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v Asymmetrically substituted xanthines with

- ni

The present invention relates to new xanthine
derivatives, processes for preparing them and their use

as pharmaceutical compositions and their use as’
intermediates.

The new compounds correspond to the general formula

@) ,R4
RLN . N
)\ |  )—R,
= N -
O N
1

R,

I

wherein R; cannot simultaneously represent R,, and are
defined as follows:

R, represents hydrogen, C,;=Cg-alkyl, preferably methyl,
ethyl, n-butyl or allyl, most preferably n-propyl,
: : C;-Cs-akenyl, '

A=

v L =

"Cy-Cs-alkynyl; - - .

Aj

"y

R, denotes hydrogen, a C;-Cg-alkyl-,
C,-Cg-alkenyl- or C,-Cg-alkynyl- group which is
substituted by -CN, -CH,NRs,R,, OH (multiple

B -
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substitution also being possible), -OR;, -NR(R,,
~NHCOR,, -NHCONR(R,, halogen, —OCORy,

~OCH,COOH, -OCH,COOR,, —-SO,R;, -S-R;, —NHCONH phenyl,
~OCH,~CONRR,, ~OCH,CH,0H, —-S50,-CH,~CH,~0-CORy,
~OCH,~CH,~NR,R,, —S0,-CH,~CH,~OH, ~CONHSO,Ry,
~CH,CONHSO,R,, -OCH,CH,0R,, —COOH, —COORy,

-CONR(R,, —CHO, —SRy, -SOR,, —SO,Ry,

-SO;H, -SO,NRR,, -OCH,~CH,OCORg,

-CH=NOH, -CH=NO_R8 ’ —C0R9 ’ —CH(OH)R9 ’

~CH(ORy) ,,- ~CH=CH-R,;,, OCONR,R,, -

. Flcf;;hl\r(/Fﬂ1
/ h ‘//A\‘Nfl. AN

or by 1,3-dioxolane or 1,3-dioxane which is
optionally mono- or polysubstituted, preferably
mono- substituted, by methyl:

R, denotes phenyl-C,~C,~alkylene, preferably pheﬁyl—
C,~C,~alkylene, phenyl-C,-C,-alkenylene or phenyl-C,-
C,~alkynylene, in which the phenyl ring is
optionally substituted, either directly or via a
Cb4jalkylene group, with one or more, preferably
oné, of the following groups,
-C,-C;-alkyl, -CN, -CHNR(R,, -NO,,
=OH, -ORg, —-CH,-NH-SO,~R;, —NHCORg,

? -NHCONR R7, halogen, -OCORg, —OCH, COOH
"-~OCH;COOR,, ~CH,O0CORy, -SOpR;,

—OCH —CONR(R,, OCH CH,OH,
—-OCH,-CH,-NRR,, —CONHSO,Ry,
~OCH,CH,0R;, —COOH, -COOR,, —-CFj,
cyclopropyl, -CONRRR,, —CH,OH,

i,
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e

- 'm |

is Sheet Has Been Replaced

HII\Il\ Ml




R,

% :’\-';3

'm\

| THIS SHEET HAS BEEN |
s REPLACED

~CHORss “CHO, “BRgs ~5O0Rg “SO:Rs This Sheet Has BeenR
-SO,H, —-SO,NRR,, —OCH,~CH,0CORy,

-CH=NOH, —-CH=NOR,, =-COR,, ~CH(OH)Ry, ,",l" ,I"" ,IF i’ ,",
-CH(OR,),, —NHCOOR,, -CH,CONHSO,R,,

-CH=CH-R,,, -OCONRR,,

~CH,-0-CONR,R,,
—CH,-CH,-O—CONR,R,,

I

N NH '
I-/LC/N\N/RH ! Y
I

H > NH ~NH,

or by 1,3-dioxolane or 1,3-dioxane which is
optionally mono- or polysubstituted, preferably
monosubstituted, by methyl;

denotes C,-C,~cycloalkyl-C,—-C,—alkylene-,
C;-C,-cycloalkyl-C,-C,—alkenylene-,
C;-C,~cycloalkyl-C,-C,~alkynylene~, in which the
cycloalkyl group may optionally be substituted,
either directiy or via a ¢, ,~alkylene group, by
-CN, -CH,NRR,, =0, -OH, -OR;, -NRR,,

'-.NH.COR's, _—NH(:_ONR6 , halogen, —-OCOR,,

~OCH,COOH, -OCH,COOR;, —CH,0COR,,
~SO,R;, -OCH,~CONR.R,, -
_“OCH,CH,0H, -OCH,~CH,-NRR,,
ocn CH ORs, ~COOH, =COORy,
-CONR R7, -CH,0H, -CH,OR;, —-CHO,
Ry, —SORy, SOR -SO,H, .
SOZNR6R7, -OCH,-CH,0COR,, —~CH=NOH,
~CH=NOR;, —-COR,, —CH(OH)R,,
—-CONHSO,R;, ~CH(ORg),, ~NHCOOR,,
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—CH=CH- R.I o —OCONR(R,, ~CH,-0—-CONR(R,, | This Sheet Has Been Rep
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HC¢N\N/R”
/ i

H 2 NH NH,

- or by 1,3-dioxolane or 1,3-dioxane which is
optionally mono- or polysubstituted, preferably
monosubstituted, by methyl;

R denotes a group of the formula

A-C1—C6—alkylene—, A-CONH-C,~C,-alkylene-, A-CONH-
C,-C,-alkenylene-, A-CONH-C,-C,-alkynylene-, A-NH-CO-
C,~C,~alkylene, A-NH-CO-C,-C,~alkenylene, A-NH-CO-C,-
C alkYnylene, A-C,-C,~alkenylene- or A-C,-C,-
alkynylene, wherein A is a C- or N-linked 5- or 6-
membered heterocyclic ring which contains nitrogen,
‘oxygen or sulphur as heteroatoms and may optionally
be mono- or polysubstituted, preferably
monosubstituted, by C¢,-C,~alkyl, halogen, -OR;, -CN,
-NO,, -NH,, -CH,NRR,, —OH, =0, a ketal, —-COOH, -SOH,
~COOR,, —CONR,R,, -COR,, —SO,~R;, -CONR(R, or

Ry denotes C;-C,-cycloalkyl, preferably cyclopentyl,
optionally substituted by =0, -OH, -OR;, OCOR4;, or
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Ry denotes phenyl, which is optionally substituted

by -OH, halogen, -OR, C,~C,~alkyl, preferably -CH;-,
-NH,, -COOH, -SO;H, —COOR,, —OCH,COORy, -CN, or
~OCH,CONRR,, or

R, denotes a norbornane-, norbornene-, a C;-C,-
dicycloalkylmethyl, preferably dicyclopropylmethyl,

adamantane—- or noradamantane- group;

R, denotes -CH=CH-phenyl, wherein the phenyl ring is
mono- or polysubstituted by methoxy, hydroxy or
halogen;

R, denotes a [3.3.0]-bicyclooctane, preferably a
[3.3.0]}-bicyclooctan-2-yl;

R, denotes a C-linked piperidine or furan;
R, denotes hydrogen, methyl or benzyl, in which the

benzyl group may be substituted by 1-3 methoxy
groups;

CH;~0O—-CH,~

CH;-S~-CH,-,

privaloyloxymethyl or
.. ~CH,-CH=CH,;

o

- — et R R
-

§5i~~denotes Cf4§—alk§1, optionally substituted by OH,
OCOR,, NH,, NRR, or NHCOR,;, and R; preferably
represents -CH,-CH,~OH, -CH,CH,0CORg,
-CH,~CH,~CH,~OH; -CH,—~CH,CH,0CORg; -

. This Sheet Has Been Replace
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denotes hydrogen, an optionally substituted C; -
cycloalkyl group, a branched or unbranched alkyl-,
alkenyi— or alkynyl group havinq up to 10 carbon
atoms, preferably a C, ,—alkyl group,_which may
opfionally be substituted by hydroxy, phenyl,
substituted phehyl, amino, substituted amino, C, to

' Cg, preferably C, to C,—-alkoxy, or it denotes

- (CH,) ,~NHCOOR, wherein m = 1, 2, 3 or 4;

denotes hydrogen, an optionally substituted C;
cycloalkyl group, a branched or unbranched alkyl-,
alkenyl- or alkynyl group having up to 10,

_ preferably 1 - 4, carbon atoms, which may

optionally be substituted by hydroxy, phenyl,
substituted phenyl, amino, substituted amino, C, to
Cy, preferably C, to C,~alkoxy, or it denotes
-(CH,) ,~NHCOOR; wherein m = 1, 2, 3 or 4;
preferably hydrogen,

or

R, and R, together with the nitrogen atom form a
saturated or unsaturated 5- or 6-membered ring
which may contain as heterocatoms nitrogen, oxygen
or sulphur, whilst the heterocyclic ring may be
substituted by a branched or unbranched C, ,-alkyl
group, preferably methyl, or may carry one of the
following groups:

—-(CH,) -NH,, =0, a ketal - preferably -O0-CH,-CH,-O-,
- (CH,) NH-C,-C,-alkyl,

=(CH,) -N(C,~Cz-alkyl),,

-(CH;) ,~NHCOOR;, (n = 2, 3, 4,), halogen,

= OR;, —-CN, -NO,, -NH,, -CH,NRR,,

~OH, -COOH, -SO;H, —-COORg, CONR6 71 —SO,~Rg,

- ' — o -

‘denotes hydrogen, Cc,-C,~alkyl,
C,-C,~alkenyl, C{4a—alkynyl, a benzyl- or phenyl—

group, which is optionally mono- or polysubstituted
by OCH,;

—_—_—
—_—

—_—
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Ry denotes C,~-C,-alkyl, C,-C,-alkenyl, C,-C,~alkynyl,

optionally substituted phenyl, optionally

substituted benzyl, C; C,—cycloalkyl,

R;, denotes —COOR,, -CH,0R,, -CONR[R,, hydrogen, C,-Cy-
alkyl, optionally substituted phenyl, -CH,NR R, ;

Ry denotes hydrogen, phenyl,.substituted phenyl, -CH;;

optionally in the form of the racemates, the -
enantiomers, the diastereomers and the mixtures
.- . thereof and optionally in the form of the
. pharmacologically acceptable salts thereof.

The compounds which are preferred as pharmaceutical
compositions are the compounds of general formula I
wherein R, does not denote hydrogen but R, is hydrogen,
since compounds of general formula I wherein R, =
hydrogen have a lowering A,-receptor-affinity; however,
these compounds are of particular importance as
intermediates.

Preferred compounds of general formula I are those
wherein

R, = methyl, ethyl, n-butyl, allyl and preferably n-
propyl;

R, ‘denotes a C,-alkyl or an unbranched Cg-aikyl group
which is substituted by
=CN, -CH,NR.R,, -OH, -OR;, -NR.R,,

"_,__‘"—NHCORS, -NHCONR,H, halogen, -OCOR,,

\

o B e

=~ ~OCH,CO0H, -OCH,COOR;,” -SRy, —SO,R; - e
‘~OCH,-CONR(R,, —OCH,CH,OH,
OCH,-CH,~NR,R,, CONHSO,R,,
—CH,CONHSO,R,, -
—OCH,CH,0R;, —~COOH, —COOR,,

1&@
i}

i
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~CONR(R,, -CHO, -SR;, =SO,Rg,
-SO;H, -SO,NR(R,, —OCH,-CH,0CORy,
=NOH, =NORg, —-COR;, —CH(OH)R,,
-CH=CH-R,,, OCONRH

or by 1,3-dioxolane or 1,3-dioxane optionally mono-
or polyéubstituted, preferably monosubstituted, by
methyl;

R, denotes a benzyl- or phenethyl- or phenylpropyl
group which is substituted by one of the following
groups
-C,~C;—alkyl, -CN, -CH,NRR,,

—NO?_, -OH, -OR8, —-NHCOR,,
-NHCONR,R,, halogen, -OCOR;, —OCH,COOH,
~OCH,COOR,, —-CH,0COR;, —SO,R;, '
 —OCH,-CONR,R,, —OCH,CH,0OH,
-CH,CONHSO,R;, —OCH,~CH,-NR,R.,
—CONHSO,Ry, —OCH,CH,OR;, —COOCH,
-COORy, -CFj,
cyclopropyl, -CONR/R,, =CH,OH,

_ _~CH,OR,, —-CHO, -SR;, —SOR;, -SO,Ry,

- .-a—-é-r"f'__.'-s.(.);‘H:_'___':__SQZNR6R_7' —OCH.‘_,-CHZOC_:E_RE, .
-CH=NOH, CH=NOR,, =-COR,, —CH(OH)R,,

—CH(ORg),, —NHCOORg,
-CH=CH-R,,, —OCONR(R,,
--CHZ-O--CONR‘SR7 '
~CH,—-CH,-0-CONR(R,,

==
. etET
Eii

|
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T e



T HlS b.-;. i ;—;.«..‘.i fore
REPLACED

or by 1,3-dioxolane or 1,3—dioxahe optionally mono-
or polysubstituted, preferably monosubstituted, by
methyl, and if R, represents ORg, particularly OCH;,
the phenyl group may be trisubstituted:

R, denotes a C;—, C,—, C
alkylene group,

s— or C,-cycloalkyl-C,—C;-
wherein the cycloalkyl group is optionally
monosubstituted by -CN, -CH,NR[R,, =0, —-OH, -ORg,
-NR,R,, —~NHCOR;, -NHCONR.R,, halogen,
~OCORg, —OCH,COOH, -OCH,COORg,

—CH,0COR;, —-SO,R;, —OCH,-CONR,R,,
-OCH,CH,0H, —OCH,—~CH,~-NR/R,,
~OCH,CH,0R;, —COOH, —COORy,
-CONRR,, —-CH,OH, -CH,0R;, —CHO,
-SRg, —SORg, -SO,R;, —-SO;H,

_ _*SO,NR(R,, —OCH,~CH,0COR;, —CH=NOH,

ez - ~CH=NORy, ~CORy, ~CH(OH)R,,

g.._ T ~'— , - . - . S

T - —CH(OR;),, —NHCOOR,, —CONHSO,R, |

' =CH=CH-R,;,, —OCONRR,,
~CH,-O-CONRR,,
-CH,~CH,-0~CONRR,,

ey
. -o:
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/ i
H ““SNH,  SNH ONH,

or by 1,3-dioxolane or 1,3-dioxane optionally mono-
or polysﬁbstituted, preferably monosubstituted by

"methyl;

denotes a group of the formula

A-CH,~, A-CH,-CH,-
A—-CH,-CH,-CH,~,

A-CO-NH-CH, , A-CO-NH-CH,-CH,~, or
A-CO-NH-CH,~CH,~CH,-,

wherein A is a C- or N-linked 5- or 6-membered
heterocyclic ring which contains nitrogen, oxygen
or sulphur as heteroatoms and which may optionally
be mono- or polysubstituted by C,.,~alkyl, =0, OH,
COR,, SO,~Rs, NH,, COOR,, CONRR,, or ORg; . -

and Ry, R,, R, R,, R, Ry, Ry, Ry and R,; are as
-hereinbefore defined, optionally in the form of the
racemagés, the enantlomers{wthe dlastereomers and
the mixtures thereof and optionally the
pharmacologically acceptable salts thereof.

