesyl phongm de &re
obt ai ned. Rff @xﬁ,(dl chl oronet hagel et hanol = 9: 1) E|iO(MW—Iz 'HMW:-S):
0.90, t, ,3HK |, 3H 1.15, 152 m  2H,| IgAfol] ny 12.00 Im
2H, 2.40, s,klH 6B s 3 3m f7 ?I—I 3.22 m MH- 330 qualdt 1%

2H, 4.21, t, 2H 7.15, d, 2H 7. 95 dd, 1H 8.55, d, 1H, 9. 75, s, |1H
-149- ExanD fp 64

N-[ 2- (3, 4- D pet hoxy- ohenyl ) et hyl kl\l— met h I - 3- gan'eth I -4-oxd-7-pr pyl -
3, 4-di hydro-) m dazo[p, 1 N
-f]1[1,2,4]tr}azin-2-yl)-4-propoxy- bpenz Qes I pp¥nani d
131 580.7551 | 95 581
Hy C"'\N 0=§=—0 oy
Ve
H,C
CH o CH
132 ©/L \<\\ 576.7205| 87 571
O—S—-O
H,C N
LN \/Q/NOO
CH 0

133 =$=0° 598.7296 | 60 | 599

%
SO




By the sane nethod, starting with 42 ng (0.1 mmol) of
4- propoxy- 3-(5-nmet hyl - 4-oxo-7-propyl -3, 4-di hydroi m dazo[ 5, 1
-f]1[1,2,4]triazin-2-yl)-benzenesul phanygy chloride and 59 ng (0.3 mol) of
N net hyl - 3, 4- di met hoxyphenyl et hyl am ne, 45 ng (78% of
N-[ 2- (3, 4-di net hoxyphenyl ) -et hyl ] - N-net hyl - 3- (5- net hyl - 4- oxo-7-propyl - 10
3, 4-di hydro-ifm dazo[ §, 1 MW
-f]1[1,2,4]trila Wl -4- pr opoxy Wesul phonami d (o] )1 2E=F =
0. 35 (dichl oo %nﬁé‘n / met hanol § 1H NVR [¢7inol13 iﬁ’& ) OB z{zflTBH;
1.07, t, 3H li.z8 n%zuigoﬁgu 2.55_ 15 gl 34 2 ¥3 g1 34
2.78, m 2H, 2.89, t,| 2H 3.23,t, 2H,3. 80, s, 6H, 4.15, t,|2H, 6} 65, n
3H, 7.05, d, |1H, 7.7, dd, 1H] 8. 41 1H. 1150- am |
65 N-Allyl-N{(2-hydrdxyet hyI) -(5- pyl - 3, 4{di hydf o-
O=S—
134 N 516.6675) 95 | 517
()
H,C CH,
ccs O cH,
0 N =
N
©/k\N/N /
—_— — CH3
135 0=5=0 528.6786| 80 | 529
Nj
(&




I mdazo[ 5,1 -f][1,2,4]triazin-2-yl)-4-propoxy-benzenesul phonam de By the

same net hod,
4- oxo- 7- propyl

starting with 42 ng (0.1 mol ) of 4-propoxy-3-(5-nethyl -
- 3, 4-di hydr oi m dazo[ 5, 1-1fgR[-1
,2,4]triazin-2-yl)-benzenesul phonyl

chloride and 31 ng (0.3 mmol) of
al I yl hydr oxyet hyl am ne,

34 ng (709 of N-allyl -

N- ( 2- hydr oxyet hyl ) - 3{(5- net hyl - 4- oxo- 7- propyl - 3, 4- dihydr0|n1jazo[5, 1- 10
f1[1,2,4]tri qz§ yll) - 4- propoxy sulphonan1de bt A
0.52 (dichl of 2ER o / et hanol Sﬁ%%mgoo MHz ' H- NVR 3 ilgigzl,ﬁtiTHBH;
1.15, t, 3H |- —38+—5—B-gat—He—2-63—S—3H
3.00, t, 2H 3.32, t, 2H, 3.86, t, 2H 3.90, d, 2H, $.25, t,|2H 15
5.2, m 2H,|5.71, m| 1H 7.15, d, Ih, 7.95, dd 1H; | 8. 55, d 1H, 9.77, |s,
1H. Exanplie 66
N-Allyl-N-cy¢l opentyll-3-(5-net hyl - 4 oxo 7- rop Hs 3, 4{di hydro
inidazo[5,1-f|[1,2,4wtr|a2|n 2-yl) - 4 r OmoXx zene>ulphonaTide
,N
136 538.6738 | 85 539
0=§=0
N——CH
cm
GHs Q@ cn,
A
x N
N
137 \<\ 533.6981 | 68 534
0=$==0 Oy
G ==
HyC N\/\N/\/N\
CH,
138 516.6675| 91 517
o




By the sane nethod, starting with 42 ng (0.1 mmol) of

4- propoxy- 3-(5-nmet hyl - 4-oxo-7-propyl -3, 4-di hydroi m dazo[ 5, 1
-f]1[1,2,4]triazin-2-yl)-benzenesul phanpgb -chl ori de and 38 ng (0.3 nmol ) of
al Iyl cycl opentylamine, 33 ng (64% of Nallyl-

cycl opentyl - 3- (5- net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-i m dazo[ 5,1 -fl

[1,2,4]triaz{n-2- 10 yl') - 4-propoxy- benzenesul phonam de_arp obt di ned. |Rf
= 0.43 (dich hqne/ met hanol 200 MHz "H N 3
a1 15, t. prERres] oH 2. oos"]’%"ﬁ' 2.63, s, 3fi [ghno), @I‘g%%*?o
m 2H 4.21, . 88 m—1H 7. 12: § 14 ] 4-95.—dd,
1H, 8.55, d, 1H, 9.7%, s, . 152- anDIe 67
N-Al Iyl -N-ethyl -3-(5{net hyI 4 ox 37 propyj - Ri hydfoi mi dazp[ 5, 1-[f][ 1, 2, 4]
- triazin-2-yl)-4- prcﬁpoxybenzene phon
N
- 4
139 489.598 85 490
CH,
O=/S=O
O
CkHa 9 cH,
0 N)H%(N
XN 4
140 475.5709 | 83 476
CH,
O=?=O
O
HO
Cia O cn,
0 N/u\,4<
/N
N
141 503.6251| 85 504
CH,
OZ?:O




By the sane nethod,

f]
| 'yl et hyl am ne,

starting with 42 ng (0.1 nmol) of
- propoxy- 3-(5-net hyl - 4-oxo-7-propyl -3, 4-di hydro-i m dazo[5, 1
[1,2,4]triazin-2-yl)-benzenesul pharyh
30 ng (64% of N-allyl-N-ethyl-

_chloride and 26 ngy (0.3 nmol ) of

01,
27,
15,

yl -

3- (5- net hyl - 4- oxo- 7- propyl - 3, 4- di hydr oi m dazo[ 5, 1-f] |
1,2, 4])triazi p-Z2-yI)-F-propoxy- 10 benzenesul phonal?zde ar e[ obt al[ned.
Rlerr]= 0.44](di chl o onet hane/ met Ran Jf’f\: 19:1) 200 MWNVR,LEPTA3), 1y
t, 3H 1. 15, 1,%13?‘1’. 9, m 2H, 2.%%,“9 or 2 65 s sng/mal]o},“'.,‘}@?*%‘.
quart., 2H, 87 d J2H _4.23_ t 2H 5. 20 m 2H - 72— m H. 15 Z
d, 1H, 7.95,]dd, 1H, |8.55, d, - 9.80, s, 1H -153- Exanpl e 69§
2- [ 2- Et hoxy- 4- net hoxy- 5- (4- net pi per agi ne- GHsul phenyl ) - phenyl | -|5- metw
7-propyl -3H#m dazo[$, 1 -f[1, 2, ériaﬁi <4-onpe
N
X N
N \<\\
142 CH 489.598 91 490
o—_-:?zo 3
N
OH
CH 0
k" CH,
o) N — N
\N/N 4
143 461.54381 78 462
CH,
O=§=O
jo
HO
CH
ka o CH,
(0] N —
N
\N/N\<\\
144 539.6586 | 88 540
CH,
0=?=0
©/\/N\/\OH




5

4- et hoxy- 2- net hoxy- 5- ( 5- net hyl
di hydroi mi dazo-[5,1-f][1,2,4]triazin-2gy
dissolved in 0.5 m of dichloromethane and adm xed with a spatula tip of

CH3 20 ng (0.045mml) of

- 4- ox0- 7- pr opyl

-3, 4-
|.) - benzenesul

phonyl

chloride are

di et hyl am nopyri di ne and 14ng (0. 136mml) of N-nethyl pi perazine, and the
10 reacti ¢m M XTUNE 15 SLITTEd al room tenperatur ¢ overni gne.
Purification{oyerysillica gel give 8 my (55% f MW '
2-[2-et hoxy-Al-#étlﬁ Bxy- 5- (4- net hyl S%E‘g $i ne- 1- f glmol] HPLC| MZ+H
sul phonyl )ph¢nyl]l-5-dethyl - 7-propyl -3Hinidazaol 8 1--4171 2 4ltriazin-4-ane.
Rf = 0.22 (dijchl or ongt hane/ net hanol = 20: 1). 15 200 MHz 1H NVH (CDAB):
0.94, t, 3H |1.55, t, 3H 1.80gH.,m 2H;p0 2. Z%H , 3H, 2.42, t,|4H, 2. 55, ¢
,3H 2.92, t| 21 3.19, t, 4H, Lémgl S 3H 2 25 quirt., 2H 6.49 s, 1t
8.57, s, 1H; |9.54, s, lH -
\ N\/<\\
145 539.6586 | 58 538
—'S—O
N CH,
OH
\.,N /
146 511.6044 | 80 512
O—-?_"O
©/N\/\OH
Cts 9 CH
(o)
147 [:i:]//L\ ‘\<;‘\ 505.6411} 90 506
o-—s__o
cn-ls




Exanpl e 69 2-

{ 2- Et hoxy-5-[ 4- ( 2- hydr oxyet hyl ) - pi per gghne- 1- sul phonyl ] - 4- met hoxy- phenyl } -
5-nmet hyl - 7- propyl - 3Hi m dazo[ 5, 1-f][1,2,4]triazin-4-one 5 By the sane

net hod,

starting with 20 ng (0.045 nmol ) of 4-ethoxy-2-nmethoxy-

5- (5- et hyl - 4- oxo- 7- propyl - 3, 4-di hydroi m dazo[5, 1-f] [1,2,4]triazin-2-yl)-

benzenesul pho
4- hydr oxyet hy
2-{2-ethoxy-5
4- met hoxyphen
are obtai ned.
(CDC13): 0.94
2H 3.20, t,

8.56, s, 1H

NYTaBBBOT de and 18 g (0. 14 mol) of
) 79 Ol
[ 4- (2- hydr oxyet hyl ) - pi per azi ne-i - sul pony - | 10
1 ExNaretjhyl - 7- propy! 8% dazo 5, 1- f J[ fenser] £F -54™E 2 Hgne
Rf_=0.34 (dichloronethape/nethanol =115:1) P00 *H VR
t, 3H ]1.55, " 3H, 1,80, m 3H 2.5, m 9H 2.92, 15 t,
iH, 3.44, t, 2K %3.92, %, 3HHA. 25, quart., 2H 6.49, s, |1H
D. 55, s, |1H.
_ N — ’
&N/N\/(\\
— — CH3
148 0=§==0 s6570 | 38 | s66
N
OH
CH
l\3 0 CH,
o) N — "
\N/N\/<\\
149 HaC~ CH. | 643.77 85 644
Hsc\s ] o=s\=o . s
0 ~
N~ O
0
\
CH,




-155- Exanple 70
4- Et hoxy- N-et hyl - N- (2- hydr oxyet hyl ) - 2q9®t hoxy- 5- ( 5- et hyl - 4- oxo- 7- pr opy! -

3, 4-di hydro-imdazo[5,1 -ff[1,2,4]triazin-2-yl)-benzenesul phonam de By the
starting from20 ng (0.045 nmol) of 4-ethoxy-2-net hoxy-

sane net hod,

5- (5- net hyl - 4- oxo- 7- propyl - 3, 4-di hydr o-i m dazo[ 5,

|-f][ 1,2, 4]triazin-2-yl)-

benzenesul phonyl chlofide and 12 ng (0.14 mmol) of g¢thyl hygroxygthyl ajm ne,
8 gy (34% No. ture y Mw
4- et hoxy- N- et hsz"N- {2{hydr oxyet hyl %tnﬁ met hoxy- 5- ( 5- rjelsmpoll-
7- propyl - 3, 4- gichyde oaipi-dazol 5 d-fl{ 1 -2 4t riaziRe2-l ) b
are obtained.| Rf = 0.45 (di or onet 15:1) ROO Mz ' H NWVR
(CDCi[err]): .02, t, |3H 1.[5, 1.88, m 2H| 2.39} 15
s, broad, 1H}2.65, s| 3H 3 8 ; |, 2H;, B.45, |t, 211,
3.78, m 2H §|.01, s, |3H, 4.207 qu . 1H, 8} 67, 4, 1H |9.61,
s, 1H
150 525.63 80 526
O=;S=O
H,C—N OH
CH 0o
3 CH,
0 N —
/N
\N,N
151 525.63 78 526
CH,
O=S\=:O
@\/N\/\OH




-156- Exanple 71

4- Et hoxy- N- (4- et hoxyphenyl ) - 2- net hoxy- fgs(5- net hyl -

4- 0x0- 7- propyl -

3, 4-di hydr

4
ﬁyenzenesul phonam de By the sane

o- imdazo[5,1-f][1,2,4]triazin-2-yl)-
met hod, starting with 20 ng (0.045 nmol ) of 4-ethoxy-2-nmethoxy-
5- (5-net hyl - 4- oxo- 7- propyl - 3, 4-di hydro-im dazo[ 5,1 -f][
1,2,4]triazi n]‘z yT ) -bgnzene- sul phonyl chloride and 9ng (0. I4mfl) of
4- et hoxyani | i (I34% of
4- et hoxy- N- (4 etEhoxyp enyl ) - 2- et hoxyct%"(S met hyI 4- r%lg‘ %zzfﬂdl hydr
o- 10 imd : - .n.a.m_de_.a.r_e_
obt ai ned. Rf= ijchl or GHpt hane/ Oet ha = 20:1) iz ' H- NWR
(CbCiferr]): 1.02, SH; 133 t, 3t, 3H, f.86, Hex., PH 2.|62,
s, 3H 3.02, ¢, 2H, 3.92, qu s, 3H 4} 31, qggart.,| 2H 4q.58,
s, 1H, 15 6.72, d,| 2H, 6. 8 br ad, N1H, 6.99,|d, 2H| 8.50} s, 1H,
9.59, s, 1H. N
0— CH,
I
152 ENj s6063 | 51 | s6t
N
o)ﬁ
o\(o
CH,
CH
ks - CH,
() N —
N
\N/N\/<\\
153 0—=S—0 CHg 503.65 78 504
|
N
N+
HLC” “CH,




-157- Exanple 72

4- Et hoxy- N-et hyl - N- (2- hydr oxy- et hyl ) - 39§ 5- et hyl - 4- oxo- 7- pr opyl - 3, 4- di hydr o-
i mdazo[5,1-f] [1,2,4]triazin-2-yl)benzenesul phonam de 0.64 ¢

of 4- et hoxy- 3- ( 5- et hyl - 4- oxo- 7- propyl - 3, 4- di hydr o-

(1.5

nmol )

i mdazo[5,1-f][1,2,4]triazin-2-yl)-benzenesul phonyl chloride are dissol ved

irred
hane,
and

3H;
4H;

in 20 mM of dfchrorongthane and cooled to OlerrJC Aiter afdditign of &
spatula tip o i et hyl am nopyri di ge 40 g (4.50 oW of
2- (et hyl am no) - € 'hrFFz;?hol are added, %ﬁ“& t he readt ligwlln §<I It](r:e Nllzs'kgt
at room tenpe Qg i i i d withl di chlioronet
the organi c phase is ashed wi wat er and dried ovgr sodi um sullphate
the solvent if removed under f&duced pP ssur@H, Chr orfat ogr aphy
(di chl or onet hpne/ et hgnol 0.434 g (63 of ajcol oyrl ess
solid. 15 P00 MHz '|H NWR ( N, 02,7V N3H, 1.30, t, BH, 1435, t,
1.61, t, 3H [.88, sey., X g d#/1H 3.41, m BH 3.|32, m
3.70, m 2H B.80, m [2H
154 CH, 522.63 82 523
N\
\_/
cﬁa Q cH,
XN 4
— O —— CHS
155 0—?—0 502.60 | 84 503
N
I
o
CH3




4.37, quart., 2H;, 7.15, d, 1H, 7.98, dd, 1H, 8.56, d, IH 9.70, s, 1H

-158- Examul e 73 N-(2- Met hoxyet hyl) - god 5- et hyl - 4- oxo- 7- propyl - 3, 4- di hydr o-

i mdazo[5,1-f][1,2,4]triazin-2-yl)-4-ethoxybenzenesul phonam de 0 CH3

By the sane nethod, starting with 40 ng (0.094 mmol) of

4- et hoxy- 3- (5-et hyl -

4- oxo- 7- propyl - 3, 4-dj hydrol m dazo| 5, 1-TJ[ 1, 2, 4] tr1 &zi n-2-}yl) - bpnzeneful phon

yl chlorideja ng (0.282 nmol 2- met hoxyet hyl ¥Wn4, A of

N (2-net hoxygﬁﬁéﬁf) -B- (5-et hyl -4-%')‘('%??- propyl - 3, 4- ui[k!yldﬂcilﬁnﬁ?a 3%{%3@
f101, 2, 4] t rlazif—y ' igna-nd-de—a-n-ej-t;bt-a-i-}ped. Rf

0 t

P2y ) A gt hoxybanzanast-p
.2 (ethyl] acetate]cycl %ﬁxane =2:1) 200 Mz 1HNWR (Q4DC13)| 0.97

