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ated to.9 substituted 2-(2-n-al koxyphenyl) - purin f or
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The present invention relates to 9-substituted -
processes for their preparation and their use in medicaments, in particular for treatment

of inflammations, thromboembolic and cardiovascular diseases and diseases of the

ufogenital system.

'Purinones and quinazolinones having a selective cGMP PDE-inhibitiﬁg action are
10 known from the publications WO 94/00453 and WO 93/12095.

Phosphodiesterases (PDEs) play an essential role in the regulation of the intracellular
cGMP and cAMP level. Of the phosphodiesterase isoenzyme groups PDE I to PDE V
described to date [nomenclature according to Beavo and Reifsnyder (cf. Beavo,
J.A. and Reifsnyder, D.H., Trends in Pharmacol. Sci. 11, 150-155 (1990))], the
15 Ca-calmodulin-activated PDE I, the cGMP-stimulatable PDE II and the cGMP-specific
PDE V are essentially responsible for the metabolism of cGMP. Because of the
differing distribution of these ¢cGMP-metabolizing PDEs in tissue, selective inhibitors
should raise the cGMP level in the corresponding tissue according to the tissue
distribution of the corresponding isoenzyme. This can lead to a specific,

20 antiaggregatory, antispastic, vasodilating, antiarrthythmic and/or antiinflammatory action.

The present invention thus relates to 9-substituted 2?(2—nealkoxyphenyl)-purin-6-ones of

the general formula (I),
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i This Sheet Has Been Reilaced




15+~ Ca-cal nodul i n-activated PDE |, the cGWP-stinulatable PDE Il and the
C@/P'-SpeCIfIC PDE V are essentlally responsi bl e for the netabolism of cGwP.
Because of the differing distribution of these cGWP-netabolizing PDEs in
tisssue, selective inhibitors should raise the cGW level in the

correspondi ng tissue according to the tisdup di n of the corresponding
i soenzyne. This can lead to a specific, 20 anti aggregatory, antispastic,
vasodi | ating, antiarrhythm c and/ ore gnti Nory action. The present
invention thus relates to 9-substituged (2- §- al ®oxyphenyl ) - puri n- 6- ones
of the general formula (1); \N N 0,

\

)

D
in which

A represents a radical of the formula

R®. .
4 R
R>%<R1 Rs/\< o -(CH,),-CH,
R® 2 ' R
R

wherein,
5 a denotes a number 9, 10, 11, 12, 13, 14 or 15,

R' denotes straight-chain or branched alkyl having 2 to 10 carbon atoms,
which is optionally substituted by phenyl, which in turn can be substituted
by halogen, nitro, cyano, by straight-chain or branched alkyl having up to
6 carbon atoms or by a group of the formula -SO,-NR°R',

10 wherein

R’ and R" are identical or different and
denote hydrogen, phenyl or stralght-cham or branched alkyl
| havmg up to 6 carbon atoms, whlch is optlonally substituted by
hydroxyl, or together with the nitrogen atom form a 5- to

15 6-membered, saturated heterocyclic radical which has up to 2

Le A 30 701 -2-
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2 0. [err] A represents a radical of the fornula [err] wherein, 5
a*«#enotes anunber 9, 10, 11, 12, 13, 14 or 15, R denotes straight-chain
.or branched al kyl having 2 to 10 carbon atons, which is optionally

sybstituted by phenyl, whi chfiirthet HéteroaiindRomUths iserids! RdasiBing éf S.INand/dri@ O,

cyano, by straight-chain or branched al kyl having up to .6 carbon atons or

by a group of the fornmula | emq is optionally substituted, including via a free N function, by
straight-chain or branched alkyl having up to 6 carbon atoms,

which in turn can be substituted by hydroxyl,
5 and/or
alkyl is optionally substituted by a group of the formula -NR!'R"2,

wherein

RY and R" have the abovementioned meaning of R’ and R' and are
identical to or different from these, '

10 R? denotes hydrogen, azido, straight-chain or branched alkyl having up to 6
carbon atoms or a group of the formula -OR", O-SO,R" or -NR"R'S,

wherein

R® is hydrogen, a hydroxyl-protecting group, straight-chain or

branched acyl having up to 6 carbon atoins, benzoyl or straight-

15 chain or branched alkyl having up to 6 carbon atoms, which is
optionally suBstituted by carboxyl or straight-chain or branched

alkoxy carbonyl having up to 6 carbon atoms or by a group of
the formula -CO-NR'R®,

wherein

20 R' and R are identical or different and denote hydrogen or
straight-chain or branched alkyl having up to 4 carbon
. atoms, |

Le A 30701 . =3 _ This Sheet Has Been Reﬂlaced
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10 . wherein [err] and [err] are identical or different and
denot e hydr ogen, phenyl or straight-chain or branched al kyl having up to 6
carbon atoms, which is optionally substituted by hydroxyl, or together with

the nitrogen atom forrré4 5- tdendfes strai I§ht-cham or branchedalkﬁmmgeﬁﬁdo4carbon
sat ur at ed het erocyclic radical which as up to 3 further heteroatons

fromthe series consisting ofat@ns Qr phenydr
> and R' are identical or different and denote hydrogen, an amino-
protecting group, straight-chain or branched alkyl or acyl having
5 in each case up to 6 carbon atoms, formyl, benzoyl or a group of
the formula -SO,R”,

wherein

R"Y - has the abovementioned meaning of R™ and is identical to
or different from this,

10 R? denotes hydrogen,
or
R? and R? together form a radicat of the formula =O or =N-bR2°,
wherein

R® denotes hydrogen or straight-chain or branched alkyl having up
15 . to 6 carbon atoms, which is optionally substituted by phenyl or
by a group of the formula -NR?'R%,

wherein
R? and R% are identical or different and denote hydrogen,
phenyl or straight-chain or branched alkyl having up to 6

20 carbon atoms,

R* denotes hydrogen or straight-chain or branched alkyl having up to 4 carbon

atonis,

Le A 30 701 -4- - is Sheet Has Been R laced
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and-i s optionally substituted, including via a free N function, by
strai ght-chain or branched al kyl having up to 6 carbon atons, which in turn
can be substituted by hydroxyl, 5- and/ or al kyl is optionally

substituted by a gRiumdoR® mhadéﬁcﬁllbﬁd{fﬁédt antilefibte Hydidgen arCtiatbt-hdin \6?
t he abovenenti oned rreanl n of [err] and [err] and are i ntlcal to or

different fromthese, ed alkyl Mﬁ@h&éé’ﬂb&ér@g@%, azi do, straight-chain
or branched aI kyl haV| ng up to 6 carbon atons or a group of the formula
[err] [err] . [err] wherein

R® denotes hydrogen or straight-chain or ‘branched alkyl having up to 5 carbon
atoms, which is optionally substituted by hydroxyl,

5 - R’ denotes straight-chain or branched alkyl having 2 to 8 carbon atoms, which
is substituted by a group of the formula -NR”R%,

wherein

R® and R* are identical or different and denote hydrogen or straight-chain
or branched alkyl having up to 5 carbon atoms, which. is
10 optionally substituted by hydroxyl,

or is substituted by phenyl, which in turn is substituted by the group of the
formula -SO,-NR*R%,

wherein
R* and R? have the abovementioned meaning of R? and R,
15 D represents hydrogen or represents a group of the formula -SO,-NR”R*,

- wherein

R¥ and R* are identical or different and have the abovementioned meaning of
R’ and R' and are identical to or different from these, and

E represents straight-chain or branched alkyl having up to 8 carbon atoms,

20 and tautomers and salts thereof.

Le A 30 701 -5-
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ferr] i s hydrogen, a hydroxyl-protecting group, straight-chain or
branched acyl having up to 6 carbon atons, benzoyl or straight- 15
chain or branched al kyl having up to 6 carbon atons, which is 4

op{ional |y SubBid tsibstghchy #86rdigy to Othe Stnivaktithl <ak 2lsh-We liaie.cﬁehﬁ?ma' ¥ O0)ts,
carbonyl having up to 6 carbon atons or by a group of the formula [err
wherein 20 ysiologically acceptable palisrare preferrest in) the contexteofi the amventionli f f er ent
and denote hydrogen or straight-chain or branched al kyl having up to 4
carbon atons, This is the replacenent shet

Physiologically acceptable salts can be salts of the compounds according to the
invention with inorganic or organic acids. Preferred salts are those with inorganic acids,

5 such as, for example, hydrochloric acid, hydrobromic acid, phosphoric acid or sulphuric
acid, or 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.

10  The compounds of the general formula (I) according to the invention can occur in
various stereochemical forms which either behave as mirror images (enantiomers) or do
not behave as mirror images (diastereomers). The invention relates both- to the
antipodes and to the racemic forms as well as the diastereomer mixtures. The racemic

forms, like the diastereomers, can be separated into the stereoisomerically uniform

15 constituents in a known manner.

A 5- to 6-membered saturated heterocyclic radical which is bonded via the nitrogen
atom and can also contain, as heteroatom, up to 2 oxygen, sulphur and/or nitrogen
atoms in general represents piperidyl, morpholinyl, piperazinyl or pyrrolidinyl.
Piperidyl and morpholinyl are particularly preferred. _

20 Hydroxyl-protecting group in the context of the abovementioned deﬁnition in general
represents a protecting group from the series consisting of: trimethylsilyl, triethylsilyl,
triisopropylsilyl, tert-butyl-dimethylsilyl, triphenylsilyl or benzyl. Trimethylsilyl, tert-
butyl-dimethylsilyl or benzyl are preferred.

Amino-protecting groups in the context of the invention are the customary amino-

25 protecting groups used in peptide chemistry.

These include, preferably: benzyloxycarbonyl, methoxycarbonyl, ethoxycarbonyl,

propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,

Le A 30 701 -6- |
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7. 8 MAY 1996 Date: 4 [err] denotes straight-chain or branched al kyl
having up to 4 carbon atons or phenyl, [err] and [err] are identical or
di fferent and denote hydrogen, an am no- protecting group, straight-chain

or, branched afeltyButéxycatbvhyl) otiyd of acetyl. in each case up to
6 carbon atoms, fornyl, benzoyl or a group of

Preferred compounds are those of the general formula (I),

in which
A represents a radical of the formula
5 *( J< or -(CH,)-CH,
wherein,

a denotes a number 9, 10, 11, 12 or 13,

R! denotes straight—cha_.in or branched alkyl having 2 to 8 carbon atoms, which
is optionally substituted by phenyl, which in turn can be substituted by
10 fluorine, chlorine, bromine, nitro, cyano, by straight-chain or branched
| alkyl having up to 4 carbon atoms or by a group of the formula
-SO,-NR°RY,

wherein

R’ and R are identical or different and denote hydrogen, phenyl or
15 straight-chain or branched alkyl having up to 5 carbon atoms,
which is optionally substituted by hydroxyl,
or, together with the nitrogen atom, form a morpholinyl,
pyrrolidinyl or piperidinyl ring or a piperazinyl ring, which is
optionally substituted, including via a free NH function, by
20 - straight-chain or branched alkyl having up to 3 carbon atoms,
which in turn can be substituted by hydroxyl,

Le A 30 701 -7 -
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the formula -SO2R 9, wherein R 9 has the abovenenti oned neaning of [err]
and is identical to or different fromthis, 10 [err] denotes
hydrogen, or [err] and [err] together forma radical of the fornmula =0 or
=N: OR20, wherei n denotaggd/opydr ogen or- strai ght-chain-or branched al kyl
havi ng up 15 to 6 carbon atons, which is optionally
substituted by phenyl or by a group of the formula [err]-

alkyl is optionally substituted by a group of the formula -NR'R'2,
wherein

R" and R have the abovementioned meaning of R® and R and are
5 identical to or different from these,

R? denotes hydrogen, azido, straight-chain or branched alkyl having up to 4
- carbon atoms or a group of the formula -OR", -0-SO,-R!* or -NR*R'S,

wherein

R"? denotes hydrogen, benzyl, straight-chain or branched acyl having
10 up to 4 carbon atoms, benzoyl or straight-chain or branched alkyl
having up to 4 carbon atoms, which is optionally substituted by
carboxyl or straight-chain or branched alkoxy carbonyl having up
to 4 carbon atoms or by a group of the formula -CO-NR''R'%,

wherein

15 R'7 and R" are identical or different and denote hydrogen or
straight-chain or branched alkyl having up to 3 carbon

atoms,

R™ denotes straight-chain or branched alkyl having up to 3 carbon

atoms or phenyl,

20 RY and R' are identical or different and denote hydrogen, tert-
butoxycarbonyl, benzyloxycarbonyl or straight-chain or branched
alkyl or acyl having in each case up to 4 carbon atoms, formyl,

benzoyl or a group of the formula -SO,R",

Le A 30701 -8-
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Wwherein [err] and [err] are identical or different and denote hydrogen,
phenyl or straight-chain or branched al kyl having up to 6 20

carbon atons, R4 denotes hydrogen or straight-chain or branched al kyl
haying up to 4 carbon atons, wheréini S the repl acement sheet - 5

R"  has the abovementioned meaning of R and is identical to
or different from this,

R® denotes hydrogen,

R? and R’ together form a radical of the formula =O or =N-OR®,

wherein

R® denotes hydrogen or straight-chain or branched alkyl having up
to 4 carbon atoms, which is optionally substituted by phenyl or
10 by a group of the formula -NR?RZ,

wherein

R* and R® are identical or different and denote hydrogen,
phenyl or straight-chain or branched alkyl having up to 4

carbon atoms,

15 R* denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon
atoms, '

R® and R® are identical or different and denote hydrogen or methyl,

R® denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon
atoms, which is optionally substituted by hydroxyl,

20 R’ denotes straight-chain or branched alkyl having 2 to 6 carbon atoms, which
is substituted by a group of the formula -NRZR%,

Le A 30 701 . =9-
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Ferr] and [err] are identical or different and denote hydrogen or

strai ght-chain or branched al kyl having up to 3 carbon atons, [err] denotes
hydrogen or straight-chain or branched al kyl having up to 5 carbon atons,
which is optionally swfitdiauted by hydroxyl, 5 _ [err] denotes

strai ght-chain or branched al kyl having 2 to 8 carbon atonms, which is
substituted by a group of the fornmula [err] wherein [err] and [err] are

i dentical or differenty@nd, §anot & hydn e OF S i .chai r br.anched

al kyl having up to 5 é{olr%?gnﬁat %denﬁ%l%ﬁﬁ er%ahﬁ%e%hy&rog@n&sﬁm&ﬂ-chmn
optional Iy substituted by hyaiobshchedr alk§l Siabimgi ip11904 byarbdie mydms, Wahith i
turn is substituted by the group of the,

optionally substituted by hydroxyl,

5 - or is substituted by phenyl, which in turn is substituted by a group of the
formula -SO,-NR®R®,

wherein

R* and R are identical or different and have the abovementioned meaning
of R? and R,

10 D represents hydrogen, or represents a group of the formula -SO,-NR”R?,
wherein

R* and R? are identical or different and have the abovementioned meaning of

R? and R" and are identical to or different from these, and
E represents: straight-chain or branched alkyl having up to 6 carbon atoms,
15 and tautomers and salts thereof.
Particularly preferred compounds are those of the general formula (),

in which

A represents a radical of the formula

Le A 30 701 -10 -
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. fornula [err] wherein [err] and [err] have the abovenenti oned neani ng of
[err] and [err], 15 D represents hydrogen or represents a group of

the fornmula [err] wherein [err] and [err] are identical or different and

have the abovenentioned neaning of [err] and [err] and are identical to or

different fromthese, and E represents strai ght-chain or branched al kyl
having up to 8 carbon at msR-" 20 tsautomers and salts thereof. This is
t he repl acement sheigs or -(CH,),-CH,
. R7
wherein,

a denotes a number 9, 10, 11 or 12,

R! denotes straight-chain or branched alkyl haviﬁg 2 to 7 carbon atoms, which
5 is optionally substituted by phenyl, which in turn can be substituted by
fluorine, chlorine, bromine, nitro, cyano, by straight-chain or branched
alkyl having up to 3 carbon atoms or by a group of the formula
-SO,-NR°RY, )

wherein

10 R® and R™ are identical or different and denote hydrogen, phenyl or
| straight-chain or branched alkyl having up to 4 carbon atoms,
which is optionally substituted by hydroxyl,

or, together with the nitrogen atom, forta a morpholinyl,
pyrrolidinyl or piperidinyl ring or a piperazinyl ring, which is
15 : optionally substituted, including via free NH function, by
~ straight-chain or branched alkyl having up to 3 carbon atoms,

which in turn can be substituted by hydroxyl,

and/or
alkyl is optionally substituted by a group of the formula -NR''R®,

20 wherein

I
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& The substances according to the invention can also be in the form of
salts. Physiologically acceptable salts are preferred in the context of the
i nvention. Physiologically acceptable salts can be salts of the conpounds

according to the invemii giy W mhé@&&ﬁ&ﬁ&eﬁeﬂ&a%&mﬁg 6 R°RiA R £ &l tS
are those with inorganic acids, 3 such as, for exanple, hydrochloric
aci d, hydrobrom c acid, phospdentical tacirdlifferentifrpmcthese, aci d, or salts with
organi ¢ carboxylic or sul phonic acids, such as, for exanple, acetic acid,
mal eic acid, fumaric acid, nmalic acid, citric acid, tartaric acid, lactic

aci d, benzoic aci d g20igefiBied BP&rOEED NN straighichalil bR BARANAIRYIChaviriglup to 3

phenyl sul phoni ¢ aci d,
carbon atoms or a group of the formula -OR", -OSO,R" or -NR*R",

5 - wherein

R denotes hydrogen, straight-chain or branched acyl having up to
3 carbon atoms, benzoyl or straight-chain or branched alkyl
having up to 3 carbon atoms; which is optionally substituted by
carboxyl or straight-chain or branched alkoxycarbonyl having up
10 to 3 carbon atoms or by a group of the formula -CO-NR"R'®,

wherein

R!” and R are identical or different and denote hydrogen,
methyl or ethyl,

R"  denotes straight-chain or branched alkyl having up to 3 carbon

15 atoms or phenyl,

R" and R'® are identical or different and denote hydrogen,
tert-butoxycarbonyl, straight-chain or branched alkyl or acyl
having in each case up to 3 carbon atoms, formyl, benzoyl or a
group of the formula -SO,R",

20 wherein

R  has the abovementioned meaning of R™ and is identical to

or different from this,

R? denotes hydrogen,

I

Le A 30701 - 12 - heet Has Been RTlaced |

R



tol uenesul phoni ¢ aci d or napht hal enedi sul phonic acid. 10 The conpounds
of-the general fornula (1) according to the invention can occur in various
st ereochem cal fornms which either behave as mrror inages (enantioners) or
do not behave as mrrgf images (diastereoners). <The .inventi-on relates both
to the antipodes and to the racemc forns as well as the diastereoner

m xtures. The racernic fornms, |ike the diastereoners, can be separated into

t he stereoisonerical |l wayunjfar £~ GONSt bt Le i qul DRORRL. A 5- to
6- menber ed sat ur at ed #eﬁgégﬁg@#%r;gd cqgr%hl\tﬁ%%ﬁ]ﬁfg Bon%eg w?[?g hi trogen
atom and can al so contain, as heteroatom up to 2 oxygen, sul phur and/or

nitrogen atons in general represents piperidyl, norpholinyl, piperazinyl or
pyrrolidinyl. Piperidyl and NﬂFﬁﬁ%linyl are particularly preferred.

R® denotes hydrogen or straight-chain or branched alkyl

5 - having up to 4 carbon atoms, .which is optionally
substituted by phenyl -or by a group of the formula
_NRZIRZZ’
wherein

R* and R? are identical or different and denote hydrogen,
10 phenyl or straight-chain or branched alkyl having up to 3

carbon atoms,

R* denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon

atoms,
R® and R? are identical or different and denote hydrogen or methyl,

15 R® denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon
atoms, which is optionally substituted by hydroxyl,

R’ denotes straight-chain or branched alkyl having 2 to 6 carbon atoms, which
is substituted by a group of the formula -NR¥R,

wherein

20 R®Z and R* are identical or different and denote hydrogen or straight-
chain or branched alkyl having up to 3 carbon atoms, which is
optionally substituted by hydroxyl,

/
Le A 30 701 -13 -
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20 Hydr oxyl - protecting group in the context of the abovenenti oned
definition in general represents a protecting group fromthe series
consisting of: trimethylsilyl, triethylsilyl, trii ylsilyl,

tert-butyl-di methyl si byls substitiiee by!phiehyll whichtift tnlis subistififdd by thiel gtbup bfthe-
butyl -di met hyl silyl or benzyl ar greferred. Am no-protecting groups in the
context of the invent formuz SQB“Blst onary ami no- 25 protecting groups
used in peptide chem stry. These include, preferably: benzyl oxycarbonyl,

met hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,

but oxycar bonyl, isobuwheiengar bonyl, This is the replacenent sheet

R? and R* have the abovementioned meaning of R® and R'°,
5 D represents hydrogen, or represents a group of the formula -SO,-NR”R?,
wherein

R* and R? are identical or different and have the abovementioned meaning

.of R’ and R!® and are identical to or different from these, and
E represents straight-chain or branched alkyl having up to 5 carbon atoms,
10 and tautomers and salts thereof.
A process has furthermore been found for the preparation of the compounds of the

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

general formula (II)

0
E——o oMM , N\>
N N (I

\
A

in which
15 D, E and A have the abovementioned meaning,

are first cyclized in inert solvents and in the presence of a base,

Le A 30 701 _— -14 -
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7 tert-but oxy'car bonyl, fornyl or acetyl. Preferred conpounds are those of
the general formula (1), in which A represents a radical of the formula
wherein, a denotes a number 9, 10, 11, 12 or 13, R denotes straight-chain

or, branched algedl inhghei cie Zvlefe D TR @rREFondME Silphchic® REiO¢lAbrides are first
substi t ut ed by pheal which in turn can be substltuted by 10
fluorine, chl qrepesed by aeaction wifh eldorosylphenic peid and theyperrespanding sulphonanrides

are then prepared with amines (NR*R%),

and the substituents R'-R® are introduced or derivatized by customary methods, such as,
5  for example alkylation, acylation, amination, oxidation or azide exchange.

The process according to the invention can be illustrated by way of example by the

following equations:

Le A 30 701 - =15~
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al kyl having up to 4 carbon atoms or by a group of the fornula [err]
wherein [err] and [err] are identical or different and denote hydrogen,
phenyl or 15 straight-chain or branched al kyl having. up
to 5 carbon aEgﬁgﬁodmngch is optionally substituted by hydroxyl, or, :
together with the nitrogen atom forma norpholinyl, pyrrolidinyl or

pi peridinyl ring or a piperazinyl ring, which is optionally substituted,

including via a free NH function, by Zv strai ght-chain
or branched al kyl having up to 3 carb atons mhlch in turn can be
substituted by hydroxyl - H,N i>
S KzCO3 or NaOH
CO—NH ' >
. HO
(CH,),HC (CH)sCH, CH30H. by
HyC-(CH), 0  HN CISO5H
e
(CH,) -HC (CHz)s'CHa
O
 HN N
H,C-(CH,),0 | \> + HN(C5Hg)o
. st er—
(CH,), -HC)\ (CH,)s-CH,
SO,Cl
O -
N N
HC-CH),0 P o \>
N N

(CH,HC” ~(CH,):-CH,

SO, N(C,H,),
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8 and/or alkyl is optionally substituted by a group of the formula [err]
wherein [err] and [err] have the abovenenti oned neaning of [err] and [err]
and are 5 identical to or different fromthese, R2
denot es hydro@qﬂaucszdo strai ght-chain -or branched al kyl having up to 4
carbon atons or a group of the fornula [err] [err] or [err]

o
N
H,N
HyC-(CH,),~ 2 1D
. 0O N
CO—NH J\
CH,-H,C (CH,);-CeHs
N O
SO
2N/
| o
KoCOg or NaOH  H,C-(CH,),O H I \>
_ . S U N N
N
MeOH, H,0
. : CH;-H.C /‘\(CHz)a‘c H5
. )
so;N  f

Inert organic solvents which do not char;ge under the reaction conditions are suitable
for the process. These include, preferably, ethers, such as, for example, diethyl ether,
dioxane, tetrahydrofuran or glycol mono- or dimethyl ether, ethyl acetate, toluene,
5 acetonitrile, hexamethylphosphoric acid triamide, pyridine and acetone. It is of course

ﬁoséible to employ mixtures of the solvents. Tetrahydrofuran, toluene or pyridine are
particularly preferred.

Suitable solvents for the cyclization are the customary organic solvents. These include,
preferably, alcohols, such as methénol, ethanol, propanol, isopropanol or butanol, or
10 ethers, such as tetrahydrofuran or dioxane, or dimethylformamide or dimethyl
sulphoxide. Alcohols, such as methanol, ethanol, propanol or isopropanol, are

particularly preferably used. It is also possible to employ mixtures of the solvents

mentioned.

Suitable bases for the cyclization are the customary inorganic bases. These inclide,
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\;\,herei n R3 denot es hydrogen, benzyl, straight-chain or branched acyl
‘having 10 up to 4 carbon atons, benzoyl or
strai ght-chain or branched al kyl having up to 4 car bon atons, which is

optional | y sutprefietably; calkali nmtdbdlyylrorddes%rrﬂkghie einthi metal hpmrdeeds@hkwror

rbonyl havin r tons Qr group of theforrrula[err]
wherein 15 Shaiple, Sodiun Hydroxi e PPISSI ésqx}dea}r arigmhydeonide or alkalianetak

and denote hyaagmates! Lo diim
carbon at ons, q:Eer r . suéIglenot es sé tﬁg’ Q‘Lal n or gl)anc ‘fe]%\&g]}'g?#éghbggfﬁfﬁp
to 3 carbon alkali metal alcoholates, such as sodlum methanolate, sodium ethanolate, potassium
5  .methanolate, potassium ethanolate or potassium tert-butanolate. Potassium carbonate
and sodium hydroxide are particularly preferred.

In carrying out the cyclization, the base is in general employed in an amount of 2 to
6 mol, preferably 3 to 5 mol, per mole of the compounds of the formula (II).

The cyclization is in general carried out in-a temperature range from 0°C to 160°C,
10  preferably at the boiling point of the particular solvent.

The cyclization is in- general carried out under normal pressure. However, it is also
possible to carry out the process under increased pressure or under reduced pressure

(for example in a range from 0.5 to 5 bar).

The chlorosulphonation is carried out either without a solvent or in the presence of one

15 of the abovementioned inert solvents.

The preparation of the sulphonamides is in general carried out in one of the

abovementioned solvents, pieferably in tetrahydrofuran or methylene chloride.

The chlorosulphonation and the amidation are in general carried out in a temperature
range from -20°C to +80°C, preferably -10°C to +30°C, under normal pressure.

20 Suitable bases for this are, in addition to the abovementioned bases, preferably in some
cases triethylamine and/or dimethylaminopyridine, DBU or DABCO. It is also possible

for the amine employed to be used in excess.