Particularly preferred R, groups are cyclopentyl, wherein
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the cyclopentyl group may be substituted by =0, or mono-
or disubstituted by —-OH, -ORg, particularly -OCH;, or
—GCORS, particularly GCOCHS, and these groups are
particularly preferred in conjunction with R, = n-propyl
“amd R, = hydrogen of general formula Ia

O H
HC ’ N -
»—R
A"
i
. N
Ia

wherein R, is defined as hereinbefore.

Compounds of general formula I or Ia wherein

R, = an unbranched C, ;—alkyl group substituted by -CN, -
OH, SO,-R;, -0-C,-C,-alkyl, -COOH, -COOR;, particularly
COOCH; or —-COOC,H,, —-OCOCH;, —-OCOC,H;, —CONR(R,, =NCH,
-NR,R, or a C-linked 5- or 6-membered heterocyclic group
containing nitrogen, are preferred inter alia.

Particularly preferred groups R, of general formulae I
and Ia are: )

:;?cggﬁzéchﬁ - . . - o e
~CH,CH,CH,CH,CH,CN - — |
This Sheet Has Been Replaced

—CH,CH,0CH; | ”IIII IIIIH ||I III
—-CH,CH,CH,0CH;

~CH,CH,0H | | -
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~CH,CH,CH,0H —

~CH,CH,0COCH, , :
—CH,CH,CH,0COCH; This Sheet Has BeenReplaced
~CH,CH,COOCH, . _
~CH,CH,CONH,
—CH,CH,CONHCH,

CH, -CH, CONHCH, ~ OCH, -

CH, CH, CO- N o
L N
CH, CH, NH { CH, CH, CH, - NHO
~CH,CH,NHCOCH;

~CH,CH (OH) CH,0H
~CH,CH,CH (OH) CH,
~CH,CH,COCH;
-CH,CH=NOH
~CH,CH,CH,CH,NH,

S
CH, CH, CH, N CH, CH, - -
p-— N

k]

CH, CH, CH, - \ / CH, CH, CH, —- <\ />

/N - / N\

CH, CH, -N 0 ) CH,CH, -N S
- .- - \ /

?

-'-‘Cf;I-z'CHﬁ\ /N CH, CHZQ
‘ N

?

CHZ CH2 CH2 - N/\:X CI—IZ CHZ CH2 —N\/___>:O



THIS SHEBT HAS BE EE
- 13 - “REPLACED fﬂ
- /
- CH,CH, — S \—\\
' \_/ 0
' ' N—COCH
CH, CH, CH, - N OH CH, CH, CH, N —COCH,
\_/
N—H
CH,CH,CH, N N——CH3 CH, CH, CH, -N —
\n__/
CH,CH, CH, - < > CHZCHZCH2—< >
. N\
" COCH, SO, CH,
. N\ CH2 CHZ OCHZ CHz - N N_SOZ CH3

2

CH, CH, NH-—CO—-<\ y N CH, CH, NH-CO- { N—H

optionally in the form of the racemates, the
enantiomers, the diastereomers and the mixtures thereof
and optlonally the pharmacologically harmless salts
thereof.

Compounds of generai formula I or Ia which are
partlcularly readily water-soluble are those wherein R,

Tjaéﬁétes-~f AT - - e . R
CH,~CH,COOH, -CH,CH,0H, -CH,~CH,~CH,~OH,

- This Sheet Has Been R laced

.
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7 ' CH, CH, CO- N 0
CH,CH,CH,- N > CHy )

2. . N/ ,
.- ‘ \
CH2 CHz . S CH2 CH2 CHZ

\_/

CH, CH, -

|
o CH, CH, NH —<:
\_/

CH, CH, CH, ~
CH, CH, NH-CO- ( N—H

Py ’

CH,CH,SO,CH,CH,0OH, CH,CH(OH)CH,0H, -CH,-CH,-CHOH-CH,
or

CI'Iz C['Iz C[-IZ 'N O
. n___/

Although less readily water-soluble, compounds of
general formula Ia wherein R, has the following groups

are preferred on account of their pharmacological
propertleS°

..:-'( : _-_ e

’_,-

Sheet Has Been Replaced -
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cH, C.Hz CH, - @
CH, CH, CH, -@-ori

CH, CH, CH, C>-‘ocn3
CHycry cH, Q_oco; iy
CH, CH, CH, ‘@—OCHZ coom:
CH, CH, —Q‘OCHZ CH, OH
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CH, CH, @—-on

| CH, CH, <j>-‘oc1{3

CH, ~CH, @—OCOCH3

CH, CH, CH, ‘@—‘OCHZ Coo

CH, CH, CH, Q\OCHZ CONH,

CH, CH, CH, @-QCHZ CH, OH

The following groups are particularly preferred:

CH, -CH, @—OH

CH, CH, @_-OCHZ CONH,
CH, ~CH, COOCH3

- ; g‘;-_- ..

G"“

CH, CH, ~QCH2 NHSO, Me

CH2 ""CHz @'OCHZ "‘CON (CH3 ) 2

CH,CH, QOCHZ COCEt
CH, CH, <j>-OCH2 CH, OH



This Sheet Has Been Replaced: :

‘ THIS SHEET HAS BEEN
VAR
CH, CH, <;>——so2 NH, CH, CH, SO, NHCH,

- 2

CH, CH, @—SOZ N(CH;), CH,CH, - ronz -COOH

2

i
. i

and : -

CH, -CH, @—OCHZ ~COOMe

Also preferred are compounds of general formula Ia

O H
]
H.C ) :
3 \/\N N
- )\ o )—Rs
0 1 N
R,
wherein

R denotes a radical from the group

palie i

OH



- 17 -

cyclopentyl being preferred,

R, denotes CH,CH,OH,
CH,CH,0COCH;,
(CH,) ;0COCH;z,
(CH,);OCH;,
CH,CH,COCH;,
CH,CH,CH (OH) CH;,
CH,CH,COOCH;,
.~ - CH,CH,CONH,,
. (CH,) ,CONH,,
CHZCH=NOH ‘
(CH,)5CN,
CH,CH,SCH,CH,,
CH,CH,SCH,CH,0H,
CH,CH,S0,CH,CH,0H,
CH,CH,S0,CH,CH,0COCH;,

R, denotes A-(CH,),- or
A-(CH,) ;=

wherein A is a C- or N-linked 5- or 6-membered
heterocyclic ring containing nitrogen, oxygen or sulphur
as heterocatoms, especially pyridine, morpholine, '

thiomorpholine, piperidine, tetrazol,

the folliowing groups R, being particularly preferred:

crf CH,SCH,CH,0H,

CHZCHZSOZCHZCHon ,
CH,CH,OH, | _
CH,CH,CH,0CH;, is Sheet Has Been Replacad

{ITL

Hllll
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CH,CH,CH,-N" O
e \ /

N>

N ‘\H

N

CH,CH,CH,CONH,, ,
CH,CH=NCH, ' ST

CHZ CHZ - \ /
- N

The following xanthine derivatives are of particular
interest:

l-propyl-3-(2-(pyridin-4-yl)ethyl)-8-cyclopentyl-7H~
purine-2,6-dione

l1-propyl-3—-(2-(2~hydroxyethyl)-thioethyl)-8-cyclopentyl-
7H-purine-2, 6-dione

1-propyl-3-(2-(2-hydroxyethyl)-sulfonylethyl)-8-
cyclopentyl-7H-purine-2,6-dione

—propyl 3~ (2-hydroxyethy1)—8-cyclopentyl-?H—purlne—z 6—
dione

-propyl 3- (3-methoxypropyl)—8—cyclopentyl 7H-purine-
2, —dlone

B R N
T ‘b—n— = el - - - LR
sl :

'14§rdpyl—3—(3-morphoiin—1—yl-propyl)—8-cyclopentyl—7H—
purine-2, 6-dione

l1-propyl-3-(3-tetrazol-5-yl-propyl)~8-cyclopentyl-7H- o
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purine—z,s-diéne

14bropy1-3-(3—(aminocarbonyl)propyl)-8-cyclopentyl-7H-
_pufine-2,6-dione

1-propyl-3- (hydroxyiminoethyl)-8-cyclopentyl-7H-purine-
2,6-dione

1-propyl-3-(3-pyridin-3-yl-propyl)-8-cyclopentyl-7H~-
purine-2, 6-dione _ -

.The term "alkyl groups" (even when they are components
of” other groups) fefers to branched and unbranched C,_,,,
preferably C, ,-alkyl groups, for example: methyl, ethyl,
n-propyl, iso-propyl, butyl, iso-butyl, sec.butyl,
tert.-butyl, pentyl, iso-pentyl, hexyl, heptyl and
octyl.

The term "alkenyl groups" denotes branched and
unbranched C,.19» Preferably C, ;-alkenyl groups, provided
that they have at least one double bond, e.g. including
the alkyl groups mentioned above provided that they have
at least one double bond, such as vinyl (provided that
no unstablé enamines or enolethers are formed), '
propenyl, isopropenyl, butenyl, pentenyl and hexenyl.

Examples of alkynyl groups are C,.io—alkynyl groups

provided that they have at least one triple bond, such

as ethynyl, propargyl, butynyl, pentynyl and hexynyl.

The term C; ,—cycloalkyl groups denotes, for example,

cyé}@bropy;, cyclobutyl, cyclopentyl or cyclohexyl,
'i§3§§hfﬁé?félso~be substituted by-branched or -unbranched

CF%-alkyl, hydroxy and/or halogen or which may be

substituted as hereinbefore defined. The word halogen

generally refers ﬁo fluorine, chlorine, bromine or

iodine. -
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Examples of cyclic groups of general formula NR(R,

- 20 -

include: pyrrole, pyrroline, pyrrolidine, 2-
méthylpyrroiidine, 3-methylpyrrolidine, piperidine,
"Pfierazine, N-methylpiperazine, N-ethylpiperazine, N-(n-
propyl) -piperazine, N-benzylpiperazine, morpholine,
thiomorpholine, imidazole, imidazoline, imidazolidine,
pyrazole, pyrazoline, pyrazolidine - the above-mentioned
heterocycles may be substituted by C, ,-alkyl, preferably
methyl, or carry one of the following groups:

—(CHQH—NHZ, a ketal,

-(CH,) NH-C,-C,—alkyl,
. =(CH,) -N(C,-Cg—alkyl),, =O,

=(CH,) ,-NHCOORy;, (n = 2, 3, 4) , halogen,
-ORy, -CN, -NO,, -NH,, —CH,NR(R,,
-OH, -COOH, -SO;H, —COORy, —CONR(R,,
—-CONR,R,. -

Examples of C-linked 5- or 6-membered heterocyclic rings
which may contain nitrogen, oxygen or sulphur as
heteroatoms, include tetrahydrofuran, 2-
methyltetrahydrofuran, 2-hydroxymethylfuran,
tetrahydrofuranone, y-butylrolactone, a-pyran, y-pyran,
tetrahydropyran, pyrrole, pyrroline, pyrrolidine,
piperazine, morpholine, thiomorpholine, imidazole,
imidazoline, imidazolidine, pyrazole, pyrazoline,
triazole, tetrazole, oxazole, oxadizole, pyrazolidine,
whilst the heterocycle may be substituted as specified
in the definitions.

"—0“ denotes an oxygen atom linked via a double bond.

—--—-ﬁ

,=Xanfh1ﬁe derlvatlves with a high aden051ne—A<—aff1n1ty
promote neurotransm1551on in the brain and can be
regarded for example as functional cholinomimetics.

Substances of this kind of great interest for the
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symptomatic treatment of degenerative disorders of the
central nervous system such as senile dementia and

Alzheimer's disease.

‘The high receptor affinity should make it possible to

treat patients with low doses, so that virtually no side
effects can be expected which cannot be traced back to
the blockade of adenosine receptors. In addition to
their use as gerontopsychopharmaceuticals and
nootropics, the adenosine antagonists described  could be

useful in the treatment of cardiac and circulatory

.disorders and in the treatment of respiratory disorders,

patrticularly bronchial asthma. Furthermore, xanthines

of general formula I exhibit diuretic properties and are
thus of interest in the treatment of kidney disease and,
because of their diuretic properties, for treating high

blood pressure.

