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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
R2

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
- C3 CG akenyl,

T e —e L

~-'C s-alkynyl; i o

A
5.

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 -



The: - new compoungds correspond to the general fornula [err]
wherein R err] cannot sinultdneously represent R2, and are _______ ...
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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,, -

. Hcé N\'N/Rn
/ |
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 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, -ORy, -CH,~NH-S0,~Ry, —-NHCORy,

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

—OCH2 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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defi ned sas tol | ows: Rl err] represents hydrogen, Clerr]-(C er'r] -al kyl.,

preferably nethyl, ethyl, n-butyl or allyl, nost preferably n-propyl,
-Cerr]-Cerr]-akenyl, Cerr]-Cerr]-al kynyl; R2 ddgn yorogen—a-;
Clerr]-derr]-alkyl -, Cerr]-Cerr]-alkenyl- or (errj Q%F B %Jf‘ %§§N
group which is substituted by -CN, -CH eTr] NR[ err] R e+~ %. iple]

~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,,

N NH |
./ N
- 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 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,,

—NHCOR,;, —-NHCONR.R,, halogen, —-OCORg,

~OCH,COOH, -OCH,COOR;, —CH,0COR,,

-SO,R;, -OCH,~CONRR,, -

_SOCH,CH,0H, -OCH,-CH,-NR,R,

OCH CH ORs, —COOH, -COORg,

-CONR R7, -CH,0H, -CH,OR;, —-CHO,

—-SR,;, -SORg, SOR -S0;H,

-SO,NR.R,, —OCH,—CH,0COR;, —CH=NOH,

—-CH=NOR,;, -COR,, —-CH(OH)R,,

—-CONHSO,R;, —CH(OR;),, —~NHCOOR,,

1,

-...-r

.,G‘ :‘ 'iu

"



substituti on al so being possible), -ORlerr], -NRerr]Rerr],

-NHCOR[ err], -NHCONRlerr]Rlerr], hal ogen, -OCOR[err], - OCH[ er r ] COOH,
-OCH err]COOR[err], -SOerr]Rerr], -S-Rerr], -NHCONH phenyt — —
~OCH err]-CONRlerr]Rierr], -OCH err]CH err]OH, THIS SHEET HAS BEEN
-Sderr]-CH err]-CHerr]-O COR[ err], - 40€H[err] CH err NDFA’*Er‘Ji*ﬁPéPr]

-SJerr]-CHerr]-CH err]-0OH, CO\IHSCIerr] Rl err]
_CH er r ] CONHSQ| er r | RFGHFFH-RGEHH-OCONBRer rHIRFOrCPNRRGOH, - OT@R§IREHas Been Replaced

: ga\lg er L] R sq ]epr] (N}R[@é’r rc]-ig[Lgr rb]bNm?iOf'HQ% or H CH[Sg re]r &g[?[e;; ]r] ll"uu ‘Iwuyl m ,",

-CH=NCOH, -CH=NCR[err], -COR[err], -CH(OH)Rlerr], CH(CR[
-CH=CHRerr], OCC]\IR[err]R[err] [err]
_— NH
IjC/N\lN/RH “ ﬁlH
H ““SNH,  SNH ONH,

- 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-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,NR[R,, -OH, =0, a ketal, -COOH, -SOzH,
-COORy, —CONR(R,, -COR;, —-SO,-Rs, —CONR.R, or

e STl 1. -
T R - T ot
- =T - .
>

‘5

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

.



or by 1,.3-droxol ane or 1, 3-di oxane which is optionally ;.[mno-
pol ysubstituted, preferably nono- substituted, by nethylTHIS sBE ﬂm
denotes phenyl-Clerr]-Cerr]-al kyl ene, preferably phenyl - REPLACED
Cerr]-Cerr]-al kyl ene, phenyl-Clerr]-Cerr]-al kenyl ene or phenyl-C2- —]
C6- al kynyl ene, in which the phenyl ring is5 = optionally substituted,

either directly or via (i[err ] - al kyl ene groug W th one or nore,
preferably R, (NQ9nqﬁeqrgpq o%W%@F%rb%pgptl°na ly substituted

&L[er r]- . dq eg_l][ al i<y :e -1, -K31eged NREor/,] [, eC[ a1k qsilf'_léferably E[e@- ]
err erke rr err err err err
hal ogen, -OCOR[err], &%J H @%l 0 MR, en

&
-CH err] OCOR[ err]7, —mz RERS! 1dxy, OCIr—I][err] CC]\IR[err]R[err]
OGH[err]CH[err‘]O—I OCH[err] CHerr]- NR[err]R[err]
-CONHSO err] Rerr], OCH[err]CI—l[err]GQLerr - COOH, COCR[err]
-CF[err], R denotes a norbornane-, nor ornene- ;@ C-— o~

dicycloalkylmethyl, preferably dlcyclopropylmethyl,

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—CHZ,

': E,_;;_‘-* TUe e . - S - i

- denotes C, (:—alkyl 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,0OCOR,; -

. This Sheet Has Been Replaced
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cycl opropyl ; -CONR[err]Rerr], . -CH err] OH,

- 3- -CH[err]CR[err] -CHO, -SRerr], -SORerr], -SJerr]Rerr],

-SJerr]H, -SC{err]NR[err]R[err], -OCCH err] - CH[err]CCCR[err 1S S HAS?LE
' ORTerrzﬁaEafA

-CH=NOH, -CH=NOR[err], -COR[err], -CHOHRerr], &=l
-NHCOOR[ err], -CH err]CONHSO err] R err], — 6 - CH:CH-R[eru
OCCNR[err]R[err] : -CH[err]-I-CCNR[err]R[erﬂ

-CHerr]- CH[erﬂk-c>ct§nqt§$]hq4yqqen, an optionally substituted Cs6
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;

R, 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 7+ —SO,~Rg,

by

- — e ~. v—

ﬁ Al
'.J“'H‘

‘denotes hydrogen, Cc,-C,~alkyl,

C,-C,~alkenyl, Czca—alkynyl, a benzyl- or phenyl—

group, which is optionally mono- or polysubstituted

by OCH,; _ -

_—
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[err] . or by 1, 3-di oxol ane or 1, 3-di oxane which is
optlonally mono- " or pol ysubstituted, preferably nonosubsti tuted, by
nmet hyl ; Rl err] denot es
Cerr]-Clerr]-cycloalkyl-Cferr]-Clerr]-al kyl ene-, THIS SHET 1o
Cerr]-Cerr]-cycloal kyl - C[err] Cerr]- alkeﬁyfene- i;;i;gggﬁm&N
Jerr]-Cerr] -k

-cycloal kyl -C[ err] - C6-al kynyl ene-, .in whic
cycl oal kyl grodg

may PSR af ;Fab'éll‘MBst Weglkenyl, €,-¢,~alkynyT,
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, -CHNRR,, -OH, -OR;, ~NRR,,

- -NHCORS, -NHCONRH, halogen, -OCOR,,
"E=-TOCH,CO0H, -OCH,COOR,,” -SRy, —SO,R;; - -~ "~
‘~OCH,-CONR,R,, ~OCH,CH,OH,
OCH,-CH,~NR,R,, CONHSO,R,,
~CH,CONHSO,R;,

—OCH,CH,0R;, —COOH, —COOR,,

i
\

o}

[}
¢

."""}Q"\ |
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either directly or via a C[err]-al kyl ene group, by - CN,
-CHerr]NR[err]Rlerr], =0 -0OH, -ORlerr], -NRerr]Rerr],
-NHCOR[ err], -NHCC]\IR[err]R[err], hal ogen, -OCOR[err], - OCH err] COCH,
-OG_'_'[E”]COOQ[EH], -CH err] OCOR[err], -SA err ] R er ] tais SHEET HAS BEEN
-OCH[err]-CONR[err] R err], -OCH[ er¥]&€H err] OH, REPLACED
-OCHerr]-CH err]- NR[err]R[err] -OCH err] CH err] ORerTi——cH;
-COOR[ err], M@,p]ﬁpﬁm]-sm[@wm -CHerr]ORerr], -CHO
-SRerr], -SORlerr], s, erisdNRE ], ~oofl, Senldtor,,
-Sqerr]NR[err]R{err] Lo efr]®Crerr] err°, - CHENOH,
-CH=ENOR[ err], - &T¥qH, Tﬁ?’é}d)ﬂcéﬂv} (0 )R9<:ONHSO[err]R[err]
_?(ﬂerr])[Q(r] - NIGEIRER] | ] OCONR H
H R NH NH
| A Il |
H ““NH,  SNH N,

or by 1,3-dioxolane or 1,3-dioxane optionally mono-

or polyéubstituted, preferably monosubstituted, by

methyl;

denotes a benzyl- or phenethyl- or phenylpropyl

group which is substituted by one of the following

groups
-C,~C;-alkyl, —-CN,

-NO,, -OH, =-OR

27 87

-OCH,COOR,,
~ —OCH,-CONR,R,,
—CH,CONHSO,R,,
—CONHSO,R,,
-COOR,;, —-CFj,
cyclopropyl,
_=CH,OR,, —CHO,
-sol SO >,NR.R,,
-CH—NOH CH—NOR
—CH(ORy) ,, NHCOOR
—-CH=CH-R,,,
—CH,~0-CONR,R,,
—CH,—-CH,—0~-CONRR,,

-0CH

~SR

& ;'1_1’