The base is employed in an amount of 0.5 mol to 10 mol, preferably 1 mol to 3 mol

per mole of the corresponding chlorosulphonic acid.
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étonﬁ or phenyl, 20 [err] and [err] are identical or different
and denote hydrogen, tert- butoxycarbonyl, benzyloxycarbonyl or
strai ght-chain or branched al kyl or acyl haV|ng in each case up to 4 carbon

atonms, fornyl Thbeaﬂzydgtiono:s in gnembcari'led loait fwuh&ﬂlkﬂat[ingl" agents, sSch & f6¥ Bxdmpleas
d entjcal to
the abovement| 8”8 )gﬁcyP mde% (grlxc aagld tles%eris or sullastltuted or unsubstituted (C,-C,)-
dialkyl- or (C,-C,o)-diarylsulphonates, preferably methyl iodide or dimethyl sulphate.

Suitable solvents for the alkylation are likewise the customary organic solvents which

5  do not change under the reaction conditions. Thése ‘includ€; préferably; ethers, such as
diethyl ether, dioxane, tetrahydrofuran or glycol dimethyl ether, or hydrocarbons, such
as benzene, toluene, xylene, hexane, cyclohexane or petroleum fractions, or halo genated
hydrocarbons, such as methylene chloride, chloroform, carbon tetrachloride,
dichloroethylene, trichloroethylene or - chlorobenzene, ~or ethyl acetate,
10 dimethylformamide, hexamethylphosphoric acid-triamide, acetonitrile or acetone. It is

also possible to ‘use mlxtm'es of the sol_ven’gs mentioned. Methylene chloride is
preferred.

The alkylation is carried out in the abovementioned solvents at temperatures from 0°C
to +150°C, preferably at room temperature to +100°C, under normal pressure.

15 The amino-protecting groups are split off*in a manner known per se under acid or basic
conditions, or reductively by catalytic hydrogenation, for example with Pd/C in organic
solvents, such as ethers, for example tetrahydrofuran or dioxane, or alcohols, for

example methanol, ethanol or isopropanol.

The hydroxyl-protecting group is split off from the corresponding esters by customary
20 hydrolytic methods.

The reaction with alkyl sulphonic acid chlorides is carried out, starting from the
corresponding free hydroxy compounds, in one of the abovementioned solvents and one
of the bases, preferably with methylene chloride and triethylamine in a temperature

range from -20°C to +20°C, preferably 0°C, under normal pressufe.
25  The introduction of the azide radical is in general carried out by reaction of the

corresponding alkylsulphonyloxy-substimted'compounds with sodium azide in one of

the abovementioned solvents, preferably dimethylformamide, in a temperature range

Le A 30 701 -19 -
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6r different fromthis, R3 denotes hydrogen, 5 or R2 and R3
together forma radical of the fornula =0 or [err] wherein [err]
denot es hydrogen or straight-chain or branched al kyl having up to 4 carbon

atons, whi ch ifeono 50t e - 30°9) peéfeiablyeTD0SE, RhdeR oral -
by a group of the formula [erl?ijé V\/ngreeln [err] and [ﬂet%] are |dent|cal or

di fferent and denote hydrogen, phenyl or straight-chain or branched al kyl
having up to 4he reduction of azido-substituted compounds to give the corresponding free amines is

in general carried out by hydrogenation in one of the abovementioned alcohols,
preferably methanol, with hydrogen in the presence of a palladium catalyst, preferably
5  Pd/C, in a temperature range from 0°C to +50°C, preferably 25°C.

The hydrogenation is in general carried out under normal pressure.

The acylations are carried out, starting from the corresponding free amino or hydroxy
compounds, in one of the abovementioned solvents, preferably methylene chloride, and
in the presence of one of the abovémentioned bases, preferably triethylamine, with

10 addition of dimethylaminopyridine (DMAP), in a temperature range from 0°C to
+80°C, preferably at +20°C to +40°C, under normal pressure.

The ketones are prepared by known methods (Swern oxidation) starting from the

- corresponding hydroxy compounds.

The oxime formation is in general carried out by reaction of the corresponding ketone
15 with hydroxylamines in one of the abovementioned aléohols, preferably methanol, at -

the reflux temperature under normal pressure.

The enantiomerically pure compounds are accessible by customary methods, for

example by chromatography or the racemic compounds of the general formula (D on
chiral phases.

20 The compounds of the general formula (II) are known in some cases or are new and

can be prepared by a procedure in which compounds of the general formula dm

Le A 30 701 -20-
Sheet Has Been Reﬁaced

T



carbon atons, 15 [err] denotes hydrogen or straight-chain or branched
al-kyl having up to 3 carbon atons, R5 and R are identical or different and
denote hydrogen or nethyl, [err] denotes hydrogen or straight-chain or
branched al kyl having up to 3 carbon atons, which is optionally substituted
by hydroxyl, 20 [err] denotes&traight-chain or branched al kyl

having 2 to 6 carbon atons, which is sypstituted by a group of the formul a
[err], i

H,N l N\) am
H,N T
A

in which
A has the abovementioned meaning,

are reacted with 2-n-alkoxybenzoic acid chlorides of the general formula (IV)

E—O
co-Cl

in which
5 D and E have the abovementioned meaning,
in inert solvents and in the presence of a base.

Suitable solvents are the abovementioned solvents, toluene and tetrahydrofuran being
preferred.

Suitable bases are in general alkali metal hydrides or alcoholates, such as, for example,
10 sodium hydride or potassium tert-butylate, or cyclic amines, such as, for example,
piperidine, pyridine, dimethylaminopyridine or C,-C,-alkylamine, such as, for example,

tricthylamine. Sodium hydride, pyridine and dimethylaminopyridine are preferred.
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10 ﬁherein [err] and [err] are identical or different and denote hydrogen
or straight-chain or branched allyl having up to 4 carbon atons, which is
optionally substituted by hydroxyl, 5 or is substituted by

phenyl, whi cITherbakél igini gensiab inployed dn i athouhOUP 1 Gloltthet iol, PréferabHOR.2NRER6,
wherein [err] and Jerr] are identical or different and have the

abovenent i ondel ek iimgackf case per maledof] the cpmpeunds offthe genargl formulatEhy dr ogen,
or represents a group of the fornmula [err],

“The reaction temperature can in general be varied within a relatively wide range. The
reaction is in general carried out in a range from -20°C to 200°C, preferably 0°C to
5 25°C. '

In one variant, the reaction is carried out in pyridine, to which a catalytic amount of
DMAP is added. If appropriate, toluene can also be added.

The compounds of the general formula (IV) are known per se.

The compounds of the general formula (III) are new in most cases and can be prepared,

10 for example, by a procedure in which

2-amino-2-cyanoacetamide of the formula (V)
O _
_NH
H,N 2 M

CN.

is reacted with compounds of the general formula (VI)

NH,
l VD)
A

in which
A has the abovementioned meaning,

15 in inert solvents in the presence of triethyl orthoformate.

Suitable solvents for the individual steps of the processes are the customary organic

solvents which do not change under the reaction conditions. These include, preferably,
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wherein [err] and [err] are identical or different and have the
abovenentioned nmeaning of [err] and [err] and are identical to or different
fromthese, and E represents straight-chain or branched al kyl having up
to, 6 carbon atethess, st6h asadiethyh etheryaliexanegdtetrahydrofunar eﬂfglydahrcﬁmemyhéihyr or

h neral forpula (| in which A
P;S]; g;;ﬁ? ch g}[\ds OS. thgsqgol?%n; ﬁene Xylene, xane(c))'clohexane or petroleum

fractions, or halogenated hydrocarbons, such as methylene chloride, chloroform, carbon
tetrachloride, dichloroethylene, trichloroethylene or chlorobenzene, or ethyl acetate,

5  dimethylformamide, hexamethylphosphoric acid triamide, acetonitrile, acetone or
dimethoxyethane. It is also possible to use mixtures of the solvents mentioned.
Acetonitrile is particularly preferred.

The process according to the invention is in general camed out in a temperature range
from 0°C to +180°C, preferably +30°C to +150°C.

10 The process steps according to the invention are in general carried out under normal
pressure. However, it is also possible to carry out the process steps under increased

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

The compound of the formula (V) is known [cf. Logemann, G. Shaw, Chemistry and
Industry, 1980 (13), 541-542].

15 The amines of the general formula (VI) are known in some cases or are new and they

can then be prepared by known methods [cf. L.R. Krepski et al., Synthesis, 1986,
301-303].

The compounds of the general formula (I) according to the invention display an

| unforeseeable, valuable pharmacological action spectrum.

20 They inhibit either one or more of the cGMP-metabolizing phosphodiesterases (PDE 1,
PDE II and PDE V). This leads to a different increase in cGMP. An increase in the
c¢GMP level can lead to an antithrombotic, vasodilatory, antiarryhthmic and/or anti-
inflammatory action. The selectivity is also determined by the distribution of the

isoenzymes in the tissue.

25 The compounds according to the invention furthermore intensify the action of

substances, such as, for example, EDRF (endothelium-derived relaxing factor) and ANP
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[errj [err] wherein, a' denotes a nunmber 9, 10, 11 or 12, R denotes
straight-chain or branched al kyl having 2 to 7 carbon atons, which 5
is optionally substituted by phenyl, which in turn can be substituted by
fluorine, chl @atiaFnatiiRit Peptide), which Givredse thy cGMPIIEgEll~ctat m “or- branched
al kyl having up to 3 carbon atons or by a group of the fornula [err],
wherein 10 [err] and [err] are identical or different and
denote hydr Ogeﬂm’ey ppa%nﬁ{er&{)re be employed in medicaments for treatment of inflammatory
diseases, such as, for example, asthma, inflammatory dermatoses, for treatment of high
blood pressure, stable and unstable angina, peripheral and cardiac vascular diseases and
5 of arrhythmias, for treatment of thromboembolic diseases and ischaemias, such as
myocardial infarction, cerebral stroke; transitory and ischaemic attacks,-angina pectoris,
peripheral circulatory disturbances, prevention of restenoses, such as after thrombolysis
treatment, percutaneous transluminal angioplasties (PTA) and bypass, percutaneous
transluminal coronary angioplasties. (PTCA), bypass, septic shock and diseases of the
10  urogenital system, such as, for example prostate hypertrophy, impotence and
i_ncontinence.

- Activity of the phosphodiesterases (PDE’s)

The ¢cGMP-stimulatable PDE II, the cGMP-inhibitable PDE III and the cAMP-specific

PDE IV were isolated from either the porcine or the bovine myocardium. The
15 Ca-calmodulin-stimulatable PDE I was isolated from porcine aorta or porcine brain.

The cGMP-specific PDE V was obtained from porcine small intestine, porcine aorta

and/or human blood platelets. Purification was carried out by anion exchange

chromatography - on MonoQ® Pharmacia essentially by the method of M. Hoey and

Miles-D. Houslay, Biochemical Pharmacology, Volume 40, 193-202 (1990). .

20 The enzyme activity is determined in a test batch of 100 pl in 20 mM Tris/HCI buffer
of pH 7.5 which contains 5 mM MgCl,, 0.1 mg/ml of bovine serum albumin and either

800 Bq of *HcAMP or *HcGMP. The final concentration of the corresponding
nucleotides is 10° mol/l. The reaction is started by addition of the enzyme and the
amount of enzyme is chosen such that about 50% of the substrate is reacted during the

25 incubation time of 30 minutes. In order to test the cGMP-stimulatable PDE II, *HcAMP
is used as the substrate and 10 mol/l of non-labelled cGMP is added to the batch. In
 order to test the Ca-calmodulin-dependent PDE I, 1 pM CaCl, and 0.1 HM calmodulin

are also added to the reaction batch. The reaction is stopped by addition of 100 ul of
acetonitrile which contains 1 mM cAMP and 1 mM AMP. 100 pl of the reaction batch
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strai ght-chain or branched al kyl having up to 4 carbon atons, which is
optionally substituted by hydroxyl, or, together with the nitrogen atom
.forma norpholinyl, pyrrolidinyl or piperidinyl ring or a piperazinyl ring,
which is 15 are separatedontheHPLCaﬁﬂ)ﬂie(bIa%gegﬁﬂmérﬁﬁeténninﬁdlquﬁiﬂtﬁhwlﬁ"éﬂ ee
NH functi on, by strai g{;}t‘vchal n or branched al (l%bs having up to 3 carbon
atoms, whi ch ling" twithha dlew-thsoughnscintilistien cpynter, dthe,spbstance fogeentratipn at vhich

opti onal Iy sugspi '8F Fehchidn T a0 6 50929s bRhlta [err] 20

wher ei n

Inhibition of the phosphodiesterases in vitro

5 Example No. PDE II
o |1eg, M) IC,, [UM] IC,, [UM]

3 50 6 0.1
4 2 1 5
5 1 | 0.5 2
1 0.5 0.3 0.5

10 37 2 2 1
57 0.3 0.3 0.1

The antihypertensive activity was measured after intravenous administration to SHR
rats.

To determine the cyclic nucleotides, heart and aorta tissue was removed and deep-
15 frozen immediately. The samples were powdered under liquid N, and extracted with
70% ethanol and the content of cGMP and cAMP was determined using commercial

radioimmunoassays (Amersham).

The erection-inducing action was measured on anaesthetized rabbits (C.G. Stief et al.,
World Journal Urology 1990, pages 233-236).

20 The substances were administered in dosages of 0.1 to 10 mg/kg either directly into the

corpus cavernosum or intraduodenally, rectally, orally, transdermally or intravenously.

The new active compounds can be converted in a known manner into the customary

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

Le A 30 701 =25~
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12 [err] and [err] have the aboverentioned neaning of [err] and [err] and
are identical to or different fromthese, R2 denotes hydrogen, azido,
strai ght-chain or branched al kyl having up to 3 carbon atons or a group of

the formil a LahedsiodsSintlsoRftioh€ sing iRert, non-toxic, phariaufically dudtable caf§&t8lof S
hydrogen, straight-chain or branched acyl having up to 3 carbon atons,
benzoyl or ssoluenghit Thehtherapeuticaliy actinedcampoyind should gn each casg bepresent bereris;
whi ch is opt Iaocrc]:%‘!.:er}ﬁ'al ﬁgxtlj ? Iaiagttlte&Sl%X 90% by weight of the total mixture, i.e. in amounts

which are sufficient to achieve the stated dosage range.

* 5 The formulations are prepared, for example, by extending the active compounds with
solvents and/or carriers, if appropriate using emulsifying agents and/or dispersing
agents, and in the case where water is used as the diluent, for example, organic solvents

can be used as auxiliary solvents if appropriate.

The formulations are administered in the customary manner, preferably orally,
10 parenterally, transdermally, perlingually or intravenously.

In general, it has proved advantageous in the case of intravenous administration to
administer amounts of about 0.01 to 10 mg/kg, preferably about 0.1 to 10 mg/kg of
body weight to achieve effective results.

Nevertheless, it may be necessary, if appropriate, to deviate from the amounts
15 mentioned, and in particular as a function of the body weight or the nature of the
administration route, of the behaviour of the individual towards the medicament, of the
nature of the formulation thereof and of the time or interval at which administration
takes place. Thus, in some cases it may be sufficient to manage with less than the
abovementioned minimum amount, while in other cases the upper limit mentioned must
20 be exceeded. In the case of administration of relatively large amounts, it may be

advisable to divide these into several individual doses over the course of the day.
Starting compounds

General working instructions for the preparation of 1-substituted 5-(2-n-alkoxy-

benzoylamino)-imidazole-4-carboxamides of the formula aw)
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-car boxyl or straight-chain or branched al koxycarbonyl having up 10

to 3 carbon atons or by a group . of the forrmula [err], wherein [err] and
[err] are identical or different and denote hydrogen, nethyl or ethyl, R 4
denot es strailbthod2ai n or ‘branched al kyl -having“up™to 3 carbon 15

atoms or phenyl, [err] and [err] are identical or different and denote
hydr ogen, tert-butoxycarbonyl, straight-chain or branched al kyl or acyl

having i eacty i of .t s28indABezolco- Mo B 19'melo PHNRE Y ' "°

one of the abovementioned radicals R}, R?, R3, R%, R3, RS, R? or R® contains a hydroxyl

group, 30 mmol of NaH are employed) are stirred in 50 mi of absolute tetrahydrofuran

5 at 20°C for 3 hours (in the case of sparingly soluble imidazoles, the mixture is refluxed

for ui) to 12 hours). 10 mmol of 2-n-alkoxybenzoic acid chloride (or 20 mmol if a

hydroxy! group is present) in 25 ml of absolute tetrahydrofuran are added dropwise at

20°C and the mixture is stirred at room temperature overnight. It is evaporated, the

residue is taken up in ethyl acetate and the mixture is extracted by shaking with water.

10  The organic phase is dried over Na,SO,-and evaporated and the residue is purified by
recrystallization or flash chromatography. |

If the 5-amino-imidazole-4-carboxamide contains a free hydroxyl group in the radicals
R', R% R, R, R%, RS, R7 or R®, this is in the form of the 2-n-alkoxybenzoic acid ester,
which can be hydrolysed by the known method (1 N NaOH, CH,OH). However, it is

15 also possible for the ester to be cyclized directly with NaOH as the base to give the
purinones, the ester likewise being hydrolysed.

Method B:

10 mmol of 1-substituted 5-amino-imidazole-4-carboxamide and 50 mg of DMAP are
initially introduced into 20 ml of dry pyridine at room temperature. A solution of

20 10 mmol of n-alkoxybenzoic acid chloride in 10 ml of absolute toluene is added
dropwise and the mixture is stirred at room temperature until, in the thin-layer
chromatograin, the reaction has ended (30 minutes to 16 hours). The precipitate is
filtered off and the solvent is removed in a rotary evaporator in vacuo. The residue is
taken up in 30 ml of methylene chloride and the mixture is washed with 30 ml of 1 N

25 HCI and 30 ml of H,0. After drying over Na,SO,, the mixture is evaporated in vacuo
and the residue is purified by flash chromatography or recrystallization.

The 1-substituted 5-(2-n-alkoxybenzoylamino)-imidazole-5-carboxamides listed in Table

1 are prepared in accordance with these instructions:
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.20

wherein [err]

has the abovenentioned neaning of R 4

and is identical to or different fromthis, R3 denotes hydrogen, 13 or

R2 and R3 together forma radical

Table 1:

of the fornula =0 or =N-OR20, wherein

Yield Melting point
(% of theory) (COR;
H - : 41
5 H 38 “
(L
1M H 52
H,GC CHy
IV H 57
H,C
0
f
\Y% H 11 104 (ether) f
H‘C\')\/\/Q :
] OH
VI H 12
HE,
m “
Le A 30 701 -28 -
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R20 denotes hydrogen or straight-chain or branched alkyl 5
havi ng up to | at onms, which 14 optlonally SQ uteo é
by a group of la [er?], whedeinYerr] and*!%4 r] 2 MP%‘HF

1D
|
D
different and ydrogen, 10 (% of theo pheggdv)
branched al kyl havilng up to 3 gar bon 13? cliﬁ‘note

Nenyl

strai ght - chai

hydr ogen or g rvfﬁght-c ain or branched al :I;aw ng,up to |3 carbon atony,
[err] and [erf] are iqufere an deno? hydrpgen or nethy|,

VIII . H
H‘QJ\/\/\/ CH, 30

5 IX
|"".'\/‘\I/\/\/‘:“! H 266

XII

XIII H 26
- H‘,C\(k/\/©

CH,
10 XIv C,H, H 27
/
N
N
C,H;
XV I H 41
(CH,),,-CH
XVI CH, H 8
k/\ N/ -
NNl

xR



15 [err] denotes hydrogen or straight-chain or branched al kyl having
upto 3 carbon atons, which is optionally substituted by hydroxyl, [err]
denot es straight - chai n or branched al kyl having 2 to 6 carbon atoms, which
IS, substltutei DY & Of QUp_OT L e TOr Mo e NRE qRea, e er 2 acy
R23 and R24 f jjcal or Adiffergnt aBd denoteihﬂdroge

chain or brant}%j al kylf having up to 3 carbon at(,;} oftheoryc)h

H 8

5 XVIII . —N/—\o 33
HC o8 \_/
XX e 53
O[O ]
= J\/\/© O ¥
0s-N O
He A/
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or is substituted by phenyl, which in turn is substituted by the group of
thhe formula -SO [err], wherein [err] and [err] have the abovenenti oned

meaning of [err] and [err], 5 D represents hydrogen, or represents a
-group of the Pm@ﬁo]d etdrhpleyherein [err] and [err] are identical or :
di fferent and have the abovenenti oned neaning of [err] and [err] and are
i dentical to or different fromthese, and E represents straight-chain

Cheroof A prgeiea RRkdiE iRnlcfons 02l hBHR Corad e bR Rndiot e

conpounds of gderal formula (1)

10 mmol of the 1-substituted 5-(2-n-alkoxybenzoylamino)-imidazole-4-carboxamide

5  (IV) and 40 mmol of K,CO, are refluxed overnight in a mixture of 100 ml of ethanol
and 50 ml of water. The solvent is distilled off in vacuo, the residue is taken up in
ethyl acetate and the mixture is extracted twice by shaicing with water. After the
organic phase has been dried with sodium sulphate, it is evaporated and the residue is
purified by recrystallization or flash chromatography.

10 The compounds listed in Table II are prepared in accordance with these instructions:
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-gener al

formula (1) according to the invention,
conpounds of the general
E and A have the abovenenti oned neani ng,
sol vents and Tablé Il presence of a base,

formula (I1) O [err] NH

characterized in that
N ADin which 15

are first cyclized in inert

o)

HCC~No N N

g8

NN
A
D
I_E;ample A D " Yield Melting point
No. (% of theory) (CO/R,
1 H\/\, H 63 186
5 2 ')\/\/\/ H 87 0.33 a)
3 \)\/\/\/ H 67 113
OH ' .
4 H 39 82
H,C
0
5 SOV > *
6 j)\/\/\© H 27 68
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his Sheet Has Been Re(ilaced

i l|

D’.



-

15 and in the case where D = H, the correspondi ng sul phonic acid chlorides
are first prepared by reaction with chlorosul phonic acid and the
correspondl ng sul phonam des are then prepared with amnes [err], and t he
substituents B e ASIEa e S b A P BB Acicamciti=imsoemsi—iasaoac: ;
as, 5 for ekExamplel kyl ati oA, acyl qti or]) am nat [ Uieldom datMnltm:grﬁolde
exchange. Theljprocess pccording to the inventiono can be il|ustrated by
of exanple by fol I pwing equationd: 1 -M AY (*sof theory) CO/R,

7 H 31 91

8 H 75 0.58 a)
H,c/k/\/\/"“:

5 9 w H 54 0.6 a)
‘ 10 "o Mﬂ« H 58 0.44 a)

| L.
11 95 0.54 a)

4
o

12 H 71 0.58 ) “

. ch\)\/\/© i

13 H 63 0.59 a)
HICW/L/\/Q

10 14 C,Hs H 50 143
(K
N
N
CZHS
15 H 42 80
(CH,),,-CH
16 l\/\ cH, H 56 188
/
N NoH
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isllsiiifltlliiilfﬂfillﬁlim




bate: 16 Equation A: O H2N [err] H3C (CH2)2-0 [err]

Yield Melting point
(% of theory) CO/R,
23 0.33 a)
80 165
5 33 0.44 b) “
25 172 “
57 170
= 4 — |
a) Mobile phase: CH,Cl,/MeOH 10:1 b) Mobile phase: toluene/acetone 1:1
Le A 30 701 | This Sheet Has Been R
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Thié I's the repl acenent sheet 17 Equation B: O [err] [err] Inert organic
sol vents whi ch do not change under the reaction conditions are suitable for
t he process. These include, preferably, ethers, such as, for exanple,

di et hyl et her Example 22
9-(2-Methanesulphonyloxy-3-nonyl)-2-(2-n-propoxy-phenyl)-purin-G-one

HC~o mN

CH,

0S80, CH

412mg (1 mmol) of 9-(2-hydroxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one
(Example 3) are cooled to 0°C in 10 ml of CH,Cl,. After addition of 0.5 ml of
5  triethylamine, 138 mg (1.2 mmol) of methanesulphonyl chloride in 2 m! of CH,CI, are
‘added dropwise and the mixture is subsequently stirred for 30 minutes. It is poured
onto 20 ml of ice-water, the organic_ phase is separated off and the aqueous phase is
extracted once more with 20 ml of CH,Cl,. The combined CH,Cl, phases are dried over

Na,SO, and evaporated in vacuo and the oily residue is crystallized by trituration with
10 ether. |

Melting point: 158°C
Yield: 380 mg (81%)

Example 23

9-(2-Methanesulphonyloxy-5-phenyl-3-pentyl)-2-~(2-n-propoxyphenyl)-purin-6-one

(o]
H.C
3 \/\ o HN l N\>
N
HC
0S0,CH,

15 The title coﬂxpound is prepared analogously to the instructions of Example 22, starting

e
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di oxane, tet rahydrof uran or glycol nono- or dinethyl ether, ethyl acetate,
t ol uene, 5 acetonitrile, hexanethyl phosphoric acid triamde, pyridine
and acetone. It is of -course possible to enploy m xtures of the solvents.

Tet rahydr of ur §Qm 9-@-BEREXRE- 11K, & PRLL B ?@!ﬁ
solvents for the cg?cl | zg’t{for?ﬂgé%@tﬁ%ﬂﬁ??t gjﬂrrgm1 ;l/.g%org%’girlﬁéﬂ)gg?l\llgﬁitné epslee“)’

I ncl ude, preferably, alcohols, such as nethanol, ethanol, propanol,

i sopropanol o, b r hers, such as tetrahydrofuran or di oxane,
or di met hylfoﬁ‘fﬁh&-%?@z@z@gﬂ% ﬁﬁh phoxi de. Al cohol's, such as nethanol,

et hanol , propangl:; 99.39%sopropanol, are particularly preferably used. It is

al so possible to enploy m xtures of the solvents nentioned. Suitable bases
for the cyclization are the customary inorganic bases. These incl ude,

Exampie 24

5 9-(2-Methanesulphonyloxy-6-phenyl-3-hexyl)-2-(2-n-propoxyphenyl)-purin-6-one

O
C ; :
H, ~"o  HN | N\>
N N
: N
H,C
OSO,CH,
The title compound is prepared analogously to the instructions of Example 22, starting
from 9-(2-hydroxy-6-phenyl-3-hexyl)-2-(2-n-propoxyphenyl)-purin-6-one (Example 5).

R, = 0.52 (CH,C1,/CH,0H 10:1)
Yield: 82.7%

10 Example 25

9-(2-Methanesu1phonyloxy-7-phenyl-3-heptyl)-2-(2-n-i)ropoxyphenyl)-purin-6-one_

o]
H.C
NS
N N
0SO,CH,
The title compound is prepared analogously to the instructions of Example 22, starting

from9-(2-hydroxy-7-phenyl-3-heptyl)-2-(2-n-propoxyphenyl)-purin-6-one (Example6).
R = 0.55 (CH,CL/CH,0H 10:1) |
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18 preferably, alkali nmetal hydroxides or alkaline earth nmetal hydroxides,
such as, for exanple, sodium hydroxi de, potassium hydroxide or barium
.hydroxi de, or alkali netal carbonates, such as sodi um carbonate or

pot assi um cartjeldade.39y sodi um bi carbonate, or al kali -netal. al cohol at es,
such as sodi um net hanol ate, sodi um et hanol ate, potassi um5 met hanol at e,
pot assi um et hanol ate or potassiumtert-butanol ate. Potassium carbonate and

sodi um hydroﬁ ﬁe @rggpart icularly preferred. In carrying out the
cyclization, is in general enmployed in an amobunt of 2 to

9-(2-Methanesulphonyloxy-8-phenyl-3-octyl)-2-(2-n-propoxyphenyl)-purin-6-one

The title compound is prepared analogously to the instructions of Example 22, starting
5 from 9-(2-hydroxy-8-phenyl-3-octyl)-2-(2-n-propoxyphenyl)-purin-7-one (Example 7). -

R, = 0.58 (CH,Cl,/CH,0H 10:1) | |

Yield: 89%

Example 27

9-(1-Methanesulphonyloxy-5-phenyl-2-pentyl)-2-(2-n-propoxyphenyl)-purin-6-one

c
H\/\o HN

0SO,CH,

10 The title compound is prepared analogously to the instructions of Example 22, starting
from 9-(1-hydroxy-5-phenyl-3-pentyl)-2-(2-n-propoxyphenyl)-purin-6-one
(Example 17).