Other possible indications are degenerative illnesses
such as organic brain syndrome, Parkinson's disease,
depression, traumatic CNS-damage, post stroke
neurological deficit, respiratory depression
(intoxication, post op) neonatal brain trauma, dyslexia
and hyperactivity. Compounds of general formula I,
wherein R; has an optionally substituted phenylvinylene
group are proposed for the treatment of Parkinson's
disease.

cystic fibrosis - also known as mucoviscidosis - is a
hereditary disorder caused by a genetic defect on a
certain chromosome. Only homozygotic carriers of the

feature succumb to the disease. The genetic defects

lléﬁas to thé dysfunction of exocrine glands.- AS a

result of increased ﬁfoduction and greater viscosity of
the secretions of the mucous glands in the bronchi,
severe complications may arise in the respiratory tract.

Preliminary investigations have shown that A,-antagonists

This Sheet Has Been R laced
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increase the efflux of chloride ions, e.g. in CF PAC
cells. The cells come from a pancreas adenocarcinoma
cel} line which was isolated from patients suffering
from cystic fibrosis (CF). The activity was
successfully blocked by agonists such as 2-
chloroadenosine. Interestingly, an increase in the
efflux was observed only in those cells which came from
patients suffering the disease or having the
corresponding genetic defect.

Starting from these findings it is to be expected that,
-in patients suffering from cystic fibrosis
(mucoviscidosis), the compounds according to the
invention will regulate the disrupted electrolyte
manégement of the cells and will alleviate the symptoms
of the disease.

Adenosine antagonists can be used to treat lung
diseases, particularly asthma, allergic lung diseases
and chronically obstructive lung diseases. It is to be:
expected that the compounds according to the invention :
will also be suitable for the treatment of lung diseases
by inhalation, because of their high potency.

Of particular interest is also a combination of
compounds of general formula I according to the
invention, in particular the compounds mentioned by
name, with cholinomimetic active substances, for example
3- (2-propynyloxy) -1-azabicyclo[2.2.2]octane (Wal 801),
for the treatment of degenerative diseases of ageing.

?E§~receptor binding values were determined analogously
‘£o¥ﬁh§inger"ét al. in "Cloning and functional
chiracterisation of human A, adenosine receptor -
Biochemical and Biophysical Communications, Vol 187, No.

2, 919-926, 1992",
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antagonism:

“Subcutaneous administration of an adenosine-agonist was
able to induce inhibition of locomotor activity in mice
in the hour following administration. The test is to
determine how a test substance will influence this
hypomotility. |
The measurements for this test are concerned with the

_.number of times a light beam is broken in motility
chambers. The figures are recorded by computer
immediately after the substance has been administered.

Only the first hour after administration is evaluated,
since the activity of adenosine agonist occurs during

this period.

In addition to the mice which are given both the
adenosine agonist and the test substance, one group is
given placebo (tylose and NaCl solution), one is given
the adenosine agonist and tylose solution and one group
is given the maximum dose of the test substance and NaCl
solution. The individual animals of all the treatment
groups are tested in separate measuring chambers over
the same period of time.
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Table Ia

Eiamples according Ki[nMol/1] Locom.
to Table I A, (mg/kg)
01 | 7.5 3.0
04 8.0 0.6
05 46.7 0.6
06 : 66.8 0.6
07 2.7

08 : | 3.5 - 10.0
10 3.1 10.0
.11 4.0 0.6
14 36.4 2.5
15 6.4 0.6
17 3.8 0.6
19 11.5 0.6
24 1.7

28 29.3

31 9.1 10.0
47 : 2.1 2.5
52 : 5.0 : 0.6
59 : 2.0 0.6
60 3.8 ' 0.6
68 32.6 2.5
70 6.2 0.6

The compounds according to the invention can be prepared
by analogous methods known per se as illustrated, for
example, in synthesis plans I, II and III. The person
skilled in the art is familiar enough with the synthesis
of xanthines, but the following experimental section
Wlll explaln it in detail once more with reference to

' S&ME'lmportant key- compounds. - o ST

-
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Synthesis plan I

R,'-NH, - KON —*
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A characteristic feature of the synthesis illustrated in
plan I is that R,' is introduced at the diaminouracil
stage (III). R,' is a functional group, selected from
thé group of definitions of R, with the proviso that R,'
hust not interfere with the synthesis of the xanthine
and can be converted into the desired R, of general
formula I before or after the cleavage of the protecting
group R, (preferably benzyl) (formula VIII). A preferred
definition of R,' is a methoxybenzyl group, for example.
R; is inserted by aminoacylation and subsequent- -
cyclisation to form the xanthine. In order to be able
to carry out alkylation deliberately in l-position, it
is  necessary to protect the 7-position, e.g. using a
benzyl group. The alkylations are carried out by
reacting with R,-Z, wherein R, = benzyl or methyl and Zz
is a readily cleavable group such as halogen, mesyl or
tosyl. 1In case R, denotes a methyl group in the final
compound of general formula I, the xanthine V is already
irreversibly methylated at this stage.

R, is then inserted into the protected xanthine VI by N-
alkylation. The conversion of R, into hydrogen can then
be carried out by cleaving the protecting group in the
7-position. If R,' has not yet assumed the desired
definition R, of the end éompound I, R,' can now be
converted into R, (formula VIIa) and, if this has not yet
happened, the protecting group is then split off.
Examples of this are described in the general operation
instructions under points 12 and 14 to 23. The
compounds of general formula_II and III are important
intermediates and are claimed as such. It has been
found, surprlslngly, that a p-methoxybenzyl group or a
”:ﬁi‘”or t¥imethoxybenzyl group in-the 3-positiomof the
xafithine of formula IX can be selectively cleaved in
order to obtain the benzyl protecting group in the 7-
position. This opens up a new method of obtaining
xanthine derivatives of general formula I. By _
\\\
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alkylating xanthines of general formula X with R,'-X (X
halogen, OH, mesyl or tosyl), cleaving the benzyl
protecting group and optionally converting R,' into R,,
_qomiounds of general formula I can be obtained in a

simple manner.
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The invention also relates toc a simple and generally
applicable method of preparation for synthesising
xanthine derivatives substituted in the 1- and 3-
__po"éitions, wherein R; and R, may represent any desired
groups, provided that they can be inserted by an
electrophilic reaction.

Synthesis plan II

0 O
-R
Loy N acid R N
)\ |  ,)—Rs > | />_R3
60° )\
o ~n~ N 0P > TN
!
H
IX X
cl) Rz"'x
CH,
0
o . i
Ry. N N :
l R > 41\ L7
)\ 4 > ! © N N
0 N I
N Ry
Rz'
Xl X
RZI.. R2 -
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Compounds of general formula X UQ-benzYl) can easily be
obtained by acid hydrolysis (e.g. with formula IX
wherein R, = benzyl and R, = p-methoxybenzyl).

éynthesis plan III

o o

H H r

~x N

. o . o C¢Hy —CH, -NH,

= HCH, ~-C_, H . H HCH, ~C H,
N 2 "¢7% gr,-coc1 “n

o)\ HCOR, ° H,

~o Base (o]
° CH, -C, H
E\N
44\“ e
(o]

The" follow1ng are general operative instructions in
cfreer “to-prepare the. compounds aecording to the--
1nventlon. .

. This Sheet Has Been Replaced |
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1. Monosubstituted ureas:

0.69 mol of amine are dissolved in a solution of 18.3 ml
10534 mol) of conc. H,S0, and 1000 ml of distilled water.
The mixture is heated to 85°C, 55.8 g (0.69 mol) of KOCN
are added and the resulting mixture is stirred at this
temperature until the reaction is complete (30 -

90 min.). The reaction mixture is diluted with ethanol,
cooled to ambient temperature and filtered. The
filtrate is evaporated down and the solid residue is
dried in a drying cupboard. |

The following monosubstituted ureas, inter alia, were

prepared in this way:

a)

p-methoxybenzylurea, 85.5 % of theory, mp. = 156 - 158°C
b)

2- (p—-methoxyphenyl) —ethylurea, 91.4 % of theory, mp. =
127°C

c)

3-(p-methoxyphenyl) -propylurea, 91.8 % of theory, mp. =
170 - 173°C

d) _

2-methoxyethylurea, 97.3 % of theory, mp. = 72°C

e) '

3-methoxypropylurea, 92.2 % of theory, mp. = 79 -~ 81°C
f) )

2-(p-chlorophenyl)-ethylurea, 73.2% of theory, mp. =

150 - 151°C
g)

2= (p-bromophenyl)—ethylurea, 92.3% of theory, mp. =
18'3;'—— 18T='c™ - - - Lo

)™ | |
3-(p-chlorophenyl)-probylurea, 82.4 % of theory, mp. =
146 - 150°C

This Sheet Has Been Replaced
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2. Substituted cvanocacetylureas:

220 ml of acetanhydride are mixed with 57.6 g (0.68 mol)
of “cyanoacetic acid and 0.62 Mol of monosubstituted urea
tsee 1.]. The mixture is heated to 75 - 80°C and
stirred at this temperature until the reaction is
complete (30 - 90 min.). It is then cooled, diluted
with ether and suction filtered and the crystalline
product is washed with ether. The following
cyanoacetylureas, inter alia, were prepared in this way:

.a)

N-{p-methoxybenzyl)-N'-cyanoacetylurea, 81.3 % of
theory, mp. = 185°C

b) _
N-(2-(p-methoxyphenyl)-ethyl)-N'-cyanoacetylurea, 69 %
of theory, mp. = 142 - 151°C

c)

N~(3—(p—methoxypheny1)-propyl)—N'—cyanoacethyiurea,
83.7 % of theory, mp. = 162 - 164°C

d)

N-2-methoxyethyl-N'-cyanoacetylurea, 78.9 % of theory,
np. = 129 - 132°C

e)

N-3-methoxypropyl-N'-cyanoacetylurea, 74.4 % of theory,
mp. = 138 - 140°C

f)

N-(2-(p-chlorophenyl)-ethyl)-N'-cyancacetylurea, 59.5 %
of theory, mp. = 192 - 193°C

g) - .
N-(2-(p-bromophenylylethyl)-N'-cyanoacetylurea, 80.2 %
of theory, mp. = 192 - 193°C

BBt g -

ST E e — —— e - . o R B . a—

3.51—Substituted 6-aminouracils:

0.5 mol of substituted cyanoacetylurea [see 2.] is
placed in 1250 ml of absolute ethanol and heated to 50 -
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80°C. A solution of 3.8 g (0.17 mol) of sodium in

190 ml of absolute ethanol is added dropwise and the
resulting suspension is stirred for 30 minutes at reflux
teiiperature. The mixture is diluted with distilled

_ ﬁater, cooled, optionally neutralised with HCl1l and the
crystalline product is suction filtered.

The following l-substituted 6-aminouracils were
prepared, inter alia, using this method:

a)

_6—amino-1- (p-methoxybenzyl)-uracil, 63.3 % of theory,
mp. = 276 - 278°C

b) . :
6—-amino-1-(2-(p-methoxyphenyl)-ethyl)-uracil, 69 % of
theory, mp. = 233 - 236°C

c)

6—amino-1-(3-(p-methoxyphenyl)-propyl)uracil, 69.3 % of
theory

d)

6-amino-1-(2-methoxyethyl)-uracil, 41.6 % of theory, mp.
= 229 - 230°C

e)

6-amino-1-(3-methoxypropyl)-uracil, 68.1 % of theory,
mp. = 208 - 210°C

)

6-amino-1-(2-(p-chlorophenyl)-ethyl)-uracil, 78.1 % of
theory, mp. = 282 - 283°C

g -

6-amino-1-(2- (p-bromophenyl)-ethyl)-uracil, 56.1 % of
theory, mp. = 291 - 292°C

i

5— ubstituted 6-amino-5-nitrosouracils: <o

3.' 'm\a

0.005 mol of l-substituted 6-aminouracil [see 3.] is
suspended in 12.5 ml of distilled water; in the case of
starting compounds - which are particularly difficult to
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dissolve, ethanol is also added. The mixture is heated
to 80°C and combined with a solution of 0.36 g

(5.3 mMol) of sodium nitrite in 3 ml of distilled water.
Thén 0.7 ml of glacial acetic acid are added and the
‘ﬁixture is stirred at 80°C until the reaction has ended.
The reaction mixture is cooled, the reddish-violet
residue is suction filtered and washed with distilled

water.

The following 1-substituted 6-amino-5-nitrosouracils
were prepared, inter alia, using this method:

a)’

6-amino-5-nitroso-1-(p~methoxybenzyl)-uracil, 90.6 % of
theory, mp. = 233°C |

b)
6-amino-5—nitrosd—1-(2-(p—methoxyphenyl)-ethyl)—uracil,
75.8 % of theory, mp. = 227°C

c)

6-amino-5-nitroso-1-(3- (p-methoxyphenyl)-propyl)-uracil,
49.1 % of theory, |

d) .
6-amino-5-nitroso-1-(2-methoxyethyl)-uracil, 80 % of
theory, mp. = 222°C

e)

6—amino~-5-nitroso-1-(3-methoxypropyl)-uracil, 58.5 % of
theory, mp. = 227 - 228°C |

f) )
6—-amino-5-nitroso-1-(2-(p-chlorophenyl)-ethyl)-uracil,
88.5 % of theory, mp. = 235 - 236°C

g) i .

6-amino-5 —n1troso-1 (2- (p-bromophenyl)-ethyl)-uracil,
ff?é?ﬁ 3 OfF. theory, mp. = 248°C - -~ - coe

-
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5. 1-Substituted 5,6-diaminouracils

4.5 mMol of l-substituted 6-amino-5-nitrosouracil [see
._4.i are dissolved in 50 ml of conc. ammonia; for
étarting compounds which are particularly difficult to
dissolve, ethanol is added. At 30°C a solution of
2.35 g (13.5 mMol) of sodium dithionite in 24 ml of
distilled water is added dropwise. The mixture is
stirred at ambient temperature until the reaction has
ended, then the crystalline product is suction filtered
and washed with distilled water.