':."":m

-CONR,R,,

87
~OCH,~CH,0COR,

—-CH,NR/R,,
—NHCOR,,
-NHCONR,R,, halogen,
—CH,0CORy,

~OCORg,
~SO.R;,

—OCH,COCH,

-OCH,CH,0H,
,~CH,~NRR,,
~OCH,CH,0R,

~COOH,

=CH,OH,
~SORg, —SO,Ry,

-COR,, -CH(OH)R,,

~OCONR,R,,

Thls Sheet Has Been Replaced
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-CH=CH R err], -OCONRlerr]Rerr], -CHerr]-OCONR[err]R err]

-CHerr]-CHerr]-OCONR[err]R err], [err] - S
1, 3- di oxol ane or 1, 3-di oxane which is optionally nnno}‘@#’bhh“*i““iww
pol ysubstituted, preferably monosubstituted, by nethyl REPLACED
J Tt
- H = R NH
) /C/ N\IN/ 11 II |NH
N '
H NH, NH ~NH,

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;— or C,~cycloalkyl-C,—C;-
alkylene group,

wherein the cycloalkyl group is optionally
monosubstituted by -CN, -CH,NR[R,, =0, —-OH, -ORg,
-NR,R,, —~NHCOR;, -NHCONR.R,, halogen,

~OCOR,, -OCH,COOH, —OCH,COORg,

-CH,OCOR;, —SO,Rs, —OCH,~CONR(R,,

-OCH,CH,0H, —OCH,—~CH,~-NR/R,,

~OCH,CH,0R,, —COOH, —COORy,

-CONR(R,, —CH,OH, —CH,0R;, —CHO,

-SR,, -SOR,, —-SO,Rg, —-SOH,

“SO,NR,R,, —OCH,-CH,0COR,, —CH=NOH,

- “CH=NOR;, —COR,, —CH(OH)Ry,

"-CH(OR,),, -NHCOOR,, -CONHSO,R,
'~CH=CH-R,;, -OCONRR,,
~CH,-0-CONRR,,
~CH,~CH,~0~CONRR,,

i\,

- T

,vi “1.

it
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R err] denotes a group of the formnuia A-Cerr]-Cerr]-al kyl ene-,

A-CONH-Clerr] - C[err]Tﬂiﬂﬁhgﬁggmmﬁg C[err]-C[eaE%;a[kenylene-,

A-CONH-CJerr]-Cerr] NH- CO- d err]-q ernrd sal.kyl ene
A-NH-_COC[err]-C[e_rr]jm&E ﬂHM”MNH—COC[eH]
A-Clerr]-Cerr]-al ken

err] rarkxoyh enT;'_A

rr]-Clefp] al KynyTene,  wheret

isaC or Nlinked 5- or 6- menber ed heterocyclic ring which contains
ni t rogen, oxygen or suiphur as heteroatons and rmay optionally be
nono- or pol ysubstituted, preferably rmnosubstituted, by
Jerr]-Cerr]-alkyl, |I_‘Lalog CM%]err] - N NOJ err], -NH ey
-CH[err]NR[err]R[err] ketal , - P%C{err]H err],
-CONR[err]Rerr],~ CI%{err] derr] R[err]//J&ENR[err]R[eLi! od

o NH, NH > NH,

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

R, 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,-R;, NH,, COOR;, CONRR,, or ORy; . -

i _énd Ry, R,, R;, R;, R;, Ry, Ry, Ry and R, are as

R herelnbefore defined, optlonally in the form of the

-z 3

e

racemates, the enantlomers, the dlastereomers and

o W\

the mixtures thereof and optionally the
pharmacologically acceptable salts thereof.

Particularly preferred R, groups are cyclopentyl, wherein



Rl err] denotes (Jerr]-Cerr]-cycloal kyl, preferably cyclopentyl,.

optionally substituted by =0, -OH, -ORerr], OCOR[err], or Tiis ::':;-;!;.z'-..i‘-:n BEEN
-5- R err] denotes phenyl, which is optionally substituted REPLAEED 1

hal ogen, -OR[err], (err]-Cerr]-alkyl, preferably -CHerr]-,
-NHerr], -COOH, -SQerr]H, -COORerr], 'Odrl[-err]COOQ[err] -CN, or
OCH[err]CO\IR[err]R[err] or. _
the cyclopentyl group may be substituted by =0, or mono-
or disubstituted by —-OH, -ORg, particularly -OCH;, or
—GCORS, particularly OCOCH,, and these groups are
particularly preferred in conjunction with R, = n-propyl

end R, = hydrogen of general formula Ia

'0 H
H,C -~ N _
| ,—R

|
- R,
Ta

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:

cgeﬂ CH‘CN - - : C - - R
—cn CH,CH,CH,CH,CN - _'
) 'I’hls Sheet Has Been Replaced
~CH,CH,0CH;

~CH,CH,0H



Rlerr] . denotes. a norbornane-, norbornene-, a (Jerr]-Clerr]-

di cycl oal kyl net hyl , preferably dicycl opropyl net hyl, adamant ane- or
nor adamant ane- group; R3 denot es - CH=CH phenyl, wherein the phenyl ring
i's ~mono- or polysubstituted by nethoxy, hydroxy or al ogen;
R err] denotes a [3.3.0]-bicycl ooctane,~ pref-erably a THIS SHEET HAS BEEN
[ 3. 3.0]-bicyclooctan-2-yl; R3 denotes a C-linked pipdridi n8ERLAdHY an;
R4 denot es hy€i cHpest hyl or benzyl, in which the benzyl —group—may
be substituted byy ladolBLROXY gr oups; CH[ err] --O-CH-er+}
H,CH;0 3 , ,

CHerr]-S-CHerrl-¢ . i Replaced

-CHZCHZCHZOCOCH3 This Sheet Has Been Replace

I

~CH,CH,COOCH; | - -

~CH,CH,CONH,

-CH,CH,CONHCH,

' OCH,
CH, —CH, CONHCH, ~ OCH, -
CH, CH, CO-N 0
P OCH, \_/

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,

/_
AN N

k]

) CH,CH CH,— \  / CH, CH, CH, - />

4 \ = / \

CH2 CH2 —N O - CH2 CH2 "'N S
- -\ / \ /

?

" CH, CH, {\ , N L CH, CH, Q
: N

?

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

b



[ery] : ; prival oyl oxymet hyl or -CH err]-CH=CH err]; R err]
denotes (Jerr]-C[err]-alkyl, optionally substituted by OH, OCOR[err],
NH err], NR[err]Rerr] or NHCOR err], and R err] preferably

represents -CH err]-CHerr]-OH, -CHerr]CH err] OCOR err
-CH'err]-CH err]-CHerr]-OH -CHerr]-CH-err3 GH err] e rIﬂﬂlAcED Eﬁ]

- . /]

/~ N\ |
\_/S \—\\o
/~ \

' CH,CH, CH, - ND—OH CH, CH, CH, N N-—COCH;

"CQZCHZ—

\__/

_ N—H °

CH,CH,CH, N N——CH3 CH, CH, CH, -N —

/
CH,CH, CH, - < > CHZCHZCH2—< >
_ N;

COCH3 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 = e - - R . e
~CH,~CH,COOH, ~CH,CH,0H, ~-CH,~CH,-CH,~OH,

- This Sheet Has Been R laced
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-6-- R-err] denotes hydrogen, an optionally sub ituted Clerr]-

cycl oal kyl group, a branched or unbranched al kyl - al kenyl - or
al kynyl group having up to 10 carbon at ons, preferably a C[err] al kyl
group, which may optionally be substituted by hydrolynﬁ TEHY

substituted phenyl, am no, substituted am n&, -Clerr] to
preferably (Jerr] to (Jerr]-al koxy, or it denotes

-(CH err])[err]-NHCOOR[ err] wherein m= 1, 2, 3 or 4; R7 denotes
hydrogen, an optionally substituted Clerr]- cycl oal kyl group, a
branched or unbranched al k4l - al kenyl - or aIanyI group having up to
10, preferéﬁbﬁHQCHzﬂlqcarb n atoms, which ﬁa? inbﬁhally be
substituted by hydroxy, ph , R
: ‘ \
_/ \_
) CHZ CHZ — 0O CHZ CHZ NH
_/
. \ /

; coy iyt - D:
CH, CH, CH, — >
CH, CH, NH-CO- ¢ N—H

2 ’

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°

ez T -l -
—~ —_—
- € — . - PR - o e

"’.-r
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subst i tut ed phenyﬂhlsmtﬂﬁsBc&hlh&ﬁdc@th ed amino, Cerr] to derr],

preferably Clerr] t or it denotes

(CH[err])[err] NH ﬂ'ﬂ’ﬂﬂﬂ% m= 1, 2, 3 or 4 ef erably
hydr ogen, nd Rlerr] together with t eTHIstsmgqan
forma saturat ed or unsaturated 5- or Psnenbered rin \B

contain as heteroatons ogen, oxygen or sul phur, whi

het erocyclic ri NSy "substituted by a branchgo unbr anched
Cerr]-al kyl 2%0 eferably nethyl, oCHpeM, €4 one of the
foll owi ng groups: CHerr])[err]- NH[err] —O a - preferably
-OCHerr]-CHerr] -0, (CH[err])[err]NI—I—C[err] Cerr]-al kyl,
-(CHrerr])[err] - 1.-/C ]-alkyl)[err],
-(Clﬁ[err])[er_r]-%%zern =2, 3, 4,), hﬁ‘ﬂz@’er@;% OR[err], -CN,
-NJerr], -NHerr], -CHerrTNRberr]Rerr], - OH, , -Sderr]H,

e

benzyl or phenyl - 3

CH, CH, CH, C>-‘ocn3 ~ CH,-CH, —-Q_OCOCH ,
CHZ-CHZ CH, ®—~ococ2 Hq CH, CH, CH, ‘@—‘OCHZ coo

CH, CH, CHZ 4@-0@1 COOEt  CH,CH,CH, Q\OCHZ CONH,
CH, CH2—©—OCH2 CH,OH  CH,CH,CH, OmHz CH, OH
CH, CH, CH, sz CH, OAc

Th i
e follow.mg groups are particularly preferred:

~ CH,CH, @—'OCHZ CONH, CH, CH, @-ocx&z CH, OH
__CHZ -—CH2 COOCH3 CH, CH, @—cooﬂ
- fipecy g‘- —-‘ T .