3H1.25, t, |[I3H 1.53}f t, 8 1.82, 0SeX. ,CI'PaH;
0 NJ\’&<
N

N
©/K"/ ﬁ
156 CH, 488.57 83 489

CH,

157 o::s' —0 53666 | 82 | s37




2.97, m 4H 3.11, m 2H 3.22, s, 3H 3.39, t, 2H, 4.37, quart.,
t, 1H, 7.17, 15 d, 1H 7.97, dd, 1H ? 78.53, d, 1H 9.82, s, 1H
5-

Exanple 74 N, N-Bi s- (2 nethoxyethyl) 3-
i mdazo[5,1-fJ[1,2,4]triazin-2-yl)-4-ethoxybenzenesul phonam de 0
By the sane nethod, starting with 40 ng (0.094 mmol ) of

2H

5. 00,

-159-
et hyl - 4- oxo- 7- propyl 3, 4-di hydr o-

CH3

4- et hoxy- 3- (5fFethyT-

A oXOm T “3 A-di fvdro-inid £101,2,4]tri 4ziM-{L s g
0X0 p_ropyan%‘ .| ydr o-i ni azogtl_?‘_,}lb 1 Jtrigzimm /h?lleﬁﬁggzﬁ) b
Ldazall5, 1

nyl chloride (0.28 mmuol) |snethoxyethylhwmﬂb
NN- bi s- (2- mejhoxyet h\l\-Q (S-ethyl-4-0x0-7-propyl =3 4.di h¥drgi

-fI[1,2,4]tripzin- 10 2-yl)-4-ethoxybenzenesul phgnam de|are d
= 0. 34 (ethyl]acetatellcycl ohexane = 2:1)
CH 0

( JH/Z’”’

N
\N’N /4
158 490.63 90
— CH 3

bt ai ng

491

ul pho

d. Rf

a N
©)\N/
CH,

159 537.65 83

538




200 Mz ' HNWMR (CDC13): 0.97, t, 3H,1.27, t, 3H 1.53, t, 3H, 1.80, sex.,
2H, 2.95, m 4H 3.22, s, 6H 3.39, myogH, 3.49, m 4H, 4.27, quart., 2H
7.17, d, 1H, 15 7.97, dd, IH 8.53, d, IH 9.82, s, 1H -160- Exanpl e
75 2-[5-(4-Hydroxypi peridine-1

- sul phonyl ) - 2- et hoxyphenyl ] - 5-et hyl - 7- propyl - 3H im dazo[5,1-[err]-[1

,2,4] triazi n-j4-one CH 5 By the sane rrethod, starti
mol ) of 4-et ho§,}/ (p-ethyl - 4- oxqﬂc Ry opyl - 3, 4- di hy MW ﬁﬁé@
, 2, 4] triazin-[2-yl)- benzenesul phony c | oride and {demef |('4.

4- hydr oxypi pe&-n—d-&-ne,—- —cH

- sul phonyl ) - F- et hoxyphenyl ] - 5- et hyl - 7- pr opyl -
GHq O cH,
0 N)H%
/N
\N,N
160 504.66 91 505
CH,
0:?:0
N

161 0=—8—0 CH, 589.81 | 65 590
l
N
Hsc/\N/\/ I
HSC) NI:\CH3
CH,
CH O
l\3 CH,
(0] N — N
N N
N7 \<\\
162 CH, 488.61 88 489
Oz?zo
O
N
\




10 I m dazo[ 5, 1-[err][1,2,4]triazin-4-one are obtained. Rf = 0.37

(di chl oronet hane/ met hanol = 19:1) 20Q;d4iz ' H- NVR (CDCl 3): 1.02, t, 3H
1.32, t, 3H 1.60, t, 3H 1.80, m 7H 2.97, m 6H, 3.30, m 2H, 3.82, m
1H, 4.34, quart., 2H, 7.17, d, 1H, 7.90, dd, 1H, 8.45, d, 15 1H 9.75,
s, 1H - 161 - Exanple 76 2-[5-(4-Hydroxynethyl pi peridine- 1

- sul phonyl ) - Z et hoxy- ﬁhenyl |-5-ethyl-7-propyl- 3H1Mm dazo|p, 1

][ 1,2, 4]trilazip-g- ofe MW |
4- oxo- 7- propy - Epﬁdl ydr oi m dazo[%‘,-"ft-“ﬁ [1, 2, 4] triazilsmplly ??IB% yez.n"'egjl phon
yl chloride ' dine-

23—+5 (489
of

2-[ 5- (4- hydr oxynet hyl jbi peri di ne- 4. sul phqpyl ) - 2- et hojypheny] ] - 5- ¢t hyl - T- prop
yl- 10 3H i nmidazo]5,1-f][1, 24\4‘] tri a/lenjfUne ar¢ obt ai ped.
(o) N =

N
163 566.73 32 567

[l pasi

CH,
0=S|=0
N
HC
GH, 0 on

5N Y,
164 501.61 75 502

— CHS
CH, O—SI-—
N7 NN
CH, 0 CH

\N/N\/<\l
165 Hq 491.61 91 492




Rf = 0. 38 (dichl oronet hane/ net hanol

10:1) 200 MHz "H- NWR (CDCl [err]):

1.01, t, 3H 1.33, t, 3H, 1.60, t, 3Hp0p$..80, m 8H, 2.41, m 2H 3.00, m
4H, 3.56, m 4H, 4.35, quart, 2H, 7. 17 d, 1H, 7.88, dd, 1H, 8.45, d, 15
1H, 9.71, s, 1H 162- Exammle 77 2-
{2- Et hoxy-5-[4-(2-hydroxyet hyl ) - pi perazi ne- 1 -sul phonyl]-phenyl} -5-ethyl-
7-propyl -3Hifmdazo[5] I -TJ[I , 2, 4]triazin-4-one 0 5> [By theg sane
nmet hod, start|n 40 nmg (0. 094 of 4- et hoxy|- 3My6- ¢ - '
4- 0x0- 7- pr opy| - %"'\}‘d.rydroumdazo[ii;ngu'zf][l [¢/mol] HLk | Mz +
,2,4]triazin_‘ u|) hed d-37Z rn'JA(ﬂ Qn'n‘rjl)nf
4- hydr oxyet hy| pi perazilne, 35 ny (71% of 2-{2-
/N /
166 \(\l 477.59 73 478
o=s:=o
Ho\/\/\/N
o) N == "
\N/N\/<\\
167 0=8=—0 CH, 525.63 81 526
H3C ‘\\N
HO
GHa o cH,
0 N/IH%
/N
\N/N\<\\
168 CH 488.57 70 489
o=s|=:o 8
(7
N
O""‘/




et hoxy- 5-[ 4- (2- hydroxyet hyl ) - pi perazi ne- 1 -sul phonyl]-phenyl}
-5-ethyl-7-propyl-3H 10 i mdazo[5,3gf]1[1, 2, 4]triazin-4-one are

obtai ned. Rf= 0.65 (dichloronethane/ nethanol = 10:1) -163- Exanple 78
2- [ 2- Et hoxy- 5- (4- et hyl pi per azi ne-

1- sul phonyl ) - phenyl ] - 5-et hyl - 7- propyl -

I mdazo[5,1-f]]-[1, 2, 4]fr1razin-4-0ne By t(he sane netnpd, stgrtrngrwti640
ng (1.50 nmol) - &-ethoxy- 3- (5-et hyl - MW

4- oxo0- 7- pr opyl %ﬁ?ﬂ hlydr o-i m dazo é'"‘it“'fe] [1,2, 4]tri au[glmaﬂyllfmtfeﬁgﬁé%ul pho
nyl chloride 4§ (4.5 mmol) of 4. hvdrnxvpf byl bi peradi ne, K95
(6699 of 2-[2 (4 nethylplpera2|ne 1
- sul phonyl ) - pt t hyl - 7- propyd - 3H 010

C CH
i m dazo[ 5, 1-f]| |a2|n4on areo d‘. Rf =| 0. 30
(di chl or onet hane/ et hahol = 19: 1) N
©/k /N\/<\\
169 0—8—0 51160 | 76 512
N

HO

170 568.70 50 569

N N4
171 H 554.67 63 555
3




200 MHz 1H NVR (CDCl[err): 1.01,
3H, 2.53, m 4H 3

seXx. ,

2H, 2. 31,

S,

t, 3H

IH, 7.89, dd, 1H 8.48, d, 15
2-[2-Ethoxy-5-(4-nethy|piperazine-

- sul phonyl ) - phenyl ] - 5- et hyl

-7-propy|

1. 35,

4y,

t, 3H

S,

1.61,

t,
m 8H 4 35, quart.

3H;

1. 89,

-164- Exanple 79

2H, 7.17, d,

I m dazo[ 5, 1-f] [ 1, 2, 4]triazin 4-one

hydr ochl ori de[ 5 300 | (0. 61 nnul)“T‘Z*[z-etnoxy 5- (ﬂ-netnyl pifperazine- 1
- sul phonyl ) - phe ;I] -ethyl -7-pro, 3H—| m dazo[ 5, 3- fMWL, P % 4- one
are dissol ved ﬁ% %i fture of ethe Mb 5°d|chloronet alghmadinpl é E]Q@é+ﬂ th 2
m of alMso qunn off HO in ether After 20 m nut d
solidis filtered off [wth suction and dried. 10
Tf 9  cH,
N — ’
N/N\/<j
172 582.73 50 583
CH,
OH 0=?=o
mng N
k/N\/Q/
173 637.76 30 638
o NJ\’¢<N
@/KN/N\Q\
CH,
0=S8=—=0
174 N 554.67 70 555
N~
OH




200 Mz 'H- NWR (DMSO-d6): 0.95, t, 3H, 1.32, 2t, 6H, 1.80, sex., 2H 2.76,
m 4H, 3.01, m 4H 3.15 m 2H 3.44p9m 2H 3.81, m 2H 4.25, quart.,
2H, 7.49; d, IH 7.95 m 2H, 11.25, s, IH 12.30, s, 1H -165- Exanpl e
80 3-(5-Ethyl-4-o0xo-7-propyl -3, 4-di hydroi m dazo[ 5, 1
-f111,2,4]triazin-2-yl)-N

(3-nor phol i n-[4-yl -propyl ) -4-ethoxybenzenesul phonam fle 5 By the fane | t hod,
starting wth 1.5 rrm)l) o] hoxy- 3- ( 5- et hy MW¥- dxas

7- propyl -3, 4-d|6% B‘gg. m dazo[ 5,1 sf'% , 4] triazin-2- (I[}lmbﬂn;lgl;ll‘ecs f gho%yl

chl ori de and 850 nyg / = nmonl \ nL’I (Q a4 I’\C\rr)_'l:ﬂ_p_\Jll LW We2aVd p‘l;\rlfj:_ng, 476
(599 of 3-(5

et hyl - 4- oxo- 4- pr opyl - B, 4- di hydr i dazo[jp, 1- fGHs1, 2, 4] tri azF| n-2-y1)- N[ 3- nor
pholin- 10 4-yl - prppyl ) -4-et -b I phonam de arle obt @i ned.

N
N
N7 \<\\
CH
0=§= ®
175 ,L 568.70 | 44 569
N/\CH

OH




Rf = 0. 18 (dichl oronet hane/ net hanol = 19:1) 200 MHz 'H NVR (CDCl [err]):

1.01, t, 3H 1.32, t, 3H 1.60, t, 3H204 .70, m 3H 1.89, sex., 2H 2.43,

m 7H; 3.01, m 4H 3.15, t, 2H 3.70, m 4H, 4.35, quart., 2H 7.15, 15

d, 1H, 7.95, dd, 1H, 8.55, d, 1H, 9.82, s, 1H - 166- Exanple 81

N—(2-FwdroxyethyL)-3-(5-ethyI-4-oxo-7-propyl-3,4-dih dro- imdazo[5,1
&

-f][1,2,4]tri ‘T¥4-ethoxy-h+propyl-benzenesul3honan1de By  he shne
nmet hod, startiT ) -~ P-(D- el XO-
7- propyl 3, 4- Tidazq[S,l-f] 1,2, 4]tr|a2|n 2-yl) Mwnz qg
chl ori de and 6 (h.5 mol) of FF¥Phydroxyet hyI Aremsl 6%% g*r%/o of
N-(2- hydroxye¢thyl)- 3 (B-ethyl-4-0x0-7-propyl -3, 4-di hydro-ij daz
-fJ[1,2,4]triqzin-2- O yl ) - 4- et hoxy- N- pr opyl benzg¢nesul phonam de ar ¢
obt ai ned. CH, 0 H,

0 N —

N
XN 4
176 477.59 82 478

CH,

\N N
177 491.61 89 492
CH,

o=1|a=o
H.C 0
CH,
Ccs 2 CH,
0] N —
~ N /N
N/
0=8=—0 CHs

178 - | - 505.64 88 506

N

L
HoC

CH,




Rf = 0.73 (dichloromethane/ nmethanol = 10: 1) 200 MHz 'H NWVR (CDC13): 0.91
t, ,3H 1.01, t, 3H 1.32, t, 3H 1.6%psm 5H 1.88, m 2H 2.32, s, 1H
3.01, m 4H 3.22, m 4H 3.80, m 2H, 4.35, t, 2H, 7.15, d, 2H, 15

7.95, dd, 1H, 8.55, d, 1H 9.75, s, 1H The sul phonam des |isted in Tables

1, 2, 3, 4 and 6 bel ow were prepared by neans of autonated

paral | el synt hesis fro

i m dazo[ 5, 1-f [%x.%,
appropriate 2

The sul phona

M 4- et hoxy- 3- ( 5- net hyl - 4- oxo- /-

riazin-2-y|)gg&g§ﬁnesulphonyl
0

ne using one e three stan

br opy| -|3, 4'dw
Ch MW i g
jdﬂdmbroce ar

hydr o}

(211
es e

tlhods

means of autofmted paf aIIeIsyntheS|s from
4- et hoxy-3-(5 ethyl- t 0XO0- 7- prop 33, 4- hydrcml3 -167-
i mi dazo[ 5, 1-8][ 1, 2, 4] |ri azi n- 2- yI benﬁ phonyl thl ori de and |t he
appropri ate afn ne.
PProp e Va
179 513.62 47 514
0==s—-o
\V/A\V,N
HC
Tf o CH,
0 N’ﬂ\rﬁih
\N N \/<\\
180 tH, 504.66 83 505
cH, © =S=0
B |
H,C \(\/N
CH,
GH, 0 cH,
0 N — ’
\N/N Y/
181 552.70 83 553
Ha
CH 0=8§=0
o
N




The purity of the final
characterized by LC- M. Thg

were 5
according to
"HPLC".
functionaliti

products was determ ned by neans of HPLC, and they
6cont ent of the desired conpound

HPLC- cent in the tables in the col um

M5 is given in per

St andard procedure A was used with am nes having acidic

es, standard procedure B was used wi th am nes havi ng neutral

functionalit
additional b
1, 2, 3, 4,

Ni trogen ato
radi cal. 15

functionaliti
0.10 mml of
THF/ H20 is pi
with 0.5 m
(500 ngy of B
et hyl

acet at ¢

es,
iS bC

Staphdard procedure C was used Wt h
un,tionalities. 10 the structu
% bel ow, hydrogen atons are in so

n&JmauJa :

Ry

St an
es 0.05
[err] af

r] solutl
upper pha
br oduct i

re A Reactlon of a'
o042 @mpol of s
d and 0 5 m

dard proc

- (U

e |n|t|a

petted
pf 1M [ e}
trel ut
). The

hha
LyN d throu
and 500
ained afté

ridge
nase

h

ntrati

COI’ICE

182 492.60

183 593.75 52 594




filtrate under reduced pressure. Standard procedure B: Reaction of am nes
havi ng neutral functionalities 0.125 _mgggl. of am ne are initially charged
and 0.03 mmol of sul phonyl chloride as a 25 solution in

1, 2-dichl oroethane is pipetted in by the synthesizer. After 24 h, the

m xture is adm xed with 0.5 mM of 1IM[err]and filtered through a two-phase
cartridge (50p nmg of |Extrelut (upper phase) and 500 hy of $ O2, HoDI | eg
phase: ethyl hc e)l The filtratg_j oncentrated punds¥ rle g ure.
-168- Standarfl @'?ged re C Reactlé(:)hr'l'lo garri nes havi np [gmell ﬁgggt ihgiréf ties
0. 05 nmmol of ] ol of Isul phdryl
chloride as ajsolution in 1,2-dichloroethane and 0.0p mol Jof trilet hyljam ne
as a solutionjin 1,2-dichl oroetd;).gne i S opi petcﬁed in by the dynthedi zer.
After 24 h, the solutyjon is 5 |n|t| IIy gm xed Wth 3|m of |saturfpted
NaHCO3 sol uti pn and the reacti oncmxt '

@L /N\L\
184 50466 | 82 | s05

_s——o
N
//(:CHs
Hc—N, CHs

185 — 582.75 59 583

@

w




filtered through a two-phase cartridge. The product is obtained after
concentrating the filtrate under reducgg pressure. Al reactions are
nonitored by thin-layer chromatography. If the reaction is not 10

conplete after 24 h at RT, the mxture is heated to 600C for a further 12 h

and the experinent is subsequently term nated. -169- Table 1: Ex. No.
Structure MV HPLC vV + -4/70 -
MW
Ex. No. Structure [g/mol] HPLC | MZ+H
CH, o]

0=8=—=0
186 566.68 60 567

187 579.73 30 580

()

/

CH,




172 - 173 - -174-

171 -

- 209 -
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Q
g 2 S
= n [32]
e et o
8 2 g
o L] bl
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Q x
- ©
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g | © =
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175 - -176 - -177- - 178 -
-210-
Ex. No. Structure MW HPLC | MZ+H
[g/mol]
0 N/“\%N
— ) e CH3

190 O—T—O 55067 | 54 560

N

//o
/S\\o
HC
C[‘s Q on,
o) NMN
N 4
191 Ny 511.60 70 512
OH 0=8—0 8
N
CH,
Ck"'s T
x N
N \<j
H.C
192 He > - 580.76 68 581
LN \\\O:S:O 8