The following l-substituted 5,6-diaminouracils, inter

alia, were prepared using this method:

a) .
5,6-diamino-1~ (p-methoxybenzyl)-uracil, 93.2 % of
theory, mp. = 252°C

b)

5,6-diamino-1—(2-(p—methoxyphenyi)—ethyl)-uracil, 88.5 %
of theory, mp. = 249 - 250°C

c)

5,6-diamino-1-(3-(p—methoxyphenyl)Fpropyl)—uracil,

80.5 % of theory, mp. = 252 - 253°C

d)

5,6—diamino-1-(2-methoxyethyl)-uracil, 84.4 % of theory,
mp. = 246°C

e) ' o
5,6~diamino-1-(3-methoxypropyl)-uracil, 58.5 % of
theory, mp. = 248°c (decompasition)

f)

1- (2 (p—chlorophenyl)—ethyl)—5 6-diaminouracil, 66.3 %

Foﬁ#theoiy, fp.s = 279 - 280°C ' T
gy™ - , |
1—(2-(p-bromophenyl)-éthyl)—5,6-diamiﬁduracil, 79.7 % of
theory, mp. = 273°C (decomposition) '

' ’I ‘nis Sheet Has Been K
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6. 1-Substituted 6-amino-5-acylaminouracils and
l1-substituted 5-amino-6-acylaminouracils

The acylating position (5- or 6-position) is not
-important for the following reaction and has not been
determined. In the interests of simplicity, the name of
the product acylated in the 5-position is given
hereinafter!

0.46 ml of 1-substituted 5,6-diaminouracil [see 5.] are
suspended together with 78.2 g (0.64 mol) of 4~

. dimethylaminopyridine (DMAP) in 2400 ml of absolute
dimethylformamide (DMF). At 0 - 5°C a solution
consisting of 0.55 mol of the corresponding acid
chloride in 200 ml of absolute DMF is added dropwise
thereto, the mixture is stirred, whilst cooling with
ice, until the reaction has ended and is then allowed to
come up to ambient temperature. The reaction mixture is
evaporated to dryness, the residue is triturated with
distilled water.. The crystalline product is suction
filtered and washed with distilled water and
diethylether.

The following title compounds were prepared, inter alia,

using this method:

a)

6-amino-5-cyclopentylcarbonylamino-1-(p-methoxybenzyl) -

uracil, 88.3 % of theory, mp. = 261 - 262°C

b) ) '

6-amino-5-cyclopentylcarbonylamino-1-(2-(p-

methoxyphenyl)-ethyi)—uracil; 80.6 % of theory, mp. =
217 - 222 C

)=>w *f'.*a” . - - . e

6~am1no-5 cyclopentylcarbonylamlno—1 (3-(p-

methoxyphenyl) -propyl) -uracil, 84.8 % of theory, mp. =

126 - 128°C :

d) e,
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6-amino-5-cyclopentylcarbonylamino-1-(2-methoxyethyl) -
uracil 84.4 % of theory, mp. = 209 - 213°C

e) '
_G-imino-5—cyclopentylcarbonylamino-1-(3—methoxypropyl)—
hracil, 84 % of theory,

£)

6—-amino—-5-cyclopentylcarbonylamino-1-(2-(p-
chlorophenyl)~ethyl)-uracil, 66.3 % of theory, mp. =
258 -~ 259°C

g9) ' -
6—-amino-5-cyclopentylcarbonylamino-1-(2-(p-bromophenyl) -
.ethyl)-uracil, 68.5 % of theory, mp. = 245 - 246°C

-~

7. Xanthines substituted in the 3- and 8-positions

0.01 mol of l-substituted 6-amino-5-acylaminouracil (or
l-substituted 5-amino-6-acylaminouracil) [see 6.] are
suspended in 10 ml of tetrahydrofuran and combined with
a solution of 2.38 g (0.056 mol) of lithium hydroxide-
hydrate in 70 ml of distilled water. The reaction
mixture is stirred at 70 - 80°C until the reaction has
ended, then made acidic with HCl and left to cool. The
crystalline product is suction filtered and washed with
distilled water. If necessary, it is recrystallised |
from ethanol in order to purify it.

The following xanthines substituted in the 3- and 8-
- positioris were prepared, inter alia, by this method:

a) -
8-cyclopentyl-3-(p-methoxybenzyl)-xanthine, 77.8 % of
tngygy, mp. = 311°C

:,5?};:- TTre— el . - . C e
é—%yclopentyl—3—(2—(p;methoxyphenyl)—ethyl)-xanthine,
42.3 % of theory, mp. = 256 - 258°C
c)

8—cyclopentyl—3—(3—(p-methoxypheny1)-propyl)jxanthine,
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90.5 % of theory, mp. = 292 - 293°C
d)
8:cyclopentYI-3—(2-methoxyethyl)-xanthine, 68.3 % of
theory, mp. = 293 - 294°C
“e) .
8-cyclopentyl-3—-(3-methoxypropyl)-xanthine, 90.9 % of
theory, mp. = 240 - 247°C

f)

8~-cyclopentyl-3-(2~ (p-chlorophenyl)-ethyl)—xanthlne,
81.3 % of theory, mp. = 298 ~ 299°C ]

9)
8-cyclopentyl-3—-(2-(p-bromophenyl)-ethyl)-xanthine,
60.1 % of theory, mp. = 306 - 307°C

8. 7-Benzylxanthines substituted in 3- and 8-positions

0.02 Mol of xanthine substituted in the 3- and 8-
positions [see 7.] and 3.0 g (0.022 mol) of potassium
carbonate are suspended in 140 ml of absolute DMF. The
mixture is stirred for one hour at ambient temperature
and then 2.62 ml (0.022 mol) of benzylbromide are added
dropwise. ' The mixture continues to be stirred at
ambient temperature. If the reaction stops before all
the starting compounds have been reacted, up to 35 mol %
of potassium carbonate and benzylbromide.méy be added. '
After the reaction has ended the mixture is evaporated
to dryness, the residue is taken up in methylene
chloride and extracted with water. The organic phase is
dried with sodium sulphate and evaporated to dryness.
The residue is purified by crystallisation or by
chromatography.

g T~ e PR - P
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Using this méthod the following 7-benzylxanthines
substltuted in the 3- and 8-positions, inter alia, were

prepared'

a)
7-benzyl-8-cyclopentyl-3-(p-methoxybenzyl)-xanthine,
66.2 % of theory, mp. = 165°C
b)

7-benzyl-8-cyclopentyl-3- (2~ (p—methoxyphenyl)—ethyl)—
xanthine, 77 % of theory, mp. = 152°C
c)

. 7-benzyl-8-cyclopentyl-3-(3-(p-methoxyphenyl)-propyl) -
xanthine, 64 % of theory, mp. = 146 - 148°C

a)
7-benzyl-8-cyclopentyl~-3-(2-methoxyethyl)-xanthine,
69.1 ¥ of theory, mp. = 140°C

e) _ _
7-benzyl-8-cyclopentyl-3-(3-methoxypropyl)-xanthine,
77.7 % of theory, mp. = 130 - 132°C

)
7-benzyl-8-cyclopentyl-3-(2~-(p-chlorophenyl)-ethyl) -
xanthine, 39.8 % of theory, mp. = 179 - 180°C

9. 7-Benzylxanthine substituted in the 1-, 3- and 8-
positions

6.5 mMol of 7-benzylxanthine substituted in the 3- and
8-positions [see 8.], 1.0 g (7.15 mMol) of potassium
carbonate and 7.15 mMol of alkyl-, alkenyl- or
alkynylhalide are stirred in 56 ml of absolute DMF until
the.. startlng substance has reacted completely (if
'inééessary, some more potass1um carbonate and alKylhalide
may- be added). The reaction mixture is neutralised,
evaporated down, the residue is taken up in methylene
chloride and extracted with distilled water. The
organic phase is dried with sodium sulphate and

—
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evaporated to dryness and the residue is purified, if
necessary, by crystallisation or by chromatography.
Using this method, the following 7-benzylxanthines
substituted in the 1-, 3- and 8-positions were prepared,

inter alia:

a)

7-benzyl-8-cyclopentyl-3-(p-methoxybenzyl)-1-
propylxanthine; 99 % of theory, mp. = 110 - 111°C -

b)
.7-benzyl-8-cyclopentyl-3-(2-(p-methoxyphenyl)-ethyl)-1-
propylxanthine, 77 % of theory, mp. = 151°C

c) , .
7-benzyl-8-cyclopentyl-3—-(3-(p-methoxyphenyl)-propyl)-1-

propylxanthine, 95.3 % of theory, mp. = 99 - 101°C
d) '
7—benzy1—8-cyclopéntyl—3—(2—methoxyethyl)—1-
propylxanthine, 97.7 % of theory, mp. = 80 - 81°C
e)

7-benzyl-8-cyclopentyl-3-(3-methoxypropyl)-1-
propylxanthine, 61.8 % of theory, mp. = 76 - 80°C

f)
7-benzyl-8-cyclopentyl-3-(2-(p—-chlorophenyl)-ethyl)~-1-
propyl-xanthine, 67.9 % of theory, colourless oil

g)

l-allyl-7-benzyl-8-cyclopentyl-3- (3—methoxypropy1)-
xanthine, 86.5 %, colourless oil

Numerous other xanthine derivatives described by the
general formula were prepared from the xanthines thus
obtalned by varying the substituents in the 3—pos1tlon.
4§ﬂiy thoSe’ methods which are familiar to- those skilled
in“the art were used._
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10. 7-Benzylxanthines substituted in the 1- and 8-
positions

6.3 mMol of 7-benzyl-3-p-methoxybenzylxanthine
substituted in the 1- and 8-positions [see 9.] were
mixed with 30 ml of trifluoroacetic acid and stirred for
4 days at 60°C under a protective gas atmosphere. The
mixture was diluted with distilled water, extracted with
ethyl acetate, and the combined organic phases were
dried with sodium sulphate and evaporated to dryness.
The residue was purified by crystallisation or by
.chromatography.

Using this method, the following title compound was
prepared, inter alia:

a) from

7-benzyl-8-cyclopentyl-3-(2-p-methoxybenzyl)-1-
propylxanthine:

7-benzyl-8-cyclopentyl-l-propylxanthine, 90 % of theory,
mp. = 214°C

11. Introduction of substituents'into the 3-position of
7-benzylxanthines substituted in the 1- and 8-positions

Method A:

0.5 mMol of 7-benzylxanthine substituted in the 1- and
8-positions [see 10.], 75 mg (0.55 mMol) of potassium
carbonate and 0.55 mMol (optionally substituted, as
described under R,) of alkyl-, alkenyl- or alkynyl halide
are stirred in 3.5 ml of absolute DMF until the reaction
has_ended, optionally with heating. The mixture is
ffﬁéﬁ%rali§éa"-evaporated to dryness and- the residue is
distributed between methylene chloride and distilled
water. The organic phase is dried over sodium sulphate
and evaporated down and the residue is purified, if

necessary, by crystallisation or by chromatography.
. -
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Using this method, the following title compound was
prepared, inter alia:

a)” from

“7—benzyl—8—cyclopentyl—1-propylxanthine:
7—benzy1-8—cyclopenty1-3—(Z—(p-methoxycarbonylphenyl)—
ethyl)-1-propylxanthine, 67 % of theory, viscous oil

Method B:

To a solution of 0.56 g (2.1 mMol) of triphenylphosphine
~in 3.5 ml of absolute tetrahydrofuran (THF) are added,
successively, 0.37 g (2.1 mMol) of
diethylazodicarboxylate (DEAD) and 1.4 mMol of 7-
benzylxanthine substituted in the 1- and 8-positions
[see 10] and the mixture is cooled to 5°C. At this
temperature, 1.4 mMol of (optionally substituted, as
described in R,) alkyl-, alkenyl- or alkynylalcohol are
added dropwise and the mixture is stirred at ambient
temperature until all the starting substance has
reacted. The mixture is evaporated to dryness and the
residue is purified by crystallisation or by
chromatography.

Using this method, the following title compounds were

prepared, inter alia:
from 7-benzyl-8-cyclopentyl-l-propylxanthine:

a) ]
7-benzyl-8-cyclopentyl-1-propyl-3—-(2-(2-pyridyl)-ethyl)-
xanthlne, 87 % of theory, colourless oil
{:b)"b"—- —— ,' - ) . - - e e
7'%enzy1 8-cyclopenty1 1-propyl-3-(3- (3-pyridyl) -
propyl)-xanthine

C)

7-benzyl—3-(2-(p—cyanopheny1)—ethyl)—s—cyclopentyl-l-
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propyl-xanthine, 29.7 % of theory, colourless oil

USing the methods 11. A) and 11. B), many of the
substituents R, described in the general formula were
‘introduced directly or in the form of suitable
precursors which were converted into the desired group R,

by conventional methods.

12. Hydrolysis of methylethers

Method A:

. 0.5 mMol of methylether-derivative are dissolved in 5 ml
of- absolute acetonitrile. 300 mg (40 mMol) :of sodium
iodide are added followed by 0.39 ml (3.0 mMol) of
chlorotrimethylsilane and the suspension is stirred at
ambient temperature or at reflux temperature until the
‘reaction has ended. The mixture is cooled to ambient
temperature, mixed with distilled water and extracted
with methylene chloride. The combined organic phases
are washed with sodiumthiosulphate solution, dried over
sodium sulphate and evaporated to dryness. The product
is purified by crystallisation or chromatography, if
required. Using this method the following title

compounds were prepared, inter alia:

a)

7-benzyl-8-cyclopentyl-3—-(3-hydroxypropyl)-1-

propylxanthine, 78.4 % of theory, yellowish oil
7—benzy1-8-cyclopentyl-3—(zjhydroxyethyl)—1—d.
propylxanthine, 90 % of theory, mp. = 208 - 209°C

. 'ﬁ@o’d "Bt - . : | . : R
4.8 mMol of methylether—derlvatlve are dissolved in
60 ml of absolute methylene chloride. At -20 *5°C a
solution of 0.65 ml (6.5 mMol) of boron tribfomide in

7 ml of absolute methylene chloride is added dropwise
: ' —T*‘*‘—~—~—____f
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and the resulting mixture is stirred at ambient
temperature until the reaction has ended. The reaction
mixture is washed with distilled water, the organic
phase is dried over sodium sulphate and evaporated to
-dryness. The residue is purified by crystallisation or
by chromatography.