CHz —CH2 @—OCH?_ ~CON(CH;), CH,CH, @—\CONHZ
| —~
CH, CH, *QCHZ NHSO, Me CH, CH, _Q\”/N\ t -

;

-COOR[err], -CONR err] R er -SJerr]-Rerr], R err denot es hydr.ogen,

Clerr]- C[err] alOry CH, CH, - og[err]-al kené(A,CC[C[err]-al kynyl, a
2 CH, OCH



group, which is optionally nono- or polysubstituted by OCH3;
-7- HRerr] denmmle&:[ﬁesme]enﬁpecerd salkyl, Cerr]-Clerr]-4g

Clerr]-Cerr]-al ky! onal | y subst it ut ed pheny
substituted benzyl yli, Rl err] denot es
-CH err]OR[err], rr hydrogené gerr]-Cerr]- al kyT

optionally subs.t I tuted phenyl - CI—|2NR6R7;

CH, CH, <;>——so2 NH, CH, CH, <}»so2 NHCH,

- . 2

CH, CH SO,N(CH; ), CH,CH, - OCH, -~COOH
2 2 .

2

Frr——

and : -

CH, -CH, @—OCHZ ~COOMe

Also preferred are compounds of general formula Ia

O H
!
H.C )
3\/\N N
.)\| )—Fs
o) 1 N
RZ
wherein

R denotes a radical from the group

o q <.

‘_.' ‘ _" Tl e - . - -

-

o



Rlerr] - demotes.hydrogen, phenyl, substituted phenyl, -CHerr];
optionally in the formof the racemates, the enantioners, the

di astereoners and the m xtures t her eof and opt i onal .

t he phar macol ogi cal | y acceptabl e salts thereof. h I(Scﬂm@m W
are preferred as pharmaceutical conpositiodd are the co ndsREﬁLA@gBer;’i
formula | wherein R err] does not denote hydrogen but R4 is hydr |
conpounds of genwrldpdéntydlleingereferrgdrr] = hydrogen have a | OVeer | ng
Alerr]-receptor-affinity; however, these corrpounds are of particular

| nportance as internedi at es. Preferred conpounds of general fornula | are
those wherein 2and

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
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Rlerr] = methyl, - et fiyik SheerHosBegh Repddcddy| and preferably n- propyl ;

R err] denotes a C[Im MM an unbranched C3-al kyl group whi ch
is substituted by '] NRlerr]Rlerr], -OH -ORerr],
-NRlerr]Rerr], - NHCONR[ er r ] H, halogen OcOR]-

-OCH err]COOH, -OCH err]COOR[err], -SRlerid,-Sqerr]Rerr] THIS SHEET HAS BEEN

-OCHerr]-CONRerr]R err], OCH[err]CH[err]CH REPLACED

OCH err]-CH err] - NR[err]R[err] CONHSO err] R err],
-CH[err]CO\IHSQerr]R[err]/—\ OCI—I[err]CH[err]OQ[err] - COOH,

-CORerrl,  cycH,CH,-N' O

~N
N \T{,
- CH,CH,CH,CONH,,
CH,CH=NOH,

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

1—propyi—3-(2—hydroxyethy1)—8-cyclopentyl-?H—purine—z,6—
dione .

-propyl 3- (3-methoxypropyl)—8—cyclopentyl 7H-purine-
2 6—d10ne

g "b__,"" —r - o N e

—propy1—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



-8-- : CO\IR[ﬁisrshR[e;rsrB]egn&eﬁlHé’. -SRlerr], -SJerr]Rerr],
-SJerr]H -SCIerr] OCH[err] CHerr]OCOR[err], = \
=NOR[ err], Cd?[err”"mmummqllr] -CH=CH R err], Jerr]H

£t THIS SHEERT HAS BEEN
: REPLACED

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,
cyclopropyl cyclobutyl, cyclopentyl or cyclohexyl,
Whieh may.aISO~be substituted by-branched or -unbranched
7~alkyl, hydroxy and/or halogen or which may be
substituted as hereinbefore defined. The word halogen
generally refers to fluorine, chlorine, bromine or
iodine. -



polysubstltuted p ubstltuted by
denotes a benzyl r phenylpropyl
substituted by one ng groups
-Cérr]-Cerr]-alkyl, CN, CJ-l[err]NR[err—]Iﬂ(Er-r] - ,
-OR[err], -NHCCR[err] -NHCONR[ err] R err], halogen, -OCOR[err],
_OCH[ err] COOH, ExamplesOGE[ e¥E]CCOREONPE, O-fCEP@IeFTPmN’]]a NR¢R,

-Sqerr]Rerr], ine lﬁi - %EH] ??]}B(%H he r]rollq_:zlﬂeerr?]_u—l[err]a-l

or by 1,-3-dkoxol %?ﬁiet r.disaag optional Iy mono-

-CH err] CONHSO err err err]n err]p
- CONHSQ er r] R erefhy EEFF@%FF@HFerPT ﬂPYrr§§394 eridiferr],
-CFlerr], plﬁéféﬂﬁhQPYNv—me% afe,, etgldigdrazine, N-(n-

-CH[err]OQ[err]

-SQerr]H -SO EF??)(H ep,l}) QF ]ne, &z!y]’.l éﬂgé_er '3 el chrr‘rx.]holine,
- CHENOH, 'CH=NORERf 6horphoRiaer,] imiGhzoleR] dmidazoline, -i@H@Rekidiferr],

-NH Lerr], 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.

st Xanfhlrie derlvatlves with a high adenosine-A —a'fflnlty
promote neurotransmlssn.on in the brain and can be
regarded for example as functional cholinomimetics.

Substances of this kind of great interest for the



-CH=CH R err],
-CHerr]-CH err]-OCONRlerr]Rerr], [err]

-OCONR[err]Rerr], -CH err]-O CONR err]

- 21 -

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
.léﬁas 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




or by 1,3-dioxol ane or 1, 3-di oxane optionally nono- or

pol ysubstituted, preferably nonosubstituted, by methyl, and if R err]
represents OR[err], particularly OCH err], t he phenyll g§HeGR-N
trisubstituted, Rl err] denotes a (Jerr]-, (err]-, Ceyr]- .
Clerr]-cycloal kyl-Clerr]-C[err]- - 22 -

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.
The~receptor binding values were determined analogously
‘£o¥ﬁnsinger"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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al kyl ene- greup,

monosubstituted by -CN, -CH err]NRerr]Rerr], =0, -OH,| TOR SiBHr, HAS BEEN

wherein the cycl oal kyl group is optianally

-NR[err]Rerr], -NHCOR[err], -NHCONR[err] R err], hal ogdn REPLAGXTOR] er rf] ,
-OCH err]COOH, -OCH err]COOR[err], -CHerr]OCOR[err], -SerrTR®err],
-OCH err]-CONR[err] Rl err], -OCH errT efr] OH,

-OCH err]-CH err . OCH[err]CH[err]CR[err]

-COOR[err], SENR) - e r T eRte

-SRerr], -SOR[&bms& 2 S

-Sqerr]NR[err]

-COR[err],

- CH(

 -OCH err[-CH err -CH:NC]-l - CH=
gP%]s——h-[CI—|(CJ]Q[er£])[13??]CR[fa{\IrH]OOCHerr] NCR[err]

CCNHSC{err]R[err] -CH=CH R err], CCCNR[err]R[err]

CH[ err]-o CO\IRLS%QCL@B?I rc]us.; admlnlstg_z;‘[te.i.r(frl oq_|[a?r{ r&de%é;q}lﬂ ea{éclﬂ& rJJas

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.

This Sheet Has Been Rep
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- o4 - REPLACED
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
o6 66.8 0.6
07 2.7
08 3.5 - 0.0
10 3.1 10.0
B § 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,

IT 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.

is Sheet Has Been Replaced -
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or by 1,3-dioxol ane or 1, 3-di oxane optionally nono-

pol ysubstituted, preferably nonosubstituted by - et

denotes a group of the formula A-CHerr]-, ACH
A-CHerr]-CHerr]-CHerr]-, A-CONHCH err], A CO ,
or A-CO-NH-CH err]-CH err]-CH err]-7 25 = wherein Ais a G or
N-1inked 5- or 6-nenbered het erocyclic ring which contains nitrogen,
oxygen or SynttpesdsaPlast dr oat ons and which may optionally be
nono- or pol ysubstitut ed by Cerr]-al kyl, =0 gOHnu-co-NEOR[err],

SJerr]-Rerr], NHerR] '~ rr]ﬁ%\lﬁ[’é’rr]lﬁerr], or OR[err];
g NC-CH,COOH

. . .
Ho_ NO
OJ\ ‘ NH,
R.z '

0 0]
: /U\ /U\/CN
2._N N
| !