179 -

Tabl e 2: -180- T - 181 -
-211-
Ex. No. Structure Mw HPLC | MZ+H
[g/mol]
Clia O ch,
o N/u\f(
N
Xy N/
193 476.60 89 477
CH,
0==?==0
HC \bll N N \CHs
CH,
‘ﬁa @  cH,
o] NJH%(N
\N’N 4
194 583.71 80 584
CH,
O0=$—0
o \ OH
H, G~ N
‘Ea O cn,
")%4(,«
XN /
195 505.64 84 506
CH,
Q=—=—8—0 .
|
Hac~\v//\\\,rN~\v/’“\\,IOH




183 - - 184- 185 -

-182-

-212-

=
b=
& o
= o 2
¥ 2 2
=) - x
™
S »
H3 m
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(&) N ) w m..a . V\\\
\ x / N
m N/ O—Z 2
o z
g z 4 © \/N
A m o
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-187 - -188- -189- -190 -
-213 -
Ex. No. Structure [gl\ldnv‘:“ HPLC | MZ+H
CC:» 9 ch,
0 NM
N
\N,N
CH,
o=?=o
198 [Nj 566.68 63 567
N
0
H,C”
GHy 9 cH,
(¢] N —
N
\N/N\<\¥
199 H, | 553.69 87 554
_ 0=s'=o
/\/\/N
HO
Cis & cn,
(9] N —
N
N 4
200 491.61 84 492
CH,
0=8§=—0
N
Hsc\/\/ \/\OH




- 191 - -192 - -193 - -194 -
-214 -
Table 5
Ex. No. Structure MW |HPLC|MZ+H]
cta 0 CH,
0 NM
/N
@A\M%ﬁ
CH,
201 0=T=O 51667 87 | 517
HN
O
CCS 0 CH,
0 Nu
/N
\N/N\L\
CH,
202 0=8—0 502.64] 84 | 503




-196 - -197 - -198 -

-195 -

-215-
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-199 - -200 - -201 - -202 -
-216 -
Ex. No. Structure MW |HPLC MZ+Hl
C|ia CH3
N = \
CH,
206 0=§=0 51868 77 | 519
N
HSC\N/C/CHS
]
CH,
CH, 0 CH,
0 Nu
N
\N/N\<\\
CH,
0=8=—0
207 A 566.73] 92 | 567
Hac\N




-203 -

204 - Tabl e 4: - 205 -

-217 -
Ex. No. Structure MW |HPLC MZ+ITll
cﬁa 0 CH,
0 Nu
N
5
CH,
0=S—0
208 \ 55271 87 | 553
kLN/CHa
Clia 0 CH,
x N N
N/
I CH,
209 0=%==0 s06.63| 52 | so7
N
Hac/ I
OH




-206 -

207 - 208 - - 209 -
-218 -
Ex. No. Structure MW |HPLC [MZ+H]
ﬁa 0 CH,
0 N —
~ N /N
N~ \<\\
. CH,
210 °—s|-—° s60.72| 62 | s61
N
r/“\N/l:i/CHs
o
CCS 0 CH,
0 Nu
N
\N,N
211 i - CH, 568.7] 88 | 569
N
?Ha
N\/\OH
CH, 0 CH,
p
\N’N\(j
212 CH 582.73| 89 | 583
0=—"=0 3
N
b
N\/\
OH
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-218 - -219 - 220 - -221 -
-221-
Ex. No. Structure MW |HPLC MZ+ITII
ta 0 CH,
N/lk'é(
~ N /N
N/
. CH3
219 0'—?—0 se471] 91 | 565
ENj
N
cta 0 CH,
j NIJYQ
N
N/
N CH:i
220 0—?— 556.73] 92 | 557
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230 -

-231 -

- 232 -

-233 -
-224 -

Ex. No.

Structure

MW

HPLC

MZ+

227

©
T

548.71

85

549

228

594.78

97

595

229

HSC"\’ N

0=§—0
OH

590.75

90

591




234 - -235 - - 236 - -237 -
-225-
Ex. No. Structure MW | HPLC|MZ+
cl:i3 0 CH,
~ N/ N
N/
CH,
0=8—/—0
230 h'l 530.69] 95 | 531
NL
HC  CH,
?ia 0 CH,
0 N —
~ N N
N/
N CH3
231 0=§=0 54271 88 | 543
(Nj
&
ﬁa 0 CH,
AN 4
232 5527| 91 | 553
CH,
o=$=0




-238 -
MV

- 239 -
HPLC MZ+H

- 240 -
-241 -

Ex. No.
-226 -

Structure

Ex. No.

HPLC

MZ+H]

233

534.68

65

535

234

520.66

83

521

235

530.69

89

531




- 242 - - 243 - - 244- Ex. No. Structure
MWV HPLC MZ+H 245 - =297 -
Ex. No. Structure MW |HPLC|[MZ+H]
.cts CH,
0 N —
x N N
N/
CH,
236 0'—‘—’?—’:0 542711 70 | 543
Q
O
cts 0 CH,
0 N —
N
\N/N\<\\
CH,
o=s|=o
237 [Nj 580711 81 | 581
N
0
HC”




246 -

247 -

- 248 - - 249 -
-228-

Ex. No.

MW

HPLC

MZ+H

238

\N,N 4
504.66
CH,

81

505

OZ?:O
HaC\N/\/N\/CHs
I
CH,
CH

\N,N 4
— Y —— CH3
239 0=5=0 ss51.67| 86 | 552
[Nj
N
NF |
™
Cta 0 CH,
o N’u\rﬁxff
N
240 s18.68] 85 | s19
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- 254 -

MV

HPLC

255 -

- 256 - -257 - Ex. No.
MZ+H =230 -
Table 6
Ex. No. Structure MW HPLC | MZ+H
CH, 0 H,
& N~
N/
243 477.5869 86 478
CH,
0‘:?":-0
N
.\/\OACH,
0 N —
& N N
N/
244 495.605 62 496
CH
o:slzo 8
N
~ N
N/
245 511.6044| 50 512

Structure
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- 262 -
1.22, t,

m 6H 3.50, m 2H, 3.70, m 2H, 425 quart.

2H, 11.42,

3H;

S,

263 - [err]

10

1.36, t, 3H 1.82,

200 MHz 1H NWVR ( DMSO- d6) :
Sex. gﬁ 2.61, s, 3H 2.88, m 2H 3.08,
2H, 7.48, d, 1H 7.95, m

0.96, t,

1H 12.45, s, 1H. - 264 -
Ex. No. Structure MW HPLC | MZ+H
@)\ /N\/&\
249 H, 581.6963| 77 | 582
0=?"'0
?
CH,
Cis Q  cH,
0 NJH%
~ N/ N
N/
250 0—8=—0 CH, 557.6303| 76 | 558
I
”1@
CH 0
k3 CHS
0 —
N /
©/LN/
251 0= 539615 | 74 | 540

3H;



Pat ent cl ai ns

al kyl havi ng
strai ght-cha
different and
strai ght-cha
carbon atons,
up to 10 carb
which is opti
substituents
trifluoronmeth
strai ght-cha
and/ or by rad

1.
represents hydpggen or st

2- Phenyl - substituted i m dazotriazi nones of the general
formula (1) HN Rlerr]

rai ght-chain or branched

up to 4 10 Carbon atons, R2 represents
n al kyl having up to 4 carbon atons, [err] are identical or
each represents hydrogen or represents 15
T or_pbrfanched al KenyT _or _al KoXy naviing 11 Fach Fase Jp to 8
(ﬁ"'l?"bdresents a stYHFYFR - chain or lhr MBhe i N havi ng
bn atons which is optionally interrypted by an pxygep atom and
pnal |'y Jmongt™sor  pol ysubst CcHyt ed by ifdentichl or|different 20
el ectegd fr nsisting qf trif]uoropethyl,
DXY, hyldr oxy rboxyl, bénzyl oxycarbpnyl,
n or brjanched| al kqxycaft bogyl havinglup to p car pon af ons
cal s th aw r]
252 o CH3 5155677 64 516
CH,
N
253 CH, 4725266 | 38 473
0
0L~z
N CH,
CH 0
|\3 CH3
0 N —
/N
\N/N\<\\
254 CH, 4595715 88 460
O=SI,=O
N




[err] - 265 - a and b are identical
nunmber 0 or 1, 5 A represents a r cal COor SQ2, [err
or different and each represents hydrdgen, or 10 represents

having 3 to 8 carbon atons, aryl
6- menber ed unsat ur at ed, partially unsat urated or saturated,

having 6 to 10 carbon atons,

or different and each represents a

] are identica
cycl oal kyl

ab-to

optionally

benzo-fused hETETrQCyClr€ naving 4gp to 3 Neteroatl ofs TGP t,%~%@2%§
consi sting of EXN-4nd 0, wher e SEHEVRES M erefftt pned ring
systens are optionalfly nDno- or polysubstltuted
CH,
k A
@A NJ(\
CH,
255 0=~?=—’0 551.5486 | 78 | 552
N
F
:20+F
F
0 N’U\(4<
x N VA
N/
256 574.6824 59 575
CH,
O==S€=O
0
N i\
§=0
\
NH,
CH, 0 CH,
0 N)H%(
x N VA
N7 \<\\
257 CH 49757731 40 498
3
O==?==O
N
OH




by identical or different substituents selected fromthe group consisting
of hydroxyl, nitro, trifluoronethyl, 3%$§Juoronethoxy, car boxyl, hal ogen,
straight-chain or branched al koxy al koxycar bonyl having in each case

up to 6 carbon atons or by a 20 group of the formula -[err]
I n which - 266 - ¢ represents a nunber 0 or 1, [err] are identical

or different qmi—TEaC{T TEPTrESENtS_Nydrogen or 5

strai ght-chai § BFNer inched al ky| St g up to 5 clar M3h aﬁSHE,NB?q[err] each
represent strgight-cphain or branched al koxy haVIHP up 10 to
6 carbon atong, or CH,’ ) CH :

3

S A

0 N N
a N/
N~ \<\\
258 4595715) 90 | 460
CH,

O==f==0

259 0—8— CH, 473.5986| 80 | 474
=5=
N
CH,
CH, 0 CH,
o N/n\7¢‘<
Nl
>
N/
260 461.5439| 83 | 462
CHa
0==|==0
N




represents straight-chain or branched al kyl
which is optionally nono- or polysubsjigégeuj by identical or different
substituents selected fromthe group consisting of hydroxyl,
strai ght-chain or branched 15

having 6 to 10 carbon atons,
having in each case up to 6 carbon atons or by a

al koxy or al koxycar bonyl

hal og

having up to 8 carbon atons

en, aryl

i denti cal

group of the ffornura-[err] rn whch 20 erri’are
or different am‘ﬂ"'@&cw represent gen or strali thwc PHCOM%anched
al kyl having dyp to 4jcarbon atons, and 25 d regresents a
nunber O or 1} or [efr] together wifh the nitroggn-atomj{formla 5- [to 30
7- menber ed saﬂurated hetero?:tle whffch nflg optional |y céntai p a
N Ny
x N
N/
261 503.6687) 71 504
0=5=0 s
N
H,C CH,
CH, HC
f? Q  oH,
o] N/u\rgih
\N,N 4
262 CH, 517.6086 | 71 518
o==?==o
N
vﬁ
o]
CH, o CH,
0 N’JL\T5‘<
/N
N
263 o Ly 511.6044 | 76 512
=
0==?" 3
N
o
~CH,




- 267 - further heteroatomfromthe group consisting of S and O or a

radi cal of the fornmula -[err] in whi QQ«_,,E_R[err] represents hydrogen, aryl

having 6 to 10 carbon atoms, benzyl, a 5- to 7-nmenbered aronatic or

saturated heterocycle having up to 3 heteroatons fromthe group consisting

of S, Nand O which is optionally substituted by nmethyl, or 10

represents stf -[charn or brgnched al Kyl nhavi fg ip r at ons

which is opti 0%1%]‘\7 subst i t ut ed SFY*N¥dr oxyl , RO r@&res‘éﬁt‘gaﬂﬁ havi ng 6

to 10 carbon ptons, {or reerHesents trai ght-chai nfor brahched| al ky] havi ng
3

up to 4 carbop 15 tonms CHerr] afe-idengical]or d|fferent
and each reprpsents hydrogLnoor ﬁ i -

—

N
& N
N/
264 CH 3 518.5989 74 519
=?=o
N

0

/7 Ny

a N
@AN/ Kﬁ
265 CH, 552.6573| 91 553

0=$=0
N
N/\|
L_o
CH, 0 CH

266 ? 566.6844 | 71 567
N




chain or branched al kyl having up to 4 carbon atons, 20

and/or the al kyl chain |isted above u r [err is optionally substituted
by cycloal kyl having 3 to 8 carbon atons, aryl having 6 to 10 carbon atons
or by a 5- to 7-nenbered partially unsaturated saturated or unsaturat ed,
optionally benzo-fused heterocycle which may contain up to 4 het er oat ons

fromthe groyp consysting of S, N 75 _a rjadi cal of
the fornmul a -Nﬁ"é‘{”r i n which RPE'P"T"T“represents hWo JFELCFW&VI, '
formyl, trif”uoronethyl 30 L stranht-chain-or
branched acyl| or al Koxy |ng |n each case up tp 4 carlbon gtons, - 268

- or represents strdlght ain /ﬂf;fﬂf%£d al kyl | having up tlo 6
CH

267 3 567.6692] 48 568

N/
N~ \<\\
268 4776084 90 | 478
CH,

~ N
N \<\\
269 s69.6851| 73 | 570
CH,




carbon atons which is optionally nono- or polysubstituted by identical
di fferent substituents selected fromtjag group consisting of hydroxyl and
straight-chain or branched al koxy 5

carbon atons, and where aryl
pol ysubstituted by identical

having up to 6
and the heterocycle are optionally nono- or
or different substituents selected fromthe

or

group consistfn T piiro, nhalogen, - SO3H, stralght-cha thed 10
al kyl or al ko Jg‘hﬁ?/i ng in each Y™ to 6 carbdn %Wom;aPﬁé jrﬁ(%’i; ,
trifluoromethyl, triffluoronmeghoxy angl/or by a radical of thefformyla [err]
in which 15 [err] arfe identi¢al or ffefBnt and |leach represents lpydrogen
or straight-chain or| branche I Ky £Ng up to |6 carben atpns, and/or 20
N
\N/N\/<\\
CH
270 o __:?:0 3 651.766 | 65 652
QAD
0=8$=0
OH
0 N =
X N
CHS
0=S=—0
271 Ill 541.6309) 71 542
@l@*
o)
HC”
CH, Q CH,
(o] NJHé(N
x N
N \<\\
272 ol CH, |607.6133] 39 | 608
T |
FVo




[err] represents a group of the fornula [err] in which 25

[err] have the neanings of [err] givemygbove and are identical to or
different fromthem and/or 30 [err] represents adamantyl, or
represents radicals of the fornul ae - 269 - or represents cycl oal kyl
having 3 to 8 carbon atons, aryl having 6 to 10 carbon atons or represents

a 5- to 7-nmenp artrally unsaturated, saturate

unsat ur at ed, )%t ‘hgl | y_benzo- f P& et er ocycl e%/n%ﬁ nh‘i’ﬂé%#g’l“ﬁ up to 4
het eroatons ffomtheg group consisting of S. N andg O, or|a rafical |of the
formula -NR[efr] in which =~ Gt CH, :

273 CH, 511.6044 | 92 512

\N N4
274 589.7164 | >95 | 590

N N/
N/
275 4775869 >95 | 478




10 R22 has the meaning of Rl err] given above and is identical to or
different fromit, or represents car@g&yL, fornyl or straight-chain or
branched acyl having up to 5 carbon afons, 15 and where cycl oal kyl, aryl
and/ or the heterocycle are optionally nono- or polysubstituted by identical
or different substituents selected fromthe group consisting of hal ogen,
triazolyl, trftruorqnetnyl, (rI1lU0r ONELNOXY, cajboxy/l, srrﬂr_ﬁrfchain or
branched acyl &N doxycar bony! SHE$MSg i n _each clsé“%p tHFLE 2@1‘*“ '
carbon atons,| nitroland/or by groups of the formjlae - err]r[err] i n which

ﬁa M H3

N =
N
a N
N/
276 463.5598 64 464
CH,

—

O=S=—=—
| o
HSC/\N/\/
CH, 0 CH,
(¢] N —
N
X N
277 44953271 >95 450
CH,
O==i==0
HC < A
H

X, N
278 507.6134 | >95 508
HS




270 - e
formul a or

represents a nunber 0 or

represents cycl oal kyl

havi

hydrogen or strai ght-chain or branche

which is optionally substituted by cycl oal kyl
7 carbon atoms, benzyl oxy,

t et rahydr opyranyl ,

1, R23

1%

3 to 7 carbon atons,
| kyl

or r

having 3 to 10
t et rahydr of ur anyl ,

represents a radical

of the
epresents

having up to 4 carbon atons

strai ght -chaijn_or_bfanched al Ko al Koxycar bohyl _hav h case up
to 6 carbon Jt&ﬁ@@ dar boxyl | ﬁ§988§vcarbonvl 0 Bﬂ@nyﬁﬂ%ﬁ r its part
may be nono- J?r pol3subst|tuted by identical or differgnt sqbstituents
sel ected fronpthe grfoup CHyrai ght- 15 chain or
branched al kgxy havilng u bon/atons, hydfoxyl and hgl ogen], and/or
al kyl which ifs optignally y radical$ of the for|mul agl [err]
1 CH,
279 o—s\—o 532.6232]| >95 | 533
N/\
A
D
CH,
0 N =
/N
\N /N\<\\
1 CH,
280 O—S\_O 560.6775] 89 561
N/\
A
O>r/CH3
H,C
3 CH,




20 in which [err]
or straight-chain or

fromthe group consisting of S and O,

phenyl or
i denti cal

are identica

or different and each represents hydrogen

branched al kyl hgxéng up to 8 carbon atons, 25
or R28 and R29 together with the nitrogen atomforma 5- to 7-nenbered
saturated heterocycle which may optionally contain a further