Ry= 0.49 (CH,Cl1,/CH;0H 10:1)
Yield: 28.5%
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6 nol, preferably 3 to 5 nol, per nole of the conpounds of the fornula
(I1). The cyclization is in general carried out in a tenperature range from
JerrJ]Cto 160[err]C, 10 - preferably at the boiling point of the particul ar
soj vent. The E¥shpldg on is in general carried out under normal pressure.
However, it is also possible to carry out the process under increased
pressure or under reduced pressure (for exanple in a range from0.5 to 5

bar). The chl gr, hOna arri t eithercwt

t he presence %-#Q—i\ﬂ%tﬁi%esu h8P fPﬁ%’ D%@Pd’ﬁ%?’ﬁyéew l%ﬂ'tl °n¥ﬁ§ﬁenyi)
preparation opurihé-omegl phonam des is in general carried out in one of t he
abovenenti oned sol vents, preferably in tetrahydrofuran or nethyl ene

chl oride. sul phonation and the am datiorb are in general carried out in a
t enperature .

The title compound is prepared analc';gously to the instructions of Example 22, starting
5 from 9-(2—hydroxy-3-nonyl)-2-(2-n-propoxy-5-morphohnosulphonyl-phenyl)-purm—6-one

(Example 20).

R, = 0.48 (CH,CL,/CH,0OH 10:1)

Yield: 51.4%

Example 29

10 9-(2-Azido-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

HC~o N

CHs

474 mg(1 mmol) of9-(2-methanesulphonyloxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-
6-one (Example 22) and 78 mg (1.2 mmol) of sodium azide are stirred in 5 ml of
dimethylformamide at 100°C for 6 hours (monitoring by thin-layer chromatography).
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Tange from-20[err]C to +80[err]C, preferably -10[err]C to +30[err]C, under

normal pressure. 20 Suitabl e bases for this are, in addition to the
abovenenti oned bases, preferably in sone cases triethylam ne and/or
di,met hyl am nogypes Qddh% 2831 OF e ﬁ?ﬁ&l@taté hreladdéd &l e DikRirEislextralttd :gh%&%g
enployed to be used | excess. The base is enployed in an anount ©

to 10 nol, pr2tiereamith 30 mbbfmteﬁeanhltlmeandmmswrth S@Imlcncﬁlsatemﬁda@gpolunon
chl or osul phon i d. | ation i.s in |:aI car out
al kyl ati ng ag &'Yé‘t&ﬁ"%i‘?azg@r t@ ﬁéﬁ\“@ Base is ovapotated in 3 e Rablane'st "
purified by flash chromatography (eluent: toluene/acetone 4:1). '
5 . Ry=0.64 (CH,CL/CH,0H 10:1)
Yield: 369 mg (88.4%)

Example 30

9-(2-Azido-5-phenyl-3-pentyl)-2-(2-n-propoxy-phenyl)-purin-6-one

The title compound is prepared analogoﬁsly to the instructions of Example 29,
10 starting from  9-(2-methanesulphonyloxy-5-phenyl-3-pentyl)-2-(2-n-propoxyphenyl)-

purin-6-one (Example 23).

R, = 0.54 (CH,CL/CH,0H 10:1)

Yield: 87.4%

Example 31

15 9-(2-Azido-6-phenyl-3-hexyl)-2-(2-n-propoxyphenyl)-purin-6-one
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([err])-al kyl halides, sulphonic acid esters or substituted or
unsubstituted [err] dialkyl- or ([err])-diarylsul phonates, preferably

met hyl iodide or dinmethyl sulphate. Suitable solvents for the al kyl ation
are |ikew se the customary organi ¢ sol vyt s "whi ch 5+ -"*do” #iot 'change under
the reaction conditions. These incl ude, r ef er abl y, ethers such as di et hyl
et her, di oxane, tetrahydrHﬁthp~Qr gl ycet At hyl ether, or hydrocarbons,
such as benzene, toluene, xylene, Onhe -Nphexane or petrol.eum
fractions, or hal ogenated hydrocgs pa.chl ori de,
chloroform carbon tetrachl ori d¢ oroet hylene or
chl orobenzene, or ethyl acetg :
hexanet hyl phosphoric acid triam d®
possi ble to use m xtures of the solvents
preferred.

It is also
p tloned Met hyl ene chloride is

The title compound is prepared analogously to the instructions of Example 29,
starting from 9-(2?meﬂlanesulphonyloxy-G-phenyl-3-hexyl)-2-(2-n-propoxyphenyl)-
purin-6-one
(Example 24).

5 R;=0.55 (CH,CL/CH,0H 10:1)
Yield: 74.9%

- Example 32

9-(2-Azido-7-phenyl-3-heptyl)-2-(2-n-propoxyphenyl)-purin—6-one

HC~No N

“‘

' The title compound is prepared analogously to the mstructlons of Example 29,
10 'startmg from 9-(2-methanesulphonyloxy-7-phenyl-3-heptyl)-2 (2-n-propoxyphenyl)
| purin-6-one
(Example 25).
R, = 0.6 (CH,Cl,/CH,0H 10:1)
Yield: 67%
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The al kylation is carried out in the abovenentioned sol vents  at
tenperatures fromOC to +150[err]C, preferably at roomtenperature to
+100[ err] C, under normal pressure. 15 The am no-protecting groups are
split off-in Exsmple33known per se under acid or basic conditions, or
reductively by catal ytic hydrogenation, for exanple wwth Pd/C in organic
sol vents, such as ethers, for exanple tetrahydrofuran. or dioxane, or

2 Sohol =, or SHOEE CRGSle L Al o ARSI . 1,

customary 20 hydrol yti c net hods. The reaction with al kyl sul phonic acid
chlorides is carried out, starting fro he correspondi ng free hydroxy
conpounds, in one of the ovepenti onedlisol vents and one of the bases,
preferably with nethyl ene®c h$6n§HE aHN"t N Ian1ne in a tenperature

&

The title compound is prepared-analogously to the instructions of Example 29,

starting from  9-(2-methanesulphonyloxy-8-phenyl-3-octyl)-2-(2-n-propoxyphenyl)-
5  purin-6-one

(Example 26).

R;=0.61 (CH,Cl,/CH,0H 10:1)

Yield: 88%

3

Example 34

10 9-(1-Azido-5-phenyl-2-pentyl)-2-(2-n-propoxyphenyl)-purin-6-one

B0 N

The title compound is prepared -analogously to the instructions of Example 29,
starting from 9-(1-methanesulphonyloxy-5-phenyl-2-pentyl)-2-(2-n-propoxyphenyl)-
purin-6-one (Example 27).
R; = 0.56 (CH,Cl,/MeOH 10:1)

15 Yield: 98%
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range from-20C to +200C, preferably OC, under nornal pressure. 25 The
I ntroduction of the azide radical is in general carried out by reaction of
t he correspondi ng al kyl sul phonyl oxy-substituted conpounds with sodi um azi de

i n one of theEﬁggﬂ%rgmt i oned--sol vents, preferably dinethylformamde, in a
t enperature range Is is the replacenent shtt 20 from50[err]C to
+120[ err] C, preferably 100[err]C, under normal pressure. The reductii.on -of

azi do- substi tgit.pd compoun (1)°‘-23(9 19;'>r‘61e>o -n?&{aﬁcﬁm%sﬁdﬁorh%l-pﬁgn%l)%“mi‘ne o
o
HC o  HN~

Q*ng
E]

The title compound is prepared analogously to the instructions of Example 29,

P

starting from 9-(2-methanesﬁlphonyloxy-B-n.onyl)-2-(2-n-propoxy-5-
5 morpholinesulphonyl-phenyl)-purin-6-one (Example 28). -

R; = 0.55 (CH,Cl,/CH,OH 10:1) |

Yield: 38%

Example 36

9-(2- Amino-3-nonyl)-2~(2-n-propoxyphenyl)-purin-6-one

HC~No mN

c:H3

10 53g (12.13 mmol) of 9-(2-azido-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one
(Example 29) are hydrogenated in 70 ml of absolute methanol in the presence of 0.1 g
of Pd/C (10%) with hydrogen under normal pressure at room temperature. After 4
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“in general carried out by hydrogenation in one of the abovenentioned _
al-cohol s, preferably nethanol, with hydrogen in the presence of a palladi um
.catal yst, preferably 5 Pd/C, in a tenperature range fromO[err]Cto

+50[err] C, prgial aiel ok ﬁﬁﬂt&edEhemysémﬁemﬁstnmdloiﬁnmmmwmeqeglaueik out
under normal predsure. The acyl ations are carried out, starti ng fromthe

cor r espondi ngutified byfiash chronagography evemsiiea el (elvens CHGL/CRaOB0M Bivent i oned
sol vent s, ride, and in the presence of one of the
aboverrent [ ong{f Q@és(d%:mfgﬁ? ;8'[1 i ethylam ne, with 10 addi tion of

di met hyl am nopyid: 4iing ( Iin a tenperature range fromO[err]Cto

+80[err] C, preferably a O[err]C to +40[err]C, under nornal pressure. The
ket ones are prepared by known mnet hods (Swem oxi dation) starting fromthe

corr esponéjl ngE@{‘clirlg@/, conpounds.

9-(2-Acetamido-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

Hac\/\o HN

CH3

210 mg (0.5 mmol) of 9-(2-amino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one
(Example 36) are dissolved in 20 ml of absolute CH,Cl. 101 mg (1 mmol) of
triethylamine are added at room temperature, and 78 mg (1 mmol) of acetyl chloride
10 | in 2 ml of absolute CH,Cl, are then added dropwise. After 1 hour at room temperature,
the organic phase is extracted by shaking with 10 ml of 2 N HCl and with 10 ml of
saturated NaHCO, solution. After the organic phase has been dried over Na,SO,, the
solveﬁt is evaporated in vacuo and the residue is purified by flash chromatography
(eluent: CH,Cl,/CH;0H 40:1).
15  R,=0.37 (CH,Cl,/CH,OH 10:1)
Yield: 174 mg (77%)

~ Example 38

9-(2-Benzoylamino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

—_—
This Sheet Has Been
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The oxime formation is in general carried out by reaction of the
correspondi ng ketone 15 wi t h hydroxyl am nes in one of the abovenentioned
al cohol s, preferably nethanol, at the reflux tenperature under normnal
pressure. The enantionerically pure conpounds are accessible by custonary
met hods, for exanpl e by chronatography the racem c conmpounds of the
general formula (I) on Cﬂgba phases. 20 Thg conpounds of the general
formula (11) are known i cages ﬁ\m/and can be prepared by a
procedure in which conmpounds of the g nerd fgrmula (111) Date:

The title compound is prepared analogously to the instructions of Example 37 starting
from 9-(2-amino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one (Example 36) and
benzoyl chloride.
Melting point: 184°C (toluene)

‘5 Yield: 59%

Ekample 39

9-(2-Methylsulphonylamino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

HC"~o N

CHa

NHSO, CH:,

The title compound is prepared analogously to the instructions of Example 37, starting .

from 9-(2-amino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one (Example 36) and
10 methylsulphony! chloride.

R, = 0.46 (CH,Cl,/CH,0H 10:1)

Yield: 78.2%
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'21 O [err] in which A has the abovenenti oned neaning, are reacted with
2-'n- al koxybenzoi ¢ acid chl orldes of the general formula (IV) [err] [err] D
4 n which

Example 40

9-(2—Phenylsu1phonylamino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

HC~o N

~so

The title compound is prepared analogously to the instructions of Example 37, starting

from 9-(2-amino-3-nbnyl)-2-(2-n-propoxyphenyl)-purin—6-qne (Example 36) and
5 phenylsulphonyl chloride. ) |

Melting point: 112°C (toluene/ether)

Yield: 62.9%

Example 41
9-(2-Acetoxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one
H.C
N0 HN

CH3

T H

o

10 206 mg (0.5 mmol) of 9-(2-hydroxy-3-nonyl)-2—(2-n-propoxyphenyl)-purin-6-one
(Example 3), 47 mg (0.6 mmol) of acetyl chloride, 47 mg (0.6 mmol) of pyridine and
5 mg of DMAP are stirred in 10 ml of absolute CH,Cl, at 25°C for 1 hour and then

Le A 30 701 . -45-
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5 D and E have the abovenentioned neaning, in [err] solvents and in the
presence of a base. Suitable solvents are the abovenenti oned sol vents,
tol uene and tetrahydrofuran being preferred. Suitable bases are in general

alkali netal hydpicEes Chow! m@pié:tagﬁéor C?‘F‘% y shilfing ﬁﬁ@g@hﬁpm*ofﬁ%ml

hydr| de or potassiumtert-buty I c* am nes or exanpl e,
pi peri di ne, pysoiudmeachmmtahgtltmuennﬂylﬂ ahlrof saturdted NaH€1Os\sohtioneacts tinle aa,

Lﬂre?)tislnglmenodﬁsﬁﬁf am Ble o h@gﬂ%glrul’ugg AR glopgeam%np ¢ has been dried over
Na,S0,, the solvent is evaporated in vacuo and the residue is dried under a high
5 vacuum.
R, = 0.53 (CH,CL/CH,0H 100:1)
Yield: 90.5%

Example 42

9-(1-Acetoxy-2-octy.l)'-.2.-.(2-;_1-.pr0poxyph§nyl)-puﬂn-6-0ne
H.C
NS0 HN

CHs

T

o

10 The title compound is prepared analogously to the instructions of Example 41, starting
from 9-(1--'hydroxy-2-octyl)-2-(2-n-propoxyphenyl)-purin—6-one (Example 2).
R, = 0.52 (CH,CL,/CH,OH 100:1)
Yield: 88.5%
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The base is in general enployed in an amount of 1 nol to 4 nol, preferably
1.2 nmol to 3 nol, in each case per nole of the conpounds of the general
formula (I11). The reaction tenperature can in general be varied within a
relatively wiEeampleey8 The reaction is in general carried out in a range
from-20[err]Cto 200[err]C, preferably O[err]Cto 5 25[err]C. In one
variant, the reaction is carried out in pyridine, to which a catalytic

arount o DY meadidyLboRfPataid fhforhBhaTRRugf gleso, be a0ded. The

the general formula (I11) are new in nost cases and can be prepared, 10
for exanple, by a procedure in which 28am no-2-cyanoacet ani de of the

formula (V) Hsc\/\o HN

The title compound is prepared analogously to the instructions of Example 41, starting

from 9-(2-hydroxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one (Example 3) and
5 benzoyl chloride. )

R¢ = 0.57 (CH,Cl,/CH,0H 100:1)

Yield: 89%

Example 44

9-(2-Methoxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

Heo HN

CH3

10 48 mg of 60% strength NaH (1.2 mmol) are suspended in 2 ml of absolute
tetrahydrofuran at 20°C." 206 mg (0.5 mmol) of 9-(2-hydroxy-3-nonyl)-2-(2-n-
propoxyphenyl)-purin-6-one (Example 3) in 3 ml of absolute tetrahydrofuran are added
dropwise. After 15 minutes at 20°C, 85 mg (0.6 mmol) of methyl iodide in 3 ml of
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0 [err] CNis reacted with conpounds of the general formula (M) N H2 in
whi ch A has the abovenentioned neani ng, 15 In inert solvents in the
presence of triethyl orthoformate. Suitable solvents for the individual

steps of the gHsORHS KAhPOfIrRe afe!8ddeTbdrdpWise HAICths Thixaiié s Wiired oVanipht at
change under the reaction conditions. These include, preferably,

10

20°C. The solvent is removed on a rotary evaporator in vacuo, the residue is taken up
in 10 ml of ethyl acetate and the mixture is washed with 20 ml of water. After the
organic phase has been dried with Na,SO,, it is evaporated on a rotary evaporator and
the product is purified by column chromatography (eluent: toluene/acetone 5:1).

R, = 0.58 (CH,Cl,/CH,0H 100:1)

Yield: 74.2%

Example 45

9-(2-Ethoxycarbonylmethyleneoxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

O.

The title compound is prepared analogously to the instructions of Example 44 starting
from 9-(2-hydroxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one (Example 3) and ethyl
bromoacetate. ' | | |

R = 0.55 (CH,Cl,/CH,0H 100:1)

Yield: 85.8% |
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23 ethers, such as diethyl ether, dioxane, tetrahydrofuran or glycol -
di-net hyl ether, or hydrocarbons, such as benzene, toluene, xylene, hexane,
cycl ohexane or petroleumfractions, or hal ogenated hydrocarbons, such as
met hyl ene cm%§§§a3e4ghlorof&rnr~carb0ﬁatetrachl0##de;~dieh10roethy1ene,
trichl oroethylene or chl orobenzene, or ethyl acetate, 5

di met hyl f or mam de, hexanethylphosphoric acid triam de, acetonitrile,
acetone or di hoxyet hape i ssible t m xtures of the

sol vents nentt 'gﬁ'?%ﬁ}f@?fg‘mef’?‘?’iy ﬂﬁ?@?&m’wﬁ’wg?@ﬁ?%k e process

according to the inventionis in general carried out in a tenperature range

EeSo Y

498 mg (1 mmol) of the ester from Example 45 are stirred in 4 ml of 1 N NaOH and
5 ml of MeOH at 20°C for 1 hour. The methanol is distilled off in vacuo. After

5 addition of 5 ml of H,0, the mixture is extracted by shaking with ethyl acetate. The
aqueous phase is acidified with 4 ml of 2 N HCI and extracted by shaking twice with
10 ml of ethyl acetate each time. The combined ethyl acetate phases are dried over
Na,SO, and evaporated.
R, = 0.27 (CH,C1,/CH,0H 10: 1)

10 Yield: 88.5%

Example 47

9-(2-Amidocarbonylmethyleneoxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

HCNo N

CH3

CONH

The title compound is prepared analogously to the instructions of Example 45, starting
from 9-(2-hydroxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one (Example 3) and

Le A 30 701 -49 -

is Sheet Has Been Reﬂlaced

||II|I|| Mo



fromO[err]C to +180[err]C, preferably +30[err]C to +150[err]C 10 The
process steps according to the invention are in general carried out under
normal pressure. However, it is also possible to carry out the process

st eps under inﬁm@ﬁ@aﬂmnkﬁssure or under reduced pressure (for exanple in a
range fromO0.5 5 bar). The compound of the forrmula (V) is known [cf.
Logemann, G Bha\/o26dréﬁhf‘di/6ﬁ3@Hd10hhustry 1980 (13), 541-542]. 15 The
am nes of theﬁ% e%fi/fornula (VI) are known in sone cases or are new and
they can then bée prépared by known methods [cf. L.R Krepski et al.

Synt hesi s, 1986, 301-303]. The compounds of the general formnula (I)
according to the invention display an unfereseeabl e, val uable

phar macol ogi cExample 48, spect rum

5  9-(2-Oxo-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

HC~o mN

cn-l3

0.31 ml of absolute dimethyl sulphoxide (4.4 mmol) in 3 ml of absolute CHIZCI2 is
added dropwise to 0.19 ml (2.2 mmol) of oxalyl chloride in 5 ml of CH,Cl, at -60°C
in the course of 10 minutes and the mixture is subsequently stirred for 20 minutes.
824 mg (2 mmol) of 9-(2-hydroxy-3-methyl)-2-(2-n-propoxyphenyl)-purin-6-one
10 (Example 3) in 5 ml of absolute CH,Cl, are then added dropwise in the course of 45
minutes and the mixture is subsequently stirred at -60°C for 1 hour. 1.39 ml (10 mmol)
of triethylamine in 5 ml of absolute CH,Cl, are added dropwise to this solution in the
course of 30 minutes and the mixture is subsequently stirred at -60°C for 15 minutes.
It is allowed to come to 20°C, 10 ml of H,O are added, the phases are sepai'ated and
15 the organic phase is washed with 20 ml of saturated NaCl solution. After the mixture
has been dried over Na,SO,, it is evaporated and the residue is purified by flash-
chromatography (eluent: CH,CL,/CH,0H 40:1).
Melting point: 83°C (ether/cyclohexane)
Yield: 535 mg (65.2%)
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20 They inhibit either one or nore of the cQGVP-netabolizing

phosphodl esterases (PDE 1, PDE Il and PDE V). This leads to a different
.increase in cGW. An increase in the cGW level can lead to an

antit hronbot iExaﬂ‘?EQ(y | atory, antiarryhthm c and/or anti- inflamuatory
action. The selectivity is aI so determ ned by the distribution of the

| soenzynes in the tissue. . The conpounds according to the invention

e Bl ?ngnﬁga&éafﬁéﬁmﬁwa“ G B e o creml €1 ST

HC N0 N

CHa

~oc H5

412 mg (1 mmol) of 9?(2-oxo-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

(Example 48) are dissolved in 10 ml of methanol, and 117 mg (1.2 mmol) of
5 . ethylhydroxylamine hydrochloride, dissolved in 1.5 ml of water, are added. The

mixture is boiled under reflux for 2 hbuis, cooled and evaporated in vacuo. The residue

is taken up in 10 ml of ethyl acetate and washed with 10 ml of saturated NaHCO,

solution. After the organic phase has been dried with Na,SO,, the solvent is distilled off

in vacuo and the residue is puriﬁed by flash chromatography (eluent: toluene/acetone

10 4.
R; = 0.53 (toluene/acetone 1:1)
Yield: 366 mg (80.8%)

The oximes listed in Table III are prepared in accordance with these instructions using

‘the corresponding hydroxylamine hydrochlorides (all the oximes are in the form of
15 cis/trans mixtures).
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(atrial natriuretic peptide), which increase the cOW | evel. They can
therefore be enployed in nedicanents for treatnent of inflammtory

di seases, such as, for exanple, asthnma, inflanmatory dernatoses, for

treat nent of [Maple @Iood pressure, stable and unstabl e angina, peripheral
and cardi ac vascul ar di seases and 5 of arrhythrnias, for treatnent of

t hronboenbol i ¢ di seases and i schaem as,g such as nyocardial infarction,
cerebral stroke, transitory and ischaenjc attacks, -angina pectoris,
peripheral circul atory S oI Ni on of restenos, such as after
t hronbol ysi s treatnent, : percutan ransl 021 nal angi opl asties (PTA) and
bypass, percutaneous translumn 3 R gi opl asties (PTCA), bypass,

septic shock and di seases of t I\{Jrog nital system such as, for
|

exanpl e prostate hypertrophy,

N e
Example No. | R® Yield (% of theory) | Melting point (°C)/R, “
50 H 69.4 111
51 C(CH,), 79.4 0.56 a)
5 52 -CH,-CH; 98.4 0.55 a)
53 o, | 702 0.29 b)
-cn-l,cm,-N\csz

a) Mobile phase: toluene/acetone 1:1 b) Mobile phase: CH,Cl,/MeOH 10:1

I
een Re{»laced

i
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Activity of the Rhosphodi esterases (PDE s) The cGWP-stinul atable PDE I1,
the cGW-inhibitable PDE Il and the cAMP-specific PDE |V were isol ated
fromeither the porcine or the bovine nyocardium The 15

Ca- cal nodul i nEgaimple 84 abl e PDE | was isolated from porcine aorta or- porcine
brain. The cGwW-specific PDE V was obtained from porcine small intestine,
porci ne aorta and/ or human bl ood platelets. Purification was carried out by

ani on exchangg_sh Q. /) Eﬁﬁ;ﬂ .‘ﬁﬁlﬁ‘ﬁ‘?" | _R/qu.ﬁ%ﬁ_

nmet hod of M Ekgg?{ and: ﬁﬂ@%ﬂ%w |oc emn qﬁlg% a ﬁgfé%rﬁ}l(j ) o}oggre
40, 193-202 (1990). 20 The enzyne act|V| ty is determned in a test batch
of 100 [err] in 20 MM Tris/HC buffer of pH 7.5 which contains 5 nM[err]

0.1 nmg/ M of bovine serum al bum n and ei ther 800 Bq of [err]HCAMP or
[err]HCGWP. The final concentration of tfe correspondi ng

H“\/\o HN
o
HE O

128 g (2.82 mmol) of 9-(2-ace{oxy-3-nonyl)-2-(2-n-propoxyphenyl)- urin-6-one
(Example 41) are added in portions to 4 ml of chlorosulphonic acid at 0°C and the

5  mixture is stirred overnight at 20°C. The batch is added dropwise to 30 ml of ice-water
and the aqueous phase is extracted twice with 20 ml of ethyl acetate each time. The
combined organic phases are dried over Na,SO, and the solvent is distilled off in
vacuo.
Yield: 0.9 g (57.8%)

10  R,=0.52 (CH,CL,/CH,OH 10:1)

The residue is taken up in 30 ml of absolute ethanol without furthér purification, 5.1 ml

of diethylamine are édded and the mixture is stirred at 25°C for 6 hours (monitoring by

thin-layer chromatography). The ethanol is distilled off in vacuo, the residue is taken .

up in 50 ml of ethyl acetate and the mixture is washed twice with 50 ml of H,0 each
15 time. After drying over Na,SO,, the organic phase is evaporated in vacuo and the

residue is purified by flash chromatography (eluent: toluene/acetone 3:1).