This Sheet Has Been Replaced
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énd~R[ePr],5R[ern], Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr] and

Rl err] are as her ei nbef ore defined, optionally in the rmof the
racemat es, the enantionmers, the diastereoners and t he |NTHS (BHEET tHaesr BrEN
and optionally the phar macol ogi cal | y accept abl e sal ts |t her eBEPLACED
Parficularly preferred Rlerr] groups are-—cy® opentyl, wherein

- 11 - the cyclopentyl group may be substituted by =0, .Qr nonQ
di substi t ut ed HyCHGHﬁthglsbé?tf%@ BF?yofCEPFeFV?thS?ls 111ustrated 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
'iﬁi‘”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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-OCOR[err], -particularly OCOCH err], and these groups are particularly

preferred in conjunction with Rlerr] = n-propyl and R err] ¥ muslsasenult peey
general formula |la 0 H [Brr] REPLACED

- - 27 -

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.

Thls Sheet Has Been Repl
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wherein R err]
or la wherein R2
H, SJerr]-Rerr],

i s defined as herei nbefore.

an unbranched ([ err]-al kyl
-Oderr]-Cerr]-alkyl,

- COOH

Conmpounds of
group substi

cooCH err] or -CoOC[err]Herr], -OCOCH err], -aooqerr]Herr],

CONR[err]R[err], =NOH, -NR[err] R err] or -a28 IH nked 5- or 6-nenbered -

het erocyclic group containing nitrogen, are preferred inter alia.

Particul arly prBierinventbopsaRerrélategeteral sivphel and| 9ghgrrd 1t e:

-CH err] CH er r 1 Q31 £ i5HE enstfbhies k] phepsrhes 6hCeber sy Rehkerikling
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

_ O
.R
B N\l acid Ry - N
¢A\\ | 4 = i ¢A\\ | 4 R
60°
o ~n~ N 0P > TN
|
H
IX %
o Rz"'x
l .
CH,
O
Ry _ N
CA\\ | )—Rs >
0 N
-
R2'
Xl
R2I - -Rz -
—_—
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-CHerr]CHerr]CHerr]OCH err] -CH err]CH err] CH

12 -CHerr]CH err]CHerr]OH -CH err] CH err] OCOCH[ er r]
-CH err]CHerr]CH err]OCOCH err] CH-err] CH err] COOH
-CHerr]CH err]COOCH err] -CH err]CH err] CONH[ err]

-CH err]CH err] CONHCH er r] - 29 -

Compounds of general formula X (R,.-benzy'l) can easily be

obtained by acid hydrolysis (e.g. with formula IX

wherein R, = benzyl and R, = p-methoxybenzyl).

éynthesis plan IIIXI
o o

H H r

~x N

- ° : o C¢H; -CH, -NH,

= HCH, ~-C_, H . H HCH, ~C H,
N 2 T¢"Sg,-cocl N

o)\ HCOR, o H,

~o Base (o)

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

. This Sheet Has Been Replaced ;
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- 30 - i

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. =
Jé%r— 18T='c™ - - - - o

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

e _,— —t B L N I,

3.=1—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) - o
6-amino-1-(2- (p-bromophenyl)-ethyl)-uracil, 56.1 % of
theory, mp. = 291 - 292°C

i

Substituted 6-amino-5-nitrosouracils: <o

3.' 'm\a
. oo’

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 "OF. theory, mp. = 248°C - - - -

-
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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)
£) )
1- (2 (p—chlorophenyl)—ethyl)—5 6-d1am1nourac11 66.3 %
;oﬁﬁiﬁébry, fips = 279 - 280°C -~ : o
g)__.. st .
1—(2-(p-bromophenyl)-éthyl)—5,6-diamiﬁdﬁracil, 79.7 % of
theory, mp. = 273°C (decomposition) h '
- e
B ’Ims 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

)'=>~— e el . . I . e

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

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

126 - 128°C :

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

e) '

_6-am1no- —cyclopentylcarbonylamlno-1-(3—methoxypropyl)—
uracil, 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
theory, mp. = 311°C

o Seeea T

5)!»-— ._"7_' - . B . e

—Eyclopentyl 3-(2- (p—methoxyphenyl)-ethyl)-xanthlne,
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.

o ._-___

~ — e R . s e

L] HEN i
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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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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-

. This Sheet Has Been Replaced
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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

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

” 'ﬁ@o’a ‘Br . . : R : e

4.8 mMol of methylether-derivative are dissolved in
60 ml of absolute methylene chloride. At —20 +5°C a
solution of 0.65 ml (6.5 mMol) of boron trlbromlde 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

_phﬁse 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)

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.

3 The.catalyst is filtered off, the filtrate 1s evaporated
';:tagﬁryness #nd the residue is purified by - -

crystalllsatlon or chromatography

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

_—
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1- propyl - 3- (2- (pyri di n-4-yl )et hyl ) - 8-cycl opentyl - 7H puri ne- 2f 65 sn
1- propyl - 3- (2- (2- hydroxyet hyl ) -t hi oet hyl ) - 8- cycl opent yl -
7H-puri ne-2, 6-di one 1- propyl - 3-(2-(2- hydroxyethyl) sul fonyl et hy
cycropentyl 7H puri ne- 2, 6- di one 44

1- propyl - 3-(2- h%droxyethyl) 8-cycl opentyl - 7H-puri ne- 2, 6-

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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di one 1-phopy|«3-(37nethoxypropyl)-8-cyc|opentyl 7H-puri ne-
1- propyl - 3- (3-norphol i n-1-yl - propyl ) -8-cycl opent yl - 7FL purinef2
1-ggopyl-3a(3-tetrazol-5-yl propyl ) -8-cycl opent yl - .

- 45 -

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,

. This Sheet Has Been R laced
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purine-2; 6-dione. 1-propyl-3-(3-(am nocarbonyl)propyl)-8-cycl opentyl -
puri ne- 2, 6-di one 1- propyl - 3- (hydr oxyi m noet hyl ) - 8- cycl opent yJi:

2, 6-di one 1- propyl - 3-(3-pyridi n-3-yl -propyl)-8-cycl opentyl -
purine- 2, 6-di one The term "al kyl groups” (even when they are-
of other groups) refers to branched and un@rched Cerr], preferably
Cferr]-alkyl groups, for exanple: methyl, _eth n-propyl, iso-propyl,
butyl, iso-buty?3-2e¥. Bfit Fheoryt mPyyFyL57 penﬁ?P G so-pentyl, hexyl, heptyl
and octyl 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
7Jbgnzyl—s—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-
propylxanthine: ' '

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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The-term "al-kenyl. groups” denotes branched and unbranched Cerr],

preferably ([err]-al kenyl groups, provided that they have at §§$~
doubl e bond, e.g. including the al kyl groups nentioned above jfpro IE@I
EPLACL BEEN

they have at |east one double bond, such as vinyl (provided
unst abl e enamni nes or enol ethers are forned}? propenyl, isopropenyl,
butenyl, pentenyl and hexenyl. Exanpl es of al kynyl groups are

d err]-al kynyl éfr'oci'ps= ptRifed 3Bht they have at |east one triple bond,
such as ethynyhn gﬁQﬁargyl butynyl pentynyl and hexynyl. The térm

I Ik | | obut yl
Cert] - oveloal ol B aipe, deiol shund o1 SXEBheL CYFLERTERU. CYcl obutyl
unbr anched Cieﬂpﬂopylgdntmwmboxy and/ or hal ogen or which may be substituted
as herel nbef or & 98l fisfentyT'e3 405 InbehBRFRLAFITL 3Lb¥obFh RER LI, Uor T Ne,

chl ori ne, bron1n
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 )

.ﬂsa?s (amlnoaarbonyl)-propyl)—7-benzyl ‘8-cyclopefityl-1-
prbpylxanthlne. !
3-(3-(am1nocarbony1)-ﬁropyl)-8—cyclopenty1f14
propylxanthine, mp = 264 - 165°C

Th1s Sheet Has Been Rep
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| odt ne. - - - 20 - Exanples of cyclic
gr oups of general formula NRlerr]Rerr] include: pyrrole, pyrr¢ri
pyrrolidine, 2- nethylpyrrolidine, 3-nethylpyrrolidine, piperi
pi perazine, N-nethylpiperazine, N-ethylpiperazine, N-(n-
prpgyl)[piperaéinei N- benzyl pi per azi ne, nbﬂﬁhcllne t hi onor phol i ne,
I m dazol e, i mdazoline, imdazolidine, pyrazole, pyrazoline, razol i di ne -
t he above- nent i¥giheddBerocycl es may be substituted by C[err]PéIkyI
preferably nethyl, or carry one of the foll ow ng groups:

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 %

%Etﬁ:heory, mp. = 159 - 161°C - ~ o R

-

15. Acylation of hydroxy dgroups

1.3 mMol of hydroxy compound and 0.53 ml (6.5 mMol) of

is Sheet Has Been Replaced
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-(CHerrj)[err]-NH err], a ketal, -
(CHerr])[err]NH-(err]-Cerr]-al kyl,
-(CHerr])[err]-N(Cerr]-Cerr]-alkyl)[err], =0 “Zg““-~
-(CH err])[err]-NHCOOR err], (n = 2, 3, 4),_hal ogen, REPLQI@- BEEN
-NJerr], -NHerr], -CHerr]NRlerr]RlerrT, 49 - OH, CCCH -Sgerr