-271 - and [err]

het er oat om

represents

?g Nty [ > [err] hage The-meani ngs o e T e el © and are
CH, o oy,
”)H%N
\N/N\/<\\
281 CH, |636.8199( 88 | 637
o=T=o
(\N/\/\N
o]
f? Q CH,
\N/N\L
282 1 CH, 476.5585| 50 | 477
o—f—o
l/\N /N
o
0 N)j\‘%
N
283 CH 489.
0:__?__:0 3 8959811 93 | 490
N
HO




or different fromthem [err] have the neanings of [err] given above and
ifferent from them and/ or
are optionally substituted by

are identica
cycl oal kyl ,

aryl

to 10

and/ or the heterocyc

straight-chain or branched al kyl

optionally substituted by hydroxyl,

0

PR
having up to
car boxyl ,

6 carbon atons which is
by a 5- to 7-menbered 15

het erocycl e WEVTE%;Tﬁ‘T6’3—ﬁéT@TUHTﬁﬁﬁ‘TTTﬂﬁT?ﬁ?TFWﬁ%?TKWB|s g pf S, N
and 0, or by ¥ of the for miF¥™™ err] in whi hM HPLCIMZAH or r ]
represents hydrogen|or has the neaning of RO givén abovie and is igentical
to or differegnt fropit, R32 apd R33 shave_the nmeanings fof [grr] g] ven above
and are identfcal td or differleht frdmthgm 25 4 andl R35 fjare iHentica
or different jand eadgh representg OgeA\ or strdight- [chainf or bfanched
al kyl having up to g carbon atof
284 CH, 622.7928 | 68 623
0=8§=0
r”\N’\\/’\N’A\J/[::]
o
Tf Q  cH,
AL
x N Vi
N
285 \HH 608.7657| >95 | 609
o=s\—<-.o :
r/\N/\\/’\N’A\[::]
0
Cia )OH/EHS
0 N ==
N
2 CH :
86 0—=s8=0 3 583.6873| 85 584
F
N
OH




optionally substituted by hydroxyl or by straight-chain or branched al koxy
having up to 4 carbon atons, or 30 _, 5272 - [err] together with the
nitrogen atomforma 5- to 6-nenbered“saturated heterocycl e which may
contain a further heteroatom fromthe group consisting of S and O, or a

radical of the forrmula -NR[err] 5 in which Rerr]
represents h aTocen,‘hydroxyT, Strai gnt-char n_or [br,anc 3@"3# r bonyl
having up to {7 Exd¥odn atons or SEPESEnt - chain or b ving up
to 5 carbon atons wjich is 10 optifonal Ily subpstituted

by hydroxyl, (or

k%
\ \C\

287 ' 511.6044 ] >95 512

o_T=o
o
HO
Ccs Q CH,
N = N
\N/N\/<\\
288 o=8—0 CH, 1541.6309| >95 | s42
L
Hsc\o /@/\/
OH
CH, 9 CH

S
289 h,l 5416300 | >95 | 542

OH




[err] together with the nitrogen atomforma 5- to 7-nenbered 15
unsaturated or saturated or partially 4psaturated, optionally benzo- fused
het erocycl e which may optionally contain up to 3 heteroatons fromthe group
consisting of S, Nand 0, or a radical of the fornmula -NRerr], 20

in which Rerr] represents hydrogen, hydroxyl, formyl, trifluoronethyl,
strai ght-chai f-or_brpnched acyrl,_al Koxy or al koxycarbonyl. - hayving.Jn each
case up to 4 ¢l htons, 25  Structure aMBf E‘Bﬂéﬂéﬁg’é‘
straight-chai p or brjanched al kyl having up to 6 qarbon atonsfwhich is
optionally nopo- or pol ysubstitgyted by,sidentical |Jor differen|{ subgtituents
sel ected fromlthe grpup consistjfig of Pydr¢Xyl, tjrifluofjonet pyl, ¢ar boxyl ,
straight- chaifn or byanched al ko oN“a car bgnyl haying tn ea¢h 30

case up to 6 ﬂ£arbon at ons, or by S f\/<\h\e fgqrmul a
N

CH,
290 ?H 0=—S—0 571.6574{ 73 572
3
(o] N
o)
H,C”
‘Es 9 cH,
0 N/u\f<N
SRS
0=§=0 CHs
291 -1 569.6851| 83 570

292 T 597.7393 | 89 598
N

HC CH,




- 273 - [err] in which 5 g and h are identical or different and each
represents a nunber 1, 2, 3 or 4, and f represents a nunber 0 or 1,
D represents a group of the formulla -CO or -SO2, 15 R38
and R39 are identical or different and each has the neaning of R7 and
Rlerr] given above, R err] represents straight-chain or branched al kyl

having up to car bqn at ons,
Ex. No. Structure MW | HPLC|MZ+H

¢ A
N — N
\N/N\/<\\
0=8=—0 s
293 -1 581.6963{ 76 582
N

294 609.7504 | 83 610

CH,

295 609.7504 | 77 610




20 Rlerr] represents straight-chain or branched al kyl having up to 6
carbon atons, [err] are identical or c§4 ferent and each represents hydrogen

or 25 strai ght-Chai n or branched al kyl having up to
4 carbon atons, or R37 represents a radical of the formula -(COJ[err]-E,

30 in which - 274 - | represents a nunber 0 or 1, E represents

cycl oal kyl hapimg_3C0 7 carpom _atons or_penzyt,

represents aryl ilng 6 to 10 SYUBHYFE atons or a|5-MWo |HPLCIMZ+H

(0] /N
x N
N7 \<j
CH,
0=8§=0

N
296 \ 583.7122| 82 584

N
N
H,C 0
O\CHa

cca

QO cH,
NMN
\N/N\/<\\
CH,

0=$=0
297 \ 611.7227| 88 | 612

N

(j\/o :

° 0
~CH,

T:a

O  ch,

x N

N~ \<\\
CH,

298 °=3§° 5716574 89 | 572
N
H
3c\ o/\/O
o\




6- menbered aromati c heterocycle having up to 4 heteroatons fromthe group

consisting of S, N and 0, where the a

optionally nono- or
selected 10

pol ysubstituted by 1denti cal

or

enmentioned ring systens are
different constituents

fromthe group consisting of nitro,

hal ogen, -SQBH, straight- chain or branched al koxy having up to 6 carbon
atons, hydroxyT, {rI[iT uoronet Nyl tri1ludor omet NOXy,..or z”rﬁglgal of the
formula -[err lF‘IE?S“ Structure i ch eM@h@ﬁiﬂt fffapi ng of
[err] given apove arld are identical to or differé¢nt fro|mthem 20
or E repriesents {radi calsc@f thedornblHae CH3| -
d /NK/\\
299 0—3—0 567.6692 | 81 568
0
o
“CH,
o N =
Ng
CH,
0=$==0
300 ! 627.7221 | 82 628
HE’C o
s \I(\o
CH, O . o}
3 \CHa
Ccs CH,
N —=
&N/Nﬁ
CH,
oO=—8—
301 7 ° 661.7396| 64 662
N
0
o‘; 0
O
~CH,




- 275 - and the heterocycle listed under R3 and R4, which is forned
together with the nitrogen atom is o_@%'oo_nally nono- or pol ysubstituted, if
appropriate also gemnally, by identical or different substituents sel ected
fromthe group consisting of hydroxyl, fornyl, carboxyl, straight-chain or

branched acyl or 5 al koxycar bonyl having in each case up to 6
car bon at ons, trU And groups o] the tornulae -J[eryl. 1 B and R47
have the meaniddsN®fl [err] gi verr'™®% and are |g #vca Hpﬂb plza {f erent
fromthem 15{R48 represents hydr oxyl or strai gkt chai p or pranched al koxy
having up to b car boT atons, | C“s repr se nquaber ® or I, 20
©)\ /N\/C\
o—s—o
302 599.668 | 77 600
N
o}
HSCJLO/\/O
N
CHS
“L“s 0 CH,
0 NM
/N
CH,
0=—S—
303 \ 555.658 | 83 556
N
HL._ O
0
CH, CH,
N = .
é*vg
°=T=° Hs
304 N 654.7916| 60 655
Hsc/\Nj\,O
o\cna
HC




and [err] are identical or different and have the neanings of [err] given
above, 25 and/or the heterocycle |isteg,under R3 and R4, which is forned
together with the nitrogen atom is optionally substituted by straight-
chain or branched al kyl having up to 6 carbon atons which is optionally
nmono- or pol ysubstituted by identical or different 30

substituents FErected Tromthe group consisting qrf rp. roten, -
276 - car boxy| F%N®1loal kyl or c%‘f"ﬁ‘gf“kyl oxy _havi rql{1 eaﬁﬁﬂz 3@2*% to 8
carbon atons, |straight-chain or branched al koxy qr al kokycar ponyl [having in
each case up fo 6 cafbon atonsj:or byfga ragH,cal df-the

0—=§—
305 626.7374] 86 627

N

CCa )CHs

N

0)’\/0

0]
“CH,

306 6277221 82 | 628
f? CH,
N —d N
\N/N\<\\
0=$==0 e
307 _/s’“ s837122| 81 | 584
N
Hsc/\/\/o !




formula -[err] 5 in which [err] are identical or different and each
represents hydrogen, phenyl, carboxyl gspenzyl or straight-chain or branched

al kyl or 10 al koxy having in each case up to 6 carbon
atons, [err] are identical or different and have the neanings of R err] and
Rl err] given above, 15 and/or the alkyl is optionally

substituted by _aryl{having 6 to_lO0 carbon atons yh j eTH] t may be
nmono- or pol ys B&%r uted by ideﬁé? or differe1t%@8bsﬁlFﬁ%§4§3£elected
fromthe groyp consilsting of haglogen, hydroxyl, gtraight-chdin or| branched
al koxy having up to|6 carbon atlohs, orf] by Bsgroup of the forjmula F NRl err]
20 in which [lerr] h3dve the neanigs and Rb2 gi ven abdve anF are

a N
N/

308 631.7568 | 29 632

309 0 =/$ =0 569.6851] 60 570
N
HC Y\o /Q
CH, Ogy
3
ﬁ' L
N = N
. ,N\/<\\
CH,
310 0=$==0 597.7393| 62 598
N
Hsc/j/\o’ ;
o\




identical to or different fromthem 25 and/or the heterocycle |isted under
[err], which is formed together with tjag nitrogen atom is optionally
substituted by aryl having 6 to 10 carbon atons or by a 5- to 7-nmenbered
saturated, partially unsaturated or unsaturated heterocycle having up to 3
30 heteroatons fromthe group consisting of S. N and O,
optionally al fo_attgcned via a M trogen ruancrromn,] Wher e[Lhe. |%9H>ystem;
for their parf B=Ne b77 - nay bSUEME  t uted by md\"& HpL.C '
strai ght-chai p or brlanched al kyl or al koxy havi ng I n eagh cape up|to 6

carbon atons,|or 5 ﬁ, j\'/zm’
N —
é\\/h‘{\
N
CH,

311 =$=0 581.6963| 87 582

312 °=T =0 60975041 71 610

313 633.7291| 47 634




R3 and R4 together with the nitrogen atomformradicals of the fornulae 10
[err] are identical

and their sal
2- Phenyl - subs
according to
strai ght-cha
represents st

i dentical or

s or different and _ h represents hydrogen, straight-
chain or branched al kyl having up to carbon atons, hydroxyl or represents
straight-chain or branched al koxy having up to 6 carbon atons, 15

ts, hydrates, N-oxides and isoneric forns. 2.
ITUred tmadazotri aZt nones or_tne ggneral jorngla S
CEXt M8-1] i n_whi ch p@tructure Rlerr]l MWept MZ+H
n or brlanched al kyl having up to 3 darbon phtons 278 - R2
ai ght-lchain al kyl having up to 3 cgrbon ajons,|[err] are
i ff er gnt and each ﬁ%pres ts gmydroden or feprepents
N = N
N NS
N \<\\
CH,
0=8$=0
314 X 570.629 59 571
N
A
" L
HN CH,
315 633.7291{ 35 634
toA
N =
N \<\\
0==8=0 ks
316 oM, "f" 5837122 51 | 584
X
H,G"(Z-l3




5 straight-chain or branched al kenyl or al koxy having in
each case up to 6 carbon atons, E@gsents a straight-chain or branched
al kyl chain having up to 8 carbon ato which is optionally interrupted by
an oxygen atom and which is optionally nmono- to trisubstituted by identical
or different 10 substituents selected fromthe group

consi sting of [NyOroxXyl, fraoring, cnrorine, carbqgxyl.. DENZyrpxycatbonyl,
strai ght-chaip rNoyrfanched aIkoﬁV@QPﬁbnyl havi ng 4d"¥b b Hﬂ%ﬂﬁ ons, and
by radicals of the flornulae -[err] [err] 15 in wWjich 20[la anfd b afe

i dentical or flifferegnt and ‘each rf?reseats gy numger 0 of 1,

Do)

317 °=7=° 611.7227| 51 612

z/
J/\Z

318 °=T=° 571.6574| 75 572
N
H:C\O/\/O

°‘cu,
T? Q  cH,
(o) NJH%N
SARE
0=—§=— o,

319 - \ 603.7026 | 64 | 604

o’;




279 - A

- represents a radical COor SOerr]2, [err] are identical or
different and each represents hydroge or cycl opropyl, cycl opentyl,
cycl ohexyl, cycl oheptyl, phenyl, plper|8|nyl 5 and
pyridyl, where the abovenentioned ring systens are optionally nono- to
trisubstituted by identical or different substituents selected fromthe
group consi st T nydr oxXyl, nifro, (ri11uoronetny i E;g 1 hoxy,
car boxyl, fl ub:kg‘nlgf' chl orine, st it - chai n_or raﬂ@heihg ‘g nﬁ
al koxycar bonyl havi in each case up to 4 carbor] 10 - atons,
or by a groupjof the formul'a -[err] in which ¢ ‘represents a nginber 0 or
1, 15 [err] afe identical or dif grentoandhpach rlepresepts hydrogé¢n or
strai ght-chai b or brjanched al kyl haV| fo 4 darbon ftons
i)k /N\/<\\
320 o=s_o 567.6692| 74 | 568
N
SNt
Oy
CH,
o N =N\
\N/N\/<j
0=§=0 e
321 - \" 597.652 | 88 | 598
;: N
o
[ ]: O\CHS
(o o]
.y
\M{X
322 o "o le277221| 80 | 628
N
g~ AT
(¢}
cn,\ﬂ/ﬁ\ O
CH,




or 20 [err] each represent straight-chain or branched al koxy having up to 3
carbon atonms, or represents straight-ghagi.n or branched al kyl having up to 7
carbon atons which is optionally nono- or polysubstituted by identical or
25 different substituents selected fromthe group

consi sting of hydroxyl, fluorine, chlorine, phenyl, straight-chain or
branched al kok al koxycarbony] having 1n eachjc up., Lo~ bon at ons,
or by a group g”}x‘oltﬁ?ie formula -r?ﬁ?‘f‘“‘&‘o MW R4 %‘%"aﬁ - 280 -
[err]are idenfical or different and each represents hydfogen|or

N =
X A{l
323 oo " | e47.7562| 47 | 648
N
o/\/o ;
o‘cH,

324 0=5=0 555.658 43 556

T:‘a CH,
o] N =

x N N
N H

0=85=0 3

325 l 654.7916 54 655
H!c/\N/ﬁ\/O
S




straight-chain or branched al kyl having up to 3 carbon atons, and 5 d
represents a nunber 0 or 1, or 10 g [err] together mnth t he
nitrogen atomforma pyrrolidinyl, nDrphollnyI pi peridinyl or triazolyl
ring or radicals of the fornulae R err] represents hydrogen, phenyl,
benzyl, norpholinyl, pyrrolidinyl, pi peridinyl, piperazinyl or

N- net hyl pi per fZi n repr.eseh | gt - chai n
or branched a l\éﬁai\n ng up t o DWSPHon at ons whilc Sf )lgﬁ‘g 1@%["&
substituted by hydroFyI R9 represents stralght-chaln or bfanch¢d al kyl

having up to B carbon atons,
W
S ,N\/C\

326 o=f=o “s leuar214| 711 | 625

e

327 Nf 689.8375] 42 690

328 583.7122| 40 584




-281 - [err]are identical or different and each represents hydrogen or
straight- chain or branched al kyl hayipg_up to 3 carbon atons, 5
and/or the al kyl chain |isted under Rg 4 is optionally substituted by
cycl opropyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, pyridyl,
qui nolyl, pyrrolidinyl, pyrimdyl, norpholinyl, furyl, piperidinyl,
tetrahydrof urpnyT__Off by radicalrs, or, the tornmul ae|N TTr ESENL b
hydr ogen, hydrgéﬂt formyl, tri Y Snethyl, 15 MW Hﬁ% Mz
strai ght-chai p or brlanched acyl or al koxy havinglin each caspe up fo 3
carbon atons,| or regresents straigght-chgin ol br anehed pl kyl| havi pg up to 4
carbon atons hich ijs optionallytg%no- o tfi*subgdtitutef by |dent|cal or
different subptituents sel ected frgm the p 2(
consi sting of| hydrodyl and strai i AN branched a] koxy] havi pg up to 4
car bon atons,
— CH,
329 O_T_o 555.658 | 49 | 556
N
HSC\/\O/Q/
0\
CH,
C|\H3 o] CH, Chiral
”JKF(N
[5/\»\(\\
330 525.6315) 83 526
CH,
0==T:=O
N
Q\)\/OH
T\Hs o] CH, Chiral
O N/[H%(
O \N/N\/<N\\
331 CH, 5256315 71 526
o==T:=o
N
©\/-:\/OH




and where phenyl and the heterocycles are optionally nono- to
trisubstituted by identical or dlffergﬁé_substituents selected fromthe 25
group consisting of nitro, fluorine orine, -S@B8H, straight-chain or
branched al kyl or al koxy having in each case up to 4 carbon atons,
hydroxyl, and/or by a radical of the fornula -[err] in which -282 -
[err] are iddgmtrcatjor dffferent angd each TEepresents._n QU oT
strai ght - chai [nEB&M%anched al kyStr#d¥eng up to 4 taM¥n |3y ME&H
and/or [err] [represgnts a grng of the formula -Jerr] 1jn whilch 10