Using this method, the following title compounds were
prepared, inter alia: '

a)
. 8—cyclopentyl-3-(2-hydroxyethyl)-1-propylxanthine,
80.7 % of theory, mp. = 216°C B

b)

8-cyclopentyl-3- (2~ (p-hydroxyphenyl)-ethyl)-1-
propylxanthine, 83.5 % of theory, mp. = 270 - 272°C
C)
7—benzyl—s—cyclopentyl-3—(3—(p—hydroxyphenyl)-propyl)-l-
propyvlxanthine, 97.3 % of theory, mp. = 130 - 132°C
d)

7-benzyl-8-cyclopentyl-3~(3-hydroxypropyl) -1-
propylxanthine, 83.6 % of theory, mp. = 116 - 117°C

13. Hvdrogenolysis of N-benzyl substituents

Method A:

0.01 mol of N-benzyl compound are hydrogenated together
with 0.5 g of palladium on activated charcoal or
Pearlmah catalyst in methanol, tetrahydrofuran or in
glacial acetic acid under pressure and optionally with
heating until all the starting compound has reacted.

] The.catalyst is filtered off, the filtrate 1s evaporated
'j}t§=§ryness and the residue is purified by e

crystalllsatlon or chromatography

Using this method, numerous hydrogenolyses are carried
out, to obtain, inter alia:

_—

This Sheet Has Been R

LT Illl



- 44 -

a) from
7-benzyl- 8—cyclopentyl-3 (2-(p~methoxyphenyl)-ethyl)-1-
propylxanthine:
8-eyclopentyl-3-(2-(p-methoxyphenyl) ~ethyl)-1-
ﬁropylxahthine, 70.6 % of theory, mp. = 208°C
b) from
l1-allyl-7-benzyl-8-cyclopentyl-3-(3-methoxypropyl)-
xanthine:
8~cyclopentyl-3-(3-methoxypropyl)-l-propylxanthine,
71.4 % of theory, mp. = 174 - 175°C -
c) from
_7-benzyl-8-cyclopentyl-3-(3-(hydroxypropyl)-1-
propylxanthine:
8—cyélopentyl—3—(3—hydroxypropyl)—1—propylxanthine,
26.6 % of theory, mp. = 213 - 215°C
d) from |
7-benzyl-8-cyclopentyl-3-(3-(p—-methoxyphenyl)-propyl)-1-
propylxanthine: '
8-cyclopentyl-3-(3-(p-methoxyphenyl)-propyl) -1-
propylxanthine, 80.6 % of theory, mp. = 153 - 154°C
e) with palladium on activated charcoal in methanol/HC1l
from
7-benzyl-3-(2-carboxyethyl)-8-cyclopentyl-1-
propylxanthine:
8-cyclopentyl-3-(2-methoxycarbonylethyl)-1-
propylxanthine, 16.3 % of theory, mp. = 201 - 203°C
f) from
7-benzyl-8-cyclopentyl-3-(3-p-hydroxyphenyl)-propyl))-1-
propylxanthine:
8-cyclopentyl-3-(3-(p~hydroxyphenyl)-propyl)-1-
propylxanthine, 26.8 % of theory, mp. = 239 - 241°C
g) from -
”??Jbenzyl‘ﬂhcyclopentyl 3-(2-(methylaminocarbonyt)~
‘ ethyl)-l-propylxanthlne-
-cyclopentyl-3—(2—(methy1aminocarbony1)-ethyl)—1-
propylxanthine, 67.7 % of theory, mp. = 297 - 298°C

h) from
—_—
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7-benzyl-8-cyclopentyl-3-(2-(3,4,5-
trimethoxybenzylaminocarbonyl)-ethyl)-1-propy1xanthine:
8-cyclopentyl-3-(2-(3,4, 5-trimethoxybenzylamino-
catbonyl)-ethyl) - 1-propylxanthine, 77.2 % of theory, mp.
= 231 - 233°C
i) from
7-benzyl-8-cyclopentyl-3-(3-(p-methylcarbonyloxyphenyl) -
propyl)-1l-propylxanthine:
8-cyclopenty1-3-(3—(p-methylcarbohyloxyphenyl)—propyl)-
l1-propylxanthine, 63.9 % of theory, mp. = 181 = 183°C
j) from
.7-benzy1-8—cyclopenty1-3-(2—(N—morpholinocarbonyl)—
ethxl)-l—propylxanthine:
8-cyclopentyl-3- (2~ (N-morpholinocarbonyl)-ethyl)-1-
propylxanthine, 50 % of theory, mp. = 169 - 171°C
k) from
7-benzyl-8-cyclopentyl-3-(3-(N-morpholino)-propyl)-1-
propylxanthine:
8-cyclopentyl-3-(3- (N-morpholino)-propyl)-1-
propylxanthine, .59.7 % of theory, mp. = 176 - 178°C
1) from i '
7-benzyl-8-cyclopentyl-3-(2-(2,4,6-
trimethoxybenzylaminocarbonyl)-ethyl)-1-propylxanthine:
8-cyclopentyl-3-(2-(2,4,6-trimethoxybenzylamino-
carbonyl)-ethyl)-1-propylxanthine, 47.2 % of theory, mp.
= 241 - 243°C
m) from
7-benzyl-8-cyclopentyl-3-(3-(p-
(ethbxycarbonylmethyloxy)-phenyl)—propyl)—1—
propylxanthine,
8-cyclopentyl-3-(3~ (p-(ethoxycarbonylmethyloxy)-phenyl)—
prbpyl) 1-propylxanth1ne, 77.4 % of theory, mp. = 141 -
nr from < '
7-benzyl-8-cyclopentyl-3-(3-acetoxypropyl)-1-
propylxanthine:
8-cyclopentyl-3-(3-acetoxypropyl) 1-propy1xanth1ne,
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93.5 % of theory, mp. = 157 - 159°C
o) from
7<benzyl-8-cyclopentyl-3-(3-hydroxybutyl)-1-
_propylxanthlne.

—cyclopentyl 3-(3-hydroxybutyl)-1-propylxanthine,

60.0 % of theory, mp. = 198 - 199°C
p) from
7-benzyl-8-cyclopentyl-3-(3-(p-(2-hydroxyethoxy) -
phenyl) -propyl)-1-propylxanthine:
8-cyclopentyl-3-(3-(p-(2-hydroxyethoxy)—phenyl}—propyl)-
l1-propylxanthine, 59.6 % of theory, mp. = 168 - 169°C
.q) from
74bgnzy1—8—cyclopentyl—3-(3—(p—(2—(methylcarbonYloxy)—
ethoxy) -phenyl) -propyl) -1-propylxanthine:
8-cyclopentyl-3-(3~-(p-(2-(methylcarbonyloxy)-ethoxy) -
phenyl) -propyl)-1-propylxanthine, 48.1 % of theory, mp.
= 139 - 140°C

r) from
7-benzyl-8-cyclopentyl-3-(3-(N-piperidinyl)-propyl) -1-

propylxanthine:
8-cyclopentyl-3-(3-(N-piperidinyl)-propyl)-1-
propylxanthine, 78.4 % of theory, mp. = 152 - 154°C
s) from '

7-benzyl-8-cyclopentyl-3-(3-(N-pyrrolidinyl)-propyl)-1-
propylxanthine:
8-cyclopentyl-3-(3-(N-pyrrolidinyl)-propyl)-1-
propylxanthine, 52.6 % of theory, mp. = 162 - 163°C
t) from’
7-benzyl-8-cyclopentyl-3-(3—(p-
(methoxycarbonylmethyloxy)-phenyl) -propyl)-1-
propvlxanthine: '
8-¢yclopentyl-3-(3-(p~-(methoxycarbonylmethyloxy) -
'Z?pﬁanyli-pfopyl) -1-propylxanthine, 86.5 % of theory, 'H-
NFMR (250 MHz, DMSO-d, ) § (ppm) = 7.11 (4, J = 8.8 Hz,
2H), 6.79 (d, J = 8.8 Hz, 2H), 4.72 (s, 2H), 3.98 (t, J
= 7.3 Hz, 2H), 3.80 (t, J = 7.3 Hz, 2H), 3.69.(s, 3H),
3.13 (m, 1H), 2.55 (m, 2H), 2.07 - 1.45 (m, 12 H), 0.85
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(t, I = 7.6 Hz, 3H).
u) from
7-benzyl~-8-cyclopentyl-3-(2-methoxyethyl)-1-
_prépylxanthine:
8-cyclopenty1-3-(z-methoxyethyl)-l—propylxanthine,
81.2 % of theory, mp. = 185°C
v) fron
7-benzyl-3-(2-(cyclohexyl)-ethyi)-8—cyclopentyl-1-
propylxanthine:
3-(2-(cyclohexyl)-ethyl)-8-cyclopentyl-1-propylxanthine,
mp. = 188 - 189°C
.wW) from
7-benzyl-8-cyclopentyl-3-(2-phenylethyl)-1-
propylxanthine:
8-cyclopentyl-3-(2-phenylethyl)-1-propylxanthine, 34.5 %
of theory, mp. = 215 - 216°C
x) from
7-benzyl-8-cyclopentyl-3-(3- (phenyl)-propyl) -1-
propylxanthine:
8—cyclopenty1-34(3-(phenyl)—propyl)—1-propy1xanthine,
28.6 % of theory, mp. = 153°C (decomposition)
y) from
7-benzyl-3-(3-cyanopropyl)-8-cyclopentyl-1-
propylxanthine:
3-(3-cyanopropyl)-8-cyclopentyl-l-propylxanthine, 69.0 %
of theory, mp. = > 300°C
z) from
7-benzyl-3-(5~cyanopentyl)-8-cyclopentyl-1-
propylxanthine:
3—(5-cyanopentyl)—8—cyclopentyl—1—propy1xanthine, 21.1 %
of theory, mp. = 160°C (decomposition)
al) from
ﬂ33?3 (amlnoaarbonyl)-propyl)—7-benzyl ‘8-cyclopefityl-1-
prbpylxanthlne. !
3-(3-(am1nocarbony1)-ﬁropyl)-8—cyclopenty1f14
propylxanthine, mp = 264 - 165°C
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Method B:

3.3 mMol of N-benzyl compound are dissolved in 70 ml of
absolute methylene chloride. 3.36 g (52.8 mMol) of
gmmonium formate and 1.32 g of Pearlman-catalyst are
added and the suspension is refluxed for 2 hours. After
cooling, the mixture is filtered over kieselguhr and the
filtrate is evaporated to dryness. If necessary the
residue is purified by crystallisation or

chromatography- -

_Numerous hydrogenolyses were carried out using this

method, to obtain inter alia:

a) from
7-benzyl-8-cyclopentyl-l-propyl-3-(2-(2-pyridyl)-ethyl)-
xanthine:
8-cyclopentyl-1-propyl-3-(2=-(2-pyridyl)-ethyl)-xanthine,
mp = 201 - 202°C ’

14. Hydrodgenation of nitrile groups

3.3 mMol of nitrile derivative are dissolved in 40 ml of
methanol and 10.5 ml of 25% aqueous ammonia solution and
hydrogenated under pressure in the presence of Raney
nickel, optionally with heating, until all the starting
compound has reacted.

The following was obtained, for example, using this
method:
a) N

3- (4—am1nobutyl) -8-cyclopentyl-1l-propylxanthine, 40.9 %

- ST

niétf{ebry, mp. = 159 - 161°C - ~ - Coe

-

15. Acylation of hydroxy dgroups

1.3 mMol of hydroxy compound and 0.53 ml (6.5 mMol) of
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pyridine are dissolved or suspended in 10 ml of absolute
methylene chloride. A solution of 1.44 mMol of
carboxylic acid chloride in 1 ml of absolute methylene
chioride is added dropwise at ambient temperature with
stirring and the reaction mixture is stirred until all
the starting compound has reacted. The mixture is then
extracted with distilled water and dilute hydrochloric
acid, the organic phase is dried over sodium sulphate
and evaporated to dryness. The residue is purified by
crystallisation or by chromatography. -

.Using this method, the following Oéacyl compounds were

prepared, inter alia:

a)

8-cyclopentyl-3-(2-(methylcarbonyloxy)-ethyl)-1-
propylxanthine, 47 % of theory, mp. = 149°C

b)

8-cyclopentyl-3-(2-(p-(methylcarbonyloxy) -phenyl)-
ethyl)-1-propylxanthine, 47 % of theory, mp. = 232°C
c)

7—benzyl-8-cyclopenty1—3-(3—(p—(methylcarbonyloxy)—
phenyl) -propyl—-1l-propylxanthine, 77.5 % of theory,
gradually crystallising oil

d) '
7-benzyl-8-cyclopentyl-3-(3-(methylcarbonyloxy) -propyl) -
l1-propylxanthine, 98.6 % of theory, gradually
crystallising oil

e) _
7-benzyl-8-cyclopentyl-3-(3-(p-(2-(methylcarbonyloxy) -
ethoxy)-phenyl) -propyl)-l-propylxanthine, 82.1 % of
theory, -colourless oil

- e ~——— e
e L - —— —

'{,_ —

16; Hydr01251s of carboxylic acid esters

0.6 mMol of ester derivative are dissolved in about 4 ml
of tetrahydrofuran and mixed with a solution of 0.17 g
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(4.0 mMol) of lithium hydroxide-hydrate in 10 ml of
distilled water. The reaction mixture is stirred until
all the starting substance has reacted, then made
alkaline with dilute hydrochloric acid and the product
is filtered off or the aqueous phase is extracted with
organic solvent. In order to purify it it may be
recrystallised or chromatographed.