-COOR[err], -CONRl.errlRerr],.
C-linked 5- or W%‘? e"’kr%]eq:'e?% q%ﬁﬁ%ﬁ%ﬁﬁ&%qn 1%5‘6?2?%????%85%
oxygen or sul pmethasl dres erhokowide. | ritlsm[blt—le@ma@@dloﬂjrmﬂpf

"—--.._

met hyl tet rahydr&f&[&&g e i @ ché U{Rm ﬁ:@téﬁhaﬂéaiﬁténﬁaehylene
y- butylrolactone er ﬁ pyran err pyran tetra dro ¥rro|
pyrrol.ine, pyrrat REOPBEPR AT rRmbT g%ﬂﬁF?ﬁg elWﬁ%&ZOIe,

i mi-dazoline, i rgiﬂﬁlxeiﬁ laﬂﬂi tElYé aié&@tl@:yrﬂiﬁtmﬂe mrs'atni:ed tatiazaela,

oxazal e f,oggd; 29l e es‘g%lggfﬁg s ATt LDScDsk o Ofg! 1 FRYhe 18URRL! Ut o

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-cyclopentyl-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

< '~
=g . 0 . . ¢ e

16; Hydrolysis 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

- This Sheet Has Been Replaced -
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"=0' -denotes an.oxygen atomlinked via a double bond. Xan
derivatives with a high adenosine-Al-affinity pronote neurotr
the brain and can be regarded for exanple as functional chol
Substances of this kind of great interest for the

- 21 - synptomatic treatnent of degenerat PPe~di sorders of the

(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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cenfral nerwous system such as senile denentia and Al zhei ner' | sease.
The high receptor affinity should make it possible to treat ' -
| ow doses, so that virtually no side effects can be expected mh.cﬁgﬁ;%ﬁ§g§§§;;7
be traced back to the bl ockade of adenosine _receptors. In additi BB r

use as geront opsychopharmaceutical s and ﬁb39r6bics, t he adenosi ne
ant agoni sts desgcr. bed could be useful in the treatnent of cardiac and
circulatory di a *in the treatnment of respiratory disorders,
particularly bronchial asthma. Furthernore, xanthines of general formula I
exhibit diuretig dﬁg@ﬁrties and are thus of interest in the treatnment of

ki dney di sease a% ecause of their diuretic properties, fqQr treating high
bl ood pressure. 8~cxxh@pepbxbr%ré2rﬁaueaﬁr§ﬁ§m&F8°&¥5€Hé YRR | nesses
such- as organlccgfﬁbﬂiﬁyngﬁﬁgy) -Papkbpyonantliinease, depression, traumatic

CNS- danmage, ost str
195 P 3-(2 -carbamoylethyl) -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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neonatal brain trauma, dyslexia and hyperactivity. Conpounds |ofui@€AeL Ak = i ]
formula I, wherein R3 has an optionally substituted phenylvi erneRgﬁgggé BEEN l
are proposed for the treatnment of Parkinson' s disease. CystTT fibrosts

al s6 known as nucoviscidosis - is a hered‘F%?y di sorder caused by a genetic
defect on a certain ch ompsone. Q ,

succunb to the dséd Te '

exocrine glands. As a result of |ncreased productlon and greater viscosity
of the secreti g1 Gud'%FUEPUSHI} 28ER1VACE0R BIHANGRIr SN tdyediay i ons

my arise in the resplra ory rac rel Imnary i nvestigati ons have S own
that A[err] amlﬁﬁnmgtéo 84 mMol) of pyr1d1n1um chlorochromate 1in

of 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

neurol ogi cal+ deficit, respiratory depression (intoxication, ipost op)

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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- 22 - ¥ncrease the efflux of chloride ions, e.g. i CF PACcells. The
cells cone froma pancreas adenocarcinoma cell |ine which wa ol ated from

patients suffering fromcystic fibrosis (CF). The activity wasTHeSeesS
bl ocked by agoni sts such as 2- chl oroadenosi ne. Interestingl an REHuwééée“EN
in the efflux was observed only in those-d&3 s which canme from patre

suffering the di sease or having the correspondi ng genetic defect.
Starting fromthese prapyhyanthine,t31bd &xpéctBeorNat Mbi-n pdtdderm sL45°C

suffering from ﬁ{stlﬁ E#Ei@ﬁbﬁt&ﬁuﬁﬂ\(QSdeﬁ?B%bxyTe&ﬁyqqn%@m&‘ttﬁﬂC)mﬂ ng to
the invention wll regulate the dlsrugtgd e tro&yte nana%%ﬂpnt(% jge
cells and will aIIevPEPBY9ﬁ€n§9 heoty, mp-: 1

21. 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 flltratlon. - e

-

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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of the di'sease. .Adenosine antagonists can be used to treat |ung diseases,
particularly asthma, allergic lung di seases and chronically j?ﬂH

| ung diseases. It is to be expected that the conpounds accor |nd SHEEh @A
invention will also be suitable for the treatnent of lung di ACED
I nhal ati on, because of their high potency? 24 F particular interest is a

a conmbination o onpoynds of gen r.al ornula I ac ording to the invention,
in particular t om netic active
subst ances, for exanple 3- (2- propynyl oxy) - 1- azablcyclo[2 2. 2] octane (\Wal

801), for the t69§%"§2¥>f°§19@%%%'1€ %&n‘i%z]%?%@ﬁ%ﬁes%freagﬁi& wu-]ﬂ‘eo Cf"ge&?ior
8

bi ndi ng val ues were £&r moned “anadr 0gous i nger et al. nlng

and funct i onal eRavatesr pung: ishaken hmﬁalri R{ Fite RN He r%@?ﬁ
of methylene chloride, 1.0 g (1.65 mMol) of oxone

[= 2KHSO; * KHSO, * K}HSO,] 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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Bi ocheni cal and Biiophysi cal Communi cations, Vol 187, No. 2, 919-926, 1992".

REPLACEMENT SHEET - 23 - Effect on —+Ahibition
of locomotor activity in the nouse achieved by adenosine antqg §§W§EFHASBEEN
adenosi ne- antagoni sm Subcut aneous admi ni stration of an REPLACED

adenosi ne- agoni'st was abl e to induce inhibi®% 6n of |ocomotor activity in
mce in the hour_fol]]ow ng adm.ni s The t tQ_detern ne .how a
test substance Wift rﬁ?ﬁéﬂ%ﬁe?hwégﬁyééﬁnFlglP§ Beha1akiind®'E.7 Hor)
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
tﬁtész >-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

Sheet Has Been Replaced
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The-nmeasurenents for this test are concerned with the nunber of tinmes a
| ight beamis broken in notility chanbers. The figures are
conputer imrediately after the substance has been adm ni st
first hour after admnistration is evaluated, since the actX
aderiosi ne agoni st occurs during this perLogg — In addition to the m¢
which are given both the adenosine agonist and the test substance, one
group is gi ven'mknceglml(dyi & aaqlzd}ha solution), one is given the
adenosi ne agoni St %t Iose sél uti on and one group is given the maxi mum
dose of the te&p.sag (%ce and Nad solution. The individual animls of all
the treatment groups are tested in separate neasuring chanmbers over the

same per.l od Of.Ag'l'éi'i%gously to the methods described hereinbefore, the
compounds of general formula I listed in the Table were
prepared.

LR
N N

)\ | N/>_ Ry | '

. R2 T

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

This Sheet Has Been Replaced




- 24 - Table la. Exanples according -Ki [ nMol /1] Locom
to Table | Alerr] (ng/ kg) O THIS‘SHL-
7.5 3.0 04 8.0 :
0.6 05 46. 7 0.6 06

66. 8 - 0.6 07 - 57 - 2.7 08
3.5 10.0 10 3.1
10.0 11 Example R, 4.0 0.6 MB. °C
36.4 No 2.5 15 . 6.4
0.6 i
1 -7 CH,CH,CH,CN - >300
2 CH,CH,CH,CH,CH,CN 160
3 CH,CH,0CH, B 185
4 CH,CH,CH,OCH; | 174 --175
5 : CH,CH,OH 216
6 CH,CH,CH,0H 213 - 215
7 CH,CH,0COCH, 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
: OCH. -
12 CH,CH,CONHCH; 5 297 - 298
13 CH, ~CH, CONHCH, OCHy 221 - 233
i OCHIS
: co-
14 _ CH, CH, C N\ ,9 169 - 171
‘f% T CH,CH,CH (OH) CH; (e - 198-- 199
16 CH,CH,COCH, 223 - 224
17 CH,CH=NOH - : 247
Tlm Sheet Has Been Repl
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17+~ . i 3.8 0.6 19 THIS SHwT f

11.5 0.6 24 - 1.7 2 S BE EEN
29.3 31 9.1 10.0 4 REPLACED

2.1 2.5 52 ' 5.0

0.6"59 2.0 - 58 - 0.6 60

3.8 : 0.6 68 32.6

2.5 70 - Example 6.2 0.6 mplhecconpounds
according to the invention caﬁ be prepared by anal ogous net hods known per

se as |IlustraFEh for exanple, in synthesis plans I, Il and IIl. The

person skilled
xant hi nes, but lshe fol | ow ng e OM,CHETH A, section wi |l explabe Kt len detai
once. nore with-reference to sone |nportanf key conpounds.