CH
/N\/<\\
332 555.658 91 556
0_S=0
N
O
OH

/u\‘%<
,N\/<\\
333 477.5869| 76 478

N
HO
CHS
H.C
CH, 0 CH,
0] N —
~ N /N
N/
334 4785745| 62 | 41
CH
o—T_o s
N




[err] have the nmeanings of [err]given above and are identical to or
different fromthem and/or 15 [err]_&gP[esents adamantyl, or represents
radi cal s of the formul ae 20 or represents cycl opentyl,

cycl ohexyl, cycl oheptyl, phenyl, norpholinyl, oxazolyl, thiazolyl,

qui nol yl, isoxazolyl, pyridyl, tetrahydrofuranyl, tetrahydropyranyl or
represents radrcars ol _tnhe 1ornmu ae 5 - 22 nasf the_jreani ng of
Rlerr] given ja dnd i s ident PERF S or differ en™MWr L | ME+H epresent s
car boxyl, forjyl or straight-apain or, branched a¢yl having up to B carbon
atons, 10 and mhéreLfycIoa kyl ,CBhenyl |and/ or| t he jhet erpcycl es
are optionallly nono- to o

Q)

N =\
N
N~ \<\\
T CH,
335 O—T—O 490.6292| 42 491
(7‘
N




trisubstituted by identical or different substituents selected fromthe
group consisting of fluorine, chlorine, triazolyl, trifluoronethyl,
trifluoromethoxy, carboxyl, straight-chain or branched acyl or

al koxycar bonyl having in each case up to 5_.carbon atons, nitro and/or by

groups of the formul ae - SG3H, 15 '26Férr] in which e represents a

nunber 0 or 1, 20 R23 represents a radical of the fornula or - 284 -

represents cycl opropyl, cyclopentyl, cyclobutyl, cyclohexyl or cycl oheptyl,
Example 336 :

2-[2-Ethoxy-5-(4-ethyl-piperazine-1-sulphonyl)-phenyl]-5-methyl-7-propyl-3H-
imidazol[5,1-f]{1,2,4]triazine-4-one hydrochloride trihydrate

0:?:0 CH3

N

[ +] ci  x3HO
N
P
H,C

If the free base from Example 19 is crystallized from a mixture of an organic solvent
and dilute aqueous hydrochloric acid, a hydrochloride trihydrate is obtained.
10 m.p.: 218°C
Water content: 9.4% (K. Fischer)
Chloride content: 6.1%

Example 337
15

2-[2-Ethoxy-5-(4-ethyl-piperazine-1-sulphony!)-phenyl}-5-methyl-7-propyl-3H-
imidazo[5,1-f][1,2,4]triazine-4-one dihydrochloride



represents hydrogen or straight-chain or branched al kyl having up to 4
carbon atons which nmay optionally be substituted by 5

cycl opropyl, cycl opentyl, cycl ohexyl , benzyl oxy, tetrahydropyranyl,
tetrahydrofuranyl, straight-chain or qunched al koxy or al koxycar bonyl
havi ng in each case up to 4 carbon atons,“*Benzyl oxycar bonyl or phenyl which
for its part may be nono- or pol ysubstituted by identical or different 10
substituents selected fromthe group consisting of straight- chain or
branched al koxy having up to 3 carbon at , Uygroxyl, fluorine and
chlorine, and/or where al kyl is_aqptional supstituted by radicals of the
15 fornul ae Hg® [ e®r ] HNn N[err] are identical or
different and each represents hydrageniQr _
strai ght-chain or branched al kyl hg Bib to

carbon atons, or

O=I=O

Y e
S

H,C

035g (0.712mmol) of 2-[2-ethoxy-5-(4-ethyl-piperazine-1-sulphonyl)-phenyl]-
5-methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazine-4-one are suspended in 8 ml of
5 ether and dichloromethane is added until a homogeneous solution is formed. 24 ml of
a 1M solution of HCI in ether are added and the mixture is stirred at room
temperature for 20 minutes and filtered off with suction. This gives 372 mg (99%) of
2-[2-ethoxy-5-(4-ethyl-piperazine-1-sulphonyl)-phenyl}-5-methyl-7-propyl-3H-
imidazol[5,1-f][1,2,4]triazine-4-one dihydrochloride.
10 200 MHz 'H-NMR (DMSO-dg): 0.96, t, 3H; 1.22, t, 3H; 1.36, t, 3H; 1.82, sex., 2H;
2.61, s, 3H; 2.88, m, 2H; 3.08, m, 6H; 3.50, m, 2H; 3.70, m, 2H; 4.25, quart., 2H;
748,d, 1H; 7.95, m, 2H; 11.42, s, 1H; 12.45, s, 1H.



[err] toget hewwigg%ggg nitrogen atom form a norpholinyl, p@@r@}g’%@,@b or
3

pi peridi nyl ring, and [err] represents phenyl or adamantyl,

[err] have the nmeanings of [err] given q?@xg and are identical to or
different fromthem - 285 - [err] ha t he neanings of [err] given
above and are identical to or different fromthem5 and/ or
cycl oal kyl , phenyl and/or the heterocycles are optionally substituted by
straight-chain or branched al kyl having up to 4 carbon atons which is
optionally substituted by hydroxyl, carboxyl, pyridyl,

Patent claims

1. 2-Phenyl-substituted imidazotriazinones of the general formula (I)

0O R1
HN/lHé(N
R X N~
N \ ]
soNRR* R
5
5 R
in which

R! represents hydrogen or straight-chain or branched alkyl having up to 4

10 carbon atoms,
R? represents straight-chain alkyl having up to 4 carbon atoms,

R? and R* are identical or different and each represents hydrogen or represents
15 straight-chain or branched alkenyl or alkoxy having in each case up to
8 carbon atoms, or
represents a straight-chain or branched alkyl chain having up to 10
carbon atoms which is optionally interrupted by an oxygen atom and
which is optionally mono- or polysubstituted by identical or different
20 substituents selected from the group consisting of trifluoromethyl,
trifluoromethoxy, hydroxyl, halogen, carboxyl, benzyloxycarbonyl,
straight-chain or branched alkoxycarbonyl having up to 6 carbon
atoms and/or by radicals of the formulae -SO;H, -(A)a-NR7R8, -0-CO-
NR’R¥, -S(0)»-R’, -P(O)(OR'%)(OR ™),

A



pyrimdyl, pyrrolidinyl, piperidinyl, tetrahydrofuranyl, triazolyl or by
groups of the fornula -[err] 10 in which R err] has the neaning of RO given
above and is identical to or different fromit, 15 [err] have the meani ngs
of [err] given above and are identi cal ég or different fromthem J[err]
are identical or different and each repr its 20

hydr ogen or straight-chain or branched al kyl having up to 5 carbon atons
which is optionally substituted by hydroxyl or straight-chain or branched

al koxy having up to 3 carbon atons, or 25 [err] together
with the nitrogen atomforma norpholinyl, triazol yA t hi onor phol i nyl

ring or a radical of the fp
) ;
F o)

F ' -

O%P\ ;
and/or 0

: J

O

in which
a and b are identical or different and each represents a number 0 or 1,
A represents a radical CO or SO;,

R7, R”, R® and R¥* are identical or different and each represents
hydrogen, or
10
represents cycloalkyl having 3 to 8 carbon atoms, aryl having 6 to 10
carbon atoms, a 5- to 6-membered unsaturated, partially unsaturated or
saturated, optionally benzo-fused heterocycle having up to 3
heteroatoms from the group consisting of S, N and O, where the
15 abovementioned ring systems are optionally mono- or polysubstituted
by identical or different substituents selected from the group
consisting of hydroxyl, nitro, trifluoromethyl, trifluoromethoxy,
carboxyl, halogen, straight-chain or branched alkoxy or
alkoxycarbonyl having in each case up to 6 carbon atoms or by a
20 group of the formula -(SO,)-NR'’R",

in which

* [+ L M H *



- 286 - R36 represents hydrogen, hydroxyl, straight-chain or branched

al koxycar bonyl having up to 5 carbon atons or straight-chain or branched
al kyl having up to 4 5 carbon atons which is
optionally substituted by hydroxyl, or 10

nitrogen atom form a norpholinyl, thidﬁﬁ*ﬁholinyl, pyrrolidinyl,

pi peridinyl ring, or a radical of the formula in which R37 represents

hydr ogen, hydroxyl, fornyl, trifluoromethyl, straight-chain or branched
acyl, al koxy or al koxycar bonyl

c represents a number O or 1,

R'? and R are identical or different and each represents hydrogen or

5 straight-chain or branched alkyl having up to S carbon atoms,

or

R’,R”, R®and R¥ each represent straight-chain or branched alkoxy having up
10 to 6 carbon atoms, or
represents straight-chain or branched alkyl having up to 8 carbon
atoms which is optionally mono- or polysubstituted by identical or
different substituents selected from the group consisting of hydroxyl,
halogen, aryl having 6 to 10 carbon atoms, straight-chain or branched
15 alkoxy or alkoxycarbonyl having in each case up to 6 carbon atoms or
by a group of the formula -(CO)s-NR“R",

in which

20 R' and R'® are identical or different and each represents hydrogen or

straight-chain or branched alkyl having up to 4 carbon atoms,
and
25 d represents a number O or 1,

or

R’ and R® and/or R” and R¥ together with the nitrogen atom form a 5- to

30 7-membered saturated heterocycle which may optionally contain a

R A O

[err] together with the



20 having in each case up to 4 carbon atons, or
represents straight-chain or branched al kyl having up to 5 carbon atons
which is optionally nono- to trisubstituted by identical or different
substituents selected fromthe group con§6§t|ng of hydroxyl,
trifluoromethyl, carboxyl, straight- chain or
branched al koxy or alkoxycarbonyl haV|ng I n each case up to 4 carbon atons,
or by groups of the fornula [err] [err] 30 i n which

- 287 - g and h are |deﬁtﬂlcalhete;‘oatdnfﬂ@nehﬂgmuﬂcMngef)Saséﬂeraaradmahmfr 1,

2 or 3, the formula -NR'®,
in which

R'®  represents hydrogen, aryl having 6 to 10 carbon atoms, benzyl,
a 5- to 7-membered aromatic or saturated heterocycle having
up to 3 heteroatoms from the group consisting of S, N and O
which is optionally substituted by methyl, or
10 represents straight-chain or branched alkyl having up to 6
carbon atoms which is optionally substituted by hydroxyl,

R’ represents aryl having 6 to 10 carbon atoms, or
represents straight-chain or branched alkyl having up to 4 carbon

15 atoms,

R'® and R" are identical or different and each represents hydrogen or straight-

chain or branched alkyl having up to 4 carbon atoms,

20 and/or the alkyl chain listed above under R*R* is optionally
substituted by cycloalkyl having 3 to 8 carbon atoms, aryl having 6 to
10 carbon atoms or by a 5- to 7-membered partially unsaturated,
saturated or unsaturated, optionally benzo-fused heterocycle which
may contain up to 4 heteroatoms from the group consisting of S, N
25 and O or a radical of the formula -NR”,

in which
RY represents hydrogen, hydroxyl, formyl, trifluoromethyl,

30 straight-chain or branched acyl or alkoxy having in each case

up to 4 carbon atoms,

T



5 and f represents a nunber 0 or 1, D represents
a group of the fornmula -CO or -SO2, 10 [err] are identical or different and
have the neani ngs of R7 and R8 gi ven above, R40 represents straight-chain

or branched al kyl having up to 4 15 carbon atons,
Rlerr] represents straight-chain or br aRbhed al kyl having up to 4 carbon
atons, 20 [err] are identical or different and each
represents hydrogen or straight-chain or branched al kyl having up to 3
carbon atons, or 25 or refi¥dents segightsehains on brancdhezlaalkylf havimg tptondl a
(COferr]-E 1n which i carrl()a nr aetgglgtwshia'n Ps;uong%i%;xal?y I%rom:)L-’ or polysubstituted by

identical or different substituents selected from the group
consisting of hydroxyl and straight-chain or branched alkoxy

5 having up to 6 carbon atoms,

and where aryl and the heterocycle are optionally mono- or
polysubstituted by identical or different substituents selected from the
group consisting of nitro, halogen, -SOsH, straight-chain or branched

10 alkyl or alkoxy having in each case up to 6 carbon atoms, hydroxyl,
trifluoromethyl, trifluoromethoxy and/or by a radical of the formula
-SO,-NR"*R",
in which
15
R'® and R" are identical or different and each represents hydrogen or
straight-chain or branched alkyl having up to 6 carbon atoms,
and/or
20
R® or R* represents a group of the formula -NR*R?',
in which
25 R? and R? have the meanings of R'® and R"® given above and are
identical to or different from them,
and/or
30 R’ or R* represents adamantyl, or represents radicals of the formulae

R o



30 - 288 - E represents cycl opentyl, cycl ohexyl, cycl oheptyl,
benzyl, phenyl, pyridyl, pyrimdyl or furyl, where the abovenentioned ring
systens are optionally nono- or disubstituted by identical or different
substituents selected fromthe group conﬁkgting of 5

nitro, fluorine, chlorine, -SG8H, strai ghtZchain or branched al koxy having
up to 4 carbon atons, hydroxyl, trifluoronethyl, trifluoronethoxy or by a
radical of the formula -[err] in which 10 [err] have the neanings of [err]

gi ven above and are identig or diffe fromthe o
CH, Z ' ‘ < \
CH? CeHs | SO, SO,

o]
or o: ]/ ,

or represents cycloalkyl having 3 to 8 carbon atoms, aryl having 6 to 10
carbon atoms or represents a 5- to 7-membered partially unsaturated, saturated

5 or unsaturated, optionally benzo-fused heterocycle which may contain up to 4
heteroatoms from the group consisting of S, N and O, or a radical of the
formula -NR?,

in which
10
R*?  has the meaning of R'® given above and is identical to or different
fromit, or
represents carboxyl, formyl or straight-chain or branched acyl having
up to 5 carbon atoms,
15
and where cycloalkyl, aryl and/or the heterocycle are optionally mono- or
polysubstituted by identical or different substituents selected from the group
consisting of halogen, triazolyl, trifluoromethyl, trifluoromethoxy, carboxyl,
straight-chain or branched acyl or alkoxycarbonyl having in each case up to 6
20 carbon atoms, nitro and/or by groups of the formulae -SOsH, -OR%,
(SO2).NR*R*, -P(O)(OR*)(OR™),

in which

A



or 15 E represents radicals of the formulae -N N CH3 20

and the heterocycles listed under [err] which are fornmed together wth the
nitrogen atom are optionally nono- to trisubstituted, optionally also
gemnally, by identical or different suE;bituents sel ected fromthe group
consi sting of hydroxyl, fornyl, carboxylF/Y5traight-chain or branched acyl
or al koxycarbonyl having in each case 25 up to 5 carbon
atons, nitro and groups of the fornul ae - 289 - [err] have the

meani ngs of [err]egi verepreseniea auiben(tori dentical to or different fromthem

R®  represents a radical of the formula

L -

5 (0} o}

represents cycloalkyl having 3 to 7 carbon atoms, or
represents hydrogen or straight-chain or branched alkyl having up to 4
carbon atoms which is optionally substituted by cycloalkyl having 3 to
10 7 carbon atoms, benzyloxy, tetrahydropyranyl, tetrahydrofuranyl,
straight-chain or branched alkoxy or alkoxycarbonyl having in each
case up to 6 carbon atoms, carboxyl, benzyloxycarbonyl or phenyl
which for its part may be mono- or polysubstituted by identical or
different substituents selected from the group consisting of straight-
15 chain or branched alkoxy having up to 4 carbon atoms, hydroxyl and
halogen,

and/or alkyl which is optionally substituted by radicals of the formulae
-CO-NR*R? or -CO-R™,

20
in which
R? and R? are identical or different and each represents hydrogen or
straight-chain or branched alkyl having up to 8 carbon atoms,
25 or

R? and R? together with the nitrogen atom form a 5- to 7-membered
saturated heterocycle which may optionally contain a further

heteroatom from the group consisting of S and O,

* c L M S *



10 [err] represents hydroxyl or straight-chain or branched
al koxy having up to 3 carbon atons, represents a nunber 0 or 1, 15
and [err] are identical or different and have the neanings of [err] and
[err] given above, 20 an%Q?r t he heterocycles |isted under
R3 and R4, which are forned together w f he nitrogen atom are optionally
substituted by straight- chain or branched al kyl having up to 5 carbon
atons which is optionally nmono- or polysubstituted by identical or '
di fferent substituents selected fromthe group consisting of hydroxyl,
fluorine, 25 " chlorine, carboxyl, cyclopropyl, cyclopentyl,
cycl ohexyl cycloheptyl?m%traight-chain or branched al koxy or
al koxycarbonyl having in each case up to 4 carbon atons, or by a radical of
the formula -SQ3H, [err]

R*  represents phenyl or adamantyl,

R? and R® have the meanings of R'® and R given above and are identical to

or different from them,

R and R?” have the meanings of R'® and R" given above and are identical to

10 or different from them

and/or cycloalkyl, aryl and/or the heterocycle are optionally substituted by
straight-chain or branched alkyl having up to 6 carbon atoms which is
optionally substituted by hydroxyl, carboxyl, by a 5- to 7-membered