Using this method, the following compounds were prepared

inter alia: -

~a) from
8~c¥clopenty1—3-(3—(p—(ethoxycarbonylmethyloxy)-phenyl)-
propyl)—1—propy1xanthine:
3-(3-(p-(carboxymethyloxy)-phenyl)-propyl)-8-
cyclopentyl-1-propylxanthine, 85.2 % of theory, mp. =
190 - 192°C

b) from
8-cyclopentyl-3-(2-(methyloxycarbonyl)-ethyl)-1-
propylxanthine: .
3-(2-carboxyethyl)-8-cyclopentyl-l-propylxanthine,
78.5 % of theory, mp. = 265 - 267°C

17. Hydrolysis of methoxybenzylamides

1.1 mMol of methoxybenzylamide derivative are suspended
or dissolved at 0°C in 50 ml of absolute methylene
chloride. A solution of 5 ml of trifluorocacetic acid in
5 ml of  absolute methylene chloride is added.dropwise,
the mixture is heated to ambient temperature and stirred
until all the starting compound has reacted. The
reaction mixture is washed with distilled water, the
-1bﬂgan1c‘phase is dried over sodium sulphate and-.
evaporated to dryness. The crude product is purified by
crystallisation or by ‘chromatography.

Using this method, the following compounds are obtained,

¥
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inter alia:

a) from

”8~éyclopentyl—3—(2-(2,4,6—trimethoxybenzy1amino-

-éarbonyl)—ethyl)-1~propylxanthine:
3—(2-carbamoy1ethy1)—8—cyclopentyl—1-propylxanthine,
64.9 % of theory, mp. = 289 - 291°C

b) from
3-(3-(p-(2,4,6-trimethoxybenzylamino-carbonyl- -
methyloxy) -phenyl) -propyl)-8-cyclopentyl-1-

. propylxanthine:

3=(§—(p—(carbamoylmethyloxy)—phenyl)—propyl)—8—
cyclopentyl-l-propylxanthine, 49.0 % of theory, mp. =
224 - 226°C

18. Preparation of oximes

2.5 mMol of aldehyde, 0.17 g (2.5 mMol) of
hydroxylamine-hydrochloride and 0.13 g (1.3 mMol) of
sodium carbonate are mixed into 15 ml of distilled water
and stirred together at ambient temperature until all
the starting compound has reacted. Methylene chloride
is added to the mixture and the solid is removed by
suction filtering or the aqueous phase is extracted with
methylene chloride. The crude product is purified by
crystallisation or by chromatography.

Using this method the following was prepared, for
example: | }

a) from

‘8¥ayclopenty1 3-formylmethyl-1l-propylxanthine:.—
8-cyclopenty1 3-hydrdéximinoethyl-l-propylxanthine, 64 %
of theory, mp. = 247°C
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19. Oxidation of alcohols into aldehydes or ketones

0.4 mMol of alcohol derivative are stirred together with
180 mg (0.84 mMol) of pyridinium chlorochromate in 5 ml
.éf absolute methylene chloride until all the starting
Compound has reacted. The reaction mixture is washed
with distilled water, the organic phase is dried over
sodium sulphate and evaporated to dryness. The crude
product is purified by crystallisation or by
chromatography. . -

‘Using this method, the following was prepared, inter

alia:

a) from
8-cyclopentyl-3-(3-hydroxybutyl)-l-propylxanthine:

8-cyclopentyl-3-(3-oxobutyl)-1-propylxanthine, 73.3 % of
theory, mp. = 223 - 224°C

20. Preparation of thioethers

3.6 mol of alkylhalide derivative are dissolved or
suspended in a solution of 0.42 g (7.5 mol) of potassium
hydroxide in 60 ml of ethanol. 3.6 mMol of substituted
thiol are added and the mixture is refluxed until all
the starting compound has reacted. It is evaporated to
dryness, the residue is mixed with 4N hydrochloric acid
and extracted with methylene chloride. The combined
organic- phases are dried with magnesium sulphate and
evaporated to dryness. The_residue is purified by
crystallisation or by chromatography.

-ﬁéﬁhg “this method, .the following.were prepared,-inter
' a}1a.
from 8-cyclopentyl-3-(2-iodoethyl)-1-propylxanthine:

a) 8-cyclopentyl-3 (- (2-ethylthio)-ethyl)-1-

_—
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propylxanthine, 71.3 % of theory, mp. = 144 - 145°C
b) 8-cyclopentyl-3-(2-(2-hydroxyethyl)-thiocethyl)-1-

propylxanthine, 95 % of theory, mp. = 160 - 161°C.

-

~él. Saponification of nitriles

0.5 mMol of nitrile are suspended or dissolved at 10°C
in 1 ml of 95 - 97% sulphuric acid. The mixture is
stirred for 3.5 hours at ambient temperature, 5 ml of
water and 5 ml of methylene chloride are added -thereto,
the organic phase is separated off and evaporated to
. dryness. The residue is purified by crystallisation or
ciromatography. For example, from
7-benzyl-3(3-cyano-propyl)-8-cyclopentyl-1-
propylxanthine is obtained:
3-(3-(aminocarbonyl)-propyl)-7-benzyl-8-cyclopentyl-1-
propylxanthine,
mp. = 180 - 181°C

22. Preparation of alkyliodides from alcohols

3.1 mMol of 8-cyclopentyl-3-(2-hydroxyethyl)-1-
propylxanthine, 3.1 mMol of tetraiodomethane and

3.1 mMol of triphenylphosphine are mixed in 15 ml of
absolute toluene and refluxed for 2 hours. The mixture
is diluted with toluene and the organic phase is washed
with water and sodium thiosulphate solution. The
crystals precipitated are filtered off, the organic
phase of the filtrate is separated off, washed with
water, dried and evaporated_ to dryness. The residue and
the filtered off crystals are combined, stirred in
acetonltrlle for 16 hours at ambient temperature and the
'2,SE¥Id {5 isolated by filtration: - ce

Yield: 1.0 g (77.5 % of theory) of 8-cyclopentyl-3-(2-
iodoethyl)-1-propyl-xanthine in the form of colourless
crystals, mp. = 223 - 226°C.
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23, Oxidation of thioethers into sulphones

0.55 g of neutral aluminium oxide are mixed with 0.11 ml
of“water and shaken until a flne powder is formed. 8 ml
of methylene chloride, 1.0 g (1.65 mMol) of oxone

[= 2KHSO, * KHSO, * K,JISO,] and a solution of 0.2 g

(0.55 mMol) of 8-cyclopentyl-3-~(2-(2-hydroxyethyl)-
thioethyl)-1-propylxanthine in 4 ml of absolute
methylene chloride are added successively and the
mixture is refluxed for 2 hours with stirring. . After
cooling, the solids are filtered off, washed thoroughly
_with methylene chloride and the combined filtrates are
evaporated to dryness. The residue is purified by
chromatography on silica gel.

0.2 g (91.3 % of theory) of 8-cyclopentyl-3~(2-(2-
hydroxyethyl)-sulphonylethyl)—1-propyl-xanthine is
obtained in the form of colourless crystals mp. 213 -
214°C.-

24. Synthesis of 8-cyclopentyl-7-benzvl-3-p-methoxy-

xanthine

50 g (0.20 mol) of 6-amino-l-p-methoxybenzyl-uracil are
added with 17.5 g of NaHCO; (0.21 mol) of 200 ml of
methanol and at 5°C 11 ml of bromine are slowly added
dropwide (vigorous foaming). Then the mixture is
stirred for 2 hours in an ice bath. It is suction
filtered and washed twice with 150 ml of methanol.

Yield: 54.3 g of light yellow crystals (82.2 % of
theory)
":Géamlno‘shbromo-l-p-methoxybenzyl-urac11 .

TEC: 95:5 CH,C1, CHOH
mp: 245°C (Decomp.)

121.1 g (0.37 mol) of 6-amino-5-bromo-l-p-methoxybenzyl-

—_
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uracil are mixed with 396.5 g of benzylamine (3.7 mol)
and stirred for 2 hours at 80°C. The mixture is cooled,
extracted with 1000 ml of ethanol, cooled and suction
filttered. It is then washed with cold ethanol.

Yield: 110.0 g of white crystals (83.6 % of theory)
5-amino~5-benzyl-amino~1l-p-methoxybenzyl-uracil
TLC: 90:10 CH,C1,:CH;0H

mp: 230°-231°C

110.0 g (0.31 mol) of 5-amino-5-benzyl-amino-1-p-
methoxybenzyl-uracil are placed with 52.8 g of 4-
dimethylamino-pyridine (0.43 mol) in 1,650 ml of DMF and
at 5°C a solution of 66.0 g of cyclopentancarbokylic
acid chloride (0.50 mol) and 165 ml of DMF is added
dropwise. The mixture is then stirred at 5 - 25°C for 3
days. It is evaporated down in vacuo, the residue is
boiled twice with 700 ml of ethanol, then cooled and
suction filtered.

Yield: 113.0 g of white crystals (81.3 % of theory)
6-cyclopentyl-carbonylamino-5-benzylamino-1-p-
methoxybenzyluracil

TLC: 95:5 CHZCl2 : CH3OH

113.0 g (0.25 mol) of 6-cyclopentyl-carbonylamino-5-
benzylamino-l-p-methoxybenzyluracil are combined with
1,300 m1 of H,0 and 650 ml of ethanol, 83.3 g of Ca(OH),
(1.1 mol) and 330 ml of 50% NaOH are added and the
resulting mixture is stirred at 100°C for 20 hours. The

mixture is evaporated down in vacuo (only the ethanol is

distilled off!). The aqueous residue is cooled adjusted
tftész >-with conc.. HC1l, with ice.cooling, and suction
fEltered. :

Yield: 93.0 g of beige crystals (86.4 % of theory)
7~benzyl-8-cyclopentyl-3-p-methoxybenzyl-xanthine

is Sheet Hac Been Replaced
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TLC: 90:10 CH,C1,:CH,0H
mp: 172°C

Analogously to the methods described hereinbefore, the
compounds of general formula I listed in the Table were

prepared.
O R,
R || /
1. N N>_
. I / R3 ' -
I N
. |
- B R2

I

R, = n-propyl, R; = cyclopentyl, R, = hydrogen

This Sheet Hés Been Replaced




BT 'Ill

Example R, MP. °C
No.
1+ CH,CH,CH,CN - >300
2 | CH,CH,CH,CH,CH,CN 160
3 CH,CH,OCH, B 185
4 CH,CH,CH,OCH, | 174 --175
5 : CH,CH,OH 216
6 CH,CH,CH,0H 213 - 215
7 CH,CH,OCOCH; 149
8 . CH,CH,CH,0COCH; : 157 - 159
9 CH,CH,COOH 265 - 267
10 CH,CH,COOCH, 201 - 203
11 CH,CH,CONH, 289 - 291
12 CH,CH,CONHCH, OCHz 297 - 298
13 CHZ'(?HZCWHCI@ -0CH; 221 - 233

Van e
14 CHzCHZCO-N\_/Q 169 - 171
‘iﬁé R CHZCHZCH(OH)-.GHs i : 198~ 199
16--- CHZCH206CH3 223 - 224
17 CH2Cﬁ=N0H S | 247

Tlm Sheet Has Been Repl
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Example R, MP. °C

No__.

18~ CH,CH,CH,CH,NH, 159 - 161

19 / \ 176 - 178

\_/

20 ‘ 152- - 159
CH, CH, CH, -N

21 -
CHZCHz@ 215 - 216

22 CH, Cr 188 - 189

23 153

24 CH, CH, OH 270 - 272

25 CHzCHz(:Hz‘@‘OH 239 - 241

TET T -l cn,-@ocr—g o

265 208

27

CH, CH, CH, @mH3 153 - 154

is Sheet Has Been Replaced _
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Example R, MP. °C
No -
28 - CH, CH, @—OCOCH3 232
29 181 - 183
CH, CH, CH, OCOCH;,
.30 CH, CH, CH, @—OCHZ COOH 190 - 192
31 ' 141 - 143
CH, CH, CH, @—OCHZ COOEt
32 224 - 226
33 139 - 140
34 CH,CH,CH,OCH; R=H 257 - 258
CH, CH, CH, OCH, :
35 292 - 293
36 CH,CH,CH,OCH, R=H 137 - 138
%rig%;-~~\_f‘$m o . R ‘R;=CH,Ph - -— .