19 / \ 176 - 178

20 : : > 152- - 159
CH, CH, CH, -N

21 -
CHzCHf@ 215 - 216
22 CHZCH?—*<Z:::> 188 - 189

23 ; . _ 153
24 : CH2CH2‘©_OH 270 - 272
25 CH2CH2CH2—<<:::>}——OH '239 - 241
26=. . s 208
- CHZCHZCHZ<j>—OCH3 153 - 154

This Sheet Has Been Replaced _
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REPLACEMENT SHEET

26 -

- 25 - Synthesis plan |

[err]

THIS SHEET HAS BEEN

|

(KA A

_ REPLACED
-— 5 9 -—
Example R, MP. °C
No -
28 - CH, CH, @—OCOCH3 232
29 181 - 183
CH, CH, CH, OCOCH;,
.30 CH, CH, CH, Q—OCHZ COCH 190 - 192
31 ' 141 - 143
CH, CH, CH, @—OCHZ COOEt
32 224 - 226
33 -
CH, CH, CH, @OCHZ CH, GAC 139 - 140
34 CH,CH,CH,OCH; R=H 257 - 258
CH, CH, CH, OCH,
35 292 - 293
- R,=H
36 CH,CH,CH,OCH, R=H 137 - 138
:T-fé* e o e ‘R,=CH,Ph - .
37 CH, CH, Cl 298 - 299
R,=H
This Sheet Has Been Replaced




A characteristic feature of the synthesis illustrated in plan |s=that—
Rlerr]' is introduced at the diam nouracil stage (IIl). Rerr]' iT‘s“"SaSHébr HAS BEE?
functional group, selected fromthe group of definitions of R ekr] wiNFRLAHED
proviso that R err]' nmust not interfere with the synthesis of the xanthine
and can be converted into the desired R2_ogggeneral formula | before or
after the cleavage of the protecting group R4 (preferably benzyl) (formula
VIT1). A prefemsaghpdef i nitiomrof Rierr]' is a nethoxybenzylMgtoeag, for
exanple. R err]Noi s inserted by am noacyl ati on and subsequent cyclisation to
formthe xanthin€. 1In order to be able to carry out al kyl ation
del i berately i mI=positiom, Tt TS Tecessary to protect the 7-positiom, €. g.
usi ng .a benzyl 3$oup. The al KSH.&H,08H; are carri edR@tH by red®8i ng28@ét h
Rlerr}-Z, wherein R err] = benzyl or nmethyl and Z is a readily cl eavabl e
group such as hal ogen, nesyl or tag In case R err] denotes a nethyl
group in the final conpound of geféral\ fornula I, the xanthine V is already
irreversi bly nmaahyl at ed atCHiH, t\age/ RiéBr] is then insgsbed pBBO the
protected xanthine VI by N R.=H

1

40 : 311
o CN

R.=

a1 CH, >350

42 CHz@—CN 265 - 267

43 ' 322
CH, CH, NH,
44 Cﬂz@Noz . 259 - 260

45 l68-169
CH, OCH, CH, OH

46 . '(CH,) -S-Et 144 - 145
a7 - " - ~(CH,) -S-(CH,) ,~OH 160 - 161
’:-‘i;“_-- el _ o . L e
48=. CHzCHzCHz@mHZCHZO 168 - 169
49 ' 162 - 163
This Sheet Has Been Replaced’




al kyl ati%n. < The convids SheqMadeeR@ikdd | Nt 0 hydrogen can then be carried

in the 7-position.

out by cleaving the prec
yet assuned the desire Jﬂm
can now be converted i ' mula VIIa)

happened, the protécting group is then spligh off. Exanples of this are

descri bed in the general

operation instructions under

If Rer
err] of the end conmpound |
and, if this h

la 1.

. i Rl
I + ITaAI " TTOUt
’

S SHEET HAS BEEN
ot REBLACED

points 12 and 14 to

23. The conpourElsamplgeneral Rprnula |1 and 111 are inportamp.i nicer nedi at es
It has been found, surprisingly,
p- met hoxybenzyl™group or a di- or trinethoxybenzyl group in the 3-position

and are cl ai me s such.

that a

of the xant hi neTof—formo=atXTam e
t he benzyl protecting gro
of -obtai ni ng xant hi ne der

50
51
52
53

54

55

56

o S

PSR :-- y L _—- S

ord i

58

R ok o

sctTvety Theaved—Tmorder—toobt ai n

Thi s opens up a new net hod

mula |. By

CH, CH, <j>-ocr12 COOEt.

CHZ CH2 - < >
' N

N

CH,CH,S0,CH,CH,0COCH;

CH,CH,-N = O

CH, CH, NH —C

CH, CH, -

191

179

187

167

171

162

141

231

255

- 193

- 181

- 189

- 168

- 172

- 163

- 142

- 232

- 256



hal ogen,

27 -

al kyl ati ng xant hi nes of gener al
OH, nesyl

or tosyl), cleaving the benzyl protecting g
optionally converting Rlerr]' into Rerr], conpounds of generalq#gF

can be obtained in a sinple manner.
REPLACEMENT SHEET

to a sinple and generally

formula X with Rlerr]'-X (X =

PNTIER

F

-‘-51 1AS BEEN

EPLACED

CH2 CHZ _N S

246 — 248

--¢8-- The invention also relates

Example R, MP. °C

No.

59 CH, CH, N 201 - 201

<\ />

60 (CH,) ;CONH, 264 - 265

61 CH,CH, - <;:>‘oca2 ~CcooH 224-226

62 CHZCHZQ 195 - 196

N
63 CH, CH, CH, - N<:>< 168 - 196
64 CHZ CHZ QOCHZ CHZ OH 231
CH, —CH, COOCH;

65 235 - 236

66 _ 310 - 311
g ==+ ~CH, CH, CH, ‘NC%Q 196— 197

68 / N\



appli cabf e method of preparation for synthesising xanthine derivatives
substituted in the 1- and 3- positions, wherein Rerr] and Rlerr] pmay

represent any desired groups, provided. that they can be i ngerHIeGHBET &AS BEEN

el ectrophilic reaction. Synt hesis plan 11 [err] REPLACED
H  ea - -
Example | R, MP. °C
No. '
_ -
79 CH, CH, CH, N N—H 253 - 254
\/
80 CH, CH, CH, —{ 136 - 137
N
\
81 CH, CH, CH, —( ) - 216 - 217
) N
_ N
SO, CH,

82 .CHZCHZCHZ —< > 146 - 147
N .
\
H
83 _ 218 - 220

84 (R) —CH,CH,CH (OH) CHy 198 - 199

85 CHZCH?_@——SOZNHZ 307 - 308
86 CHZCHZSOZ_NHCH3 225 - 226
875 CH, CH, SO, N(CH; ), 190 - 191



- 29 - ©onpounds. of general fornulia X (R4-benzyl) can easily.he abtained

by acid hydrolysis (e.g. with formul.a | X wherein R err] = beng{HISSHER] 843 BEEN

= p- net hoxybenzyl). Synthesis plan Ik [err] REPLACED
- 63 -
Example R, MP. °C
N9.
69 CH, —-CH, QWHZ —-CON (CH3) 2 160
70 CH,CH,S0,CH,CH,OH 213 - 214
71 c:1-12(:1{2<;>—'C0NH2 265 - 266
. /
7z CH, CH, N 188
\
o
73 _CHZCHZCHZ—N<:>vOH 163 - 164
74 CH,CH (OH) CH,0H 225 - 226

75 CH, CH, ‘QCHz NHSO, Me 210
76 CH, CH, -@T‘\‘\ 'O 214 - 215°C

o)
77 L 3 "l
- CH,CH,CH,-N N—COCH; 169 - 170
=, . /—\ )

(



THIS SHEET HAS BEEN |

- 6 5 -
Example R, MP. °C
No -
887 CH,CH,NHCOCH;, 268 - 269
89 CHZCHZOCHZCHZ 160
20 CHZCHZNH—CO— \ /Iq 254 - -255
9T 267 - 268

CH, CH, NH-CO- { N—H

Me = Methyl

Ph = Phenyl

This Sheet Has Been Replaced
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The“fol l'om ng are general operative instructions in order to prepare the )
conpounds according to the invention. [i?ﬂngFFrHASBEFjJ

REPLACED

- 66 -

. 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 contain 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. condensatlon products of fatty

alcohols with ethylene oxide or préservatives such as p-
\

ThN Sheet

-l lmll Wi~

hydroxybenzoates.



- 30 -

KOCN are added and the resultlng nlxture IS stirred at this

1. Monosubsti t ut eBh 333“ cedpl of amine are dissolved in a
solution of 18.3 m (0.34 [err] SO err] and 1000 g1 of
distilled water. The m xtu 85[err]C 55.8 ¢ (0 6 %Eh'?kASBEEN
P af i

1ACED

unti'l the reaction is conplete (30 - 90 m 7 - The reaction n1Vf“rﬂ
diluted with ethanol, cooled to ambient tenperature and filtered. The
filtrate i s eviyyimiathaorsatesd. t he solid residue is dried in a drying

cupboar d.