15 heterocycle having up to 3 heteroatoms from the group consisting of S, N and
O, or by groups of the formula -SO,-R*!, P(O)(OR*3)(OR*) or -NR*R*,

in which

20 R®  represents hydrogen or has the meaning of R’ given above and is

identical to or different from it,

R*? and R* have the meanings of R'® and R"! given above and are identical to
or different from them,
25
R* and R¥ are identical or different and each represents hydrogen or straight-
chain or branched alkyl having up to 6 carbon atoms which is
optionally substituted by hydroxyl or by straight-chain or branched
alkoxy having up to 4 carbon atoms, or
30
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- 290 - in which [err] are identical or different and each represents

hydr ogen, phenyl, carboxyl, benzyl or straight-chain or branched alkyl or 5
al koxy having in each case up to 4 carbon atons, [err]are identical or

di fferent and have the neanings of [err] agd [err] given above, 10

and/or the alkyl is optionally subst it uf & Py phenyl which for its part may
be nmono- to trisubstituted by identical or different substituents selected
fromthe group consisting of fluorine, chlorine, hydroxyl, straight-chain
or branched al koxyRMamdd®R>*Upogathet withbthe mitroge, atwm Horma agSeup Ginentbered
formula ferr] 15 in whi s‘.sart]urated heterocycle which may contain a further heteroatom from the

group consisting of S and O, or a radical of the formula -NR%,
5 in which

R*  represents hydrogen, hydroxyl, straight-chain or branched
alkoxycarbonyl having up to 7 carbon atoms or straight-chain
or branched alkyl having up to 5 carbon atoms which is

10 optionally substituted by hydroxyl,
or

R® and R* together with the nitrogen atom form a 5- to 7-membered
15 unsaturated or saturated or partially unsaturated, optionally benzo-
fused heterocycle which may optionally contain up to 3 heteroatoms
from the group consisting of S, N and O, or a radical of the formula
NRY,

20 in which

R¥  represents hydrogen, hydroxyl, formyl, trifluoromethyl,
straight-chain or branched acyl, alkoxy or alkoxycarbonyl
having in each case up to 4 carbon atoms,

25 or represents straight-chain or branched alkyl having up to 6
carbon atoms which is optionally mono- or polysubstituted by
identical or different substituents selected from the group
consisting of hydroxyl, trifluoromethyl, carboxyl, straight-
chain or branched alkoxy or alkoxycarbonyl having in each

30 case up to 6 carbon atoms, or by groups of the formula

AW



[err] have the nmeanings of [err] given above and are identical to or
different fromthem 20 and/or the heterocycles listed under R3 and R4,
which are forned together with the nitrogen atom are optionally
substituted by phenyl, pyridyl, piperidinyl, pyrrolidinyl or tetrazolyl,
optionally also attached via a nitrogen -f Action, where the ring systens

for their part may be 25 substituted by hydroxyl or by
straight-chain or branched al kyl or al koxy having in each case up to 5
carbon atons, or 30 -(D)AR R g DECHY, (R OOR*Y)i {COYEH, RORA f or m
radicals of the formulae - -291 - R5 apd R6 are identical or different and
each represents hydrogen, hy&(@(ﬁ oOR™),

in which
5
g and h are identical or different and each represents a number 1, 2, 3
or4,
and
10
f represents a number O or 1,
D represents a group of the formula -CO or -SO,,
15 R and R* are identical or different and each has the meaning of R’
and R® given above,
R®  represents straight-chain or branched alkyl having up to 6
carbon atoms,
20
R*  represents straight-chain or branched alkyl having up to 6
carbon atoms,
R* and R® are identical or different and each represents hydrogen or
25 straight-chain or branched alkyl having up to 4 carbon atoms,
or
RY represents a radical of the formula -(CO);-E,
30

in which

TR g



represents straight-chain or branched al koxy having up to 4 carbon 5

atons, and their salts, hydrates, N-oxides and isoneric forns. 3.

2- Phenyl - substituted i m dazotriazi nones of the general fornula (1)
according to 10 Claim1lin mhlé%4R[err] represents

strai ght-chain or branched al kyl having to 3 carbon atons, 15

R err] represents straight-chain al kyl having up to 3 carbon atons, [err]
are identical or different and each represents hydrogen or represents

strai ght-chain or branched alkenyl or alkoxy having in each case up to 4
carbon atons, or 20 a straight-chain or branched
al kyl chain having up tb 6 cﬁ?ﬁ@ﬁ“ﬁ?&W%£WH$ is optionally interrupted by
an oxygen atom and

E represents cycloalkyl having 3 to 7 carbon atoms or benzyl,

5 represents aryl having 6 to 10 carbon atoms or a 5- to
6-membered aromatic heterocycle having up to 4 heteroatoms
from the group consisting of S, N and O, where the
abovementioned ring systems are optionally mono- or
polysubstituted by identical or different constituents selected

10 from the group consisting of nitro, halogen, -SO3H, straight-
chain or branched alkoxy having up to 6 carbon atoms,
hydroxyl, trifluoromethyl, trifluoromethoxy, or by a radical of
the formula -SO,-NR*R*,

15 in which

R* and R™ have the meaning of R'® and R'® given above and

are identical to or different from them,

20 or
E represents radicals of the formulae
CH,
T —N_ N—CH
No NC 8
o o .
N o
or —
\—/
25

A



- 292 - which is optionally nono- to trisubstituted by identical or
different substituents selected fromthe group consisting of hydroxyl,
fluorine, chlorine, carboxyl, straight-chain or branched al koxycarbonyl
having up to 4 carbon atons, and/or by r%%cals of the fornulae -[err] 5
[err] F 0 10 - “a and b are identical or
different and each represents a nunber 0 or 1, A represents a radical
CO or S02, [err] are identical or different and each represents 15
hydr ogen, or repr eashthe heterdoygle rlis;ekl,undgxck%m"l, whigicisdbmypdd/togethdrewigh the
pi peridinyl and pyridyl, where the ahovenenti oned {ing systens are
optional |y mono- oRURGREH FLAM.t 1§t SRIBLY deenor F P‘gys“*(’yﬁqtflgaehé APRIBREALE (Pl s
selected fromthe ORS1: 3L 4 ' : rgpa%j :
nitro, carboxyl, f uxg;rﬂlglrlfe’, cﬁﬁégirt 1P%e,Blt sd?r? %rfrgh?qbcsﬁgxleﬂtsosrelected from ¢!
consisting of hydroxyl, formyl, carboxyl, straight-chain or branched acyl or

5 alkoxycarbonyl having in each case up to 6 carbon atoms, nitro and groups of
the formulae -P(O)(OR*}(ORY),

0
.
o:‘ =NR™ o — (CONR“R®

10
in which
R* and R*" have the meanings of R'® and R" given above and are identical to
or different from them,
15
R*®  represents hydroxyl or straight-chain or branched alkoxy having up to
4 carbon atoms,
j represents a number O or 1,
20
and
R* and R are identical or different and have the meanings of R and R
given above,
25
and/or the heterocycle listed under R® and R?, which is formed
together with the nitrogen atom, is optionally substituted by straight-
chain or branched alkyl having up to 6 carbon atoms which is
optionally mono- or polysubstituted by identical or different
30 substituents selected from the group consisting of hydroxyl, halogen,
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branched al koxy or al koxycarbonyl having in each case up to 3 carbon atons,
or by a group of the fornmula -[err] - 293 - in which c represents a
nunber 0 or 1, 5 [err] are identical or different and each represents
hydrogen or straight-chain or branched aI§§I having up to 3 carbon atons,
10 or [err] each represent nefﬁ y, or represent straight-chain
or branched al kyl having up to 6 carbon atons which is optionally nono- or
di substituted by identical or different _

carboxyl, cycloalkyl or cycloalkyloxy having in each case 3 to 8

carbon atoms, straight-chain or branched alkoxy or alkoxycarbonyl
having in each case up to 6 carbon atoms, or by a radical of the
formula -SO3H, -NR*'R* or P(O)OR™OR*,

in which

R>' and R are identical or different and each represents hydrogen,
phenyl, carboxyl, benzyl or straight-chain or branched alkyl or

10 alkoxy having in each case up to 6 carbon atoms,

R and R* are identical or different and have the meanings of R'® and

R'! given above,

15 and/or the alkyl is optionally substituted by aryl having 6 to 10 carbon
atoms which for its part may be mono- or polysubstituted by identical
or different substituents selected from the group consisting of halogen,
hydroxyl, straight-chain or branched alkoxy having up to 6 carbon
atoms, or by a group of the formula -NR*''R*?,

20

in which

R®" and R** have the meanings of R*' and R*? given above and are
identical to or different from them,
25
and/or the heterocycle listed under R® and R* which is formed
together with the nitrogen atom, is optionally substituted by aryl
having 6 to 10 carbon atoms or by a 5- to 7-membered saturated,
partially unsaturated or unsaturated heterocycle having up to 3
30 heteroatoms from the group consisting of S, N and O, optionally also

attached via a nitrogen function, where the ring systems for their part

* c L M s *



15 substituents selected fromthe group consisting of
hydr oxyl, fluorine, chlorine, phenyl, straight-chain or branched al koxy or
al koxycar bonyl having in each case up to 3 carbon atons, or by a group of

the fornmula [err] 20 in jch [err] are identical or
different and each represents hydrogen,” ffe€tthyl or ethyl, 25
and d represents a nunber 0 or 1, or 30 - 294 - [err] together with

the nitrogen atomforma .
may be substituted by hydroxyl or by straight-chain or branched alkyl

or alkoxy having in each case up to 6 carbon atoms,
or

R? and R* together with the nitrogen atom form radicals of the formulae

O0—N

- .+ (CH,)s-CH,
8 Ny ®
CH,

CHEH,

10 R’ and R® are identical or different and each represents hydrogen, straight-
chain or branched alkyl having up to 6 carbon atoms, hydroxyl or
represents straight-chain or branched alkoxy having up to 6 carbon
atoms,

15 and their salts, hydrates, N-oxides and isomeric forms.

2. 2-Phenyl-substituted imidazotriazinones of the general formula (I) according to

Claim 1 in which

20 R represents straight-chain or branched alkyl having up to 3 carbon

atoms,

A A



mor phol i nyl, piperidinyl or triazolyl ring or radicals of the fornulae in
whi ch R[err] represents hydrogen, phenyl, benzyl, norpholinyl,
pyrrolidinyl, 10 plper|d|nyl pi perazi nyl or
N—nethylplperazinyl, or represents stralggg chain or branched al kyl having
up to 3 carbon atons which is optionally“tbstituted by hydroxyl, RO
represents nethyl, 15 [err] are identical or different and each represents
hydrogen, methyl or ethyl, and/or the alkyl chain |isted under [err] is
optionally substituted by 20 cycl opropyl, cyclopentyl,

cycl ohexyl, cycl oh nor phol i.n ur tetrah rof ranyl, or b
rgdi cal Syof t%e foﬁm_” agpreser?ts strai ﬁ/t-chazn al%yl having up 19 3 carbon at ms Y

R®and R are identical or different and each represents hydrogen or represents

5 straight-chain or branched alkenyl or alkoxy having in each case up to
6 carbon atoms, or

represents a straight-chain or branched alkyl chain having up to 8

carbon atoms which is optionally interrupted by an oxygen atom and

which is optionally mono- to trisubstituted by identical or different

10 substituents selected from the group consisting of hydroxyl, fluorine,

chlorine, carboxyl, benzyloxycarbonyl, straight-chain or branched

alkoxycarbonyl having up to 5 carbon atoms, and by radicals of the

formulae -SO3H, -(A)-NR'R®, -O-CO-NR'R¥, -S(O),-R’,

-P(O)(OR'%)(OR™),
15
F o: : _ O/I\)
I O
F O ,
F H
O%P\ ;
and/or o o
o] )__I
in which
20

a and b are identical or different and each represents a number O or 1,

O A R



- 295 - in which 5 Rlerr] represents hydrogen, hydroxyl,
fornyl, acetyl or al koxy having up to 3 carbon atons, or represents

strai ght-chain or branched al kyl having up to 3 carbon atons which is
optionally nono- or disubstituted by ideqﬁical or different substituents
selected fromthe group 10 -279 - consi sting of hydroxyl or
strai ght-chain or branched al koxy having up to 3 carbon atons, and where
phenyl and the heterocycles are optionally nmono- to trisubstituted by

i dentical or different Aubst tepresents asalieal O&of 3@ t he 15

group consisting of fluorine, chlorine, -SO8H, straight-chain or branched
al kyl or al koxy having in each case up to 3 carbon atons, hydroxyl, and/or

by a radical of the7fer R &4 R%®hkliddnficilYr diffezbnt and each represents hydrogen, or
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, piperidinyl
5 and pyridyl, where the abovementioned ring systems are optionally
mono- to trisubstituted by identical or different substituents selected
from the group consisting of hydroxyl, nitro, trifluoromethyl,
trifluoromethoxy, carboxyl, fluorine, chlorine, straight-chain or

branched alkoxy or alkoxycarbonyl having in each case up to 4 carbon

10 atoms, or by a group of the formula -(SO2)«NRR",
in which
c represents a number O or 1,

15

R!? and R" are identical or different and each represents hydrogen or

straight-chain or branched alkyl having up to 4 carbon atoms,

or
20
R’,R”,R®and R® each represent straight-chain or branched alkoxy having up

to 3 carbon atoms, or
represents straight-chain or branched alkyl having up to 7 carbon
atoms which is optionally mono- or polysubstituted by identical or

25 different substituents selected from the group consisting of hydroxyl,
fluorine, chlorine, phenyl, straight-chain or branched alkoxy or
alkoxycarbonyl having in each case up to 4 carbon atoms, or by a
group of the formula -(CO)¢-NRMRY,

30 in which

) BN U1



[err] are identical or different and each represents hydrogen or
strai ght-chain or branched al kyl having up to 3 carbon atons, and/or 25
[err] represents a group of the fornula [err] in which 30
[err] have the nmeanings of [err] given abgve and are identical to or
different fromthem - 296 - and/or [t§QQ' represents adamantyl, or
represents radicals of the fornulae 5 or represents cyclopentyl,
cycl ohexyl, cycl oheptyl, pheqyl,

R and R are identical or different and each represents hydrogen or

straight-chain or branched alkyl liaving up to 3 carbon atoms,

and
5
d represents a number O or 1,
or
10 R’ and R® and/or R” and R¥ together with the nitrogen atom form a
pyrrolidinyl, morpholinyl, piperidinyl or triazolyl ring or radicals of
the formulae
CH,
N= \N/gN -
—N N , | l | \__/S |
CH,
—N 16 16
N—R or /N N\R
15
in which
R'®  represents hydrogen, phenyl, benzyl, morpholinyl, pyrrolidinyl,
piperidinyl, piperazinyl or N-methylpiperazinyl, or
20 represents straight-chain or branched alkyl having up to 5

carbon atoms which is optionally substituted by hydroxyl,

R’ represents straight-chain or branched alkyl having up to 3 carbon

atoms,

A



mor phol i nyl, oxazolyl, thiazolyl, quinolyl, isoxazolyl, pyridyl, 10
t et rahydrof uranyl, tetrahydropyranyl, or represents radicals of the

formul ae 15 in which R err] has the nmeaning of R err]
gi ven above and is identical to or differ%qt fromit, or represents fornyl
or acetyl, - 297 - and where cycl oal k'ﬂ, “phenyl and/or the heterocycles

are optionally nono- or disubstituted by identical or different
substituents selected fromthe group consisting of fluorine, chlorine,

triazolyl, carboxyl, 5 strai ght-chain or branched acyl or
| k | havij ' 1 4 b t , ni.tro, d/. b
o o M and R G lacitical o diftSrent snd cach réprosents hydrogen of straight-

chain or branched alkyl having up to 3 carbon atoms,

5 and/or the alkyl chain listed under R*R* is optionally substituted by
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, pyridyl,
quinolyl, pyrrolidinyl, pyrimidyl, morpholinyl, furyl, piperidinyl,
tetrahydrofuranyl or by radicals of the formulae

0o . N \-g"
10
in which
R  represents hydrogen, hydroxyl, formyl, trifluoromethyl,
15 straight-chain or branched acyl or alkoxy having in each case
up to 3 carbon atoms,
or represents straight-chain or branched alkyl having up to 4
carbon atoms which is optionally mono- to trisubstituted by
identical or different substituents selected from the group
20 consisting of hydroxyl and straight-chain or branched alkoxy
having up to 4 carbon atoms, |
and where phenyl and the heterocycles are optionally mono- to
trisubstituted by identical or different substituents selected from the
25 group consisting of nitro, fluorine, chlorine, -SO3H, straight-chain or

branched alkyl or alkoxy having in each case up to 4 carbon atoms,

hydroxyl, and/or by a radical of the formula -SO, NR'®R?,

in which

T



[err] in which 10 e represents a nunber 0 or 1, R err] represents a
radi cal of the fornula represents cycl opropyl, cyclopentyl, cyclobutyl or
cycl ohexyl, represents hydrogen or straight-chain or branched al kyl having
up to 3 carbon atons which is optionally §§bstituted by cycl opropyl, 20
cycl ohexyl, benzyl oxy, tetrahydropyranyl “®$trai ght-chain or branched al koxy
or al koxycarbonyl having in each case up to 3 carbon atons,

benzyl oxycar bonyl or phenyl which for its part nay be nobno- or

di substituted by identical or different substituents selected fromthe

roup consisting of net dro | uqr.ine or-chlorine, nd/ or
Shor D e ST 0l ome R ot arehcbarios) of Giffedint and Bachy epGenie pusdogar o1

straight-chain or branched alkyl having up to 4 carbon atoms,

5 and/or

R? or R* represents a group of the formula -NR*R?!,

in which
10
R? and R*! have the meanings of R'® and R" given above and are
identical to or different from them,
and/or
15
R3orR* represents adamantyl, or represents radicals of the formulae
(o) o)
CHsl\
N s0, S0,
0
g
or ,
20 or represents cyclopentyl, cyclohexyl, cycloheptyl, phenyl, morpholinyl,

oxazolyl, thiazolyl, quinolyl, isoxazolyl, pyridyl, tetrahydrofuranyl,
tetrahydropyranyl or represents radicals of the formulae