R; = 0.52 (CH,Cl,/CH,0H 10:1) |

Yield: 549 mg (57.2%)
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nucl eotides is 10[err] nol/l. The reaction is started by addition of the
enzyne and the anount of enzyne is chosen such that about 50% of the
-substrate is reacted during the 25 i ncubation tine of 30 mnutes. In
order to testTheheompdvinds tlisted! iat Table INDhrel prepired duhibgbﬁdy%ltﬁ@%sﬁ%cﬁ&ﬁ of
substrate and [err] _nol /1 of non-1abelled cGlVP Is added to the batch. In
order to testEXampleas fromthe gorresprndingipuyrinopeyang | elcqraqqund@g:mumd 0.1 1 M
cal nodulin are al so added to the reaction batch. The reaction is stopped by
addition of 100 [err] of acetonitril'e which contains 1 nM cAMP and 1 nM
AMP. 100 [errTablé IVhe reacti on batch 25

o)
D
v
A
?°=
X
Example [X = |A ] Yield * | Melting point
5 No. (% of theory) | (°C)/R,
55 7\ 37.4 0.53 a)
—N 0 Hac\l)\/\/\/,ﬂ‘a
|| S OCO-CH,
56
_.-N/\C:Hs H’c\)\/\/\/CH' 723 0.382)
CH,

" 57 % | e e | 309 0.51 a)

58 A emen u,cJ\/Wcu. 78.4 0.39 a)

)

10 59 359 0.3b)
- % Hc/k/\/\/c“s
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'a_re separ at ed on t he HPLC and the cl eavage products are determ ned
gquantitatively "on line" with a flowthrough scintillation counter. The
substance concentration at which the rate of reaction is reduced by 50%is

measured. In ST = 3

PDE | X A PDEV[errYMé antlhypeMFBngGnt

activity was after intjravenous adm nips}4,atd Qn t

determne th ucl eotides, heart and ao {é’ ?4‘2’%’38 I_{Bgmived an
Zerr Tmmgdratety T The Sanmpres weT owdered—urjder _tiqur d

deep- 15 fr
and extracted 69th 70% et pamol |apd tlhe cont ent| 88 cGW and [(\Pahas
ng com"nerrfT"h\__/o ' !

det er m'_ ned u

64 )
a) Mobile phase: CH,Cl,/CH,;OH 10:1 b) Mobile phase: toluene/acetone 1:1
Le A30701 | - 55 -
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“radi oi mmunoassays (Amershan). The erection-inducing action was nmeasured on
anaest heti zed rabbits (C. G Stief et al., Wrld Journal U ology 1990, pages
.233-236). 20 The substances were administered in dosages of 0.1 to 10

no/ kg either iapfifik g8 i nto the corpus cavernosum or. intraduodenally,
rectally, oralTy, transdermally or intravenously. The new acti ve conpounds
can be converted in a known nmanner into the customary fornul ations, such as

Labl ets. coalyeg LaBlSLS: a2 o AR S 8B BSShSut HShy e S

0
C
X, N
. N . .
Hac\‘)\/\/\/CHa
SO2 OH
NN
L CH
CH,

140 mg(0.24 mniol)ofb'-(2-acetoxy-3—nonyl)-2-(2-n-propoxy—S-diethylaminosulphonyl-
phenyl)-purin-6-one (Example 54) are dissolved in 5 ml of methanol. After addition of
5 0.5 ml of aqueous 1 N NaOH solufion, the mixture is stirred at 25°C for 2 hours.
0.25 ml of aqueous 2 N HCI solution is added, the methanol is distilled off in vacuo
and 10 ml of ethyl acetate and 10 ml of water are added. The organic phase is
separated off, dried over Na,SO, and evapbrated. The residue is purified by flash
chromatography (eluent: CH,CL/CH;OH 40:1).
10  R;=0.47 (CH,CL/CH,0H 10:1)
Yield: 112 mg (85%)

Leasnmy s WA
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‘suspensions and solutions, using inert, non-toxic, pharmaceutically
ghitable carriers or solvents The therapeutically active conpound shoul d
.in each case be present here in a concentration of about 0.5 to 90% by

wei ght  of thqﬁ,gﬁ%“i xture, i.e. in amounts-whicch are sufficient to
athi eve the stated dosage range. 5 The fornul ati ons are prepared, for
exanpl.e, by extending the active conpounds with solvents and/or carriers,

R e

can be used as auxiliary solvents if appropriate. The formul ations are -
adm nistered in the custonary manner, pDeferany orally, 10 parenterally,
transdernal |y, perllngua or intraven usly. In general, it has proved
advant ageous in the case \Lnfr@ye |strat|on to

@”M
E]

The title compound is prepared analo_gously to the instructions of Example 65, starting

froxﬁ-(2-acetoxy-3-nonyl)-2—(2-n-pr_opoxy—5-inorpholinosulphonyl-phenyl)-purin—6-one
5 (Example 55).

R, = 0.45 (CH,Cl,/CH,OH 10:1)

Yield: 80.6%

Example 67

9-(2-Hydroxy-8-(4-morpholinosulphonyl-phenyl)-3-octyl)-2-(2-n-propoxy-5-
10 morpholinosulphonyl-phenyl)-purin-6-one

" This Sheet Has Been Re[ilaced
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adm ni ster anounts of about 0.01 to 10 ng/ kg, preferably about 0.1 to 10
nmg/ kg of body weight to achi-eve effective results. Nevertheless, it may be
.necessary, if appropriate, to deviate fromthe anpunts 15 ment i oned, and
ig particular as a function of the body weight or the nature of the

adm nistration route, of the ¥ehaviour of the individual towards the

medi canent, of Ht@&%ure of M he _f,%r mul ation thereof and of the tine or

interval at whit kes place. Thus, in sopE oQses it may be
ici t he abovenent onegomml mure anount ,

while in other cases ¢#A p It nentioned ¢ \b.e_,éxceeded In
the case of adm ni st ‘ ts, it may be advi to
di vide these into seve € course of the day.
Starting conpounds :

The title compound is prepared analogously to the instructions of Example 65, starting
from 9-(2-acetoxy-8-(4-morpholinosulphonyl-phenyl)-3-octyl)-2-(2-n-propoxy-5-
morpholinosulphonyl-phenyl)-purin-6-one (Example 64).

5 R; = 0.35 (toluene/acetone 1:1)
Yield: 79.6%

Example 68

9—(2-Oxo-3-nonyl)-2-(2-n?propoxy-S-morpholinosulphonyl-phenyl)- urin-6-one

0
H,C
~"0 HN

@* S0
e
wanm “ﬁﬁiiﬂ‘li‘iilﬂiﬂ“"?in




‘General working instructions for the preparation of .1-substituted
5-{2-n-al koxy- benzoyl am no)-i m dazol e- 4- car boxam des of the formula (IV)
27 Method A: 10 mmol of 1-substituted 5-am no-im dazol e4-carboxam de and 15

mol of NaH (THe tiRFcddipduin® i@ge)s&%a%m%gw #Pih€ hstrucfidnis| of Bxtanipl© 48 [sBirfih
30 ol of

contai ns a hydroxyl group, H are enpl oyed) are stirred in 50
m of absol utfeom ePr(2fhydroxsy-3rnonyD-2-(2-raprop@fye-niogphiolinosglphonyl-phenyl)-purin-6-9ne  of
sparingly sol(%t})‘&%pt’er’g@azol es, the mxture is refluxed

R; = 0.52 (CH,Cl,/CH,0H 10:19)
5 Yield: 63.2%

Example 69

9-(2-Ox0-8-(4-morpholinosulphonyl-phenyl)-3-octyl)-2-(2-n-propoxy-5-
morpholinosulphonyl-phenyl)-purin-6-one

0
R T 7\
soN O
I
)
o

The title compound is prepared analogously to the instructions of Example 48, starting
10 from 9-(2—hydroxy-8-(4—morpho1inosulphonyl-phehyl)-3-octyl)-2-(2-n-propoxy-5-

morpholinosulphonyl-phenyl)-purin-6-one (Example 67).

R; =041 (toluene/acétone 1:1)

Yield: 51.1%

This Sheet Has Been Reﬁlaced
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for up to 12 hours). 10 mmol of 2-n-al koxybenzoic acid chloride (or 20 ol
if-a hydroxyl group is present) in 25 m of absolute tetrahydrofuran are
added dropwi se at 20[err]C and the m xture is stirred at roomtenperature
overnight. It pgaiMiaRgrated, the residue is taken up in ethyl acetate and
the m xture i§“€%§¥§6fed by shaking with water. 10 The organic phase is
dried over Na2SO4 and evaporated and the residue is purified by :

recrystallizat] |.as ro th

o no-i i das 0N SpB P o i BT oy asyiphory - shesPrpueies-one
radicals [err] or [err] this is in the fo m of the 2-n-al koxybenzoic acid
ester, which can be hydrol ysed by the kno method (1 N NaCH, CH30H).
However, it is 15 al so pHg&{b for th St to be cyclized directly
with NaOH as the base to give the guri nes' t ester |ikew se being
hydr ol ysed.

[]

The title compound is prepared analogously to the instructions of Example 48, starting

from 9-(2-hydroxy-6-phenyl-3 -hexyl)-Z-(2-n-propoxy-5-morpholinosulphonyl-phenyl)-
5  purin-6-one (Exémple 20).

R; = 0.6 (CH,Cl,/CH,0OH 10:1)

Yield: 51%.

rnm o T



Met hod B: 10 mmol of 1-substituted 5-am no-i m dazol e-4-carboxanide and 50

ng of DMAP are initially introduced into 20 m of dr r|d|ne at 0
tenperature. A solution of 20 10 manol of n- svn !ﬁ
chloride in 1Patéht Shim$sol ute toluene is added drop reis

stirred at roomtenperature until, in the thin-layer chromatogram t he
reaction has ended (30 mnutes to 16 hours). The precipitate is filtered

of f and the splve £ esi due
s taken up ih 30 SouBoRE Az MR EOBHE o b Bl Brmllly O |
30 M of I N 25 HCl and 30 ml of H20. After drying over [err], the
m xture is evaporated in vacuo and the regpdue is purified by flash
chromat ography or recrystallization. The -substituted
5- (2- n- al koxybenzoyl am no) -i m dazelg- 55 des listed in TabI e

| ‘ >

h{ (I)
" .

in which

A represents a radical of the formula

. Rs :
4 rR® '
5 R%w RS/‘< _or ~(CHy)CH,
' R
R3 R2

wherein,
a denotes a number 9, 10, 11, 12, 13, 14 or 15,
R' denotes straight-chain or branched alkyl having 2 to 10 carbon atoms,
which is optionally substituted by phenyl, which in turn can be substituted
10 by halogen, nitro, cyano, by straight-chain or branched alkyl having up to
6 carbon atoms or by a group of the formula -SO,-NR’R",

wherein

R’ and R are identical or different and denote hydrogen, phenyl or

Le A 30 701 - 61 -
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_N ?gsr{)rﬁm‘ﬁﬂlnmmﬂ“cmmnce wi th these instructions: 28 Table 1: 0 H2N

stranht-cham or branched alkyl having up to 6 carbon atoms,
which is optionally substituted by hydroxyl,
or together with the nitrogen atom form a 5- to 6-membered,
saturated heterocyclic radical which has up to 2 further
5 heteroatoms from the series consisting of S, N and/or O and is
optionally substituted, including via a free N function, by
straight-chain br branched alkyl having up to 6 carbon atoms,
which in turn can be substituted by hydroxyl,

and/or
10 alkyl is optionally substituted by a group of the formula -NR''R",
wherein

R" and R"™ have the abovementioned meaning of R® and R and are
identical to or different from these, '

R? denotes hydrogen, azido, straight-chain or branched alkyl having up to 6

15 carbon atoms or a group of the formula -OR™, 0-SO,R" or -NR"R'®,
wherein
R® is hydrogen, a- hydroxyl-protecting group, straight-chain or

branched acyl having up to 6 carbon atoms, benzoyl or straight-
chain or branched alkyl having up to 6 carbon atoms, which is -

20 optionally substituted by carboxyl or straight-chain or branched
alkoxy carbonyl having up to 6 carbon atoms or by a group of
the formula -CO-NR'"R'®,

wherein

RY and R' are identical or different and denote hydrogen or

Le A 30 701 .62 -
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Exa

I\/Eltl
([err]C) Rf

10

15

20

Le A 30 701 . =63 -

D Yield Mel ting point No.
41

LTI .

straight-chain or branched alkyl ha¥ng8fup #¢ & ¥arbon

atoms,

RM denotes straight-chain or branched alkyl having up to 4 carbon
atoms or phenyl,

R and R' are identical or different and denote hydrogen, an amino-
protecting group, straight-chain or branched alkyl or acyl having
in each case up to 6 carbon atoms, formyl, benzoyl or a group of
the formula -SO,R,

wherein

R¥  has the abovementioned meaning of R" and is identical to
or different from this,

R® denotes hydrogen,
or
R? and R? together form a radical of the formula =O or =N-OR?,

wherein

R® denotes hydrogen or straight-chain or branched alkyl having up
to 6 carbon atoms, which is optionally substituted by phenyl or-
by a group of the formula -NR*'R?%,

wherein
R* and R* are identical or different and denote hydrogen,

phenyl or straight-chain or branched alky!l having up to 6

carbon atoms,

This Sheet Has Been Reﬂla
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VI H 41 VI I |

H - | 30 5 | X H 26.6

X _ H _ 46 [err] as 30 Exanpl e

A D R* denotes iidedgén or straightetHainér BiahéHed alkyl having up to 4 carbon
atoms, |

R® and R® are identical or different and denote hydrogen or straight-chain or
branched alkyl having up to 3 carbon atoms,

5 R® denotes hydrogen or straight-chain or branched alkyl having up to 5 carbon
atoms, which is optionally substituted by hydroxyl,

R? denotes straight-chain or branched alkyl having 2 to 8 carbon atoms, which
s substituted by a group of the formula -NR®R%,

wherein

10 R? and R are identical or different and denote hydrogen or straight-chain
or branched alkyl having up to 5 carbon atoms, which is
optionally substituted by hydroxyl,

or is substituted by phenyl, which in turn is substituted by the group of the
formula -SO,-NR¥R%,

15 | wherein
R¥ and R have the abovementioned meaning of R® and R,
D represents hydrogen or represents a group of the formula -SO,-NR*R%,

wherein

R” and R* are identical or different and have the abovementioned meaning of

20 R’ and R¥ ahd are identical to or different from these, and

= R mnun‘iii\ﬁ\ii‘\lﬂi““
) O VR |




"No.
XVl

275 XVI 1 | 33 [err]

Preparati on exanp i ' i . :
D | oy B naP keiRedshldSichlahiBhdth B9 birtiehéd Alkyvidgdtp b 8 ¢tetionatiund

10

15

20

(% of theory) ([err]O /K
N H 8 XVI |
31

-ones of the

and tautomers and salts thereof.

2. 9-Substituted 2-(2-n-alkquphenyl)purin—G-ones of the formula (I) according to
Claim 1,

in which

A represents a radical of the formula

R5
” 1 R :
R R ., or -(CH)),-CH,
R® 2 ' R

wherein,
a denotes a number 9, 10, 11, 12 or 13,

R! denotes straight-chain or branched alkyl having 2 to 8 carbon atoms, which
is optionally substituted by phenyl, which in turn can be substituted by
fluorine, chlorine, bromine, nitro, cyano, by straight-chain or branched
alkyl having up to 4 carbon atoms or by a group of the formula
-SO,-NR°R",

wherein

R® and RY are identical or different and denote hydrogen, phenyl or
straight-chain or branched alkyl having up to 5 carbon atoms,
which is optionally substituted by hydroxyl,
or, togéther with the hydrogen atom, form a morpholinyl,
pyrrolidinyl or piperidinyl ring or a piperazinyl ring, which is

Le A 30 701 - 65 - This Sheet Has Been‘Reﬂlaced
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general formula (1) O [err] D 10 mol of the 1-substituted _
5--(2- n- al koxybenzoyl am no) -i m dazol e- 4- carboxam de 5 (I'v) and 40 mmol of
Jerr] are refluxed overnight in a m xture of 100 ml of ethanol and 50 m of

water. The solvent is distil} g of éuBstr(ﬁl%B'o chﬂﬂn unﬁ-eémaﬁﬂ@u&ﬁ bﬂ'ﬂ

ethyl acetate and the m xture 1s eXxtract tw ce by shaking wth water.
After the organi c phase has h:fzﬂghthhhmdombﬂahclmdcblhthW@ 3i ¢carben atoms,

evaporated and the residue is r|f|ed by r stalliz or flash
chromat ogr aphy. 10 The coﬁﬁbg‘g‘ %"ﬁst?"s'ﬁaé’ Il}%é *prepared in
accordance with these instructions:

and/or
5 - alkyl is optionally substituted by a group of the formula -NR''R",

wherein

R" and R™ Hhave the abovementioned meaning of R® and R and are
identical to or different from these,

R? denotes hydrogen, azido, straight-chain or branched alkyl having up to 4
10 carbon atoms or a group of the formula -OR”, -0-SO,-R™ or -NR"R,

wherein

RP denotes hydrogen, benzyl, straight-chain or branched acyl having
up to 4 carbon atoms, benzoyl or straight-chain or branched alkyl
having up to 4 carbon atoms, which is optionally substituted by

15 ~ carboxyl or straight-chain or branched alkoxy carbonyl having up
to 4 carbon atoms or by a groub of the formula -CO-NR"R'S,

wherein

R" and R" are identical or different and denote hydrogen or
straight-chain or branched alkyl having up to 3 carbon

20 atoms,

R™  denotes straight-chain or branched alkyl having up to 3 carbon
- atoms or phenyl, '
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32 Table I1: 0 3 H 67
1¥3 33

R" and R are identical or different and denote hydrogen, tert-
butoxycarbonyl, benzyloxycarbonyl or straight-chain or branched
alkyl or acyl having in each case up to 4 carbon atoms, formyl,

benzoy! or a group of the formula -SO,R",
5 wherein

RY  has the abovementioned meaning of R™ and is identical to

or different from this,

R® denotes hydrogen,

or
10 R? and R® together form a radical of the formula =O or =N-OR?,
wherein
R® denotes hydrogen or straight-chain or branched alkyl having up
to 4 carbon atoms, which is optionally substituted by phenyl or
by a group of the formula -NR*R%,
15 wherein

R? and R* are identical or different and denote hydrogen,
phenyl or straight-chain or branched alkyl having up to 4-

carbon atoms,

R* denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon
20 atoms,

R’ and R? are identical or different and denote hydrogen or methyl,

This Sheet Has Been Reﬂ

e Ly
1T —




‘Exanpl e

75
0.6 a) 10
a) 11

63
50

A D Yield Mel ting point
(% of theory) (O/K 7
31 91 8
0. 38 E&m&es hydrogen or stralght-clh_?m or branched a]k}’l"havmg upto3 carl:(a):b4144
atoms, which is optionally substituted ISZ;Bhydroxyl 0.54 a) 12
71 . 0.58 a) 13 H
0.59 a) 10 14 [err] H H

14% (3&hStes straight-chain or branched alkyl having 2 to 6 carbon atoms, which
is substituted by a group of the formula -NRZR*,

5 wherein
R and R* are identical or different and denote hydrogen or straight-chain
or branched alkyl having up to 4 carbon atoms, which is
optionally substituted by hydroxyl,
or is substituted by phenyl, which in turn is substituted by a group of the
10 formula -SO,-NR*R%,
wherein
R* and R* are identical or different and have the abovementioned meaning
of R® and RY,
D represents hydrogen, or represents a group of the formula -SO,-NR¥R*,
15 wherein
R*” and R? are identical or different and have the abovementioned meaning of
R® and R™ and are identical to or different from these, and
E represents straight-chain or branched alkyl having up to 6 carbon atoms,
and tautomers and salts thereof.
20 3. 9-Substituted 2-(2-n-alkoxyphenyl)purin-6-ones of the formula according to
Claim 1,
This Sheet Has Been R
e - AW
I —
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15 H 42 80 [err] 16

[+ H 56 188 This is the repl acement
-sheet 34 Exanpl e A D Yield

Mel ting poi ntwhdpein (% of theory)
([err]OIR 17 H

0.33 a)

A represents a radical of the formula

% /l< or -(CH,),-CH,

wherein,
5 a denotes a number 9, 10, 11 or 12,

R! denotes straight-chain or branched alkyl having 2 to 7 carbon atoms, which
is optionally substituted -by phenyl, which in turn can be substituted by
fluorine, chlorine, bromine, nifro, cyano, by straight-chain or branched
alkyl having up to 3 carbon atoms or by a group of the formula

10 -SO,-NR°R", ’

wherein

R’ and R" are identical or different and denote hydrogen, phenyl or

straight-chain or branched alkyl having up to 4 carbon atoms,
which is optionally substituted by hydroxyl,

15 or, together with the nitrogen atom, form a morpholinyl,

| pyrrolidinyl or piperidinyl ring or a piperazinyl ring, which is-

optionally substituted, including via free NH function, by

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

which in turn can be substituted by hydroxyl,

20 and/or

alkyl is optionally substituted by a group of the formula -NR!'R'2,

Le A 30 701 . -69-
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Ott 18

10
.57
phase:

80 165 5
33 0.44 b) 21
170 a) Mobil e phase: CH2C 2/ MeCH 10:1 b) Mbbile

t ol uene/ acet ORg¢hedeid This i s the replacenent sheet

R!" and

R have the abovementioned meaning of R’ and R and are
identical to or different from these,

R? denotes hydrogen, azido, straight-chain or bfanched alkyl having up to 3
5 - carbon atoms or a group of the formula -OR", -OSO,R" or -NRR'¢,

wherein

Rl3

10

15 : R"

denotes hydrogen, straight-chain or branched acyl having up to
3 carbon atoms, benzoyl or straight-chain or branched alkyl
having up to 3 carbon atonis, which is optionally substituted by
carboxyl or straight-chain or branched alkoxycarbonyl having up
to 3 carbon atoms or by a group of the formula -CO-NR"R",

wherein

RY” and R are identical or different and denote hydrogen,
methyl or ethyl,

denotes straigh?-chain or branched alkyl having up to 3 carbon

atoms or phenyl,

R and R are identical or different and denote hydrogen,

20

Le A 30 701

A

tert-butoxycarbonyl, straight-chain or branched alkyl or acyl -

having in each case up to 3 carbon atoms, formyl, benzoyl or a

group of the formula -SO,R",
wherein

R¥  has the abovementioned meaning of R and is identical to

35 Exanple 22

or different from this,

[
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‘9- (2- Met hanesul phonyl oxy- 3- nonyl ) - 2- (2- n- pr opoxy- phenyl ) - puri n- 6- one CH3

[err] 412 nmg (1 mmol) of .
+9- (2- hydr oxy- 3-nonyl ) - 2- (2- n- pr opoxyphenyl ) - puri n- 6-one ( t HasBeeRDlace
cooled to O[err] C i n RROdenbte®hyfoged, After addition of 0.5 ,!m”””ll ,

triethylamne, 138 ng (1.2 mmol) of nethanesul phonyl chl orij

[err] are added dropwi se and the m xture is subsequently stirre

mnutes. It is poured.onto 20 m of ice-water, the organic phase is
separated off and the aqueous phase is extracted once nmore with 20 ml of
CH2C 2. The conbined [err] phases are dried over Na2SO4 and evaporated in

il i d is crystallized by trituration with 1 et her.
vacuo and the ofly reﬁilanﬁekgtog gr onnaradical%fthe formula =0 or =N-OR”,

wherein

5 R¥® denotes hydrogen or straight-chain or branched alkyl
having up to 4 carbon atoms, which is optionally

substituted by phenyl or by a group of the formula
_NR2IR22’ :

wherein

10 - R* and R? are identical or different and denote hydrogen,
phenyl or straight-chain or branched alkyl having up to 3

carbon atoms,

R* denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon
atoms,

15 R’ and R® are identical or different and denote hydrogen or methyl,

R® denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon
atoms, which is optionally substituted by hydroxyl,

R’ denotes straight-chain or branched alkyl having 2 to 6 carbon atoms, which
is substituted by a group of the formula -NR¥R*,

20 wherein

R? and R* are identical or different and denote hydrogen or straight-

Le A 30 701 -71 -
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"Melting point: 158[err]C Yield: 380 ng (81% Exanple 23 _

9= (2- Met hanesul phonyl oxy- 5- phenyl - 3- pentyl ) - 2- (2- n- pr opoxyphenyl ) - puri n-6-0
-ne 0 [err] H3C 15 The title conpound is prepared anal ogously to the
ipstructions of Exanple 22, chdifiol bidhched alkyl having up to 3 carbon atoms, which is

optionally substituted by hydroxyl,

or is substituted by phenyl, which in turn is substituted by the group of the
formula -SO,-R¥R%,

5 . wherein
R? and R* have the abovementioned meaning of R? and RY,
D represents hydrogen, or represents a group of the formula -SO,-NR?*R%,

wherein

_ R” and R* are identical or different and have the abovementioned meaning
10 of R® and R' and are identical to or different from these, and

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

and tautomers and salts thereof.

4. 9-Substituted 2-(2-n-alkoxyphenyl)purin-6-ones according to Claim 1 to 3 for
therapeutic use.

15 5. Process for the preparation of 9-substituted 2-(2-n-alkoxyphenyl)purin-G-bnes

according to Claim 1 to 3, characterized in that compounds of the general formula ai -

0
g—o ofN ’ N\>
W~ @

\
A
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36 from
9: ( 2- hydr oxy- 5- phenyl - 3- met hyl ) - 2- ( 2- n- pr opoxyphenyl ) puri n- 6- one( Exanpl e4) .
.Rf = 0.52 [err] 10:1) Yield: 95. 3% Exanple 24 5

9:- (2- Met hane %mﬁnyl oxy- 6- phenyl - 3- hexyl ) - 2- ( 2- n- pr opoxyyphenyl ) - purin-6-o0
ne 0 [err] e title conpound is prepared anal ogously to the instructions
of Exanple 22, starting from

g)(2[2¥?{ EX%Dgfo?xa%]_Yektﬁ%(zbovemel(lmned %gmg/phenyl) purin-6-one (Exanple

are first cyclized in inert solvents and in the presence of a base,

and in the case where D = H, the corresponding sulphonic acid chlorides are first
5 prepared by reaction with chlorosulphonic acid and the corresponding sulphonamides
are then prepared with amines (NR?*R%),

and the substituents R'-R? are introduced or derivatized by customary methods, such as,

for example alkylation, acylation, amination, oxidation or azide exchange.

6. Medicaments comprising 9-substituted 2-(2-n-alkoxyphenyl)purin-6-ones
10 according to Claim 1 to 3. )

7. Medicaments according to Claim 6 for treatment of inflammations,

thromboembolic diseases and cardiovascular diseases.
8. Medicaments according to Claims 6 and 7 for treatment of impotence.

9. Use of 9-substituted 2-(2-n-alkoxyphenyl)purin-6-ones according to Claim 1 to

15 3 for the preparation of medicaments.

10.  Use according to Claim 8, characterized in that the medicaments are for

treatment of inflammations, thromboembolic diseases and cardiovascular diseases.

—_—_—
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s

Yield: 82.7% 10 Exanpl e 25 _

9+« (2- Met hanesul phonyl oxy- 7- phenyl - 3- hept yl ) - 2- (2- n- pr opoxyphenyl ) - puri n-6-o0
'ne O [err] The title conpound is prepared anal ogously to the instructions
of Exanpl e 22:Sulistitited 2-(2-walkoxyphenyl)purin-6-ones _

9- (2- hydr oxy- 7- phenyl - 3- heptyl ) - 2- (2- n- pr opoxyphenyl ) - puri n- 6- one (Exanpl e
6). Rf= 0.55 [err] 10:1)

Abstract

9-Substituted  2-(2-n-alkoxyphenyl)purin-6-ones are prepared by cyclizing
correspondingly substituted imidazoles and derivatizing the purines thus obtained. The
5 9-substituted 2-(2-n-alkoxyphenyl)purin-6-ones can be employed as active compounds
in medicaments, in particular in medicaments for treatment of inflammations,

thromboembolic diseases and cardiovascular diseases.

“’ﬁli‘iiﬁ T fin
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37 Yield: 90.3% Exanpl e 26
2- Met hanesul phonyl oxy- 8- phenyl - 3- octyl ) - 2 (2-n- propoxyphenyl) purin-6-on
f

9-(
¢ O [err] The title conpound is prepared an ugw A@@@fg&ﬁ%&guc%@ns
Exa

(

nple 22, starting 5 from et e
9- (2- hydr oxy- 8- phenyl - 3-oct yl ) - 2- (2- n- pr opox é._.:.'r)‘,—)gpf}r |pn 7{{ Gp %@dﬁge
7 W,Gﬁp(p} :f\);;{.!_ﬂ -5 ﬂﬁf_‘fed

). [err] =0.58 [err] 10:1) Yield: 89% Exa
(Q/;fbsw t p:ucé?#to ‘r’*wd .....
| DATE GF RECEiPT Lglslae

§-subsﬁtuted 2-(2-n-alkoxyphenyl)-purin-6-ones

5 The present invention relates to 9-substituted 2-(2-n-‘a‘1’koxyphenyl)-purin-6-ones,
processes for their preparation and their use in medicaments, in particular for treatment
of inflammations, thromboembolic and cardiovascular diseases and diseases of the
urogenital system. '

Purinones and quinazolinones having a selective cGMP PDE-inhibiting action are
10  known from the publications WO 94/00453 and WO 93/12095.