The foll owi ng nonosubstituted ureas, inter alia, were

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



prepared¥in this way: a) p-nethoxybenzylurea, 85.5 % of theory, np. = 156
- 158[err] C b) 2-(p-nethoxyphenyl)-ethylurea, 91.4 % of theo .
127[err] C c) 3-(p-nethoxyphenyl)-propylurea, 91.8 % of theor
173[err] C d) 2-nmethoxyethylurea, 97.3 % of theory, np. = 72
3- net hoxypropyl urea, 92.2 %of theory, np- 6879 - 8l[err]C f
2- (p-chl orophenyl ) -ethylurea, 73.2%of theory, np. = 150 - 151[err]C g)
2- ( p- br onophenyErreemedur ¢hend hod¥tenadhedrth ansolutikfs of 184[err] C

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

K i
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35-Cp=~cﬁla.oroprhenyll\)-pfo f theory, np. = 146 - 150[err]C
31 -...2. Substituted m\@m: | 220 m of acetanhytm
mxed with 57.6 g (0. 68+ etic acid and 0.62 Noll 8PS SHEET Has pg

monosubstituted urea [see 1.]. The m xture is heated to 75 - FEAGRH .

e

stifred at this tenperature until the read9on is
Claims

1) New compounds of general formula

0]
Ry
Rl,N N
4])\ | ) R,
o >~ 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, -CHNRR,, 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

This Sheet Has Been Rep laced
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conpl et'e (30 - 90 mn- t—sthen——cool ed, diluted with ether and suction

filtered and the cry is washed with ether. The follow n _—
cyanoacet yl ur eas, fﬂ”m llglmmﬂmmlepar ed in this way: ms‘ggﬁ\ i
N- (p- et hoxybenzyl) N*- cyanbackt il ureg, 81.3 % of theory, rp:~2 Eégf@@f@]c

b) N-(2 (p- met hoxyphenyl ) -ethyl )-N - cyan-eaw@tyl urea, 69 %d

142 - 151[err]C c) N (3-(p-nmethoxyphenyl)-propyl)- N' cyanoacet hyl urea 83 7

% of theory, np. = 162 - 164C d) N 2-net hoxyet hyl -N -cyanoacetyl urea, 78.9
% of theory, np. = 129.- 132[err]C e) N 3-net hoxypr opyl - N - cyanoacet yl urea,
74.4 % of theoryr rrpH }3&\ lzﬁ[err]C f) NH - NH
d / l /IL ' U\
' N
H NH, NH ~NH,

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,
-(')CHZ-CONR(,R7 » —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,,
) _-"CH(O )2, -NHCOORs, ~CH,CONHSO,R,,
_: : -CH -O CONR R7, )
-CH -CH,~0-CONR(R-,

. This Sheet Has Been Replaced :
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N- (:2- ( p-.chl or ophenyl ) - et hyl )

192 -

193[err]C g) N (2- (p lbr

of theory,

np.

= 192 -

193[ er

il

anoacet

urea 59 5 % of theory,

np. =
cyanoacetyl urea, 80.2 %

Y 1N ﬂ

|_tuted 6-am nouracils:

0.5 4

nol of substituted cyanoacetyl urea [see 2
and heated to 50 -

absol ut e et hanol

H
S

=N_ R, NH | NH
NH,

- 71 -

| s placed in 1250THIS SHEET HAS BEEN
REPLACED 32

H

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 directly or via a C, ,—-alkylene group, by
-CN, -CH,NRR,, =0, =-OH, -OR;, =-NR/R,,

-NHCOR;, —-NHCONRR,, halogen, —OCORg,

-OCH,COOH, -OCH,COOR;, -CH,0CORg,

-SO,R;, =OCH,-CONR(R,,

-OCH,CH,0H, =-OCH,-CH,~NR/R,,

~OCH,CH,OR;, —~COOH, -COORg,
-CONR(R,, —-CH,0H, —CH,ORg,
-SRg, -SORg, -SO,Ry, -SOH,
~SO,NR¢R;, —-OCH,~CH,0CORy, —-CH=NOH,
~CH=NORg, -COR,, ~CH(OH)R,,
~CONHSO,R;, -CH(ORg),, =NHCOOR,,
—CH=CH-Ry;, ~OCONR(R,, -CH,-O~CONR(R,,
—CH,~CH,~0-CONR(R,

-CHO,

Tlus Sheet Has Bcen Rep
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80GC. A'solution of 3.8 g (0.17 nmol) of sodiumin 190 m of absol ute ethanol

i s added dropw se and the resulting suspension is stirred forrmdspk I §B‘?¢E
reflux tenperature. The mixture is diluted with distilled water, bn)]!: N
optionally neutralised with HC and the crystalline product=
filtered. The follow ng 1-substituted &-agi+ouracils were

alia, using this nethod: a) 6-am no-1-(p-nethoxybenzyl) - urﬂ"’m”ﬂ "’Mm"”m
theory, np. = 276 - 278[err]C b)

6- am no- 1- ( 2- (p- net hoxyphenyl)-ethyl)-uracil, 69 % of theory, . = 233 -
236[err] C c) G-ﬁn’ @-N\(S (ﬁrret hoxyphenyIMI_propyI )uracil, Eﬁﬁ % of theory

N |
V4 h )J\ NH2 DY NH/L NH2

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-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;, —-CONRR,, —COR,, —-SO,-R;, —-CONR(R, or

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

‘l

Ry 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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d) 6-am.no- 1- ( 2- net hoxyet I8 A % of theory, np. = 229 -

230[err]C e) 6-am no- 1(33]"“"”"%“”“ acil, 68.1 %of thepiy; Fias -
208 - 210[err]C f) 6-ami no-*1-(2- £p-thldrophenyl)-ethyl)-uracil} %gsi?%i AS BEEN
theory, np. = 282 - 283[err]C g) 6-am no-1-(2-
(p-bronophenyl)-ethyl)-uracil, 56.1 % of-th®osy, np. = 291 - 292[err]C 4.
- Substituted 6-am no-5-nitrosouracils: 0. 005 nmol of 1-substituted

6- am nouracil [see 3NH,j s-C0RBend@d,Hn 4COGRy -GICHJCOOR}] ecCMater; in the
case of starti ng‘ COHBEHQ@@I_\Iﬂﬁﬂﬁho?Je particularly difficult to

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, ;

Rg ;f&enétes C,-C,~alkyl, optionally substituted by OH,
=¥ 0COR;, WH,, NRR, or NHCOR,, ‘and R, preferably
= 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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-33- .dissolve, ethanol is also added heat ed to 80[err]C
and conbi ned with a solution of 0.36 (lelllmmlmmllt lmodl um nirtrs §r§:‘*r"§~}% BEeN
of distilled water. Then 0.7 m of glacial atetfc faci*d are dded @BdLﬁégb

m xture is stirred at 80[err]C until the reaction has ended.” THe TEactTon
m xture is cooled, the reddish-violet resigae-is suction filtered and
washed with distilled water. The follow ng 1-substituted

6- am no- 5-ni t r osour ayiclealdkyd grewy,cd brdmnvthesl ior; wrdrsndhed aiknbd;

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,
' —C ,—alkenyl, C,—-C,—alkynyl, a benzyl- or phenyl-

group, Which is optlonally mono- or polysubstituted
by OCH;;

Ry denotes C,-C,-alkyl, C,-C,-alkenyl, C,-C,—alkynyl,
optionally substituted phenyl, optionally



a) .6-.am.no- 5-nitroso-1-(p-nmet hoxy O6%of theory, np. =
233C b) -6-am no-5-nitroso-1-(2- (ifili HI thyl) uraC|I 75.8 % of
theory, np. = 227[err]C c) i

6- am no- 5- nltroso 1- (3-(p-net hoxyphenyl) propyl) uraC|I 49. h THOPHERHAY BEEN
d) 6-ami no-5-ni troso- 1- ( 2- net hoxyet hyl ) ~ur7acid , 80 % of the mREPLAGED C

e) 6-am no-5-nitroso-1-(3-nmethoxypropyl)-uraci I 58.5 % of t heory np. =
227 - 228C f) 6-am mb§tmtutedobén@21(ng_Ick-ocfﬂtphea;lk}’let hyl ) -uracil, 88. 5 %
of theory, np. = 235 - 236C @)

6-am no-5-nitroso-1-(2-(p -brormphenyll_)l ylzz uraC| |, 76. 6% of theory, np.
= 248[err]C Ry denotes —COORg, -ORg, ONR, ydrogen, -C3- '

alkyl, optionally substltut_:ed phenyl, -CHZNR6R7,
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

: RLN N’ .
PN
07 ™\ N
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,ORg, =COOH, —-COORg,
. =CONR ¢Rys ~CHO, SRy, -SOpRy,
’?—; ~SO;H,’ SSO,NR(R,, —OCH,~CH,0CORy,
*. =NOH, =NOR;, -COR,, —CH(OH)R,,
-CH=CH-R,,, OCONRH

4 J\ l
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5. lsubstltuted56d|am bl of 1-substituted

6- am no-5-ni trosouracil gmumﬂ“uluwn;ﬂmd in 50 m of conc. ammoni a;
for starting conpounds. mhch are particularly difficult to Y7- X
et hanol is added. At 30[err]C a solution of 2.35 g (13.5 I§fSH§5ﬁiEMmBEEN
dithionite in 24 m of distilled water is agded dropwi se. Theoj XREH.ACED
stirred at anbient tenperature until the reaction has ended, then the
crystalline product is 3uct|on filtered and washed with distilled water.