NN,



i n which - 298 - [err]are identical or different and each represents
hydr ogen or straight-chain or branched al kyl having up to 4 carbon atons,
or 5 R28 and R29 together with the nitrogen atom form a norpholinyl,
pyrrolidinyl or piperidinyl ring, and 10 err] represents phenyl or
adamantyl, R24 and R25 have the neaning” [err] given above and are
identical to or different fromthem

e/ v ]
O,
or l}l s
R22

in which
5 R*?  has the meaning of R'® given above and is identical to or different
fromit, or

represents carboxyl, formyl or straight-chain or branched acyl having

up to 3 carbon atoms,

10 _ and where cycloalkyl, phenyl and/or the heterocycles are optionally mono- to
trisubstituted by identical or different substituents selected from the group
consisting of fluorine, chlorine, triazolyl, trifluoromethyl, trifluoromethoxy,
carboxyl, straight-chain or branched acyl or alkoxycarbonyl having in each

case up to 5 carbon atoms, nitro and/or by groups of the formplae -SO5H,

15 -ORZ, (SO,).NR¥R%, -P(O)(OR**)(OR?),
in which
e represents a number 0 or 1,

20

R®  represents a radical of the formula

O (0

L



15 [err] have the neanings of [err] given above and are identical to or
different fromthem and/ or cycl oal kyl, phenyl and/or the heterocycles are
optionally 20 substituted by strai ght-chain or branched
al kyl having up to 3 carbon atons, which js optionally substituted by
hydr oxyl , carboxyl, pyridyl, pyrimdyl, ';%%rol I di nyl, piperidinyl,
tetrahydrofuranyl, triazolyl or by groups of the formula -[err] 25
in which [err] represents nethyl, [err]have the nmeanings of [err] given
above and are 30 represents cyclopropyl, cyclepantylacydiabutyl, dydidhexghor f r om
t he - 299 - : -
m cycloheptyl,
represents hydrogen or straight-chain or branched alkyl having
up to 4 carbon atoms which may optionally be substituted by
5 cyclopropyl, cyclopentyl, cyclohexyl, benzyloxy,
tetrahydropyranyl, tetrahydrofuranyl, straight-chain or
branched alkoxy or alkoxycarbonyl having in each case up to 4
carbon atoms, benzyloxycarbonyl or phenyl which for its part
may be mono- or polysubstituted by identical or different
10 substituents selected from the group consisting of straight-
chain or branched alkoxy having up to 3 carbon atoms,

hydroxyl, fluorine and chlorine,

and/or where alkyl is optionally substituted by radicals of the
15 formulae -CO-NR**R? or -CO-R*,

in which
R* and R? are identical or different and each represents hydrogen or
20 straight-chain or branched alkyl having up to 5 carbon atoms,

or

R? and R® together with the nitrogen atom form a morpholinyl,

pyrrolidinyl or piperidinyl ring,

25
and
R*  represents phenyl or adamantyl,
30 R* and R* have the meanings of R!® and R'® given above and are

identical to or different from them,

* C L M S *



[err] are identical or different and each represents hydrogen or

strai ght-chain or branched al kyl having up to 3 carbon atons which is
optionally substituted by hydroxyl or nethoxy, or 5 R34 and
R35 together with the nitrogen aton1formi%rmwpholinyl, triazolyl or

t hi onorpholinyl ring or a radical of the éfnula 10 I n
which R36 represents hydrogen, hydroxyl, straight-chain or branched

al koxycarbonyl having up to 3 carbon atons or straight-chain or branched

al kyl having up to 3 15 carbon atons which is

optionally substit d ydroxyl, or 20 1 R3 and R4 together with
tﬁe ni t roéen atom 3{.}2&;? iﬁéﬁﬁ%‘fcpﬁ%lm‘??y-n,gst%%lrorﬂpﬁl%ll igh‘ﬁﬂ“,a%ﬁv? B¢ iR nyl ,
piperidinyl ring, or a jqfficako 8f diffBfent #6Mithémi N whi ch

5 and/or cycloalkyl, phenyl and/or the heterocycles are optionally
substituted by straight-chain or branched alkyl having up to 4 carbon
atoms which is optionally substituted by hydroxyl, carboxyl, pyridyl,
pyrimidyl, pyrrolidinyl, piperidinyl, tetrahydrofuranyl, triazolyl or by
groups of the formula -SO,-R*, -P(O)(OR*2)(OR*) or -NR*R%,

10

in which

R*  hasthe meaning of R’ given above and is identical to or
different from it,
15
R and R* have the meanings of R'® and R'' given above and

are identical to or different from them,
R* and R¥ are identical or different and each represents
20 hydrogen or straight-chain or branched alkyl having up
to 5 carbon atoms which is optionally substituted by
hydroxyl or straight-chain or branched alkoxy having

up to 3 carbon atoms, or

25 R* and R* together with the nitrogen atom form a morpholiny},

triazolyl or thiomorpholinyl ring or a radical of the formula
36
—N N—R
/

30 in which

L



- 300 - [err] represents hydrogen, hydroxyl, fornyl, straight-chain or
branched acyl, al koxy or al koxycarbonyl having in each case up to 3 carbon
atons, or represents straight-chain or branched al kyl having up to 4 5
carbon atons which is optionally nono- or gisubstituted by identical or

di fferent substituents sel ected fron1thé26 oup consi sting of hydroxyl,
strai ght-chain or branched al koxy or al koxycarbonyl having in each case up
to 3 carbon atons, or by groups of the forrmula -[err] 10

[err] in which g and h are identical or different and each represents a
nunmber ’

R*  represents hydrogen, hydroxyl, straight-chain or
branched alkoxycarbonyl having up to 5 carbon atoms

or straight-chain or branched alkyl having up to 4

5 carbon atoms which is optionally substituted by
hydroxyl,
or
10 R® and R* together with the nitrogen atom form a morpholinyl,

thiomorpholinyl, pyrrolidinyl, piperidinyl ring, or a radical of the

formula

15

in which

RY represents hydrogen, hydroxyl, formyl, trifluoromethyl,
straight-chain or branched acyl, alkoxy or alkoxycarbonyl
20 having in each case up to 4 carbon atoms,
or represents straight-chain or branched alkyl having up to 5
carbon atoms which is optionally mono- to trisubstituted by
identical or different substituents selected from the group
consisting of hydroxyl, trifluoromethyl, carboxyl, straight-
25 chain or branched alkoxy or alkoxycarbonyl having in each
case up to 4 carbon atoms, or by groups of the formula
D)% NR*®R*, -CO-(CH,);-0-CO-R®, -CO-(CH,»-OR*' or
-P(O)(OR®)(OR?), -

30 in which

] 0RO



15 1 or 2, and f represents a nunber 0 or
1, 20 D represents a group of the formula -CO or -SQ2, [err] are
identical or different and have the neanings of R7 and R8 given above, 25
[err] represents straight-chain or bran g;d al kyl having up to 3 carbon
atons, [err] represents straight-chain” branched al kyl having up to 30
3 carbon atons, -301 -

g and h are identical or different and each represents a number 1, 2 or
3,

5 and
f represents a number O or 1,

D represents a group of the formula -CO or -SO,,

10
R and R* are identical or different and have the meanings of R’ and
R® given above,
R*  represents straight-chain or branched alkyl having up to 4
15 : carbon atoms,
R*  represents straight-chain or branched alkyl having up to 4
carbon atoms,
20 R* and R* are identical or different and each represents hydrogen or
straight-chain or branched alkyl having up to 3 carbon atoms,
or
25 RY represents a radical of the formula -(CO);-E,
in which
i represents a number O or 1,
30
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[err] are identical or different and each represents hydrogen, nethyl or
ethyl, or 5 [err] represents a radical of the fornmula -(CO[err]-E in
whi ch 10 [ represents a nunber 0 or 1, E

represents cycl opentyl, benzyl, phenyl, p dyl, pyrimdyl or furyl, where
t he abovenentioned ring systens are optib 1y nono- or disubstituted by

I dentical or different substituents 15 selected from
the group consisting of nitro, fluorine, chlorine, -SO3H, straight-chain or
branched al koxy havi ng @ t o répresentsamyclopentyl, cyo}meuxybyclmepw tenzddplealyl, of
the formula -SOerr NR[ erT er.r

have the meani %s 01 [erRE] ]pygaylamgug)ﬂoor furyl, where the a{)ovementlonéd rmL

systems are optionally mono- or disubstituted by identical or
different substituents selected from the group consisting of
5 nitro, fluorine, chlorine, -SOs;H, straight-chain or branched
alkoxy having up to 4 carbon atoms, hydroxyl, trifluoromethyl,
trifluoromethoxy or by a radical of the formula -SO,-NR*R®,

in which
10
R* and R* have the meanings of R'® and R'® given above and

are identical to or different from them,

or
15

E represents radicals of the formulae

7\
—N  N-CH,
N 0]
r - 1]
° \__/

20 and the heterocycles listed under R? and R®, which are formed together
with the nitrogen atom, are optionally mono- to trisubstituted,
optionally also geminally, by identical or different substituents
selected from the group consisting of hydroxyl, formyl, carboxyl,
straight-chain or branched acyl or alkoxycarbonyl having in each case

25 up to 5 carbon atoms, nitro and groups of the formulae
-P(0)(OR*)(OR"),

) A



are identical to or different fromthem 25 or E represents

radi cal s of the fornmul ae - 302 - -N N-CH3 and the heterocycles
| isted under [err], which are forned together with the nitrogen atom are
optionally nono- to trisubstituted, 5 optionally al so

geminal ly, by identical or different sub@8Pruents selected fromthe group
consi sting of hydroxyl, fornyl, carboxyl, straight-chain or branched acyl
or al koxycarbonyl having in each case up to 3 carbon atons, or groups of
the formulae -P(0)[err] in which 15 [err] have the nmeani ngs
of [err]given above and are o .

Clo
o =NR or - (CO),NR‘QRSO

5 in which

R* and R¥ have the meanings of R'® and R"! given above and are

identical to or different from them,

10 R*®  represents hydroxyl or straight-chain or branched alkoxy

having up to 3 carbon atoms,
] represents a number O or 1,
15 and

R* and R are identical or different and have the meanings of R" and

RP given above,

20 and/or the heterocycles listed under R3 and R4, which are formed
together with the nitrogen atom, are optionally substituted by straight-
chain or branched alkyl having up to 5 carbon atoms which is
optionally mono- or polysubstituted by identical or different
substituents selected from the group consisting of hydroxyl, fluorine,

25 chlorine, carboxyl, cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl,
straight-chain or branched alkoxy or alkoxycarbonyl having in each
case up to 4 carbon atoms, or by a radical of the formula -SO;H,
-NR'R™ or -P(O)OROR*,

O Y



identical to or different fromthem Rlerr]8 represents hydroxyl or

nmet hoxy, 20 ] represents a nunber O or 1, and [err] are
identical or different and have the neanings of R err] and 25

Rl err] given above, - 303 - and/or thﬁ@ eterocycles |isted under R err]
and R4, which are fornmed together with tH&Ynitrogen atom are optionally
substituted by straight- chain or branched al kyl having up to 4 carbon
atons which is 5 optionally nmono- to trisubstituted by
identical or different #suwhichtuents selected fromthe group consisting of
hydr oxyl, fluorine, chlorine, carboxyl, cyclopropyl, cycloheptyl,

strai ght-chain or branched al koxy

R*! and R are identical or different and each represents hydrogen,
phenyl, carboxyl, benzyl or straight-chain or branched alkyl or

5 alkoxy having in each case up to 4 carbon atoms,

R>® and R** are identical or different and have the meanings of R'® and

R" given above,

10 and/or the alkyl is optionally substituted by phenyl which for its part
may be mono- to trisubstituted by identical or different substituents
selected from the group consisting of fluorine, chlorine, hydroxyl,
straight-chain or branched alkoxy having up to 4 carbon atoms, or by a
group of the formula -NR> 'R*?,

15

in which

R®" and R*® have the meanings of R>' and R* given above and are
identical to or different from them,
20
and/or the heterocycles listed under R® and R*, which are formed
together with the nitrogen atom, are optionally substituted by phenyl,
pyridyl, piperidinyl, pyrrolidinyl or tetrazolyl, optionally also attached
via a nitrogen function, where the ring systems for their part may be
25 substituted by hydroxyl or by straight-chain or branched alkyl or

alkoxy having in each case up to 5 carbon atoms,
or

30 R’ and R* together with the nitrogen atom form radicals of the formulae

* c L L] S *



or al koxycarbonyl having in each case up to 3 carbon atons, or by a radical
of the formula -[err] 10 in which R51 and R52 are identical or different
and each represents hydrogen, phenyl, carboxyl, benzyl or straight-chain or

branched al kyl or 15 9 al koxy having in each case up
to 3 carbon atons, [err] are identical 6%t ferent and have the neani ngs
of Rlerr] and R err] given above, 20 and/or the alkyl is

optionally substituted by phenyl which for its part may be nono- to
di substituted by ideght\cal or different substituents selected fromthe
group consi sting of\fl yorine, chlorine, hydroxyl, methoxy, or by a group of

the formula [err] 2= - i [err] have the neanings of
[err] given above d e ident lr}‘c}mﬁﬁpai erent fr em

; - C

CH, ’ ,

)

o

- (D

7 N
CHEH,

R® and R® are identical or different and each represents hydrogen, hydroxyl or
represents straight-chain or branched alkoxy having up to 4 carbon

5 atoms,
and their salts, hydrates, N-oxides and isomeric forms.

3. 2-Phenyl-substituted imidazotriazinones of the general formula (I) according to
10 Claim 1 in which

R! represents straight-chain or branched alkyl having up to 3 carbon

atoms,
15 R’ represents straight-chain alkyl having up to 3 carbon atoms,

R? and R* are identical or different and each represents hydrogen or represents
straight-chain or branched alkeny! or alkoxy having in each case up to
4 carbon atoms, or
20 represents a straight-chain or branched alkyl chain having up to 6

carbon atoms which is optionally interrupted by an oxygen atom and

AN



30 and/or the heterocycles listed under [err], which are
formed together with the nitrogen atom are optionally substituted by

phenyl , - 304 - pyridyl, piperidinyl, pyrrolidinyl or tetrazolyl, if
appropriate also attached via a nitrogen nction, where the ring systens
for their part may be substituted by hydroXyl or by straight-chain or

branched al kyl or al koxy having in each case up to 3 carbon atons, 5 or
[err] together with the nitrogen atomformradicals of the fornmulae RS and
R6 are identical or difwhichnis eptibnally manep te sasubstitutedr by édentital dorodifferent

represents stralght-chal o ealsafeled fom M gfbip coflsisthng Of Rydidtyl CHudtina™:
chlorine, carboxyl, straight-chain or branched alkoxycarbonyl having
up to 4 carbon atoms, and/or by radicals of the formulae -SOsH, -(A),-
5 NR'R?, -O-CO-NR"R¥, -S(0),-R®, -P(O)(OR!%)(OR!}),

secgipe

and/or 0

o J

O

in which
10 a and b are identical or different and each represents a number O or 1,
A represents a radical CO or SO,,

R’, R”, R® and R¥ are identical or different and each represents
15 hydrogen, or
represents cyclopentyl, cyclohexyl, cycloheptyl, phenyl,
piperidinyl and pyridyl, where the abovementioned ring
systems are optionally mono- or disubstituted by identical or
different substituents selected from the group consisting of
20 hydroxyl, nitro, carboxyl, fluorine, chlorine, straight-chain or
branched alkoxy or alkoxycarbonyl having in each case up to 3

carbon atoms, or by a group of the formula -(SO,).-NR'?R 3,

U] AR R



15 and their salts, hydrates, N-oxides and isoneric forns. 4.