Phosphodiesterases (PDEs) play an essential role in the regulation of the intracellular
cGMP and cAMP level. Of the phosphodiesterase isoenzyme groups PDE I to PDE V
described to date [pomenclature according to Beavo and Reifsnyder (cf. Beavo,
J.A. and Reifsnyder, D.H., Trends in Pharmacol. Sci. 11, 150-155 (1990))], the
15 Ca-calmodulin-activated PDE 1, the cGMP-stimulatable PDE II and the cGMP-specific
PDE V are essentially responéible for the metabolism of cGMP. Because of the
differing distribution of thcse cGMP~metabolmng PDEs in txssue selective inhibitors
should: .'se the cGMP level in the oorrespondmg tlssue accordmg to the tissue

] of the corresponding isoenzyme. This can lead to a specific,
20  antiaggregatory, antispastic, vasodilating, antiarrhythmic and/or antiinflammatory action.

The present invention thus relates to 9-substituted 2-(2-n-alkoxyphenyl)-punn -6-ones of
the general formula (1),

This i$ the replacement sheet
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9-( 1

- Met hanesul phonyl oxy- S- phenyl - 2- pent yl ) - 2- (2- n- pr opoxyphenyl ) - puri n- 6- one
[err] [err] 10 The title conpound is prepared anal ogously to the

i nstructions of Exanple 22, starting from 9-(1

- hydr oxy- 5- phenyl - 3- pentyl ) - 2- (2-n- pr o-p%-xyphenyl ) -purin-6-one (Exanmple 17).
Rf = 0.49 [err] 10:1) Yield: 28.5% -

O
N
E-O HN l \>
SN O
' A
D

in which »
A represents a radical of the formula

R -
R4 R®
1 or '(CHz).‘CH3
. "R R® ]
R R2

wherein,
5 'a  denotes a number 9, 10, 11, 12, 13, 14 or 15,

R' denotes straight-chain or branched alkyl having 2 to 10 carbon atoms,
- which is optionally substitut_gd by phenyl, which in turn can be substituted
| by halogen, nitro, Cyano; by —étraight-chain or branched alkyl having up to
6 carbon atoms or by a group of the formula -SO,-NR’RY,

10 | wherein
R’ and R' are identical or different and
denote hydrogen, phenyl or straight-chain or branched alkyl
having up to 6 carbon atoms, which is optionally substituted by
hydroxyl, or together with the nitrogen atom form a 5- to

15 6-membered, saturated heterocyclic radical which has up to 2

This is the replacement shewt
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38 Exanpl e- 28 .

9- (2- Met hanesul phonyl oxy- 3- nonyl ) - 2- ( 2- n- pr opoxy- 5- nor phol i nosul phonyl - phen
yl)- purin-6-one O [err] The title conpound is prepared anal ogously to the
i nstructions of Exanple 22, starting 5 fgom

9- (2- hydr oxy- 3-nonyl ) - 2- (2- n- pr opoxy- 5- wor phol i nosul phonyl - phenyl ) - puri n- 6-
= : i - 0
one (Bxample 20). R 0.48 [fStrtﬂJr hle%rggtogg %!o(rjn th_5¢15e141e/§'3 consisting of S, N and/or O

and is optionally substituted, including via a free N function, by
straight-chain or branched alkyl having up to 6 carbon atoms,
which in turn can be substituted by hydroxyl,
5 | and/or
alkyl is optionally substituted by a group of t#® formula -NR''R2,

wherein

R!" and R"? have the abovementioned meaning of R® and R and are
identical to or different from these,

10 R? denotes hydrogen, azido, straight-chain or branched alkyl having up to 6
carbon atoms or a group of the formula -OR", 0-SO,R" or -NR"R',

wherein
'R¥ is hydrogen, a 'hydroxyl‘-proteéting group, straight-chain or
branched acyl having up to 6 carbon atoms, benzoyl or straight-
15 chain or branched alkyl having up to 6 carbon atoms, which is

optionally s_ubstituted.by carboxyl or straight-chain or branched
alkoxy carbonyl having up to 6 carbon atoms or by a group of
the formula -CO-NR'"R", ' '

wherein

20 RY and R' are identical or different and denote hydrogen or
~ straight-chain or branched alkyl having up to 4 carbon

atoms,

This is the replacement sheet
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Exanpl e 29 10 9-(2-Azido-3-nony|)-2-(2-n-propoxypheny|)-purin-6-one [err]
474 nmg (1. nmol)
.of 9-(2- nethanesulphonyloxy 3-nonyl ) - 2- (24n propoxyphenyl) purin- 6-one

(Exanpl e 22) and 78 rrg f41. 2 of ma2|de red in5 f
di et hyl f or mami de at 1B0] err]n%pnf’%ﬁs %ﬁf‘ﬁﬁ%&/i’?‘@% “Pa?e‘m’a‘%m
chr omat ogr aphy) . 39 After gepkion e@ﬁ, n1 of ethyl acetate are added and
the m xture is extracted by shaki ng '

R and R' are identical or different and denote hydrogen, an amino-

' protecting group, straight-chain or branched alky! or acyl having

5 - in each case up to 6 carbon atoms, formyl, benzoyl or a group of
the formula -SO,R", |

wherein : F

RY  has the abovementioned meaning of R and is identical to -
or different from this,

10 R’ denotes hydrogen, |
or
R? and R? together form a radical of the formula =O or =N-OR?,
wherein
R® denotes hydrogen or straight-chain or branched alkyl .having up
15 to 6 carbon atoms, which is optionally substituted by phenyl or

by a group of the formula -NR*R%,

wherein

R* and R? are identical or different and denote hydrogen,
phenyl or straight-chain or branched alkyl having up to 6

- 20 | carbon atoms,
R* denotes hydrogen or straight-chain or branched alky! having up to 4 carbon
atoms,
This is the replacement sheet
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3tines with 50 m of water each tinme and once with 50 ml of saturated NaC
solution. After drying over Na2SO4, the organic phase is evaporated in
vacuo and the residue is purified by flash chronat ography (el uent:

t ol uenel acetone 4:1). 5 [err] = 0.64 [err] 10:1) Yield: 369 ng (88.4%
Exanpl e 30 9-(2- Azi do- 5- phenyl - 3- pentyl )22- (2- n- propoxy- phenyl ) - puri n- 6- one

gf [ Ei ;]np |N§ ; ge Ui UIRe a RO MR deftidd OF AitfdeR MIOHNIR Hydrgen6r StRafHtthbin®85

- branched alkyl having up to 3 carbon atoms,

RS denotes hydrogen or straight-chain or branched alkyl having up to 5 carbon
atoms, which is optionally substituted by hydroxyl,

5 - R’ denotes straight-chain or branched alkyl having 2 to 8 carbon atoms, which
is substituted by a group of the formula -NRGR?,

wherein
R® and R* are identical or different and denote hydrogen or straight-chain
or branched alkyl having up to 5 carbon atoms, which is

10 optionally substituted by hydroxyl,

or is substituted by phenyl, which in turn is substituted by the group of the
formula -SO,-NR*R?,

" wherein
R and R* have the abovementioned meaning of R’ and RY,

15 D represents hydrogen or represents a group of the formula -SO,-NR¥R*,

-wherein

" R¥ and R® are identical or different and have the abovementioned meaning of
R® and R' and are identical to or different from these, and

E represents straighi-chain or branched alkyl having up to 8 carbon atoms,

20 and tautomers and salts thereof.

This is the replacement sheet
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10 starting from
9- ( 2- met hanesul phonyl oxy- 5- phenyl -3-pentyl)-2-(2-n-propoxyphenyl) -
purin60ne(ExarrpIe 23). Rf 054[err]5 10:1) Yield: 87.4% 15

9- (2- Azt do-6- Rienyl 3 hexyl |5 . 2. pr ofeTyphenyl) Jpurinsg-gue - 40, 9 4BC

Physiologically acceptable salts are preferred in the context of the invention.

Physiologically acceptable salts can be salts of the compounds according to the
invention with inorganic or organic acids. Preferred salts are those with inorga:ﬁc acids,

‘5 such as, for example, hydrochloric acid; hydrobromic acid, phosphoric acid or sulphuric
acid, or 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 agéd, phenylsulphonic acid,
toluenesulphonic acid or naphthalenedisulphonic acid.

10 The compounds of the general formula (I) according to the invention can occur in
various stereochemical forms which either behave as mirrof images (enantiomers) or do

~not behave as mirror images (diastercomers). The invention relates both to the
antipodes and to the racemic forms as well as the diastereomer mixtures. The racemic
forms, like the diastereomers, can be separated into the stereoisomerically uniform

15 constituents in a known manner.

A 5- to 6-membered saturated heterocyclic radical which is bonded via the nitrogen
atom and can also contain, as heteroatom, up to 2 oxygen, sulphur and/or nitrogen
atoms in general represents piperidyl, morpholinyl, piperazinyl or pyrrolidinyl.
Piperidyl and morpholinyl are particularly preferred.

20  Hydroxyl-protecting group in the context of the abovementioned definition in general

s a protecting group from the series consisting of: trimethylsilyl, triethylsilyl,
p Isilyl, tert-butyl-dxmethylsﬂyl triphenylsilyl or benzyl. Tnmethylsﬂyl tert-
butyl-dlmethylsxlyl or benzyl are preferred.

Amino-protecting groups in the context of the invention are the customary amino-

25 protecting groups used in peptide chemistry.

These include, preferably: benzyloxycarbonyl, methoxycarbonyl, ethoxycarbonyl,

propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,

This is the replacement sheet
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[err] The title conpound is prepared anal ogously to the instructions of
Exanpl e 29, starting from

9- ( 2- met hanesul phonyl oxy- 6- phenyl - 3- hexyl ) - 2- ( 2- n- pr opoxyphenyl ) -
purin-6-one (Exanple 24). 5 [err] = Q755 [err] 10:1) Yield: 74.9% Exanpl e

32 9-(2- Azi d%ﬂ%&lﬁ&ﬁﬁﬁ?%ﬁ b?'aé&?lf" propoxyphenyl ) -purin-6-one 0 [err]
Preferred compounds are those of the general formula (I),
~ in which

A represents a radical of the formula
5
R4 R r® . . =
5 P or -(CH,)-CH,
. R 2 . R R
R -

wherein,
a denotes a number 9, 10, 11, 12 or 13,

R' denotes straight-ch#in or branched alkyl having 2 to 8 carbon atoms, which
" is optionally substituted by phenyl, which in turn can be substituted by
10 fluorine, chlorine, bromine, nitro, cyano, by straight-chain or branched
alkyl having up to 4 carbon atoms or by a group of the formula
-SO,-NR°RY, '

wherein

k2 R’ and R" are idéntiéal or different and denote hydrogen', phenyl or
15 o straight-chain or branched alkyl having up to S carbon 5t.on_1’s,
which is optionally substituted by hydroxyl,
or, together with the nitrogen atom, form a morpholinyl,
pyrrolidinyl or piperidinyl ring or a piperazinyl ring, which is
optionally substituted, including via a free NH function, by
20 : straight-chain or branched alkyl having up to 3 carbon atoms,
which in turn can be substituted by hydroxyl,

- Thig is the replacement shewt

1 8 MAY 1996
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The title conmpound is prepared anal ogously to the instructions of Exanple
29, 10 starting from

9- ( 2- met haesul phonyl oxy- 7- phenyl - 3- hept yl ) - 2- ( 2- n- pr opoxyphenyl ) -
purin-6-one (Exanple 25). Rf = 0.6 [err]8 10: 1) Yield: 67% _ 41 Exanple 33

S

and/or
alky! is optionally substituted by a group of the formula -NR''R®,
wherein

R!" and R" have the abovementioned meaning of R® and R" and are
5 o identical to or different from these

R? denotes hydrogen, azido, straight-chain or branched alkyl having up to 4
carbon atoms or a group of the formula -ORY, -0-SO,-R'* or -NR"R,

wherein

R" denotes hydrogen, benzyl, straight-chain or branched acyl having
10 | up to 4 carbon atoms, benzoyl or straight-chain or branched alkyl
' “having t.xp.to 4 carbon atoms, which is optionally substituted by
carboxyl or straight-chain or branched alkoxy carbonyl having up
to 4 carbon atoms or by a group of the formula -CO-NR'R",

wherein

15 R and R' are identical or different and denote hydrogen or
% straight-chain or branched alkyl having up to 3 carbon

atoms,

R" denotes straight-chain or branched alkyl having up to 3 carbon

atoms or phenyl,

20 R and R“ are identical or different and denote hydrogen, tert-
butoxycarbonyl, benzyloxycarbonyl or straight-chain or branched
alkyl or acyl having in each case up to 4 carbon atoms; formyl,
benzoyl or a group of the formula -SO,RY, _
This is the replacement sheet
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9- ( 2- Azi do- 8- phenyl - 3-oct yl ) - 2- (2- n- pr opoxyphenyl ) - purin-6-one 0 [err]
[err] N3 The title conpound is prepared anal ogously to the instructions of
- Exanple 29, starting from

9- (2- net hanesul phonyl oxy- 8- phenyl 3-octyl)-2-(2-n-propoxyphenyl) -
purin-6-one (Exanple 26). Rf .61 [e+ 10:1) Yield: 88%

wherein

R”  has the abovementioned meaning of R' and is identical to
or different from this,

R’ denotes hydrogen,

R? and R? together form a radical of the formula =O or =N-OR,
wherein

R® denotes hydrogen or straight-chain or branched alkyl having up
to 4 carbon atoms, which is optionally substituted by pheny! or
10 by a group of the formula -NR?'R%,

wherein

R* and R are identical or different and denote hydrogen,
phenyl or su'aight-chairi or branched alkyl having up to 4

- carbon atoms,

15

d 2* denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon
" atoms,

R’ and R® are identical or different and denote hydrogen or methyl,

R® denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon
atoms, which is optionally substituted by hydroxyl

20 R’ denotes straight-chain or branched alkyl having 2 to 6 carbon atoms, which

is substituted by a group of the formula -NR®R%, ‘
' ' - This is the replacement sheet
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Exampl e 34 10

9- (1- Azi do- 5- phenyl - 2- pent yl ) - 2- (2- n- propoxyphenyl ) - purin-6-one [err] N3

The title conpound is prepared anal ogously to the instructions of Exanple

29, starting from : _

9- (1- met hanesul phonyl oxy- 5- phenyl - 2- pentgl?.)_- 2- (2-n- propoxyphenyl) -

purin-6-one (Exanple 27). [err] = 0.56 [err] 10:1). Date: 1 8 MAY 1996
wherein

R” and R are identical or different and denote hydrogen or straight-chain
or branched alkyl having up to 4 carbon atoms, which is

optionally substituted by hydroxyl,

5 - or is substituted by phenyl, which in turn is substituted by a group of the
formula -SO,-NR¥R%, - &

wherein

R® and R* are identical or different and have the abovementioned meaning
of R® and R,

10 D represents hydrogen, or represents a group of the formula -SO,-NR”R*
whefein

R¥ and R? are identical or different and have the abovementioned meaning of
R’ and R' and are identical to or different from these, and -

E represents straight-chain or branched all;yl having up to 6 carbon atoms,
15 and,ﬁutomers and salts thereof.
Particularly preferred compounds are those of the general formula (I),

in which

A represents a radical of the formula

This is the replacement sheet
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42 Exanple 35 _

9- (2- Azi do- 3-nonyl ) - 2- (2- n- pr opoxy- 5- mor phol i nesul phonyl - phenyl ) - puri n-6-on
e O N N [err] The title conpound is prepared anal ogously to the

i nstructions of Exanple 29, starting from 9-(2-nethanesul phonyl oxy-3
-nonyl ) -2-(2-n-propoxy-5- 5 mor phol i nesul phonyl - phenyl ) - puri n- 6- one
(Exanple 28). Rf = 0.55 (CH2Cl 2/ CH30H 1011)

R® . -
R‘>é< )<R' or -(CH,),-CH,
1
R R? " R R

wherein,
a denotes a number 9, 10, 11 or 12,

R! denotes straight-chain or branched alkyl Having 2 to 7 carbon atoms, which
5 is optionally substituted by phenyl, which in turn can be substituted by
fluorine, chlorine, bromine, nitro, cyano, by straight-chain or branched
alkyl having up to 3 carbon atoms or by a group of the formula
-SO,NR'R™, '

wherein

10 R’ and R are identical or different and denote hydrogen, phényl or
straight-chain or branched alkyl having up to 4 carbon atoms,
which is optionally substituted by hydroxyl,

or, together with the nitrogen atom, form a mbrpholinyl,
pyrrolidinyl or piperidinyl ring or a piperazinyl ring, which is

15 optionally substituted, including via free NH function, by
straight-chain or branched alkyl having up to 3 carbon atoms,
which in furn can be substituted by hydroxyl,

and/or
alkyl is optionally substituted by a group of the formula -NR''R",
20 : wherein

This is the replacement shee!
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Yi el d: 38% Exanpl e 36 9-(2- Am no- 3-nonyl ) -2-(2-n-propoxyphenyl)-purin-6-one

O [err] [err] CH3 10 5.3 g (12.13 mmol) of.

9- (2-azi do- 3-nonyl ) - 2- (2- n- propoxyphenyl ) - puri n- 6-one (Exanple 29) are

hydrogenated in 70 ml of absolute nethagppl in the presence of 0.1 g of Pd/C

(10% wi th hydrogen under nornal pressure”at roomtenperature. After 4
R"and R" have the abovementioned meaning of R® and R and are

identical to or different from these,

R? denotes hydrcgen, azido, straight-chain or branched aikyl having up to 3
carbon atoms or a group of the formula -OR", -OSO,R' or -NR“R',

5 - wherein
-~
R" denotes hydrogen, straight-chain or branched acyl having up to
3 carbon atoms, benzoyl or straight-chain or branched alkyl .
having up to 3 carbon atoms; which is optionally substituted by
carboxyl or straight-chain or branched alkoxycarbonyl having up
10 to 3 carbon atoms or by a group of the formula -CO-NR'R®,

wherein

R -and R' are identical or different and denote hydrogen,
methyl or ethyl, |

R  denotes straight-chain or branched alky! having up to 3 carbon
15 . atoms or phenyl, '

R' and R' are identical or different and denote hydrogen,
tert-butoxycarbonyl, straight-chain or branched alkyl or acyl

having in each case up to 3 carbon atoms, formyl, benzoyl or a

group of the formula -SO,R',
20 - _ wherein

R*  has the abovementioned meaning of R' and is identical to
or different from this,

R’ denotes hydrogen,

This is the replacémen_t sheet
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43 hours, the catalyst is filtered off, the solvent is distilled off in
vacuo and the residue is purified by flash chronatography over silica gel
(eluent: [err] 20:1). Rf =0.28 [err] 10:1) Yield: 4.1 g (82.3% 5

Exanpl e 37 9-(2-Acetam do- 3-nonyl) - 2- (2 n pr opoxyphenyl ) -purin-6-one 0
[err] H3C CH3

d———“'

or
R? and R? together form a radical of the formula =0 or =N-OR%,
wherein

R* denotes hydrogen or straxght-cham or branched alkyl

5 , having up to 4 carbon atoms which is optlonally
substituted by phenyl or by a group of the formula
-NR"R”,
wherein

R* and RZ are identical or different and denote hydrogen,
10 . phenyl or straight-chain or branched alkyl having up to 3
carbon atoms,

R* denotes hydrogen or stra_ight-chain or branched alkyl having up to 3 carbon
atoms, |

R? and R? are identical or different and denote hydrogen or methyl,

15 R® denotes hydrogen or stralght-cham or branched alkyl having up to 3 carbon

atoms, which is optxonally substituted by hydroxyl,

R? denotes straight-chain or branched alkyl having 2 to 6 carbon atoms, which
is substituted by a group of the formula -NRPR%,

wherein

20 ' R® and R are identical or different and denote hydrogen or straight-
chain or branched alkyl having up to 3 carbon atoms, which is
optionally substituted by hydroxyl, This is the replacement sheet
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0 210 mg (0.5 mml) of

9- (2- am no- 3- nonyl ) - 2- ( 2- n- pr opoxyphenyl ) - puri n- 6- one (Exanple 36) are

di ssolved in 20 m of absolute CH2CA 2. 101 ng (I nmol) of triethylam ne are
added at roomtenperature, and 78 nmg (1 nmol) of acetyl chloride 10 in 2
m of absolute [err] are then added dropwi se. After 1 hour at room

t enperature, the organic phase is extracted by shaking with 10-m of 2 N
HC and with 10 m of osistsubstiteted byrphenypvhichdn turafis substitutedobygtheigroyphafthehas

been dried over I\la280§i tge ~25p26 €Vaporated in vacuo and the residue is
purified by flash chr T@Eﬁh%%[err] [err] 40:1). 15 [err]=0.37([err]
10:1) Yield: 174 mg (779

wherein
" R* and R* have the abovementioned meaning of R’ and R",
5 D represents hydrogen, or represents a group of the ’h')rmqla -SO,-NR?”R?%, . ="
wherein

R* and R® are identical or different and have the abovementioned meaning
of R? and R and are identical to or different from these, and

E represents straight-chain or branched alkyl having up to 5 carbon atoms,
10 and tautomers and salts thereof.

A process has furthermore been found for the preparation of the compounds of the
general formula (I) according to the invention, characterized in that compounds of the
general formula (II) |

o)

gE—o oftN ’ "{>
A

in which
15 D, E and A have the abovementioned meaning,

are first cyclized in inert solvents and in the presence of a base, _
Thiz is the replacement shee
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Exanpl e 38 9-(2-Benzoyl am no- 3- nonyl ) - 2- (2- n- propoxyphenyl ) - puri n-6-one 1 8
MAY 196 Dat e: 44 O [err] The title conpound is prepared anal ogously to
the instructions of Exanple 37 starting :

15

—

and in the case where D = H, the corresponding sulphonic acid chlorides are first
prepared by reaction with chlorosulphonic acid and the corresponding sulphonamides
are then prepared with amines (NR*R%),

and the substituents R'-R® are introduced or derivatized by customary methods, such as,
5 for example alkylation, acylation, amination, oxidation orgzide exchange.

The process according to the ihvention can be illustrated by way of exairxple by the

following equations:

“This is the replacement shest
1 8 MAY 1996
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from 9-(2-am no-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one (Exanple 36)
and benzoyl chloride. Melting point: 184[err]C (toluene) 5 Yield: 59%
Exanpl e 39

9- (2- Met hyl sul phonyl am no- 3- nonyl ) - 2- (2- n- pr opoxyphenyl ) -purin-6-one 0 H C
[err] CH3 [err] The title conpound is prfg)ared anal ogously to t he
I nstructions of Exanple 37, starting

Equation A:

HC-CHY~ . 2 IN‘>
3 ™0 KoCO3 or NaOH

. N
CO—NH >

> .

(CHY,HC (CH)eCH,  CHaOH, H0

-~
H,C-(CH,),-0 HN’ c|303|~|

(CH,),-HC (CHz)s'CHs

| N
H,C-(CH,),-0 HN \>

\
)\ (CH,)4-CH,

(CHy),HC:

+ HN(C2Hs)?

so,cl

HCHCHpy0  HN N

S J\
(CH,)s-CH,

(CH,),-HC

SO,-N(C,H),

This is the replacement sheet
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from 9-(2-am no- 3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one (Exanple 36) and

10 et hyl sul phonyl chloride. [err] = 0.46 [err] 10:1) Yield: 78.2% 45
Exanpl e 40

9- (2- Phenyl sul phonyl am no- 3- nonyl ) - 2- (2- n- pr opoxyphenyl ) - pur| n- 6-one O

17
Equation B:
o)
N
H,N
H,C~(CH,),~ 2 B
? N
CO—NH /‘\
'CHeH,C” ~(CHYyCeHs -
/ \o »
so;—N
2 N/
(o]
. ’ N
KoCO3 ox NaOH H,C-(CH)-O HN™ \>
— \N N
MeOH, HZO'
CH,H,C™™ ~(CH)¢CeHs.
(®)
so;~N,

“Inert organic solvents which do not change under the reaction conditions are suitable

for. the process. These include, preferably, ethers, such as, for example, diethyl ether,

~ dioxane, tetrahydrofuran or glycol mono- or dimethyl ether, ethyl acetate, toluene,

5 acetonitrile, hexamethylphosphoric acid triamide, pyridine and acetone. It is of course
possﬂ:le to employ mixtures of the solvents. Tetrahydroﬁlran, toluene or pyridine are

Suital;lé solvents for the cyclization are the customary organic solvents. These include,
preferably, alcohols, such as methanol, ethanol, propanol, isopropanol or butanol, or

10 ethers, such as tetrahydrofuran or dioxane, or dimethylformamide or dimethyl |
sulphoxide. Alcbhols, such as methanol, ethanol, propanol or isopropanol, are
particularly preferably used. It is also possible to employ mixtures of the solvents
mentioned.

Suitable bases for the cyclization are the customary inorganic bases. These include,
Fhis is the replacement sheet
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[err] H3C CH3 [err] The title conpound is prepared

anal ogously to the instructions of Exanple 37, starting from

9- (2- am no- 3-nonyl ) - 2- (2- n- propoxyphenyl ) - puri n- 6- one (Exanple 36) and 5

phenyl sul phonyl chloride. Melting point: 112[err]C (tol uene/ether) Yield:

62. 9% Exanpl e 41 9- (2 Acet oxy- 3- nonyl ) - 2- ( 2- n- pr opoxyphenyl ) - puri n- 6-one 0
18

preferably, alkali metal hydroxides or alkaline earth metal hydroxides, such as, for
- example, sodium hydroxide, potassium hydroxide or barium hydroxide, or alkali metal
carbonates, such as sodium carbonate or potassium carbonate or sodium bicarbonate, or
alkali metal alcoholates, such as sodium methanolate, sodium ethanolate, potassium
5  methanolate, potassium ethanolate or potassium tert-butanolate. Potassium carbonate
- and sodium hydroxide are particularly preferred. |
_ . >

In carrying out the cyclization, the base is in general employed in an-amount of 2 to

6 mol, preferably 3 to 5 mol, per mole of the compouxids of the formula (II).

The cyclization is in general carried out in a temperature range from 0°C to 160°C,
10 preferably at the boiling point of the particular solvent.

The cyclization is in general carried out under normal pressuie. However, it is also
possible to carry out the process under increased pressure or under reduced pressure
(for example in a range from 0.5 to 5 bar).

The chlorosulphonation is carried out either without a solvent or in the presence of one

15 of the abovementioned inert solvents.

The preparation of the sulphonamides is in general carried out in one of the

abovementioned solvents, preferably in tetrahydrofuran or methylene chloride.

sulphonation and the amidation are in general carried out in a temperature
range from -20°C to +80°C, preferably -10°C to +30°C, under normal pressure.