37 CH, CH, Cl 298 - 299
R,~H

This Sheet Has Been Replaced
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Example R, MP. °C
No.
38-" CH,CH,OCH, R,=H 293 - 294
39 CHZCHzQ“OC}Is 256 - 258
R,=
40 . 311-
CN R,=H
41 CH, >350
42 CH @—CN 265 -~ 267
2
43 ' 322
CH, CH, NH,
44 CHz@Noz 259 - 260
45 168-169
CH, OCH, CH, OH
46 ' (CH,) -S-Et 144 - 145
47 - ~(CH,) -S-(CH,) ,~OH 160 - 161
48%. CHzCHzCHz@mHZCHZO 168 - 169
49 162 - 163
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Example | R, MP. °C
No.
. CH, CH, CH, N
50 : 191 - 193
CH, CH, @-OCHZ COOEt.
51 j 179 - 181
L CHZ CHZ_
- N . N
52 — 187 - 189
N
53 — 167 - 168
CH2 CHz CHZ— \ /
N
54 CH,CH,S0,CH,CH,0COCH; 171 - 172
55 CH, CH, -N o) 162 - 163
56 ! CHZCH2NH—C i 141 - 142
- = T chycn, OCHZ CORH,
v _ _ 231 - 232
255 - 256

58 . CHZ CHZ -
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Example R, MP. °C
No.
59 CH, CH, N 201 - 201
<\ />
60 (CH,) ;CONH, 264' - 265
61 CH, CH, - @——OCHZ ~COOH 224-226
62 CH, CHZQ 195 - 196
N
63 CH, CH, CH, - N<:>< 168 - 196
CHZ _CHZ COOCH3
65 235 - 236
CH, CH, @—COOH
66 ; 310 - 311
6%"’" It -""CHZ CH, CH, —NC%-Q 196— 197
68 /- \

246 — 248
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Example | R, MP. °C
No.
B ——
79 CH, CH, CH, N N—H 253 - 254
\/
80 CH, CH, CH, —{ 136 - 137
N
\
COCH;
81 CH, CH, CH, —( ) 216 - 217
- N
- . 3 \
: SO, CH,
82 .CHZCHZCHZ —< > 146 - 147
N
\
. H
83 _ 218 - 220
84 (R) —CH,CH,CH (OH) CH, 198 - 199
85 CHZCH?_@——SOZNHZ 307 - 308
86 CHZCHZSOZ_NHCH3 225 - 226
87=. CH, CH, SO, N(CH; ), 190 - 191
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Example R, MP. °C
N9 .
69 CH, —-CH, QWHZ —-CON (CH3) 2 160
70 CH,CH,S0,CH,CH,0H 213 - 214
71 CH, CH, Q'CONHZ 265 - 266
. /
7z CH, CH, N 188
\
0
73 . CH,CH, CHZ—NDvOH 163 - 164
74 CH,CH (OH) CH,0H 225 - 226
75 CH, CH, ‘QCHz NHSO, Me 210

76 CH, CH, _@TN 0

L eI

O
77 Le 1 _
CH, CH, CH, ._'N\ ,N_COCH3
o o
EEE o
oy / . \ |
78

214 - 215°C

169 - 170

162 - 163




THIS SHEET HAS BEEN |

- 65 -~
Example R, : S MP. °C
No.
887 CH,CH,NHCOCH; 268 - 269
-N N—SO, CH
89 CH, CH, OCH, CH, O, CHs 160
90 CH, CH, NH-CO-{\ y N 254 - -255
9T 267 - 268
CH, CH, NH-CO- N—H

Me = Methyl

Et = Ethyl
Ph = Phenyl
This Sheet Has Been Replaced
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. The compounds of general formula I may be used on their
own or in conjunction with other active substances
a;cording to the invention, possibly combined with other
;pﬂérmacologically active substances. Suitable forms
include, for example, tablets, capsules, suppositories,
solutions, syrups, emulsions, aerosols or dispersible
powders. Tablets may be produced, for example, by
mixing the active substance or substances with known
excipients, e.g. inert diluents such as calcium
carbonate, calcium phosphate or lactose, disintegrants
such as corn starch or alginic acid, binders such as

- starch or gelatine, lubricants such as magnesium
stearate or talc and/or agents for obtaining delayed
release, such as carboxymethylcellulose, cellulose
acetate phthalate or polyvinylacetate. The tablets may

also consist of several layers.

Coated tablets may be produced analogously by coating
cores made in the same way as the tablets with
substances conventionally used for tablet coatings, e.g.
collidone or shellac, gum arabic, talc, titanium dioxide
or sugar. In order to obtain delayed release or avoid
incompatibilities, the core may also consist of several
layers. Similarly, the tablet coating may consist of
several layers to achieve delayed release, whilst the
excipients mentioned for the tablets may be used.

Syrups éontaining the active substances or combinations

of active substances according to the invention may
additionally contaln a sweetener such as saccharin,
cyclamate, glycerol or sugar as well as a flavour
,enhaqggr, e.g. a flavouring such as vanillin or orange
geﬁﬁ%acéjx.khey may also contain Suspension adjuvants or
thickeners such as sodlum carboxymethylcellulose,

wetting agents, e.q. cbndensatioﬁ products of fatty

alcohols with ethylene oxide or préservatives such as p-
\

This Sheet H; laced :
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Iﬁaectable éolutions are produced in the usual way, e.g.
py;édding preservatives such as p-hydroxybenzoates or
stabilisers such as alkali metal salts of ethylene
diamine tetraacetic acid, and are then transferred into

injection vials or ampoules.

Capsules containing one or more active substances or
combinations of active substances may be prepared for
example by mixing the active substances with inert
.carriers such as lactose or sorbitol and encapsulating

them in gelatine capsules.

Suitable suppositories may be produced for example by
mixing ‘with carriers provided for this purpose, such as
neutral fats or polyethyleneglycol or derivatives
thereof.

A therapeutically effective daily dose is between 1 and
800 mg, preferably 10 - 300 mg per adult.

The following Examples illustrate the present invention
without restricting their scope:

Examples of pharmaceutical formulations

A) Tablets per tablet
Active substance 100 mg
~ Lactose - 140 mg
Corn starch . 240 mg
uF;;;Rolyv1ny1pyrrolldone 15 mg
g'ﬁé;ﬁagﬁéélum stearate 5 mg -
= 500 mg

The finely ground active substance, lactose and some of
the corn starch are mixed together. The mixture is



K i
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screened, then moistened with a solution of
polyv1ny1pyrr011done in water, kneaded, moist-granulated
and dried. The granules, the remaining corn starch and

;pﬁe magnesium stearate are screened and mixed together.

The mixture is compressed to form tablets of a suitable
shape and size.

B) Tablets ' per_ tablet
Active substance 80 mg i
Corn starch ' 190 mg
Lactose 55 mg

" . Microcrystalline cellulose 35 mg
Polyvinylpyrrolidone 15 mg
Sodium-carboxymethylstarch 23 mg
Magnesium stearate 2 mg

400 mg

The finely ground active substance, some of the corn
starch, laétose; microcrystalline cellulose and
polyvinylpyrrolidone are mixed together, the mixture is
screened and processed with the remaining corn starch
and water to form granules which are dried and screened.
The sodium carboxymethyl starch and the magnesium
stearate are added, mixed together and the mixture is
compressed to form tablets of a suitable size.

T Tme—s e
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Claims

1) New compounds of general formula

0 R,
Rl,N N, |
4])\ | }'_R3
0 ™~ N
R,

I
wherein R, cannot simultaneously represent the same as
R,, and the definitions are as follows:
R, denotes hydrogen, C,-C,~alkyl, or allyl, C;-C,-
alkenyl, C;-C,~alkynyl;

R, denotes hydrogen, a C,-Cg-alkyl-,
C,—-Cg-alkenyl- or C,-Cg—alkynyl- group which is
substituted by -CN, -CH,NRR,, OH (multiple
substitution also being possible), -OR;, -NRR,,
—-NHCOR;, -NHCONR/R,, halogen, -OCORg,
~OCH,COOH, -OCH,COOR,, -SO,R;, -S-R;, —NHCONH phenyl,
-OCH,~CONR(R,, ~OCH,CH,0H, -S0,~CH,~CH,~0-CORg,
-OCH,-CH,-NR,R,, —S0,-CH,~CH,-OH, ~CONHSO,R,,
-CHZCONHSOZRB, -OCHZCHZORB, —COCH, -COORg,
-CONR.R,, —~CHO, -SRy, -SORg, —SO,Rg,
~SO;H, -SO,NR.R,, —OCH,~CH,0CORg,
-CH=NOH, -CH=NORg, -COR,, —CH(OH)R,,
-CH(OR,),, —-CH=CH-R,,, OCONR(R,,

A g
e nﬁi
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H"/”N\' R NH - NH
B o =4 11
2

H

or by 1.,3-dioxolane or 1,3-dioxane which is
optionally mono- or polysubstituted, preferably
mono- substituted, by methyl:;

R, denotes phenyl-C,-C,-alkylene, preferably phenyl-
C,-C,—alkylene, phenyl-C,-C,~alkenylene or phenyl-C,-
C,~alkynylene, in which the phenyl ring is
optionally substituted, either directly or via a
C,.,~alkylene group, with one or more, preferably
one, of the following groups,

-C,~Cs-alkyl, -CN, -CHNRR,, -NO,,
—-OH, -ORg, —-CH,-NH-S50,-R;, —NHCOR,,
~NHCONR,R,, halogen, -OCOR,, —OCH,COOH,
~OCH,COOR,, —-CH,0COR;, -SO,R,
—-OCH,-CONR,R,, —OCH,CH,OH,
-OCHZ-C_:H'Z-NRé » —CONHSO,R,,
~OCH,CH,0R;, —COOH, =-COORy, -CFj,
cyclopropyl, -CONRR,, -CH,CH,
-CH,OR;, -CHO, -SR,, —-SOR,;, -SO,R,,
—-SO;H, -SO,NRR,, —OCH,~CH,0CORy,
-CH=NOH, -CH=NOR,;, -COR;, -CH(OH)R,,

. TCH(ORg),, —-NHCOOR,;, ~CH,CONHSO,R,,

= ;:CﬂiCIjI—B_m_,' -OCQNR6R7,

AT ;
T

g

L3 f‘.- - - -
% [ ~CH,~0-CONR,R,,

-

~CH,-CH,-O~CONRR,, -

. This Sheet Has Been Replaced :
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H

or by 1,3-dioxolane or 1,3-dioxane which is
optionally mono- or polysubstituted, preferably
monosubstituted, by methyl;

R, denotes C,;-C,~cycloalkyl-C,-C,-alkylene-, )
C;-C,~cycloalkyl-C,~C,~alkenylene-, _
C;-C,~cycloalkyl-C,—C,—alkynylene-, in which the
cycloalkyl group may optionally be substituted,
either directly or via a C, ,—-alkylene group, by
-CN, -CH,NRR,, =0, =-OH, -OR;, =-NR/R,,

-NHCOR;, —-NHCONRR,, halogen, —OCORg,
-OCH,COCH, —OCHchOR8 + —CH,OCORy,
-SO,R;, =OCH,~CONR(R,,

-OCH,CH,0H, =-OCH,-CH,~NR/R,,
~OCH,CH,0R;, ~COOH, -COORg,

-CONR(R,, —-CH,0H, —CH,OR;, —-CHO,
-SRy, —SORy, -SO,Ry, —-SO3H,

~SO,NR¢R;, —-OCH,~CH,0CORy, —-CH=NOH,
~CH=NORg, -COR,, ~CH(OH)R,,
~CONHSO,R;, —CH(ORg),, —-NHCOORg,
—CH=CH-Ry;, ~OCONR(R,, -CH,-O~CONR(R,,
~CH,~CH,~0-CONR <R/

Tlus Sheet Has Bcen Rep
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H

or by 1,3-dioxolane or 1,3-dioxane which is
optionally mono- or polysubstituted, preferably
monosubstituted, by methyl:;

..denotes a group of the formula

A-C,-C,~alkylene-, A-C,~C,~alkenylene, A-C,~-C,-
alkynylene, A-CONH-C,-C;,-alkylene-, A—CONH-C,-C,-
alkenylene- or A-CONH-C,-C,~alkynylene-, A-NH-CO-C,-
C,—alkylene, A-NH-CO-C,-C,~alkenylene, A-NH-CO-C,-C,
alkynylene, wherein A is a C- or N~linked 5- or 6-
membered heterocyclic ring which contains'nitrogen,
oxygen or sulphur as heteroatoms and may optionally
be mono- or polysubstituted, preferably
monosubstituted, by C,-C,-alkyl, halogen, -OR,, -CN,
-NO,, -NH,, -CH,NRR,, -OH, =0, a ketal, -COOH, -SO0;H,
-COORg, -CONRRR,, =COR,, —-S0,~R;, -CONRR, or

denotes Cc-C -cycloalkyl preferably cyclopéntyl,
optionally substituted by =0, -OH, -OR;, OCOR,;, or

denotes phenyl, which is optionally substituted
by -OH, halogen, -OR,;, C,—-C,—alkyl, preferably -CHg,

Thls Sheet Has Been Rep. laced
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~NH,, -COOH, -SO,H, -COOR,, —OCH,COOR;, —-CN, or
-OCH,CONR,R,, oOr

33" denotes a norbornane-, norbornene-, a C;-C,-
dicycloalkylmethyl, preferably dicyclopropylmethyl,
adamantane~ or noradamantane- group;

Ry denotes -CH=CH-phenyl, wherein the phenyl ring is
mono- or polysubstituted by methoxy, hydroxy or
halogen;

R, denotes a [3.3.0]-bicyclooctane, preferably a
.[3.3.0]-bicyclooctan-2-yl;

Ry denotes a C-linked piperidine or furan;

R, denotes hydrogen, methyl or benzyl, in which the
benzyl group may be substituted by 1-3 methoxy
groups;

CH,~0-CH,-
CH;-S-CH,-,

@7G{2 —O—mz —

privaloyloxymethyl or
~CH,~CH=CH, ;

.RS 1:denotes C,-C,~alkyl, optionally substituted by OH,

%= 5c6R;, WH,, NRR, or NHCOR;, ‘and R preferably

5. represents -CH, —CH -OH, -CH,CH,OCOR,,
-CH,~CH,~CH,~OH; =-CH,—CH,CH,0CORy;

R, @ denotes hydrogén, an optionally substituted C; -

. This-Sheet Has Been Rep
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cycloalkyl group, a branched or unbranched alkyl-,
alkenyl- or alkynyl group having up to 10 carbon
atoms, which may optionally be substituted by
hydroxy, phenyl, substituted phenyl, amino,
substituted amino, C, to C;, preferably C, to C,-
alkoxy, or it denotes -(CH,) ~NHCOOR, wherein m = 1,
2, 3 or 4; '