2- Phenyl -substituted i m dazotriazi nones of the general fornula (I)
according to Caiml in which 20 R err] represents nethyl or ethyl, -
305 - Rerr] represents ethyl or propyl,. ,R3 and R4 are identical or
different and each represents a straighrﬁ%ﬁéin or 5

branched al kyl chain having up to 5 carbon atons which is optionally
substituted up to two times by identical or different substituents sel ected
fromthe group consisting of hydroxyl and nethoxy, or

in which
c represents a number O or 1,

R'? and R are identical or different and each represents
hydrogen or straight-chain or branched alkyl having up

to 3 carbon atoms,
10 or

R”, R”, R®and R?¥ each represent methoxy, or
represent straight-chain or branched alkyl having up to 6 carbon atoms
which is optionally mono- or disubstituted by identical or different
15 substituents selected from the group consisting of hydroxyl, fluorine,
chlorine, phenyl, straight-chain or branched alkoxy or alkoxycarbonyl
having in each case up to 3 carbon atoms, or by a group of the formula
-(CO)d-NRMR]s,

20 in which

R and R" are identical or different and each represents hydrogen,

methyl or ethyl,
25 and

d represents a number O or 1,

or

30

AR



10 R3 and R4 together with the nitrogen atomform a piperidinyl,

nor phol i nyl, thionorpholinyl ring, or a radical of the formula R err]
represents hydrogen, fornyl, straight-chain or branched acyl or

al koxycar bonyl having in each case up to 3 carbon atons, 20

or represents straight-chain or branched*%“kyl having up to 3 carbon atons
which is optionally nono- or disubstituted by identical or different
substituents selected fromthe group consisting of hydroxyl, carboxyl,
strai ght-chain or R aazh®& aidtarxR”oandREosxygethdrowith thavhitrggém atome Hformsz up

to 3 carbon 25 T . ..atons,. or groups of the fornul ae
-[err] [err] in which 3&orp olinyl, plpendmy?or mazolyfl‘\l(ng or rla&ﬁﬁlé%ﬂ’éfo’émﬂ%‘?rber 0
or 1,
L —
N=
-—N’ \N \N —N S
=1 L , ——/
CH,

—N 16 16

in which

R'®  represents hydrogen, phenyl, benzyl, morpholinyl, pyrrolidinyl,
10 piperidinyl, piperazinyl or N-methylpiperazinyl, or
represents straight-chain or branched alkyl having up to 3
carbon atoms which is optionally substituted by hydroxyl,

R’ represents methyl,
15
R'® and R are identical or different and each represents hydrogen, methyl or
ethyl,

and/or the alkyl chain listed under R*R* is optionally substituted by
20 cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, morpholinyl, furyl,

tetrahydrofuranyl, or by radicals of the formulae

or

* c L M s *



- 306 - D represents a group of the formula -CO, [err] are identical or

different and each represents 5 hydr ogen or
methyl, [err]are identical or different and each represents hydrogen,

met hyl or ethyl, 10 or [%&%] represents cycl opentyl, and
the heterocycles listed under R3 and R4,”4“ti"ch are forned together 15

with the nitrogen atom are optionally nono- or disubstituted, optionally
al so gemnally, by identical or different substituents selected fromthe

group consi sting of hydroxyl, fornyl, carboxyl, straight-chain or branched
acyl or al koxycarbonyl having in each case up to 3-carbon atons, or groups

of the fornmulae -P(OJ[err] 20 [err]
in which

5 R  represents hydrogen, hydroxyl, formyl, acetyl or alkoxy having
up to 3 carbon atoms, '
or represents straight-chain or branched alkyl having up to 3
carbon atoms which is optionally mono- or disubstituted by
identical or different substituents selected from the group
10 consisting of hydroxyl or straight-chain or branched alkoxy

having up to 3 carbon atoms,

and where phenyl and the heterocycles are optionally mono- to
trisubstituted by identical or different substituents selected from the

15 group consisting of fluorine, chlorine, -SOs;H, straight-chain or
branched alkyl or alkoxy having in each case up to 3 carbon atoms,
hydroxyl, and/or by a radical of the formula -SO, NR®R",

in which
20
R'® and R"® are identical or different and each represents hydrogen or
straight-chain or branched alkyl having up to 3 carbon atoms,
and/or
25
R’ or R* represents a group of the formula -NR”R*',
in which
30 R? and R?' have the meanings of R!® and R'® given above and are

identical to or different from them,

* [ L M S *



in which [err] are identical or different and each represents hydrogen, 25
met hyl or. ethyl, | represents a nunber 0 or 1, and 30 - 307 - R49
and R50 are identical or different and each represents hydrogen or nethyl
and/ or the heterocycles listed under [err% which are forned 5

together with the nitrogen atom are optfi %%le substituted by straight-
chain or branched al kyl having up to 3 carbon atons which is optlonally
nono- or disubstituted by identical or different substituents

and/or

R? or R* represents adamantyl, or represents radicals of the formulae

5
o) 0
CH3‘\
O G so, - SO,
0O
ﬁ/
or ,
or represents cyclopentyl, cyclohexyl, cycloheptyl, phenyl,
morpholinyl, oxazolyl, thiazolyl, quinolyl, isoxazolyl, pyridyl,
10 : tetrahydrofuranyl, tetrahydropyranyl, or represents radicals of the
formulae
—N  N-p% — )
Oy
or N '
FI‘ZZ
15 in which

R*?  has the meaning of R'® given above and is identical to or
different from it, or |

represents formyl or acetyl,

AR g



selected fromthe group consisting of hydroxyl, carboxyl, or by a radical

of the formula P[err] 10 in which [err] are identical or different and each
represents hydrogen, nethyl or ethyl, 15 and/or the heterocycles listed
under [err] which are forned together with _the nitrogen atom are
optionally substituted by pyrrolidinyl cﬁzaﬁ'peridinyl attached via

nitrogen, 20 R5 represents hydrogen, and R err] represents
et hoxy or propoxy, 25 and their salts, hydrates, N-oxides and isoneric
forns. 5. 2- Phenyl - substituted i m dazotriazi nones according to Cains 1

to 4 having th -
ving © and where cycloalkyl, phenyl and/or the heterocycles are optionally

mono- or disubstituted by identical or different substituents selected
from the group consisting of fluorine, chlorine, triazolyl, carboxyl,

5 straight-chain or branched acyl or alkoxycarbonyl having in each case
up to 4 carbon atoms, nitro, and/or by groups of the formulae -SOsH,
-OR”, (SO2).NR*R”, -P(0)(OR™)(OR"),

in which
10

e represents a number O or 1,

R represents a radical of the formula

15 O (o

represents cyclopropyl, cyclopentyl, cyclobutyl or cyclohexyl,
represents hydrogen or straight-chain or branched alkyl having up to 3
carbon atoms which is optionally substituted by cyclopropyl,
20 cyclohexyl, benzyloxy, tetrahydropyranyl, straight-chain or branched
alkoxy or alkoxycarbonyl having in each case up to 3 carbon atoms,
benzyloxycarbonyl or phenyl which for its part may be mono- or
disubstituted by identical or different substituents selected from the
group consisting of methoxy, hydroxyl, fluorine or chlorine,
25 |
and/or where alkyl is optionally substituted by radicals of the formulae
-CO-NR*R? or -CO-R™,

in which

N



foll ow ng structures:
Structure

10

30 - 308 - - 309 - Structure - 310 -

-298 -

R and R are identical or different and each represents hydrogen or
straight-chain or branched alkyl having up to 4 carbon atoms,

or

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

pyrrolidinyl or piperidinyl ring,
and

R¥®  represents phenyl or adamantyl,

R?* and R? have the meaning of R'® and R'® given above and are identical to

15

or different from them,

R? and R? have the meanings of R'® and R!! given above and are identical to

20

25

30

or different from them

and/or cycloalkyl, phenyl and/or the heterocycles are optionally
substituted by straight-chain or branched alkyl having up to 3 carbon
atoms, which is optionally substituted by hydroxyl, carboxyl, pyridyl,
pyrimidyl, pyrrolidinyl, piperidinyl, tetrahydrofuranyl, triazolyl or by
groups of the formula -SO»-R*!, P(O)}(OR*%)(OR*) or -NR*R¥,

in which
R represents methyl,

R* and R* have the meanings of R'® and R!! given above and are

identical to or different from them,

RN O 00 O



-311 - -312 - 7. Process for preparing 2-phenyl-substituted

I m dazotri azi nones according to Caiml1, characterized in that initially
conpounds of the general formula (I1) 5 in which 10 [err] are
each as defined above and L repr esentfggstrai ght-chain or branched al kyl
having up to 4 carbon T

R and R are identical or different and each represents hydrogen or
straight-chain or branched alkyl .having up to 3 carbon atoms
which is optionally substituted by hydroxyl or methoxy, or

5 R* and R¥ together with the nitrogen atom form a morpholinyl,

triazolyl or thiomorpholinyl ring or a radical of the formula
y 36
—N N—R
_/

10 in which

R*®  represents hydrogen, hydroxyl, straight-chain or
branched alkoxycarbonyl having up to 3 carbon atoms

or straight-chain or branched alkyl having up to 3

15 carbon atoms- which is optionally substituted by
hydroxyl,
or
20 R® and R* together with the nitrogen atom form a morpholinyl,

thiomorpholinyl, pyrrolidinyl, piperidinyl ring, or a radical of the

formula

25

in which

AR



15 atons, are converted wi th conpounds of the general

formula (I111) in which [err] are each as defined above, -313 - in a
two-step reaction in the systens ethanol and phosphorus oxytrichl oride/
di chl oroet hane into the conpounds of the general forrmula (IV) [err] are

each as defined above, 10 whi ¢ e reacted in a further step
with chl orosul phonic acid to give the conpounds of the general fornula (V)
15 i n which [err£ are each as defined above, which are finally
reacted with am nes of geepresehtsf drydrdgen,( \Hydroxyl, formyl, straight-chain or

branched acyl, alkoxy or alkoxy-carbonyl having in each case
up to 3 carbon atoms,
or represents straight-chain or branched alkyl having up to 4
5 carbon atoms which is optionally mono- or disubstituted by
identical or different substituents selected from the group
consisting of hydroxyl, straight-chain or branched alkoxy or
alkoxycarbonyl having in each case up to 3 carbon atoms, or by
groups of the formula -(D):NR*¥*R*, -CO-(CH,),-O-CO-R*,
10 -CO-(CH)-OR* or -P(O)(OR*)(OR*),

in which

g and h are identical or different and each represents 2 number
15 lor2,

and
f represents a number O or 1,
20

D represents a group of the formula -CO or -SO,,

R* and R* are identical or different and have the meanings of

R’ and R® given above,

25
R*  represents straight-chain or branched alkyl having up to
3 carbon atoms,
R*  represents straight-chain or branched alkyl having up to
30 3 carbon atoms,

A )RR O



20 -314 - in which [err] are each as defined above, 5 I n

I nert solvents. 8. Phar maceuticals which conprise at |east one

2- phenyl -substituted i m dazotriazi none according to Claim1 and

phar macol ogi cal |y acceptable formul ating %gent s. 10 9. Phar maceuti cal s
according to Claim8 for the treatnent 6P%¢4r di ovascul ar, cerebrovascul ar

di sorders and/or disorders of the urogenital tract. 10. Phar maceutical s
according to Claim9 for the treatnent of erectile dysfunction. 15 '
R* and R*® are identical or different and each represents

hydrogen, methyl or ethyl;
or
RY represents a radical of the formula -(CO);-E,
in which
10 i represents a number O or 1,

E represents cyclopentyl, benzyl, phenyl, pyridyl, pyrimidyl or
furyl, where the abovementioned ring systems are optionally
mono- or disubstituted by identical or different substituents

15 selected from the group consisting of nitro, fluorine, chlorine,
-SO;H, straight-chain or branched alkoxy having up to 3
carbon atoms, hydroxyl, or by a radical of the formula -SO,-
NRMR%

20 in which

R* and R* have the meanings of R'® and R' given above and

are identical to or different from them,
25 or

E represents radicals of the formulae

OO



11. The use of 2-phenyl-substituted i m dazotriazi nones according to Caim
1 for preparing pharnmaceuti cal s.

-302 -

/N
—N 0

or

and the heterocycles listed under R® and R*, which are formed together
with the nitrogen atom, are optionally mono- to trisubstituted,
5 optionally also geminally, by identical or different substituents
selected from the group consisting of hydroxyl, formyl, carboxyl,
straight-chain or branched acyl or alkoxycarbonyl having in each case

up to 3 carbon atoms, or groups of the formulae -P(O)(OR“)(OR”),

0
< ] =NR" CO)NRR®
o ’ — (CO)NR™R

10
in which
15 R* and R* have the meanings of R'® and R!' given above and are
identical to or different from them,
R®  represents hydroxyl or methoxy,
20 j represents a number O or 1,
and
R* and R are identical or different and have the meanings of R and
25 R given above,

AL
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20
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andlo-r the heterocycles listed under R3 and R4, which are formed
together with the nitrogen atom, are optionally substituted by straight-
chain or branched alkyl having up to 4 carbon atoms which is
optionally mono- to trisubstituted by identical or different substituents
selected from the group consisting of hydroxyl, fluorine, chlorine,
carboxyl, cyclopropyl, cycloheptyl, straight-chain or branched alkoxy
or alkoxycarbonyl having in each case up to 3 carbon atoms, or by a
radical of the formula -SO;H, -NR*'R*? or P(O)OR®OR*,

in which

R* and R are identical or different and each represents hydrogen,
phenyl, carboxyl, benzyl or straight-chain or branched alkyl or

alkoxy having in each case up to 3 carbon atoms,

R and R* are identical or different and have the meanings of R'® and

R'! given above,

and/or the alkyl is optionally substituted by phenyl which for its part
may be mono- to disubstituted by identical or different substituents
selected from the group consisting of fluorine, chlorine, hydroxyl,

methoxy, or by a group of the formula -NR>'R%?,
in which

R" and R* have the meanings of R*' and R given above and are

identical to or different from them,

and/or the heterocycles listed under R® and R*, which are formed

together with the nitrogen atom, are optionally substituted by phenyl,'

R



-304 -

pyridyl, piperidinyl, pymolidinyl or tetrazolyl, if appropriate also
attached via a nitrogen function, where the ring systems for their part
may be substituted by hydroxyl or by straight-chain or branched alkyl

or alkoxy having in each case up to 3 carbon atoms,

or

R? and R* together with the nitrogen atom form radicals of the formulae

O—N

- ., +(CH,);-CH,
CH, ’

R

I

R’ and R® are identical or different and each represents hydrogen, hydroxyl or
represents straight-chain or branched alkoxy having up to 3 carbon

atoms,
15

and their salts, hydrates, N-oxides and isomeric forms.

4, 2-Phenyl-substituted imidazotriazinones of the general formula (I) according to
Claim 1 in which
20

R represents methyl or ethyl,

TR O P
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R® represents ethyl or propyl,

R® and R* are identical or different and each represents a straight-chain or
branched alkyl chain having up to 5 carbon atoms which is optionally
substituted up to two times by identical or different substituents
selected from the group consisting of hydroxyl and methoxy,

or

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

thiomorpholinyl ring, or a radical of the formula

—N N—R¥
\—/ E]

in which

R  represents hydrogen, formyl, straight-chain or branched acyl or
alkoxycarbonyl having in each case up to 3 carbon atoms,
or represents straight-chain or branched alkyl having up to 3
carbon atoms which is optionally mono- or disubstituted by
identical or different substituents selected from the group
consisting of hydroxyl, carboxyl, straight-chain or branched
alkoxy or alkoxycarbonyl having in each case up to 3 carbon
atoms, or by groups of the formulae -(D)NR®R* or
-P(0)(OR*)(OR®),

in which

f represents a number O or 1,

* [ L M s *
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D represents a group of the formula -CO,

R® and R® are identical or different and each represents

hydrogen or methyl,

R* and R® are identical or different and each represents

hydrogen, methyl or ethyl,
or
R¥  represents cyclopentyl,
and the heterocycles listed under R and R?, which are formed together
with the nitrogen atom, are optionally mono- or disubstituted,
optionally also geminally, by identical or different substituents
selected from the group consisting of hydroxyl, formyl, carboxyl,
straight-chain or branched acyl or alkoxycarbonyl having in each case
up to 3 carbon atoms, or groups of the formulae -P(O)(OR“)(OR‘”) or
-(COXNR*R*,

in which

R* and R¥ are identical or different and each represents hydrogen,
methyl or ethyl,

j represents a number O or 1,

and

OB
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R* and R are identical or different and each represents hydrogen or

methyl

and/or the heterocycles listed under R? and R* which are formed
together with the nitrogen atom, are optionally substituted by straight-
chain or branched alkyl having up to 3 carbon atoms which is
optionally mono- or disubstituted by identical or different substituents
selected from the group consisting of hydroxyl, carboxyl, or by a
radical of the formula P(O)OROR*,

in which

R and R* are identical or different and each represents hydrogen,

methyl or ethyl,
and/or the heterocycles listed under R? and R®, which are formed
together with the nitrogen atom, are optionally substituted by

pyrrolidinyl or piperidinyl attached via nitrogen,

represents hydrogen,

represents ethoxy or propoxy,

and their salts, hydrates, N-oxides and isomeric forms.

2-Phenyl-substituted imidazotriazinones according to Claims 1 to 4 having the

following structures:

L) O '
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Structure
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Structure
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6. 2-Phenyl-substituted imidazotriazinones of the general formula (I) according to
Claim 1 for the treatment of disorders.

AN I
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7. Process for preparing 2-phenyl-substituted imidazotriazinones according to

Claim 1, characterized in that

initially compounds of the general formula (II)

5
0O R 0
A A "
0
in which
10 R! and R? are each as defined above
and
L represents straight-chain or branched alkyl having up to 4 carbon
15 atoms,
are converted with compounds of the general formula (IIT)
W
RS NH
NH
x HCI (an
RS
20

in which

R and R® are each as defined above,

(e
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in a two-step reaction in the systems ethanol and phosphorus oxytrichloride/

dichloroethane into the compounds of the general formula awv)

R® R® ()

in which
R}, R?, R’ and R® are each as defined above,

10 which are reacted in a further step with chlorosulphonic acid to give the

compounds of the general formula (V)

15 in which
R, Rz, R® and R® are each as defined above,
which are finally reacted with amines of the general formula (VI)

20
HN°R? VD)

A O



10

15

10.

11.
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in which
R? and R* are each as defined above,
in inert solvents.
Pharmaceuticals which comprise at least one 2-phenyl-substituted
imidazotriazinone according to Claim 1 and pharmacologically acceptable

formulating agents.

Pharmaceuticals according to Claim 8 for the treatment of cardiovascular,

cerebrovascular disorders and/or disorders of the urogenital tract.

Pharmaceuticals according to Claim 9 for the treatment of erectile dysfunction.

The use of 2-phenyl-substituted imidazotriazinones according to Claim 1 for

preparing pharmaceuticals.

G A R
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(54) Title: 2-PHENYL SUBSTITUTED IMIDAZOTRIAZINONES AS PHOSPHODIESTERASE INHIBITORS

(54) Bezeichnung: 2-PHENYL~SUBSTITUIERTE lMIDAiOTRIAZINONE ALS PHOSPHODIESTERASE INHIBITOREN

o 1
ﬁu’“\f(
R \N/N y N m

2
SO,NR'R* R
RS

(57) Abstract

The invention relates to 2-phenyl substituted imidazotriazinones with short, unbranched alkyl radicals in position 9 in accordance
with gencral formula (). Said 2-phenyl substituted imidazotriazinones arc produced from the comesponding 2-pheny! imdazotriazinones
by chlorosulphonation and subsequent reaction with the amines. These compounds inhibit cGMP-metabolising phosphodiesterases and are
suitable for use as the active agents in medicaments for treating cardiovascular and cerebrovascular diseases and/or diseases of the urogenital
system, cspecially for treating erectile dysfunction,

(57) Zusammenfassung

Die 2-Phenyl-substituierten Imidazotriazinont mit kurzen, unverzweigten Alkylresten in der 9-Position gemiB der aligemeinen Formel
() werden aus den entsprechenden 2~Phenyl-imidazotriazinonen durch Chlorsulfonierung und anschiieBender Umsetzung mit den Aminen
hergestellt. Die Verbindungen hemmen cGMP-metabolisierende Phosphodicsterasen und eignen sich als Wirkstoffe in Arzneimitteln, zar
Behandlung von cardiovaskuliren und cerebrovaskuliren Erkrankungen und/oder Erkrankungen des Urogenitalsystems, insbesondere zur
Behandlung der erektilen Dysfunktion. :