20 Suitable bases for this are, in addition to the abovementioned bases, preferably in some
cases triethylamine and/or dimethylaminopyridine, DBU or DABCO. It is also possxble

for the amine employed to be used in excess.

The base is employed in an amount of 0.5 mol to 10 mol, preferably 1 mol to 3 mol
per mole of the corresponding chlorosulphonic acid. _ .
This is the replacement sheet
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[err] H3C CH3 10 206 mg (0.5 mmol) of

9- (2- hydr oxy- 3-nonyl ) - 2- (2- n- pr opoxyphenyl ) - puri n- 6- one (Exanple 3), 47 ng
(0.6 mml) of acetyl chloride, 47 ng (0.6 nmol) of pyridine and 5 ng of
DVAP are stirred in 10 m of absolute [eig] at 25[err]C for 1 hour and then
46 at 40[err]C for 1 hour. The m xture i<$—extracted by shaking twice with

10 m of 2 N HEk akylationis magéineidl iBrrivd Cout Wiile alldylaking Qgents, Such ak,ufor tekdmple,
NaHCO3 sol uti on each tinme_an
-C,o)-alkyl hahdes, sulphonic acid esters or substituted or unsubstituted (Ci-Cyo)-

dlalkyl- or (C,-C,o)-diarylsulphonates, preferably methyl iodide or dimethyl sulphate.

_ Suitable solvents for the alkylation are likewise the customary organic solvents which

5  do not change under the reaction conditions. These ‘include; preferably, ethers, such as

diethyl ether, dioxane, tetrahydrofuran or glycol dimethyl ether, or hydrocarbons, such

as benzene, toluene, xylene, hexane, cyclohexane or petroleym fractions, or halogenated

hydrocarbons, such as methylene chloride, chloroform, carbon tetrachloride,

dichloroethylene, trichloroethylene or chlorobenzene, or ethyl acetate,

10 dimethylformamide, hexamethylphosphoric acid.triamide, acetonitrile or acetone. It is

also possible to use mixtures of the solvents mentioned. Methylene chloride is
preferred.

The alkylation is carried out in the abovementioned solvents at temperatures from 0°C

to +150°C, preférabl_y at room témpetature to +100°C, under normal pressure.

1S The amino-protecting groups are split off'in a manner known per se under acid or basic
conditions, or reductively by catalytic hydrogenation, for éxample with Pd/C in organic
solvents, such as ethers, for example tetrahydrofuran or dioxane, or alcohols, for

example methanol, ethanol or isopropanol.

The hydroxyl-protecting group is spht off from the corresponding esters by customary
20 hydwéyuc methods.

The. reﬁction with alkyl sulphonic acid chlorides is carried out, starting from the
corresponding free hydroxy compounds, in one of the abovementioned solvents and one
of the bases, preferably with methylene chloride and triethylamine in a temperature
range from -20°C to +20°C, preferably 0°C, under normal pressure. .

25 The introduction of the azide radlcal is in general carried out by reaction of the
corresponding alkylsulphonyloxy-substituted compounds with sodium azide in one of

the abovemennoned solvents, preferably dlmethylfonnaxmde in a temperature range

This is the raplacement shest
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washed once with saturated NaC solution. After the organic phase has been
dried over Na2SO4, the solvent is evaporated in vacuo and the residue is
dried under a high 5 vacuum Rf= 0.53 [err] 100:1) Yield: 90.5% Exanpl e
42 9-( 1 -Acetoxy-2-octyl)-2-(2- n-propoxa/phenyl )-purin-6-one 0 H3 C

HN N CH3 [err] - 20

from 50°C to +120°C, preferably'IOO"C, under normal pressure.

The reduction of azido-substituted compounds to give the corresponding free amines is

in general carried out by hydrogenation in one of the abovementioned alcohols,

preferably methanol, with hydrogen in the presence of a palladium catalyst, preferably
5 Pd/C, in a temperature range from 0°C to +50°C, preferably 25°C.

The hydrogenation is in general carried out under normalepressure.

The acylations are carried out, starting from the corresponding free amino or hydroxy
compounds, in one of the abovementioned solvents, preferably methylene chloride, and
in the presence of one of the abovementioned bases, preferably triethylamine, with

10  addition of dimethylaminopyridine (DMAP), in a temperature range from 0°C to
+80°C, preferably at +20°C to +40°C, under normal pressure.

‘The ketones are prepared by known methods (Swern oxidation) starting from the
corresponding hydroxy compounds.

The oxime formation is in general carried out by reaction of the corresponding ketone
15 with hydroxylamines in one of the abovementioned alcohols, preferably methanol, at

the reflux temperature under normal pressure.

The e_nantiomérically pure compounds are accessible by customary methods, for
exargiléby chromatography or the racemic compounds of the general formula (I) on
chirafphiases, |

20 The éompounds of the general formula (II) are known in some cases or are new and

can be prepared by a procedure in which compounds of the general formula (III)

This is the replacement shwet
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10 The title conpound is prepared anal ogously to the instructions of
Exanpl e 41, starting from _

9- (1- hydr oxy- 2-octyl)-2-(2-n-propoxyphenyl)-purin-6-one (Exanple 2). [err]
=0.52 [err] 100:1) 47 Exanpl e 43 _

9- (2- Benzoyl oxy- 3-nonyl ) -2-(2-n-pr opoxyﬁ.ﬁenyl )-purin-6-one 0 [err]

CH3 ' _

o)
H,N N
| \> (1)
H,N T
A
in which . Y 4

A has the abovemenﬁoned meaning,

are reacted with 2-n-alkoxybenzoic acid chlorides of the general formula (IV)

E—O
co-Cl

in which

5 D and E have the abovementioned meaning,

in i olvents and in the presence of a base.
Suitable solvents are the abovementioned solvents, toluene and tetrahydrofuran being
preferred.

Suitable bases are in general alkali metal hydrides or alcoholates, such as, for example,
10 sodium hydride or potassium tert-butylate, or cyclic amines, such as, for example,
piperidine, pyridine, dimethylaminopyridine or C,-C,-alkylamine, such as, for example,

triethylamine. Sodium hydride, pyridine and dimethylaminopyridine are preferred.

_This is the replacement sheet
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O The title conpound is prepared anal ogously to the instructions of Exanple
41, starting from 9-(2-hydroxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one
(Example 3) and 5 benzoyl chloride. Rf = 0.57 [err] 100:1) Yield: 89%
Exanpl e 44 9-(2- Met hoxy-3-nonyl)-2-(2- n-zpropoxyphenyl )-purin-6-one 0 CH3
OCH3 - 22,

10

15

The base is in general employed in an amount of 1 mol to 4 mol, preferably 1.2 xﬁol
to 3 mol, in each case per mole of the compounds of the general formula (III).

The reaction temperaﬁ.xre can in general be varied within a relatively wide range. The
reaction is in general carried out in a range from -20°C to 200°C, preferably 0°C to
25°C.

In one variant, the reaction is carried out in pyridine, to #¥hich a catalytic amount of
DMAP is added. If appropriate, toluene can also be added.

The compounds of the general formula (IV) are known per se.

The compounds of the general formula (III) are new in most cases and can be prepared,

for example, by a procedure in which

2-amino-2-cyanoacetamide of the formula (V)

~ _NH
HzN/u\( 2 (V)

CN

is reacted with compounds of the general formula (VI)

1

A

VD

in which
A has the abovementioned meaning,
in inert solvents in the presence of triethyl orthoformate.

Suitable solvents for the individual steps of the processes are the customary organic

solvents which do not change under the reaction conditions. These include, preferably,
This is the replacement sheet
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10 48 mg of 60% strength NaH (1.2 mmol) are suspended in 2 m of

.absol ute tetrahydrofuran at 20[err]C. 206 ng (0.5 mol ) of

9- (2- hydr oxy- 3-nonyl ) -2-(2-n- propoxyphenyl)-purin-6-one (Exanple 3) in 3
nm of absolute tetrahydrofuran are added dropwi se. After 15 minutes at
20[err]C, 85 ng (0.6 mml) of nethyl iodidde in 3 m of This is the

repl acement sbihets, sucht@s aleahyluéther; ic:ahy,0fefthhydofusint oR gHRS1 aira&nylsemeﬁdort he
m xture is sthrred overnlg?t at 20[err]C The sol vent I's renoved on a

rotary evapor ag thenzane; tnluenes xylgrenhexane, cyclohexane or petroleum
fractions, or halogenated hydrocarbons, such as methylene chloride, chloroform, carbon
tetrachloride, dichloroethylene, trichloroethylene or chlorobenzene, or ethyl acetate,
5  dimethylformamide, hexamethylphosphoric acid triamide, acetonitrile, acetone or
dimethoxyethane. It is also possible to use mixtures of the solvents mentioned.
Acetonitrile is particularly preferred.
| »~
The process according to the invention is in general carried out in a temperature range
from 0°C to +180°C, preferably +30°C to +150°C.

10 The process steps according to the invention are in general carried out under normal
pressure. However, it is also possible to carry out the process steps under increased

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

The compound of the formula (V) is known [cf. Logemann, G. Shaw, Chemistry and
Industry, 1980 (13), 541-542].

15  The amines of the general formula (VI) are known in some cases or are new and they

can then be prepared by known methods [cf. L.R. Krepski et al., Synthesis, 1986,
301-303].

The compounds of the general formula (I) accbrding to the invention display an
Jdeable, valuable pharmacological action spectrum.

20  They inhibit either one or more of the cGMP-metabolizing phosphodiesterases (PDE I,
PDE II and PDE V). This leads to a different increase in cGMP. An increase in the
cGMP level can lead to an antithrombotic, vasodilatory, antiarryhthmic and/or anti-
inflammatory action. The selectivity is also determined by the distribution of the

isoenzymes in the tissue.

25  The compounds according to the invention furthermore intensify the action of

substances, such as, for example, EDRF (endothelium-derived relaxing factor) and ANP

This is the replacement sheet
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in 10 M of ethyl acetate and the mxture is washed with 20 m of water.
After the organic phase has been dried with Na2SO4, it is evaporated on a
rotary evaporator and 5 the product is purified by colum chromat ography
(eluent: toluene/acetone 5:1). [err]= 0.58 [err] 100:1) Yield: 74.2%
Exanpl e 45

9-(2-Et hoxycar bo.n t hyl eneg r1y| )'-—-2- - poxyphenyl ) - puri n- 6- one
0 (CHB [err] %HM ol'}'mf  IBCTEASE, &h&l&f"@bousl y to the

i nstructions of Exanpl e 44 starting

They can therefore be employed in medicaments for treatment of inflammatory
diseases, such as, for example, asthma, inflammatory dermatoses, for treatment of high
blood pressure, stable and unstable angina, peripheral and cardiac vascular diseases and
5 of arthythmias, for treatment of thromboembolic diseases and ischaemias, such as
myocardial infarction, cerebral stroke; transitory and ischaemic attacks,-angina pectoris,
peripheral circulatory disturbances, prevention of restenos#®, such as after thrombolysis
treatment, percutaneous transluminal angioplasties (PTA) and bypass, percutaneous
transluminal coronary angioplasties (PTCA), bypass, septic shock and diseases of the
10 urogenital system, such as, for example prostate hypertrophy, 1mpotence and

incontinence.

Activity of the phosphodiesterases (PDE’s)

The cGMP-stimulatable PDE II, the cGMP-inhibitable PDE III and the cAMP-specific
PDE IV were isolated from either the porcine or the bovine myocardium. The

15 Ca—calmodulin-stimuiatable PDE I was isolated from porcine aorta or porcine brain.
The cGMP-specific PDE V was obtained from porcine small intestine, porcine aorta
and/or human blood platelets. Purification was carried out by anion exchange
chromatography on MonoQ® Pharmacia essentially by the method of M. Hoey and
Miles D. Houslay, Biochemical Pharmacology, Volume 40, 193-202 (1990).

20 yme activity is determined in a test batch of 100 ul in 20 mM Tns/HCl buffer
of pH‘:s-T 5 which contains 5 mM MgCl,, 0.1 mg/ml of bovine serum albumin and either
800 Bq of *HcAMP or *HcGMP. The final concentration of the corresponding
nucleotides is 10 'mbl/l. The reaction is started by addition of the enzyme and the
amount of enzyme is chosen such that about 50% of the substrate is reacted during the
25 incubation time of 30 minutes. In order to test the cGMP-stimulatable PDE II, *HcAMP
' is used as the substfate and 10 mol/l of non-labelled cGMP is added to the batch. In
order to test the Ca-calmodulin-dependent PDE I, 1 uM CaCl, and 0.1 puM calmodulin

are also added'to the reaction batch. The reaction is stopped by addition of 100 pl of
acetonitrile which contains-l mM cAMP and 1 mM AMP. 100 pl of the reaction batch

| This is the replacement sheet
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from 9-(2- hydroxy-3-nonyl ) -2-(2-n-propoxyphenyl)-purin-6-one (Exanple 3)

and et hyl

br onpacet at e.

[err] = 0.55 [err] 100:1) Yield. 8%

9- (2- Car boxynet hyl eneoxy- 3- nonyl ) - 2- ( 2- n- pr opoxyphenyl ) - puri n- 6- one 0

10

15 .

20

25

P g

are separated on the. HPLC and the cleavage products are determined quantitatively "on
line" with a flow-through scintillation counter. The substance concentration at which

the rate of reaction is reduced by 50% is measured.

Inhibition of the phosphodiesterases in vitro

Example No. PDE Il

| 1C, [UM] IC,, (WM]
3 . 50 |6
4 2 1 | 5 “
E |1 ~ |os 2 | “
1 05 0.3 | os
e
57 103 0.3 0.1

The antihypertensive activity was measured after intravenous administration to SHR

rats.

To determine the cyclic nucleotides, heart and aorta tissue was removed and deep-

frozer immediately. The samples were powdered under liquid N, and extracted with

The erection-inducing action was measured on anaesthetized rabbits (C.G. Stief et al,,
World Journal Urology 1990, pages 233-236).

The substances were administered in dosages of 0.1 to 10 mg/kg either directly into the
corpus cavernosum or intraduodenally, rectally, orally, transdermally or intravenously.

The new active compounds can be converted in a known manner into the customary
formulations, such as tablets, coated tablets, pills, granules, aerosols, syrups, emulsions,
This is the replacement sheet
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H3C H3 [err] 498 nmg (1 nmmol) of the ester from Exanple 45
‘are stirred in 4 mM of 1 NNaOH and 5 ml of MeOH at 20[err]C for 1 hour.
The methanol is distilled off in vacuo.. After 5 addition of 5 m of H20,
the m xture is extracted by shaking with ethyl acetate. The aqueous phase
is acidified wth 4 M of 2 NHCO and extjgacted by shaking twice with 10 m
of ethyl acetate each tinme. The conbi ned*ethyl acetate phases are dried

g(/er :\la2 43{94 agidpensioms ladll 861utibsy, uking iflert, hiohabkik, pRlirkacetically’biitable &Rrie%oor

anpl e
w solvents. The therapeutically active compound should in each case be present here in
a concentration of about 0.5 to 90% by weight of the total mixture, i.e. in amounts

which are sufficient to achieve the stated dosage range.

5 The formulations are prepared, for example, by extending the active compounds with
solvents and/or carriers, if appropriate using emulsifying agents and/or dispersing

_ : -~
agents, and in the case where water is used as the diluent, for example, organic solvents

can be used as auxiliary solvents if appropriate.

The formulations are administered in the customary manner, preferably orally,
10 parenterally, transdermally, perlingually or intravenously.

In general, it has proved advantageous in the case of intravenous administration to
administer amounts of about 0.01 to 10 mg/kg, preferably about 0.1 to 10 mg/kg of
body weight to achieve effective results. -

Néve_:rthe‘less, it may be necessary, ifappropriate, to deviate from the amounts
15 mentioned, and in particular as a function of the body weight or the nature of the
administration route, of the behaviour of the individual towards the medicament, of the
natﬁre of the fonnulatidn thereof and of the time or interval at which administration
takes place. Thus, in some cases it may be sufficient to manage with less than the
abov,
20 beé

ntioned minimum amount, while in other cases the upper limit mentioned must

. In the case of administration of relatively large amounts, it may be

to divide these into several individual doses over the course of the day.

Starting compounds

General working instructions for the preparation of 1-substituted 5-(2-n-alkoxy-
benzoylamino)-imidazole-4-carboxamides of the formula (IV)

This is the replacement sheet
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9- (2- Am docar bonyl net hyl eneoxy-3 -nonyl) - 2- (2- n- propoxyphenyl) - puri n- 6-one
O [err] The title conpound is prepared anal ogously to the instructions of
Exanpl e 45, starting from

9- (2- hydr oxy- 3-nonyl ) - 2- ( 2-

pr opoxyphenyl ) - puri n-6-one (Exanple 3) and
50 bronpacetanide. [err]

n-
0.26 [err] 1@7)
Method A:

10 mmol of 1-substituted 5- amino-imidazole-4-carboxamide and 15 mmol of NaH (if

one of the abovementioned radicals R', R?, R, R%, R®, RS, R or R® contains a hydroxyl

~ group, 30 mmol of NaH are employed) are stirred in 50 mi of absolute tetrahydrofuran

5 at 20°C for 3 hours (in the case of sparingly soluble imidazoles, the mixture is refluxed

for ub to 12 hours). 10 mmol of 2-n-alkoxybenzoic acid chloride (or 20 mmol if a

hydroxyl group is present) in 25 ml of absolute ten'_ah'ydr:furan are added dropwise at

20°C and the mixture is stirred at room temperature overnight. It is evaporated, the

residue is taken up in ethyl acetate and the mixture is extracted by shaking with water.

10 The organic phase is dried over Na,SO, and evaporated and the residue is purified by
recrystallization or flash chromatography.

If the 5-amino-imidazole-4-carboxamide contains a free_hydroxyl group in the radicals
R', R%, R%, R%, R%, R, R or RS, this is in the form of the 2-n-alkoxybenzoic acid ester,
which can be hydrolysed by the known method (1 N NaOH, CH,OH). However, it is

15 also possible for the ester to be cyclized directly with NaOH as the base to give the
purinones, the ester likewise being hydrolysed.

Method B:

10 mmol of 1-substituted 5-ammo-1m1dazole-4-carboxam1de and 50 mg of DMAP are .
iglly introduced into 20 ml of dry pyridine at room temperature. A solution of

'h'l of n-alkoxybenzoic acid chloride in 10 mi of absolute toluene is added
dropwise and the mixture is stirred at room temperature until, in the thin-layer
chromatogram, the reaction has ended (30 minutes to 16 hours). The precipitate is

20

filtered off and the solvent is removed in a rotary evaporator in vacuo. The residue is
taken up in 30 ml of methylene chloride and the mixture is washed with 30 ml of 1 N

25 HCl and 30 ml of H,0. After drying over Na,SO,, the mixture is evaporated in vacuo
and the residue is purified by flash chromatography or recrystallization.

The i-substituted 5-(2-n-alkoxybenzoylamino)-imidazole-5-carboxamides listed in Table
1 are prepared in accordance with these instructions: -
This is the replacament sheet

Date: _'_1 B MAY 1998



Yield: 31.6% Exanple 48 5 .

9- (2- Ox0- 3-nonyl ) - 2- (2- n- propoxyphenyl ) - puri n-6-one 0 N H3C

CH3 0 0.31 m of absolute dinmethyl sul phoxide (4.4 nmol) in 3 m of '
absol ute CH2Cl12 is added dropwise to 0.19 m (2.2 mml) of oxalyl chloride
in5m of [err] at -60[err]Cin the co28se of 10 minutes and the mixture -
I S subsequently stirred for 20 m nutes. 824 ng (2 mmol) of

9- (2- hydroxy-mw ) - 2-(2- n- propoxyphenyl ) - puri n- 6- one

®]
© H,N N
HC "~ o o \ ,:)
\
NH A
-~
D .
Example A : D Yield Melting point
No. o (% of theory) | (CO/R,
1 H 41
| H\NCH:
OH
s o H\/\/\’cﬂ H 38 !
OH :
I H 52
HC Ot
f\/\/\/ |
H 57
HC
v | H 11 104 (ether)
H&w
oM
VI H 12
HE

. This. is the replacement sheet
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10 (Exampl e 3)

for 1 hour.

mxture is SUPpST

in 5 mM of absolute CH2Cl 2 are then added dropwi se in the
course of 45 mnutes and the m xture is subsequently stirred at

-60[err]C

1.39 m (10 nmmol) of triethykgnine in 5 ml of absolute CH2O 2
are added dropwi se to this sol utlon |n tﬁe course of 30 m nutes and the

to cone to Zodha}x[plelo m ofAHZO ar e , he plﬁdds ar ¢
15 t he orgafpi,c phasejis washed with 20 m of ur at ed N2
- After the mXLﬁ: has been dried over| Na2SO4, |§% f@!f‘é?mr 3
residue is pu' Sje ﬁsﬁhrurmrmtemem—['aﬂ-
poi nt: 83C (efl R8I/ cycl ohew: 535Hny (J65. 2941
OH
VIII o H 30
H’CJ\/\NCH’
5 IX H 261;
H:c\/k/\/\/c"’ )
X H 46
ch\(k/\/\/cu’
CH,
: L )
HC .
| ' H 50
HF\)\/\/@
XIII H 26
HC
CcH,
10 H 27
XV H 41
(CH,),,-CH
XVI cH, H 8
|\/\N/
NN on

Date:

This is the replacement sheet
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51 Exanpl e 49 9-(2-Ethyl oxi m no-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one
O [err] H3C CH3 [err] 412 ng (1 mmol) of

9- (2- ox0- 3-nonyl ) - 2- (2-n- propoxyphenyl ) - puri n- 6- one (Exanple 48) are

di ssolved in 10 m of -nethanol, and 117 ng (1.2 nmol) of

30

Example A D Yield Melting point

No. (% of theory) (CO/R,
XVI H 8
k/\N/CHS
NNow _ ‘
. |

XVl VY 27 |
- HF\,J\zf\JJ::J DN :
5 | xvm — 33 |
He _ NS
CH,

. "‘°Yk’\’© ?’S_NCO .. ? | "

38

os-N O

:

H,C

This is the replacement sheet

Daie: i 8 “AY ‘996



5 et hyl hydr oxyl am ne hydrochl oride, dissolved in 1.5 m of water, are
added. The m xture is boiled under reflux for 2 hours, cooled and
evaporated in vacuo. The residue is taken up in 10 m of ethyl acetate and
washed with 10 ml of saturated NaHCO3 sol ution. After the organic phase has
been dried with Na2SO4, the solvent is distilled off in vacuo and the
residue is purified by flash chromatograghy (el uent: tol uene/acetone 10
4:1). Rf= 0.53 (toluene/acetone 1:1) Yielrd: 366 ng (80.8% The oxines
listed i n TabPreparation examplesred i n accordance with these instructions
using thng hydroxylam ne hydrochlorides (all the oxinmes are in the form of
15 cis/trans m xtures). :

General working instructions fdr 9-substituted 2-(2-n-alkoxyphenyl)purin-6-ones of the
general formula (I)

10 mmol of the 1-substituted 5-(2-n-alkoxybenzoylamino)-imidazole-4-carboxamide

5 (IV) and 40 mmol of K,CO, are refluxed overnight in a mixture of 100 ml of ethanol
and 50 ml of water. The solvent is distilled off in vacuo, the residue is taken up in
ethyl acetate and the mixture is extracted twice by shafdng with water. After the
6rganic phase has been dried with sodiumn sulphate, it is evaporated and the residue is
purified by recrystallization or flash chromatography.

10 The compounds listed in Table 1I are prepared in accordance with these instructions:

This is the replacement shee:

Dae: 1§ MAY 1996



52 Table Il11: [err] Exanple No. - Yield (% of theory)
Melting point ([err]C /R, 50 H 69. 4
111 51 [err] 79.4 0.56 a) 52
[err] 98. 4 0.55 a) 53 [err] 70.
0.29 b) _
Table II: 32
0
>
NN
A
D
»~
Example A D Yield Melting point
No. (% of theory) (CO/R,
1 . H 63 186
H\/\/c"|= '
OH
5 2 (‘\/\/\/““’ H. 87 0.33 a)
C _
3 H 67 113 :
H,C\H\N\/c"a
OH ° .
H 39 82
5 | H 51 104
H,C\(k/\ﬁ
r' i
6 : H 27 68
He . :
M

This is the replacement shee-

R MAY 10495
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[err] a) Mbile phase:
10:1 This is the repl acenent sheet

6-one 0 [err]

t ol uene/ acetone 1:1

33

b) Mbile phase: CH [err]
53 Exanpl e 54 :
9- (2- Acet oxy- 3-nonyl ) - 2- (2- n- propoxy- 5- di et hyl am nosul phonyl - phenyl ) - puri n-

Example Yield Melting point
No. (% of theory) (°C)/R,
7 H 31 91
~ ﬂ
75 0.58 a) I -
4
54 0.6 a)
58 0.44 a)
95 0.54 a)
7 0.58 a)
63 0.59 a)
I
50 143
) 80 |
56 188

B

This is the rep‘lacemen! sheet

Date:
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3C [err] 1.28

g

(2.82 mmol ) of

9- (2- acet oxy- 3-nonyl ) - 2- (2- n- propoxyphenyl ) - puri n- 6-one (Exanple 41) are

added in portions to 4 m of chlorosul ph
mxture is stirred overnight at 20[err]C

c acid at O[err]C and the 5
e batch is added dropwi se to 30

m of ice-water and the aqueous phase |s extracted tWI ce W|th 20 m of

ethyl acetate

and t he sol ve tEmplest

1'%

wi t hout furthd

.0.52 [err] 10

r

|IIed (ﬁf
sidue is taken

ation, 5.1 m

C
in V@

"E% ftﬁbS()& .

17 . w H 23 0.33 a)
( .
1t
18 | — 80 165
%cw N/ -
19 . 33 0.44 b)
ch -o,s—CO
CH,
I 20 y 25 172
H:c\‘/k/\/© ) o /
[ .
21 J\/\Q 57 170

H,C

a) Mobile phase: CH,Cl,/MeOH 10:1

b) Mobile phase: toluene/acetone 1:1

This is the replacement sheet

Date:
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of diethylamne are added and the m xture is stirred at 25[err]C for 6
hours (nmonitoring by thin-layer chronmatography). The ethanol is distilled

of f in vacuo,
m xture is washed twice with 50 m of H2Q.each 15 tine. After drying over

the residue is taken up in 50 ml of ethyl acetate and the

Na2SO4, the organi ase i s evaporated=rm vacuo and the residue is

purified by

0.52 [err]

10

15

mat ogr aphy (eluent: toluene/acetone 3:1). [err] =

10:1) This is the replacenent sheet Yield: 549 ng (57.2%

9-(2-Methanesulphonyloxy-3-nonyl)-2-(2-n-propoxy-phenyl)-purin-6-one

N Y'Y

CH:

0S0O, CH

412mg (1 mmol) of '9-(2-hydtoxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin—ﬁ-one
(Example 3) are cooled to 0°C in 10 ml of CH,Cl,. After addition of 0.5 ml of
triethylamine, 138 mg (1.2 mmol) of methanesulphonyl chloride in 2 ml of CH,Cl, are
added dropwise and the mixture is subsequently stirred for 30 minutes: It is poured
onto 20 m! of ice-water, the organic‘ phase is separated off and the aqueoué phase is
extracted once more with 20 ml of CH,Cl,. The combined CH,Cl, phases are dried over

Na,SO, and evaporated in vacuo and the oily residue is crystallized by trituration with
ether.