R, denotes hydrogen, an optionally substituted C; -
cycloalkyl group, a branched or unbranched'alky%
alkenyl or alkynyl group having up to 10 carbon
atoms, which may optionally be substituted by

. hydroxy, phenyl, substituted phenyl, amino,
substituted amino, C, to Cg-alkoxy, or it denotes
-(CH,) ,~NHCOOR; wherein m =1, 2, 3 or 4;
or
R, and R, together with the nitrogen atom form a
saturated or unsaturated 5- or 6-membered ring
which may contain as heterocatoms nitrogen, oxygen
or sulphur, whilst the heterocyclic ring may be
substituted by a branched or unbranched C, ,~alkyl
group, preferably methyl, or may carry one of the
following groups:

-(CH,) -NH,, =0, a ketal,

~(CH,) NH-C,-C,-alkyl,

- (CH,) ~N(C,-Cg-alkyl),,

-(CH,) ~NHCOOR;, (n = 2, 3, 4,), halogen,

- OR,, —-CN, -NO,, -NH,, -CH,NRR,,

-OH, -COOH, -SO;H, -COORg, —-CONR,R,, —SO,~Ry,

Ry denotes hydrogen, C,~C,-alkyl,
- .Ci4§-alkeny1, c,-C,~alkynyl, a benzyl- or phenyl-

= "group, Which is optionally mono- or polysubstituted
by OCH,; '

l|

3*“ﬁﬂ'

'c‘.-:l ‘,_.-\_:

Ry denotes C,-C,-alkyl, C,-C,-alkenyl, C,-C,—alkynyl,
optionally substituted phenyl, optionally '
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substituted benzyl, C;C,-cycloalkyl,

R, denotes —COOR,, -CH,0R;, —-CONRR,, hydrogen, C,-C;-
alkyl, optionally substituted phenyl, -CH,NR.R;;

Ry, denotes hydrogen, phenyl, substituted phenyl, -CH;;

optionally in the form of the racemates, the
enantiomers, the diastereomers and the mixtures
thereof and optionally in the form of the
pharmacologically acceptable salts thereof.

2) _New xanthine derivatives of general formula

0 R,. -
RLN N’ .
)\ l b"‘Rs
o™~ N

R

2

I

according to claim 1, whérein

R, denotes methyl, ethyl, n-butyl, allyl, or n-propyl:;
R, denotes a C,-alkyl or an unbranched C;-alkyl group
which is substituted by

-CN, =-CH,NRR,, —OH, -OR;, -NRR,,

-NHCOR;, -NHCONR/H, halogen, -OCORg,

~OCH,COOH, —OCH,COORg, .-SR5, =SO,Rg,

-OCH,~CONR,R,, —OCH,CH,OH,

OCH,-CH,-NRR,, CONHSO,Rg,

-CH,CONHSO,R,, ;

—~OCH,CH,0R,, —COOH, -COOR,,

CONRGR,, —CHO, ~SRy, -SO;R,

"=SO.H," “SONR(R,, —-OCH,~CH,0COR,

=NOH, —-NOR8, C0R9, -CH(OH) Ry,

-CH=CH- R10' OCONR H

[}
]

L)

This Sheet Has Been Rep laced

(WA ||I




H.
v

* ¢ L M s %

THIS SHEBT FAS BEEN

- 76 - lREPLACJ:D -
—N_ R NH NH
11 )
N P I
NN

H NH, NH ~NH,
or by 1,3-dioxolane or 1,3-dioxane optionally mono-
or polysubstituted by methyl;
denotes a benz_yl- or phenethyl- or phenylpropyl

group which is substituted by one of the following

.. groups

-C,~Cy-alkyl, ~-CN, -CH,NRR,,

-NO,, -OH, -ORg, —-NHCOR,,
-NHCONR(R;, halogen, -OCOR,;, -—-OCH,COOCH,
-OCH,COOR,;, —CH,0COR;, =SO,R,
-OCH,~CONR(R,, —OCH,CH,OH,
—-CH,CONHSO,R;, —OCH,-CH,-NR(R,,
-~CONHSO,R,, —-OCH,CH,0OR;, —-COOH,
—COOR,, -CF;,

cyclopropyl, -CONR.R,, -CH,OH,
-CH,0R;, —-CHO, -SR;, -SOR,;, -SO,R,,
-SOz;H, -SO,NR/R,, =—OCH,-CH,0COR,,
—CH=NOH, CH=NOR;, -COR,, —-CH(OH)R,,
—-CH(ORg) ,, —NHCOOR,,

~CH=CH-R,;,, ~OCONR(R,,
—CHZ—O-CONRéRr,

~CH,~CH,~0~CONR(R,,

-_—
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or by 1,3-dioxolane or 1,3-dioxane optionally mono-
or polysubstituted by methyl, and if R, represents
ORy, particularly OCH;, the phenyl group may be
trisubstituted;

denotes a C;~, C,-, _c5- or C,-cycloalkyl-C,-C;-
alkylene group,
wherein the cycloalkyl group is optionally
monosubstituted by -CN, -CH,NR[R,, =0, —~OH, -ORg,
-NRR,, -NHCOR;, -NHCONRR,, halogen,
-OCOR,, —OCH,COOH, —OCH,COOR,,
—CH,0COR,, =-SO,R;, —OCH,-CONR,R,,
-OCH,CH,0H, ~OCH,-CH,-NRR,,
-OCH,CH,0R;, —COOH, —COORg,
-CONR.R,, -CH,OH, -CH,0R;, —CHO,
-SRy, —SOR;, —SO,R;, —SO;H,
-SO,NR¢R,, —-OCH,~CH,0CORy, -CH=NOH,
-CH=NOR;, -COR,, —CH(OH)R,,
-CH(OR,),, -NHCOOR,;, —CONHSO,R,
—CH=CH-R,;, —OCONR;
-CH -0 CONR R,
T -

- —=CH, -CH -=0-CONR R7,
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H"C&N\Nkﬁn |NH l"ﬂ*
/ l /L |
H NH,  SNH NH,

or by 1,3-dioxolane or 1,3-dioxane optionally mono-
or polysubstituted, preferably monosubstituted by
methyl; )

Ry denotes a group of the formula

A-CH,~, A-CH,~CH,-

A-CH,—CH,~CH,~,

A-CO-NH-CH, , A-CO-NH-CH,-CH,-, or
A-CO-NH-CH,~CH,~CH,~-,

wherein A is a C- or N~linked 5- or 6-membered
heterocyciic ring which contains nitrogen, oxygen
or sulphur as heteroatoms and which may optionally
be mono- or polysubstituted by C, ,-alkyl, =0, OH,
COR,, SO,~R;, NH,, COOR;, CONR,R,, Or ORg;

and R;, R, R;, R,, R;; Ry, Ry, R, and R, are as
hereinbefore defined, optionally in the form of the
racemates, the enantiomers, the diastereomers and
the nmixtures thereof and optionally the
pharmacologically acceptable salts thereof.

3) New xanthine derivatives of general formula

e 0 H

_ _. = - - . H3C\/\N N
Toa - A\ l %_Rs

C 0 N N

|
R,

R
o

Ia
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wherein R, is as hereinbefore defined and R; is a

group selected from the groups

0 q Q.

optionally in the form of the racemates, the
enantiomers, the diastereomers and the mixtures
thereof and optionally the pharmacologically
acceptable salts thereof.

4) New xanthine derivatives according to one of claims
1, 2 or 3, wherein R, denotes an unbranched C,-C;-
alkyl group which is substituted by -CN, -OH,
~COOH, -COOR,, particularly -COOCH; or -COOC,H,,
-OCOCH;, -OCOC,H;, -CONR,R,, =NOH, -NR,R, or a linked
5- or 6-membered nitrogen-containing heterocyclic
ring, optionally substituted as hereinbefore
defined.

5) New xanthine derivatives according to bne of claims
1 to 4 wherein R, denotes A-C,-C;-alkylene~, A-CONH-
G-«:-alkylene,'A—NH-co- -C;-alkylene, wherein A is
a c- or N-linked 5- or 6-membered heterocyclic ring

LT el _—— e

o
. &

“which' dontains n1trogen, oxygen or sulphur ‘as

~

heteroatoms and’ may optionally be mono- or
polysubstituted, preferably monosubstituted, by C,-
C,~alkyl, halogen, -ORg, —CN, -NO,, -NH,, -CH,NR(R,,
-OH, =0, a ketal, -COOH, -SO;H, —-COOR;, —-CONR(R,,
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-COR,, -SO,~Rs, —CONR,R, or

B

O L

New xanthine derivatives of general formula I
according to one of claims 1, 2, 3, 4 or 5,
wherein

R, is a group selected from the following

“() L,

OH

OH

and

denotes CH,CH,0H, CH,CH,0COCH;, (CH,);OCOCH;,

(CH,) ;0CH;, CH,CH,COCH,, CH,CH,CH(OH)CH;, CH,CH,COOCH;,
CH,CH,CONH,, (CH,);CONH,, CH,CH=NOH, (CH,);CN,
CH,CH,SCH,CH;, CH,CH,SCH,CH,0H, CH,CH,SO,CH,CH,0H,
CH,CH,S0,CH,CH,0COCH;, A-(CH,),-

or

A-(CH,),~, A-CH,~CH,

wherein A is a C~ or N-linked 5- or 6-membered
heterocycllc rlng which contains nitrogen, oxygen

-_or sulphur as heteroatoms,

— . .

optionally in the form of the racemates, the
enantiomers, the diastereomers and the mixtures
thereof and optionally the pharmacologically
acceptable salts thereof.
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7) New xanthine derivatives of general formula I or Ia
according to one of the preceding claims,
characterised in that the group R3'is an
unsubstituted cyclopentyl group.

8) Process for preparing xanthines of general formula

I
0] ;%
Ry _ N
)\ | 7
o N
|
R,

wherein the groups R, R,, R; and R, are defined as

in one of the preceding claims, characterised in

that
a) a compound of general formula
0
H\\ NH,
O)\I NH,
[3 R'z
whereilin

R', corresponds to the definition of R, or R',
denotes a protecting group such as a benzyl- or
methoxybenzyl group which is easily cleavable

is reacted with a compound of general formula.IgCHO,
o i%COOH_or a reactive derivative thereof, whilst

" F-"functichal groups in R; must be protected if

Y

e

necessary, and is then cyclised to obtain the
xanthine of general formula I wherein R, = H; or

b) a compound of general formula

-« B
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wherein
R, and R', are as hereinbefore defined is reacted
with a compound of general formula R,CHO - wherein
R, is as hereinbefore defined, whilst functional
groups in R; must be protected if necessary - and is
then cyclised with N,N-dimethylhydrazine to form
.the xanthine of general formula I wherein R, = H;

or
c) a compound of general formula
0]
R' ~ NOZ
oél\ NHCH, R,
|
R',
wherein

R,, R', and R, are as hereinbefore defined, is

cyclised to form a compound of general formula I,

and'subséquently a compound prepared according to
a, b or ¢ is optionally. further treated using
partly known pfbcesses as follows:

v ]

:"?;" if R, ="H, R, = H of formula'V
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R',

a protecting group is introduced into the 7-
position (R)), '

then by N-alkylation R, = H is converted into R, =
..alkyl, alkenyl or alkynyl and

in order to prepare compounds of formula I wherein
R, = H the protecting group is cleaved,

if R', does not yet have the desired meaning of R,,
R', is now converted into R, using methods known per

se.
9) Process for preparing xanthines of general formula
I
Q H
/
R; . N
€7L\. | ¢ -
ol;T.N
R,

wherein
i R.1_,'R2 and R, are defined as in one of the preceding

s

T -claims,” characterised in that, starting from a

o

e

compound of genéfal formula
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wherein
R, and R; are as hereinbefore defined, R, denotes a
protecting groﬁp, particularly benzyl- and R',
denotes the group p-methoxybenzyl, dimethoxybenzyl
or trimethoxybenzyl,

R', is converted into R, = H by acid-hydrolysis,
retaining the protecting group R

then by N-alkylation with R',-X a compound of
general formula

0] /34
Rl\ N .
151\\ | £>_——R3
o) II\I N
R',

wherein R, denotes a protecting group - particularly
benzyl- and R, and R; are as hereinbefore defined
and R', = R, or a precursor thereof,

then the protecting group R, is cleaved by
conventional methods and, if desired, R', is

_ . converted into R,.
i %=’“_ e 2 L,
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wherein

11)

R,; R, and R; are defined as in one of the preceding
claims and R, denotes a p-methoxybenzyl, 2,4-
dimethoxybenzyl or 2,4,6,-trimethoxybenzyl group.

Use of a compound of general formula I or Ia

© _according to claims 1 to 6 as a pharmaceutical

12)

13)

14)

composition.

Use of a compound of general formula I or Ia
according to claims 1 to 6 as a pharmaceutical
composition having an adenosine-antagonistic
activity.

Pharmaceutical preparations containing as active
substance one or more compounds of general formula
I or the physiologically acceptéble acid addition
salts thereof combined with conventional excipients
and/or carriers.

Process for preparing pharmaceutical preparations
according to claim 13, characterised in that
compounds of general formula I are admixed with

conventional galenic excipients and/or carriers to

produce conventional pharmaceutical formulations.

:fgfg"ﬁéﬁ“kéﬁthine derivatives of -general formul&d I

L

'\
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wherein R; denotes a group selected from the
following

O <A,
PEEn )

R, denotes a polar aliphatic group or a heterocyclic

and

ring containing nitrogen, oxygen or sulphur as
heteroatonms.

16) Use of a compound of general formula I according to
claim 15 as a pharmaceutical composition having

adenosine-antagonistic properties.

|
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