- Melting point: 158°C

Yield: 380 mg (81%)

Example 23

9-(2};%thanésulphonyloxy-5-phenyl-3-pentyl)-2-(2-n-propoxyphenyl)-purin-6-one

The title compound is prepared analogously to the instructions of Example 22, starting

‘This is the replacement sheet

1 8 MAY 1936

Date:



The conpounds |isted in Table IV are prepared anal ogously to the
instructions of Exanple 54 fromthe corresponding purinone and the

correspondi ng ami ne: Table IV: 0 [err] Exanple X A
Yield Melting point 5 No. 36 :
(% of theory) ([err]C/[err] 55 ' 37.4

0.53 a) 56  from9-(2-hydr6ky-5tenyl-3-methyl)-2-(2-n-propoxgphénhyl)purin-6-one (ERarnfled).

R; = 0.52 (CH,Cl,/CH,0H 10:1)
Yield: 95.3%

Example 24

5 9.-(2-Methanesulphonyloxy—6-phenyl-3-hexyl)-2-(2-n-prop3xyphenyl)-purin—6-one

H C\/\o HN

OSO,CH,
The title compound is prepared analogously to the instructions of Example 22, starting
from 9-(2-hydroxy-6-phenyl-3 -hexyl)-2-(2-n-propoxyphenyl)-punn—G-one (Example 5).

R = 0.52 (CH,C1,/CH,;0H 10:1)
Yield: 82.7%

10 Example 25

9-(2—Methanesulphony10xy-7-phenyl-3-heptyl)-2-(2-n-pxjopoxyphehyl)-purin-6-one

The title compound is prepared analogously to the instructions of Example 22, starting
from9-(2-hydroxy-7-phenyl-3 -heptyl)-2-(2-n-propoxyphenyl)-punn—é-one(Example6)
R; = 0.55 (CH,Cl,/CH,0H 10:1)

This is the replacement Shem:

Date: 4 ¢ WAY 1996



55 Exanpl e

No.
58

X A Yield Mel ting point
(% of theory) ([err]O /R 60
0.52 a) a) Mobile phase: [err] 10:1 b) Mobil e phase:

t ol uene/ acetone 1:1 56 Exanpl e 65

10

Yield: 90.3%

37
r—

Example 26

9-(2-Methanesulphonyloxy-8-phenyl-3-octyl)-2-(2-n-propoxyphenyl)-purin-6-one

Hac\/\o HN’

OSO,CH,

The title compound is prepared analogously to the instructions of Example 22, starting
from 9-(2-hydroxy-8-phenyl-3-octyl)-2-(2-n-propoxypheny!)-purin-7-one (Example 7).
R, = 0.58 (CH,CI,/CH,0H 10:1)

Yield: 89%

Example 27

9-(1-Methanesulphonyloxy-5-phenyl-2-pentyl)-2-(2-n-propoxyphenyl)-purin-6-one

0SO,CH,

The title compound is prepared analogously to the instructions of Example 22, starting
from 9-(1-hydroxy-5-phenyl-3-pentyl)-2-(2-n-propoxyphenyl)-purin-6-one
(Example 17).

R; = 0.49 (CH,CL/CH,0H 10:1)

Yield: 28.5%

This is the replacemen{ sheet

1 8 MAY 19%
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9- (2- Hydr oxy- 3-nonyl ) - 2- (2- n- pr opoxy- 5- di et hyl am nosul phonyl - phenyl ) - puri n-
6-one O [err] 140 ng(0.24

nmol ) of 5- ( 2- acet oxy- 3- nonyl ) - 2- ( 2- n- pr opoxy- 5- di et hyl am nosul phonyl -
phenyl ) -purin-6-one (Exanple 54) are dissolved in 5 m of nethanol. After
addition of 5 0.5 m of aqueous 1 N NaOH solution, the mxture is stirred
at 25[err]C for 2 hours. 0.25 m of aqu 2 N HO solution is added, the

nmet hanol is %ﬂ | He% off in vacuo and 10 mM of ethyl acetate and 10 m of

wat er are ad rgani ¢ phase is separated off, dried over Na2SO4 and
evapor at ed. The residue is purified by flash chromatography (eluent: [err]
40:1). 10 - ; rrlJ[ [err] 10:1)

(2 ethanesulphonyloxy-3-nonyl)-Z-(2-n-propoxy-5-morphohnosulphonyl-phenyl)-

purin-6-one

0
HC o N N

H,C CH,
it
O
0o
The title compound is prepared analogously to the instructions of Example 22, starting
5 from 9-(2-hydroxy-3-nonyl)-2-(2-n-propoxy-5-morpholinosulphony!-phenyl)-purin-6-one .
(Example 20).

R, = 0.48 (CH,CL,/CH,0H 10:1)
Yield: 51.4%

Example 29

10 9-(2-Azido-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

SN0 HN

cH3

474 mg(1 mmol)of9-(2-methanesulphonyloxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-
6-one (Example 22) and 78 mg (1.2 mmol) of sodium azide are stirred in 5 ml of

dimethylformamide at 100°C for 6 hours (monitoring by thin-layer chromatography).
This is the replacement sheet

Q96
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Yield: 112 ng (85% This is the replacenent sheet 57 Exanpl e 66

9- (2- Hydr oxy- 3- nonyl ) - 2- (2- n- pr opoxy- 5- nor phol i nosul phonyl phenyl ) - puri n-6-o0
ne 0 The title compound is prepared anal ogously to the instructions of
Exanpl e 65, starting

from (2-acet oxy-3-nonyl)-2-(2-n-propoxy-5-nor phol i nosul phonyl - phenyl ) -purin
- 6-one 39
After cooling, 20 mi of ethyl acetate are added and the mixture is extracted by shaking
3 times with 50 ml of water each time and once with 50 ml of saturated NaCl solution.
After drying over NaQSO., the organic phase is evapdrated in vacuo and the residue is
purified by flash chromatography (eluent toluene/acetone 4: 1)
5  Ry=10.64 (CH,Cl,/CH,0H 10:1)
Yield: 369 mg (88.4%)

Example 30

9-(2-Azido-5-phenyl-3-pentyl)-2-(2-n-propoxy-phenyl)-purin—6-one

The title compound is prepared analogoﬁsly to the instructions of Example 29,
10 s.tarting from 9-(2-methanesulphonyloxy-5-phenyl-3-penty)-2-(2-n-propoxyphenyl)-

purin-6-one (Example 23)..

R; = 0.54 (CH,Cl,/CH,0H 10:1)

Yield: 87.4%

15 9-(2-Azido-6-phenyl-3-hexyl)-2-(2-n-propoxyphenyl)-purin-6-one

This is the replacement sheet

18 MaY 18%

Date:



5
9
1
58

10

(Exanmple 55). [err] = 0.45 [err] 10:1) Yield: 80.6% Exanple 67
- (2- Hydr oxy- 8- ( 4- nor phol i nosul phonyl - phenyl )-3 -octyl)-2-(2-n-propoxy-5 -
0 nmor phol i nosul phonyl - phenyl ) - purin-6-one This is the replacenent shet

40
\

The title compound is prepared analogously to the ﬁstuctions of Example 29,
starting from 9-(2-methanesulphonyloxy-6-phenyl-3-hexyl)-2-(2-n-propoxyphenyl)-
purin-6-one

(Example 24).

R; = 0.55 (CH,Cl,/CH,OH 10:1)

Yield: 74.9%

Example 32

9-(2-Azido-7-phenyl-3-heptyl)-2-(2-n-propoxyphenyl)-purin-6-one

starting from 9-(2-meﬂ1anesulphonyloxy-7-phenyl-3-heptyl);z-(z-n-propoxyphenyl)—
purin-6-one '
(Example 25). _

R, = 0.6 (CH,C],/CH,0H 10:1)

Yield: 67%

This is the replacement sheet

- 1 8 MAY 19%
Date |



O The title conmpound is prepared anal ogously to the instructions of Exanple
65, starting from

9- (2- acet oxy- 8- (4- nor phol i nosul phonyl - phenyl ) - 3-octyl ) - 2- ( 2- n- pr opoxy- 5-

nmor phol i nosul phonyl - phenyl ) - puri n- 6-one @gkxanple 64). 5 [err] = 0.35
(toluene/acetgne 1;1) Yield: 79.6% Exanpre—68

9- (2- Oxo- 3- nommii n- pr opoxy- 5- nor phol i nosul phonyl - phenyl ) - puri n- 6- one
0 [err] '

_ 9-(2-Azido-8-}:henyl-3-oc_tyl)-2-(2-n-pr0poxyphenyl)-purin;6-one

The title compound is prepared analogously to the instructions of Example 29,

starting from 9-(2-metha.nésulphonyloxy-8-phenyl-3-octyl)-2-(2-n-propoxyphenyl)-
5  purin-6-one

(Example 26).

R¢ = 0.61 (CH,Cl,/CH,0H 10:1)

Yield: 88%

Example 34

10 9-(1-Azido-5-phenyl-2-pentyl)-2-(2-n-propoxyphenyl)-purin-6-one

The title compound is prepared analogously to the instructions of Example 29,

starting from 9-(1-methanesulphonyloxy-5-phenyl-2-pentyl)-2-(2-n-propoxyphenyl)-

purin-6-one (Example 27).

R; = 0.56 (CH,Cl,/MeOH 10:1). _
15 Yield: 98% . This is the replacement sheet

Date: 1 8 MAY 1996



59 The title conmpound is prepared anal ogously to the |nstruct|ons of
Exanpl e 48 starting from

9- (2- hydr oxy- 3-nonyl ) - 2- ( 2- n- pr opoxy- 5- nor phol i nosul phonyl - phenyl ) - puri n6- o
‘ne (Exanple 66). [err] = 0.52 [err] 10:19) 5 Yield: 63.2% Exanpl e 69
9- (2- Ox0- 8- (4- mor phol i nosul phonyl - phen¥E§;3-octyl)-2-(2-n-propoxy-5-

m)rphol | nosulEphonﬁI P henyl ) - puri n-6-one

9-(2-Azido-3-nonyl)-2-(2-n-propoxy-5-morpholinem_lphonyl-phenyl)-purin-6-6ne
o .
R0  HN”

©ﬂ»wv
E]

The title compound is prepared analogously to the instructions of Example 29,

starting from .9-(2-me'thanesulphonyloxy.-?a-nonyl)-?-(Z-n-propoxy-5-
5 morpholinesxﬂphonyl-phenyl)-purin—G-one (Example 28). |

R, = 0.55 (CH,Cl,/CH,0H 10:1)

Yield: 38%

Example 36

9-(2-Amino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

10 53g (1213 mmol) of 9-(2-azido-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one
(Example 29) are hydrogenated in 70 ml of absolute methanol in the presence of 0.1 g

of Pd/C (10%) with hydrogen under normal pressure at room temperature. After 4

.;!'his is the replacement sheet

18 ®AY 1998
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0 H3C [err] N N H3C O The title conpound is prepared
anal ogously to the instructions of Exanple 48, starting 10 from

9- (2- hydr oxy- 8- (4- nor phol i nosul phonyl - phenyl ) - 3-octyl)-2-(2-n-propoxy-5-
nmor phol i nosul phonyl - phenyl ) - puri n- 6- one &Exarrpl e 67). Rf = 0.41

‘(tol uene/ acetone 1:1) Yield: 51.1% 3

hours, the catalyst is filtered off, the solvent is distilled off in vacuo and the residue is
purified by flash chromatography over silica gel (eluent: CH,Cl,/CH;0H 20:1).

R, = 0.28 (CH,CL/CH,OH 10:1)

Yield: 4.1 g (82.3%)

5 Example 37

9-(2.-Acetamido-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-me

A c:\/\o HN

CHa

210 mg (0.5 mmol) of 9-(2-amiho‘-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one
(Example 36) are dissolved in 20 ml of absolute CH,Cl,. 101 mg (1 mmol) of
triethylamine are added at room temperature, and 78 mg (1 mmol) of acetyl chloride
10 in 2 ml of absolute CH,Cl, are then added dropwise. After 1 hour at room temperature,
the organic phase is extracted by shaking with 10 ml of 2 N HCI and with 10 ml of
satu;ated NaHCO, solution. After the organic phase has been dried over Na,SO,, the
aporated in vacuo ‘and the residue is purified by flash chromatography
H2C1,/CH30H 40:1).
15 R, = 0.37 (CH,Cl,/CH,0H 10:1)
Yield: 174 mg (77%)

Example 38

9-(2-Benzoylamino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

This is the replacemeht sheet

1 8 MAY 1396
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60 Exanple 70 .
9- (2- Oxo0- 6- phenyl - 3- hexyl ) - 2- (2- n- propoxy- 5- nor phol.i nosul phonyl - phenyl ) - pur

“in-6-one N

N [err] The title conpound is prepared anal ogously to the.

i nstructions of Exanpl e 48, starting from
9- (2- hydr oxy- 6- phenyl -3-hexyl ) (2-(2-n- Qam poxy- 5- nor phol i nosul phonyl - phenyl )

-5 purin-6-one (Exanple 20). [err]:

10

.6 (CH2Cl 2/ CH30H 10: 1)

H:l.c \/\ o HN

CH

The title compound is prepared analogously to the instructions of Example 37 starting
from 9-(2- 0-3-nonyl)-2—(2-n-propoxyphenyl)-punn—6-one (Example 36) and
benzoyl chloride.

Melting point: 184°C (toluene)

Yield: 59%

Exaniple 39

9-(2-Methylsulphonylamino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

,C CH,

NHSO,CH,

The title compound is prepared analogously to the instructions of Example 37, starting
from 9-(2-amino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one (Example 36) and.
methylsulphonyl chloride. |

R, = 0.46 (CH,CL/CH,0H 10:1)

Yield: 78.2%

Thi§ is the replacement shewt

1 8 MAY 1996
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Yield: 51% 61 Patent clains 1. 9- Substi tuted

2- (2-n-al kcoxyphenyl ) purin-6-ones of the general formula (I) O in which A
represents a radical of the fornmula [err]

45

————

Example 40

9-(2-Phenyisulphonylamino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

H‘-‘c\/\o HN

~sor©

The title compound is prepared analogously to the instructions of Example 37, starting

from 9-(2-amino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one (Example 36) and
5  phenylsulphonyl chloride. ' |

Melting point: 112°C (toluene/ether)

Yield: 62.9% |

Example 41

9-(2-Aceto1;y-3-nonyl)-2-(2-n-propoxyphenyl)-purin—6-one

10 206 mg (0.5 mmol) of 9-(2-hydroxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one
(Example 3), 47 mg (0.6 mmol) of acetyl chloride, 47 mg (0.6 mmol) of pyridine and
5 mg of DMAP are stirred in 10 ml of absolute CH,Cl, at 25°C for 1 hour and then

This is the r‘t‘ap!agciagr{t gﬁwt

. . Al
) . N B R
DE{E\',:' AN "’ ii.;\/' »



wherein, a denotes a nunber 9, 10, 11, 12, 13, 14 or 15, [err] denotes
strai ght-chain or branched al kyl having 2 to 10 carbon atons, which is
optionally substituted by phenyl, which in turn can be substituted 10

by hal ogen, nitro, cyano, by straight-chain or branched al kyl having up to
6 carbon atons or by a group of the fornﬂﬁa [err] wherein [err] and [err]

are i dentical Qo kel BBhr. 309 SRS 5 DUIERASY stBRSTthicd with 10 mi of 2 N HCl
sol_utton each time and twice with 10 ml of saturated NaHCO, solution each tin_xe and
washed once with saturated NaCl solution. After the organic phase has been dned over
Na,SO,, the solvent is évaporated in vacuo and the residue is dried under a high

5 vacuum. _
R¢ = 0.53 (CH,CL,/CH,0H 100:1)
Yield: 90.5%

Example 42

. 9-(l-Acetoxy-2-octyl)-2-_(2-n-propoxyphe_;;jl)-purin-6—one
H,C
N0 HN

CH:

T

o

10 The title compound is prepared analogously to the instructions of Example 41, starting
from 9-(1-hydroxy-2¥octyl)-2-(2-n-propoxyphenyl)-purin—6-one (Example 2).
R =:0.52 (CH,Cl,/CH;0H 100:1)

This is the .replacemeht sheet

Date:
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62 straight-chain or branched al kyl having up to 6 carbon atons, which is
optionally substituted by hydroxyl, or together with the nitrogen atom form
a 5- to 6- nenbered saturated heterocyclic radical which has up to 2
further 5 heteroatons fromthe series consisting of S,
N and/or 0 and is optionally substituted?/including via a free N function,
by strai ght - clEiample 43r anched al kyl having up to 6 carbon atons, which in
turn can be substituted by hydroxyl, and/or 10 aIkyI S
optionally substituted by a group of the formula -NR'R 2,

9-(2-Benzoyloxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

HRC~No N

cr-«3

Y@ .

o)

The title compound is prepared analogously to the instructions of Example 41, starting

from 9-(2-hydroxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one (Exémple 3) and
5 benzoyl chloride. | | |

R, = 0.57 (CH,Cl,/CH,0H 100:1)

Yield: 89%

Example 44

9-(2-Methoxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

c
. RE N0 N

4

_CH,

10 48 mg of 60% strength NaH (1.2 mmol) are suspended in 2 ml of absolute
' tetrahydrofuran at 20°C. 206 mg (0.5 mmol) of 9-(2-hydroxy-3-nonyl)-2-(2-n-
propoxyphenyl)-purin-6-one (Example 3) in 3 ml of absolute tetrahydrofuran are added
dropwise. After 15 minutes at 20°C, 85 mg (0.6 mmol) of methyl iodide in 3 ml of
" This is the replacement sheet
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wherein [err] and [err] have the abovenenti oned neaning of [err] and [err]
and are identical to or different fromthese, R2 denotes hydrogen, azido,
strai ght-chain or branched al kyl having up to 6 15 carbon atons-
or a group of the formula [err] [err] or [err] wherein R 3 i s hydrogen,
a hydroxyl -protecting group, strai ght-chdi8n or branched acyl having up to 6

carbon atons, ,benzoyl rai ght- chain or bragnched, al kyl having up to 6
carbon at ons, al}ﬁﬁlin Yﬁ“?ﬁ ¢ added dro dropwise .an %FIWF)}S stimed ovemnight
carboxyl or sjgog. gk s6Rehtls 9%:119\5&1”&92 Jotdly<apofatorih Witud) e faGidtP id Bkén up
carbon atons or by a group

in 10 ml of ethyl acetate and the mixture is washed with 20 ml of water. After the

~ organic phase has been dried with Na,SO,, it is evaporated on a rotary evaporator and
5  the product is purified by column chromatography (eluent: toluene/acetone 5:1).
R; = 0.58 (CH,Cl,/CH,0H 100:1)
Yield: 74.2%

Example 45

9-(2-Ethoxycarbonylmethyleneoxy-3 -nonyl)-2-(2—n-propoxyphenyl)-puﬁn-6—one

H‘c\/\o HN’

c|-|3 |
©~cnco, c,Hs

10 The title compound is prepared analogously to the instructions of Example 44 starting
from 9-(2- hydroxy-3-nonyl)-2-(2-n-propoxyphenyl)-punn-6-one (Example 3) and ethyl
bromoacetate.

Re= 0 55 (CH,CL/CH,0H 100:1)

This is the replacament shesl
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the formula [err] wherein [err] and [err] are identical or different and
denot e hydrogen or 63 straight-chain or branched al kyl having up to 4
carbon atons, [err] denotes straight-chain or branched al kyl having up
to 4 carbon atons or phenyl, :

49

e

Example 46

9-(2-Carboxymethyleneoxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

HCL~No v

CH:

498 mg (1 mmol) of the ester fyom Example 45 are stirred in 4 ml of 1 N NaOH and
5 ml of MeOH at 20°C for 1 hour. The methanol is distilled off in vacuo. After

5 addition of 5 ml of H,0, the mixture is extracted by shaking with ethyl acetate. The
aqueous phase is acidified with 4 ml of 2 N HCl and extracted by shaking twice with
10 ml of ethyl acetate each time. The combinéd ethyl acetate phases are dried over
Na,SO, and .evaporated.
R; = 0.27 (CH,Cl,/CH,0H 10:1)

10 Yield: 88.5%

Example 47

9-(2-Amidocarbonylmethyleneoxy-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

H:C \(l\/\/\/ CH,

o] VCONHz

The title compound is prepared analogously to the instructions of Example 45,“ starting

_from  9-(2-hydroxy-3-nonyl)-2-(2-n-propoxypheny!)-purin-6-one (Example 3) and
This is the replacement. sheet
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5 [err] and [err] are identical or different and denote

hydr ogen, an am no- protecting group, straight-chain or branched al kyl or
acyl having in each case.up to 6 carbon atons, fornyl, benzoyl or a group
of the fornmula -SO2R 9, wherein 10 [err] has the
abovenenti oned neaning of [err] and is identical to or different fromthis,
R3 denotes hydrogen, or [err] and [err] _b@gether forma radical of the
fornula =0 orb mide. 5 wher ei n

R, = 0.26 (CH,CL/CH,OH 10:1)
Yield: 31.6%

Example 48

5 -9-(2-Oxo-3-nonyl)-Z-(2-n-propoxyphenyl)-purin—6-one |

- 0.31 ml of absolute dimethyl sulphoxide (4.4 mmol) in 3 ml of absolute CH,Cl, is
added dropwise to 0.19 ml (2.2 mmol) of oxalyl chloride in 5 ml of CH,Cl, at -60°C
in the course of 10 minutes énd the mixture is subsequently stirred for 20 minutes.
824 mg (2 mmol) of 9-(2-hydroxy-3-methyl)-2-(2-n-propoxyphenyl)-purin-6-one

10 (Example 3) in 5 ml of absolute CH,Cl, are then added dropwise in the course of 45
minutes and the mixture is subsequently stirred at -60°C for 1 hour. 1.39 ml (10 mmol)
of triethylamine in 5 ml of absolute CH,Cl, are added dropwise to this solution in the
course of 30 minutes and the mixture is subsequently stirred at -60°C for 15 minutes.

flowed to come to 20°C, 10 ml of H,0 are added, the phases are -separated and

15  the orgamc phase is washed with 20 ml of saturated NaCl solution. After the mixture
has been dried over Na,SO,, it is evaporated and the residue is purified by flash
chromatography (eluent: CHZClz/CH30H 40:1).

Melting point: 83°C (ether/cyélohexane)
Yield: 535 mg (65.2%)

This is the replacement sheet

1 8 MAY 186

Date:



[err] denot es hydrogen or straight-chain or branched al kyl having up to
6 carbon atons, which is optionally substituted by phenyl or by a group of

the forrmula [err] wherein 20 [err] and [err] are

i dentical or different and denote hydrogen, phenyl or straight-chain or

branched al kyl having up to 6 carbon atorgli 64 '
'Example 49

9-(2-Ethyloximino-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one

H‘c\/\n HN

CH:

~oc H_,,

412 mg (1 mmol) of 9-(2-oxo-3-nonyl)-2-(2-n-propoxyphenyl)-purin-6-one
(Example 48) are dissolved in 10 ml of methanol, and 117 mg (1.2 mmol) of
5 ethylhydroxylamine hydrochloride, dissolved in 1.5 ml of water, are added. The
mixture is boiled under reflux for 2 hours, cooled and evaporated in vacuo. The residue
is taken up in 10 ml of ethyl acetate and washed with 10 ml of saturated NaHCO,
solution. After the organic phase has been dried with Na,SO,, the solvent is distilled off
in vacuo and the residue is purified by flash chromatography (eluent: toluene/acetone
10 41) | | |
R; = 0.53 (toluene/acetone 1:1)
Yield: 366 mg (80.8%)

The oximes listed in Table III are prepared in accordance with these instructions using

sponding hydroxylamine hydrochlorides (all the oximes are in the form of
15 cis/t

This is the replacement sheet
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R4 denotes hydrogen or straight-chain or branched al kyl having up to 4
carbon atons, [err] and [err] are identical or different and denote
hydrogen or straight-chain or branched al kyl having up to 3 carbon atons, 5
R6 denot es hydrogen or straight-chain or branched al kyl having up to 5
carbon atons, which is optionally substituted by hydroxyl, [err] denotes
straight-chain or branched al kyl having 8 to 8 carbon atons, which is
substituted b)i- JifHpP of the fornula [err], wherein 10 R23 and
R24 are |dentrc%%-ur'd|fferent and denote hydrogen or straight-chain or
branched al kyl having up to 5 carbon aigns which is

I"‘c\/\o HN
CH:
..’
1"'o:a"’
Example No. | R Yield (% of theory) | Melting point (°C)/R,
50 H 69.4 11 "
51 C(CH,), 794 -~ los6a) “
s I - -CH,-C.H, 98.4 0552
53 ep, | 702 0.29 b)
-cn,cu,-N/
CHs
——'—i___—#

a) Mobile phase: toluene/acetone 1:1 b) Mobile phase: CHIZCl'leeOH 10:1

This is the replacement sheet
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optionally substituted by hydroxyl, or is substituted by phenyl, which in
turn is substituted by the group of the fornula -S02-NR25R26, 1 5

wherein [err] and [err] have the abovenenti oned neaning of [err] and [err],
D represents hydrogen or represents a group of the formula [err] wherein
R27 and R2 are identical or different and have the abovenentioned neani ng

of 20 [err] and [err] and &8 e identical to or different from
.these, and

Example 54

9-'(2-Acetoxy-3-nonyl)-2-(2-n-propoxy-5-diethylaminosulphoﬂyl-phenyl)-purin-ﬁ-one

o -
Hac'\/\o HN
; B O
HC CH,

1.28 g (2.82 mmol) of 9-(2-aceioxy-3-nonyl)-2-(2-n-prop0xyphenyl)-purin-6-one
(Example 41) are added in portions to 4 ml of chlorosulphonic acid at 0°C and the

5  mixture is stirred overnight at 20°C. The batch is added dropwise to 30 ml of ice-water
and the aqueous phase is extracted twice with 20 ml of ethyl acetate each time. The
combined organic phases are dried over Na,SO, and the solvent is distilled off in
vacuo. '
Yieldz6.9 g (57.8%)

10 R,= 052 (CH,CL/CH,0H 10:1)

The resioue is taken up in 30 ml of absolute ethanol without further purification, 5.1 ml
of diethylamine are added and the mixture is stirred at 25°C for 6 hours (monitoring by
‘thin-layer ohromatography). The ethanol is distilled off in vacuo, the residue is taken .
up in 50 ml of ethyl acetate and the rmxture is Washed twice with 50 ml of HzO each

15  time. After drying over Na,SO4, the orgamc phase is evaporated in vacuo and the
residue is punﬁed by flash chromatography (cluent: toluene/acetone 3:1).
R, = 0.52 (CH,Cl,/CH,0H 10:1)
Yield: 549 mg (57.2%) o T“‘S_ is the replacement sheet
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65 E represents straight-chain or branched al kyl having up to 8 carbon
atons, and tautoners and salts thereof. 2. 9- Substi tuted
2- (2- n-al koxyphenyl ) puri n-6-ones of the forrmula (I) according to CIalml 5
i'n which A represents a radical of the formula wherein, a denotes a
nunber 9, 10, 11, 12 or 13, 10 SR denotes strai ght-chain or
branched al kyl haV| ng 2 to 8 carbon atoms, which

The compounds listed in Table IV are prepared analogously to the instructions of

Example 54 from the corresponding purinone and the corresponding amine:

o]
- H,C
_ 3\/\0 HN/“IN>
e k
. N |
A

Table IV:

I ‘Example | X A Yield Melting point
5 No. | (% of theory) | (°C)/R;
55 4 .
—-Nr—\o wo \')\/\/\/"“’ 374 0.53 a) "
S oo,
56 72.3 .
__.N/\C:Hs "‘c\)\/\/\/c“a 0.388)
C_ZHS
.
-—-N/—\O " J'\/\/\/""‘s 80.9 0.51 a)
/ _ '
58 L rren H,c\/l\/\/\,CH, 78.4 0.39 a)
10 359 03 b)

This is the replacement sheet
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is optionally substituted by phenyl, which in turn can be substituted by
fluorine, chlorine, bromne, nitro, cyano, by straight-chain or branched
al kyl having up to 4 carbon atons or by a group of the fornula [err] 15
wherein [err] and [err] are identical or different and denote hydrogen,
phenyl or straight-chain or branched alkﬁl having up to 5 carbon atons,

which is optlonally substltut ed by hydr or, toget her vmth the hydrogen
atom form a- pessps

pi peridinyl r 'plél pXper azi n/h ring, which i SYleld Meltmg point

No. (% of theory) | (°C)/R,
%0 — o ".CY‘\/\/\/"“: 58 052 2)

]
61 BN > | 41 027 b)

—N, '0 MJ\/\/O, ~
5 62 \ oy | 265 0.33 b) _

"F\/k/\/gfq - "
0.35 b)
0.39 b)

a) Mobile phase: CH,Cl,/CH,0H 10:1 b) Mobile phase: toluene/acetone 1:1

This is the replacement shest
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66 optionally substituted, including via a free NH function, by

strai ght-chain or branched al kyl having up to 3 carbon atonms, which in turn
can be substituted by hydroxyl, and/or 5 : al kyl is optionally
substituted by a group of the fornula [err] wherein [err] and [err] have

t he abovenentioned neaning of [err] and [err] and are identical to or
different fromthese, 56 -

Example 65

9-(2-Hydroxy-3-nonyl)-2-(2-n-propoxy;5-diethylaminosulphonyl—phenyl)-purin-6-one

0
H.C .
SN N -
Hsc\')\/\/\/CHa
SO, . OH

\N/\

L
CH,

140 mg(0.24 mmol)of5-(2-acetoxy-3-nonyl)-2-(2-n-propoxy-5-diethylaminosulphonyl-
phenyl)-purin-6-one (Example 54) are dissolved in 5 ml of methanol. After addition of

5 0.5 ml of aqueous 1 N NaOH solution, the mixture is stirred at 25°C for 2 hours.
0.25 ml of aqueous 2 N HCI solution is added, the methanol is distilled off in vacuo
and 10 ml of ethyl acetate and 10 ml of water are added. The organic phase is
separated off, dried over Na,SO., and evaporated. The residue is purified by flash
chromatography (eluent: CH,Cl,/CH;OH 40:1).

10 R, = 0.47 (CH,CI,/CH,0H 10:1)

Yield: 112 mg (85%)
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R2 denotes hydrogen, azido, straight-chain or branched al kyl having up to 4
10 carbon atons or a group of the formula [err] [err] or [err]
wherein [err] denotes hydrogen, benzyl, straight-chain or branched acyl
having up to 4 carbon atoms, benzoyl or straight-chain or branched alkyl
having up to 4 carbon atonms, which is opfyionally substituted by 15

car boxyl or rai ght Gchal n or branched alkoxy carbonyl having up to 4
car bon atomsweé—group of the formula [err], wherein [err] and [err]

are identical or different and denote hydrogen or straight-chain or
branched al kyl having up to 3 carbon

9-(2-Hydroxy-3-nonyl)-2-(2-n-propoxy-5-morpholinosulphonylphenyl)-purin-6-one

)
H"c\/\o HN

dewv
E]

The title compound is prepared analogously to the instructions of Example 65, starting

fro-(2-acetoxy-3-nony!)-2-(2-n-propoxy-5-morpholinosulphonyl-phenyl)-purin-6-one
5 (Example 55).

R, = 0.45 (CH,Cl,/CH,0H 10:1)

Yield: 80.6%

Example 67

9-(&_; ydroxy-8 -(4-morpholinosulphonyl-phenyl)-3-octyl)-2-(2-n-propoxy- 5-
10 '

r,__,"'ohnosulphonyl-phenyl)-punn-6-one

This is the réplacement sheet
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20 : atons, [err] denotes straight-chain or
branched al kyl having up to 3 carbon atons or phenyl, 67 [err] and [err]
are identical or different and denote hydrogen, tert- butoxycarbonyl,

benzyl oxycar bonyl or straight-chain or %@nched al kyl or acyl having in
each case up to 4 carbon atons, fornyl, yl or a group of the formula
-SO2R 9,

o

X ;
o z/
NP
(7))
(@]
1
[Z

The title compound is prepared analogously to the instructions of Example 65, starting
from 9-(2-acetoxy-8-(4-morpholinosulphonyl-phenyl)-3-octyl)-2-(2-n-propoxy-5-
morpholinosulphonyl-phenyl)-purin-6-one (Example 64).

5 Re = 0.35 (toluene/acetone 1:1)
Yield: 79.6%

Example 68

9-(2-Oxo0-3-nonyl)-2-(2-n-propoxy-5-morpholinosulphonyl-phenyl)-purin-6-one

0
H,C
~"N0  HN

i?*fk/w

E j ' This is the replacement sheet
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5 wherein [err] has the abovenentioned neani ng of
[err] and is identical to or different fromthis, R3 denotes hydrogen, or
10 R2 and R3 together forma radical of the fornula =0 or [err]
wherein R20 denot es hydrogen or straight-chain or branched al kyl having
up to 4 carbon atons, which is optional Iyg substituted by phenyl or by a
group of the fornmula [err] 15 — wherei n

The title compound is prepared analogously to the instructions of Example 48 starting
from 9-(2-hydroxy—3-nonyl)—Z-(z-n-prOpoxy-S-morpholinosulphonyl-phenyl)-purin—6—one
(Example 66). '
R, = 0.52 (CH,CL,/CH,0H 10:19)

5  Yield: 63.2%

Example 69

9-(2-Oxo-8-(4-morphol.inosulphonyl-phenyl)-3-octyl)-2-(2-n-propoxy-S-
morpholinosulphony!-phenyl)-purin-6-one

o
HC _~ N
O HN | \> /\
so;-N o
N 2N/
o

N
N
H,C
so,

L
(]

The title compound is prepared analogously to the instructions of Example 48, starting
10 from 9-(2—hydroxy-8-(4-morpholinosulphonyl-phenyl)-3-octyl)-2-(2~n-propoxy-5-
morpholinosulphony!-phenyl)-purin-6-one (Example 67).
R¢=0.41 (toluene/acetone 1:1)

Yield: 51.1%

This is the replacement sheet
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R2' and R22 are identical or different and denote. hydrogen, phenyl or
strai ght-chain or branched al kyl having up to 4 carbon atons, R4 denotes
hydrogen or straight-chain or branched al kyl having up to 3 carbon 20
atons, [err] and [err] are identical or different and denote hydrogen or

met hyl , 68 R6 denotes hydrogen-or straight-chain or branched al kyl
havi ng up to 3 _carbon 60
Example 70 -

9-(2-Oxo-6-phenyl-3-hexyl)-2-(2-n-propoxy-5-morpholinosulphonyl-phenyl)-purin-6-one
0
H.C
N0 WN

§8;
Ea
O

The title compound is prepared analogously to the instructions of Example 48, starting

from 9-(2-hydroxy-6—phenyl-3-hexyl)-2-(2-n-propoxy-5 -morpholihosulphonyl-pheny1)-
5 purin-6-one (Example 20).

R; = 0.6 (CH,CL/CH,0H 10:1)

Yield: 51%.

‘This is the replacsment sheet
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atons, which is optionally substituted by hydroxyl, R7 denotes

strai ght-chain or branched al kyl having 2 to 6 carbon atons, which is
substituted by a group of the forrmula [err] 5 ' wherein R23 and
R24 are identical or different and denote hydrogen or straight-chain or
branched al kyl having up to 4 carbon atons, which is optionally substituted
by hydroxyl, or is substituted by phenylé6lwhich in turn is substituted by a
group of the%O Iai formula [err] wherein [err] and R26 are

i dentical or 5 and have the abovenentioned neaning

1. 9-Substituted 2-(2-n-alkoxyphenyl)purin-6-ones of the general formula (I)

in which

A represents a radical of the formula

4 R®
’ R%R’ R“k , o (CH)-CH,
] =2 ' R :

wherein,
a denotes a number 9, 10, 11, 12, 13, 14 or 15,
R' denotes straight-chain or branched alkyl having 2 to 10 carbon atoms,
which is optionally substituted by phenyl, which in turn can be substituted
10 by halogen, nitro, cyano, by straight-chain or branched alkyl having up to

6 carbon atoms or by a group of the formula -SO,-NR’R',

wherein

R’ and R" are identical or different and denote hydrogen, phenyl or

A,

This is the replacement sheet
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of [err] and [err], D represents hydrogen, or represents a group of the
formula [err] 1 5 wherein [err] and [err] are identical or

di fferent and have the abovenenti oned neaning of [err] and [err] and are
identical to or different fromthese, and E represents straight-chain
or branched al kyl having up to 6 carboné6dtons, and tautoners and salts

t hereof. 20 3. 9- Substituted 2-(2-n-al koxyphenyl ) purin-6-ones of the
formul a according to O ai m 1straighi-chain or branched alkyl having up to 6 carbdhiasoms

the replacement shw - which is optionally substituted by hydroxyl,
or together with the nitrogen atom form a 5- to 6-membered,
saturated heterocyclic radical which has up to 2 further
5 heteroatoms from the series consisting of S, N and/or O and is
optionally substituted, including via a free N function, by
straight-chain or branched alkyl having up to 6 carbon atoms,
which in turn can be substituted by hydroxyl,

and/or
10 alkyl is optionally substituted by a group of the formula -NR"'R?,
wherein

R" and R have the abovementioned meaning of R® and R' and are

identical to or different from these,

R’ denotes hydrogen, azido, straight-chain or branched alkyl having up to 6

15 carbon atoms or a group of the formula -OR", 0-SO,R' or -NR"R,
wherein
R" is hydrogen, a hydroxyl-protecting group, straight-chain or

branched acyl having up to 6 carbon atoms, benzoyl or straight-
chain or branched alkyl having up to 6 carbon atoms, which is

20 ' optionally substituted by carboxyl or straight-chain or branched
alkoxy carbonyl having up to 6 carbon atoms or by a group of
the formula -CO-NR"R®,

wherein

R'7 and R are identical or different and denote hydrogen or

|‘| “ ‘“l This is the replacement shest
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69 wherein A represents a radical of the fornula wherein, 5 a
denotes a nunber 9, 10, 11 or 12, R denotes straight-chain or branched
al kyl having 2 to 7 carbon atons, which is optionally substituted by
phenyl, which in turn can be substituted by fluorine, chlorine, brom ne,
nitro, cyano, by straight-chain or branchgd al kyl having up to 3 carbon

atonms or by a group-of the fornula - .
straight-chain or branched alkyl having up to 4 carbon

atoms,

R" denotes straight-chain or branched alkyl having up to 4 carbon

atoms or phenyl,

5 RY¥ and R' are identical or different and denote hydrogen, an amino-
protecting group, straight-chain or branched alkyl or acyl having
in eaéh case up to 6 carbon atoms, formyl, benzoyl or a group of

- the formula -SO,R",

wherein

10 R"Y  has the abovementioned meaning of R™ and is identical to

or different from this,
R’ denotes hydrogen,
or
R? and R? together form a radical of the formula =0 or =N-ORZ,
15 wherein

R® denotes hydrogen or straight-chain or branched alkyl having up
to 6 carbon atoms, which is optionally substituted by phenyl or

by a group of the formula -NR*'R%,
wherein

20 R* and R¥ are identical or different and denote hydrogen,
phenyl or straight-chain or branched alkyl having up to 6

carbon atoms,

—_— This is the replacement stieet
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10 [err] wherein [err] and [err] are identical or different and
denot e hydrogen, phenyl or straight-chain or branched al kyl having up to 4
carbon atons, which is optionally substituted by hydroxyl, 15

or, together with the nitrogen atom form a norpholinyl, pyrrolidinyl or

pi peridinyl ring or a piperazinyl ring, ich is optionally substituted,

i ncluding via free_NH functign, by strat -chain or_branched al kyl having
up to 3 carbon ato N, d%F%hWﬁWgF% Ph%&htt}@%;‘FQCEF‘EE‘kMW’YW wipi 4 carbon
and/ or atoms,

R’ and R® are identical or different and denote hydrogen or straight-chain or
branched alkyl having up to 3 carbon atoms,

5 R® denotes hydrogen or straight-chain or branched alkyl having up to 5 carbon
atoms, which is optionally substituted by hydroxyl,

R’ denotes straight-chain or branched alkyl having 2 to 8 carbon atoms, which
is substituted by a group of the formula -NRZR?,

wherein

10 R* and R* are identical or different and denote hydrogen or straight-chain
or branched alkyl having up to 5 carbon atoms, which is

optionally substituted by hydroxyl,

or is substituted by phenyl, which in turn is substituted by the group of the
formula -SO,-NR*R¥,

15 wherein
R and R™ have the abovementioned meaning of R® and R,
D represents hydrogen or represents a group of the formula -SO,-NR*R%,

wherein

R and R® are identical or different and have the abovementioned meaning of

20 R’ and R" and are identical to or different from these, and

This is the replacement stioet
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al kyl is optionally substituted by a group of the formula -NR'R 2, 70
wherein [err] and [err] have the abovenenti oned neaning of [err] and [err]
and are identical to or different fromthese, R2 denotes hydrogen, azido,
strai ght-chain or branched al kyl having up to 3 5 carbon atons
or a group of the fornmula [err] [err] oré's[err], wherein

E represents straight-chain or branched alkyl having up to 8 carbon atoms,

and tautomers and salts thereof.

2. 9-Substituted 2-(2-n-alkoxyphenyl)purin-6-ones of the formula (I) according to
Claim 1, '

5 in which

A represents a radical of the formula

R -
R R®
R1 Rs R7 or ‘(CHz).'CH3
RJ Rz ’

wherein,
a denotes a number 9, 10, 11, 12 or 13,

10 | R' denotes straight-chain or branched alkyl having 2 to 8 carbon atoms, which
is optionally substituted by phenyl, which in turn can be substituted by
fluorine, chlorine, bromine, nitro, cyano, by straight-chain or branched
alkyl having up to 4 carbon atoms or by a group of the formula
-SO,-NR'R", |

15 . wherein

R’ and R are identical or different and denote hydrogen, phenyl or
straight-chain or branched alkyl having up to 5 carbon atoms,
which is optionally substituted by hydroxyl,
or, together with the hydrogen atom, form a morpholinyl,

20 pyrrolidinyl or piperidinyl ring or a piperazinyl ring, which is

This is the replacement sheet
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[err] denot es hydrogen, straight-chain or branched acyl having up to 3
carbon atons, benzoyl or straight-chain or branched al kyl having up to 3
carbon atons, which is optionally substituted by 10

car boxyl or straight-chain or branched al koxycarbonyl having up to 3 carbon
atons or by a group of the formula [err] wherein [err] and [err] are

I dentical or different and denote hydrogen, nethyl or ethyl, 15

[err] denotes straight-chain or brancheéb gl kyl having up to 3 carbon atons

or phenyl, [err] and [err] apgidfRptibatmfl, Hbaneia A ted VAt RSl 08PN,
straight-chain or branched alkyl having up to 3 carbon atoms,
which in turn can be substituted by hydroxyl,

and/or
5 alkyl is optionally substituted by a group of the formula -NR''R",
wherein

R' and R"™ have the abovementioned meaning of R’ and R' and are

identical to or different from these,

R? denotes hydrogen, azido, straight-chain or branched alkyl having up to 4
10 carbon atoms or a group of the formula -OR", -0-SO,-R" or -NR"R'S,

wherein

R"” denotes hydrogen, benzyl, straight-chain or branched acyl having
up to 4 carbon atoms, benzoyl or straight-chain or branched alkyl
having up to 4 carbon atoms, which is optionally substituted by

15 carboxyl or straight-chain or branched alkoxy carbonyl having up

to 4 carbon atoms or by a gfoup of the formula -CO-NR'R",

wherein

R and R'® are identical or different and denote hydrogen or
straight-chain or branched alkyl having up to 3 carbon

20 atoms,

R" denotes straight-chain or branched alkyl having up to 3 carbon

atoms or phenyl,

This is the replacement sheet
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tert-butoxycarbonyl, straight-chain or branched al kyl or -acyl. having in
each case up to 3 carbon atons, fornyl, benzoyl or a 20

group of the fornmula [err], wherein [err] has the abovenentioned neani ng of
[err] and is identical to or different fromthis, 71 R3 denotes

hydr ogen, :

67
RY and R are identical or different and denote hydrogen, tert-

butoxycarbonyl, benzyloxycarbonyl or straight-chain or branched
alkyl or acyl having in each case up to 4 carbon atoms, formyl,
benzoyl or a group of the formula -SO,R",

5 wherein

RY has the abovementioned meaning of R' and is identical to
or different from this,

R’ denotes hydrogen,

or
10 R? and R? together form a radical of the formula =O or =N-OR,
wherein
R® denotes hydrogen or straight-chain or branched alkyl having up
to 4 carbon atoms, which is optionally substituted by phenyl or
by a group of the formula -NR*R%,
15 wherein

RY and R? are identical or different and denote hydrogen,
phenyl or straight-chain or branched alkyl having up to 4

carbon atoms,

R* denotes hydrogen or straight-chain or branched alky! having up to 3 carbon

20 atoms,

R’ and R® are identical or different and denote hydrogen or methyl,
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or R2 and R3 together forma radical of the fornula =0 or = [err], wherein
5 R20 denotes hydrogen or straight-chain or branched
al kyl having up to 4 carbon atonms, which is optionally substituted by
phenyl or by a group of the formula [err] wherein 10

[err] and [err] are identical or different and denote hydrogen, phenyl or
strai ght-chain or branched al kyl having&p to 3 carbon atons,

R® denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon
atoms, which is optionally substituted by hydroxyl,

R’ denotes straight-chain or branched alkyl having 2 to 6 carbon atoms, which
. is substituted by a group of the formula -NR¥R%,

wherein

W

R® and R* are identical or different and denote hydrogen or straight—chain
or branched alkyl having up to 4 carbon atoms, which is
optionally substituted by hydroxyl,

or is substituted by phenyl, which in turn is substituted by a group of the
10 formula -SO,-NR¥R%, -

wherein

R* and R are identical or different and have the abovementioned meaning
of R’ and R",

D represents hydrogen, or represents a group of the formula -SO,-NR¥R*,
15 wherein

R¥ and R* are identical or different and have the abovementioned meaning of

R’ and R'"® and are identical to or different from these, and
E represents straight-chain or branched alkyl having up to 6 carbon atoms,
and tautomers and salts thereof,

20 3. 9-Substituted 2-(2-n-alkoxyphenyl)purin-6-ones of the formula according to
Claim 1,
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R4 denotes hydrogen or straight-chain or- branched al kyl having up to 3
carbon atons, 15 [err] and [err] are identical or different and
denote hydrogen or nethyl, [err] denotes hydrogen or straight-chain or
branched al kyl having up to 3 carbon atons, which is optionally substituted
by hydroxyl, [err] denotes straight-chain,or branched al kyl having 2 to 6
car bon at ons, kG 1S substituted by a-&geup of the formula [err], 20
wherein R23 and R24 are identical or different and denote hydrogen or
straight- -

A represents a radical of the formula

R’ :

R% )<R' or -(CHy),-CH,
1

R® R? A a R

wherein,
5 - a denotes a number 9, 10, 11 or 12,

R' denotes straight-chain or branched alkyl having 2 to 7 carbon atoms, which
is optionally substituted -by phenyl, which in turn can be substituted by
fluorine, chlorine, bromine, nitro, cyano, by straight-chain or branched
alkyl having up to 3 carbon atoms or by a group of the formula

10 -SO,-NR°R",

wherein

R’ and R" are identical or different and denote hydrogen, phenyl or
straight-chain or branched alkyl having up to 4 carbon atoms,
which is optionally substituted by hydroxyl,

15 or, together with the nitrogen atom, form a morpholinyl,
pyrrolidinyl or piperidinyl ring or a piperazinyl ring, which is
optionally substituted, including via free NH function, by
_straight-chain or branched alkyl having up to 3 carbon atoms,

which in turn can be substituted by hydroxyl,

20 and/or

alkyl is optionally substituted by a group of the formula -NR"R'?,
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chain or branched al kyl having up to 3 carbon atons, which is optionally
substituted by hydroxyl, or is substituted by phenyl, which in turn is

substituted by the group of the forrmula [err] 5 : wherein R25 and
R26- have the abovenentioned neaning of [err] and [err], D represents
hydr ogen, or represents a group of the la [err], wherein [err] and

[err] are identical owheteitferent and have the abovenentioned neaning 10
of [err] and [err] and are identi.cal to or different fromthese, and

R" and R™ have the abovementioned meaning of R’ and R and are

| identical to or different from these,

R’ denotes hydrogen, azido, straight-chain or branched alkyl having up to 3
5 - carbon atoms or a group of the formula -OR", -OSO,R" or -NR"R",

-~
wherein

" RB®  denotes hydrogen, straight-chain or branched acyl having up to

3 carbon atoms, benzoyl or straight-chain or branched alkyl

having up to 3 carbon atoms, which is optionally substituted by

10 carboxyl or straight-chain or branched aikoxycarbonyl having up
to 3 carbon atoms or by a group of the formula -CO-NR'R",

wherein

R" and R" are identical or different and denote hydrogen,
methyl or ethyl,

15 R¥  denotes straight-chain or branched alkyl havirg up to 3 carbon

atoms or phenyl,

R' and R* are identical or different and denote hydrogen,
tert-butoxycarbonyl, straight-chain or branched alkyl or acyl
having in each case up to 3 carbon atoms, formyl, benzoyl or a

20 group of the formula -SO,R”,
wherein

R has the abovementioned meaning of R' and is identical to

or different from this,
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E represents straight-chain or branched al kyl having up to 5 carbon

atons, and tautoners and salts thereof. 4. 9- Substi tuted
2- (2-n-al koxyphenyl ) purin-6-ones according to Claim1l to 3 for therapeutic
use. 15 5. ess for the preparation of 9-substituted
2- (2- n- al koxyphenyl ) puri n-6-ones accordi to daim1l to 3, characterized
I n that conpounds of tl{‘edeQS{l?r@hrJggﬁ,”“l ) O[err] NH NAD

or

R? and R? together form a radical of the formula =O or =N-OR%,

wherein
>
5 | . R¥ denotes hydrogen or straight-chain or branched alkyl
| having up to 4 carbon atoms, which is optionally
substituted by phehyl or by a group of the formula
NR*RZ, '

wherein
10 R?' and R% are identical or different and denote hydrogen,
phenyl or straight-chain or branched alkyl having up to 3

carbon atoms,

R* denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon

atoms,

15 R’ and R® are identical or different and denote hydrogen or methyl,

R® denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon
atoms, which is optionally substituted by hydroxyl,

R’ denotes straight-chain or branched alkyl having 2 to 6 carbon atoms, which
is substituted by a group of the formula -NR®R%,

20 wherein

R® and R are identical or different and denote hydrogen or straight-

T - | i s e repicementare
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This is the replacenent sheet i n which 73 D, E
and A have the abovenentioned neaning, are first cyclized in inert solvents
and in the presence of a base, and in the case where D = H, the

correspondi ng sul phonic acid chlorides are first 5 prepared by reaction
wi t h chl orosul phonic acid and the correspandi ng sul phonam des are then
prepared with amnes [err], and the substLZ{—uents [err] _are introduced or
derivatized by custonmary metehgisor bigaehedsalkyl having up to 3 carbon atoms, which is

optionally substituted by hydroxyl

or is substituted by phenyl, which in turn is substituted by the group of the
formula -SO,-R¥R%,

5 wherein
' »
R* and R* have the abovementioned meaning of R’ and R,
D represents hydrogen, or represents a group of the formula -S_OZ-NR”R",

wherein

R? and R® are identical or different and have the abovementioned meaning
10 of R® and R and are identical to or different from these, and

E represents straight-chain or branched alkyl having up to 5 carbon atoms,
and tautomers and salts thereof.

4. 9-Substituted 2-(2-n-alkoxypheny!)purin-6-ones according to Claim 1 to 3 for

15 5. ocess for the preparation of 9-substituted 2-(2-n-alk9xyphenyl)purin—6?one_s
according to Claim 1 to 3, characterized in that compounds of the general formula (II)
0
g—o ofN B
NH N (n)
\
A
. D ’ ’
S | This is the replacement sheet
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for exanple al kylation, acylation, am nation, oxidation or azide exchange.
6. Medi canents conprising 9-substituted

2- (2- n-al koxyphenyl ) purin-6-ones 10 according to Caimlto 3. 7.

Medi caments according to Caim 6 for treatnent of inflammtions,

t hr omboenbol i ¢ di seases and cardi ovascul ar di seases. 8. Medi canment s
according to Cains 6 and 7 for treat nmeny of i npotence. 9. Use of
- 9-subst it ut edn2wliighn- al koxyphenyl ) puri rL-—Gz-enes according to Cdaim1l to 15

3 for the preparation of nedicanments. 10. Use-according to Claim8,
characterized in that the nedi canents are for treatnent of inflammations,

thromboenbol ip, HisA38 dave it ARVEMEURREY nibanilSeases.
are first cyclized in inert solvents and in the presence of a base,
and in the case where D = H, the corresponding sulphonic acid chlorides are first
5 prepared by reaction Wit_h chlorosulphonic acid and the cfrresponding sulphonamides

are then prepared with amines (NR¥R¥),

and the substituents R'-R® are introduced or derivatized by customary methods, such as,

for example alkylation, acylation, amination, oxidation or azide exchange.

6. Medicaments comprising 9-substituted 2-(2-n-alkoxyphenyl)purin-6-ones
10 - according to Claim 1 to 3. ' |

7. Medicaments according to Claim 6 for treatment of inflammations,

‘thromboembolic diseases and cardiovascular diseases.
8. Medicaments according to Claims 6 and 7 for treatment of impotence.

9. Use of 9-substituted 2-(2-n-alkoxyphenyl)purin-6-ones according to Claim 1 to

15 3 for the preparation of medicaments.

10. ™ Use according to Claim 8, characterized in that the medicaments are for

treatment of inflammations, thromboembolic diseases and cardiovascular diseases.

This is the replacement sheet

R i N Y L



74

e

9-Substituted 2-(2-n-alkoxyphenyl)purin-6-ones
Abstract

9-Substituted  2-(2-n-alkoxyphenyl)purin-6-ones  are ’prepared by cyclizing
correspondingly substituted imidazoles and derivatizing the purines thus obtained. The
9-substit1,itéd 2-(2-n-alkoxyphényl)purin-6-ones can be employéd as active compounds
in medicaments, in particular in medicaments for treatment of inflammations,

thromboembolic diseases and cardiovascular diseases.
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