H = N_, R NH NH

4 l
H “ONH,  SNH SN,

or by 1,3-dioxolane or 1,3-dioxane optionally mono-
or polysubstituted 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,NR(R,,

-NO,, -OH, -ORg, —-NHCOR,,

-NHCONR,R,, halogen, -OCORg;, —-OCH,COCH,

-OCH,COOR,;, —-CH,0COR;, =-SO,Rs,

-OCH,~CONR(R,, —OCH,CH,OH,

-CH,CONHSO,R;, —OCH,-CH,-NR(R,,

-~CONHSO,R,, —-OCH,CH,0OR;, —-COOH,

~COOR,, —-CFj,

cyclopropyl, -CONR.R,, -CH,OH,

~-CH,0R;, —CHO, -SRg;, -SOR;, —-SO,R,,

-SO;H, -SO,NRR,, —-OCH,-~CH,0COR,,

—-CH=NOH, CH=NOR,, —-COR,, —CH(OH)R,,

—-CH(ORg) ,, —NHCOOR,,

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

~CH,~0-CONR(R,,

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

-_—
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The fol l.owi ng 1-substi tfut ﬁmmmm"mm Ci s, inter alia, were prepared

usi ng this nethod: a) 5 HI thoxybenzyl )-uracil, 93.2 % of

theory, .np. = 252[err]C b) * THIS SHE
'Yr

5, 6-di am no- 1- (2- (p-~ mathoxyphenyl) ethyl)-uracil, 88.5 % of tjheor
249" - 250[err]C c) 5, 6-di am no-1-(3-(p- nﬁetmmyphenyl) propyl) .
% of theory, np. = 252 - 253C d) 5, 6-di am no- 1-( 2- net hoxyet hyl ) - uraC|I
84.4 % of theory, np. = 246C e) 5, 6-di am no- 1- ( 3- net hoxypropyl)-uracil,
58.5 % of theory, np. = 248[err]C (decorrposition) f)

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;

R, denotes a C;-, C,~, C;— or Cé—cycloalkyl—cé-cs—
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 CONRR

' T -

% ¢ - —=CH, -CH -=0-CONR R7,
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(2- (*p-chl or ophenyl ) -et hyl ) - SrTS II 1mﬁ II 6.3 % of theory,
np. = 279 - 280C 1-(2-(p-bro 6 di am nouracil, 79.7 % of
heory, mp. = 273C (deconp05|t|on L HﬂSSHELFF&5BbEV

1-

t

6. 1-Substituted 6-ami no-5-acylam nouracils and 1-substitute REPLACED
5- am no- 6-acyl am nouracil s The acylatirg78osition (5- or 6-position) 135
not :

H = NC Ry, NH NH
/ Pr’ //Jl\~NFi N lL\

H 2 NH ~NH,

or by 1,3-dioxolane or 1,3-dioxane optionally mono-
or polysubstituted, 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
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
remrr !
_ _. = - - . H3C\/\N N

E- R )\ l )——R_—_,.
0 N N

|
R,

R
o

Ia
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i'rrp,ort'ant for the follquj ' has not been determ ned. In the
I nterest's of sinplici tqmﬁnm; “ﬂﬂ "t product acylated in the 5-position
i s 'gi ven hereinafter! : - stituted 5, 6-di am nourgett—f-see-5-]

are_suspended together with 78.2 g (0.64 nol) of 4- dinethyl arnﬂﬂﬁﬁﬂﬁmﬁéﬁ BEEN
(DMAP) in 2400 nl of absol ute dinethylforneeide (DMF). At O - LsLerrREPLACED

solution consisting of 0.55 nol of the corresponding acid chIor|Qe in 200
m of absol ute DVF iwhearddad Rir dpmbsehleh'eliab@fonflee defingde and R;i Ased,

whil st cooling wt h%ﬁfug Wiidotde fﬁ&&tﬁﬁg‘ ded and is then all owed

to come up to anbie erature. reaction mxture I s evaporated to
dryness, the residue is trlturated with distilled water. The crystalline
product is suction filtered and washed with distilled water and

diethylether. = The foll ng title ¢ ounds wei<jr\ed, i nt er alia,
o]
' OH
0 o;n . OH

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.

i 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

o --'-.‘_ -
.; ??'whlch contains 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,,

- This. Qheet Has Been Rep laced
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gs;-%gnghgscgﬁlt gggnt ;II) car bonyl ami’ no”"ll@l"l"al"ﬂ"lﬂ)umlw )- uracil, 88.3 % of ——

t heory, .np. = 261 -
met hoxyphenyl) ethyi)-uracil, 80.6 %of theory, np. = 217 - .2
c).” 6-am no-5-cycl opentyl car bonyl am no- 1= (o (-

262C b) 6-ami no-5- Eyct optntdyl ¢ar bonyl am nof %FﬁﬁgﬁﬂErHASBEEN

er RE@LACED

nmet hoxyphenyl ) - propyl )-uracil, 84.8 %of theory, np. = 126 - 128C d)

6)

-COR,, -SO0,~Rg, —CONR,R, or

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

pejnget

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
heterocyclic rlng which contains nitrogen, oxygen

1_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.

This Sheet Has Been Replaced |




- 36 - .6-am no-5-cycl opentyl car bonﬂ“l“lrl“l"l“lH“Hlmxyet hyl)- uracil 84 4
% of theory, np. = 209 - 213[err]C e}y e "L T s -+ THIS SHEET HAS BEEN |
6- ami no-.5- cycl opent yl car bonyl am no- 1- ( 3- net hoxypropyl ) - ur &ci |-, BZPLYCEP

t heory, f) 6-am no-5-cycl opentyl carbonyl am no-1-(2-(p-
chl 6rophenyl )-ethyl)-uracil, 66.3 % of theprys np. = 258 - 259[err]C

6- am no- 5- cycl opent yl car bonyl am no- 1- ( 2- ( p- bronophenyl )- ethyl)-uracil,
68.5 % of theory, nplew xMithind@earinia®ivesy ofXayarenrals Hawula ul eeri Fat he
3- and 8-positions Q. QhiT & ohic I lid!sb SRt ) am nour aci |

(or -

characterised in that the group R; is an

unsubstituted cyclopentyl group.

8) Process for preparing xanthines of general formula
I

0 ,R4

Ry N

)\ I 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,
i%COOH_or a reactive derivative thereof, whilst

r et
B 2= =N
g =

“functichal groups in R; must be protected if
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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1- substituted 5-am no-6-acylam nouracil) [see 6. ] are suspended I n 10 m of
t etrahydrofuran and conbined with a solution of 2.38 g (0.05f E , -
l'i t hi um hydroxi de- hydrate in 70 m of distiIIed wat er. The eac% 'fFHASBEEN
m xture is stirred at 70 - 80[err]C until the reaction has erded; PREACHRde |
acidic wwth HJ and left to cool. The crysgalline 'product is suction

filtered and washed wth distilled water. |If necessary, i '
recrystallised fromethanol in order to pdrify it. The foII m,' "u "l""u””",
xant hi nes substituted in the 3- and podi ti ons, were prepqre

by this nethod: a) 8-cycl opentyl - S@Zyl) xant hi: ne, 77.8 % of
theory, np. = 311[err]C
8- cycl opent yl - 3- ¢2- (p- met hoxyphenyl ) - etthyl ) -
= 256.- 258[err]C c) - 8-cycl opentyl - 35¥3-

anthine, 42.3 % of theory, np.
phenyl ) - propyl ) - xant hi ne,

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 c is optlonally further treated using
partly known processes as follows:

LI 1f— R, '="H, R, = H of formulaV

~
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-37: =90.5 9%of theory, np. = 292 - 293[err]C d)
8-cycl opent yl - 3- ( 2- net hoxyet hyl ) - xant hi ne, 68.3 % of theory, 3Hh$ EaQQ

294[ err]C e) 8-cycl opentyl - 3- (3- met hoxypr opyl ) - xant hi ne, lﬁﬁﬂg%gxﬁgb
= 240 - 247C f) 8-cyclopentyl-3-(2-(p-chlorophenyl) - ethylhaxaﬁ

H-E5

81.3 %of theory, np. = 298 - 299C g) - 83 -
0 "R
- . / 4
- Rl\ N
- L
' o I;] N .

a protecting group is introduced into the 7-

* Cc L M S *

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
CfL\ | ¢ -
ol;T.N
R,
whereln

R1, R. and R; are defined as in one of the preceding

T

;égég‘clalms,'characterlsed in that, starting from a

compound of genéfal formula

Th1s Sheet Has Been R laced
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8- cycl opentyl:- 3- (2- (p- br onophenyl ) - et hyl ) - xant hi ne, 60.1 %of theory, np. =
306 - 307[err]C 8. 7-Benzyl xant hi nes substituted in 3- H”Q IAQ SEN
0. 02 Mol. of xanthine substituted in the 3- and 8- position"Tg%%u%i §
3.0 g (0.022 nol) of potassium carbonate are suspended in 140

absolute DMF. The mixture is stirred for_ogg hour at ambi enttenperature
and then 2.62 m (0.022 nol) of benzyl brom de are added drop
m xture continues to be stirred at anbient tenperature. I|f th mﬂ gmﬁg“" I,II”“I
stops before all the starting conpound® have Bgen react ed, *0
of potassium carbonate and benzyl brom fe naylbe added. After the reaction
has ended the m xture is. evaporatied S, the residue is taken up in
nmet hyl ene chl ori dé and extracted w;;g\ Ry gani ¢ phase is dried
d

wi th. sodi um sul'phat e and evaporat e %% . The residue is purified by
crystal lization or by 0O

| IX

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
IX

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,.
-"“_..; ?:’“ _ e 2 L,

10&“ Intermediate comﬁbunds of general formula

I' his Sheet Has Been Replaced




chronatography - 38 - s S
the foll owi ng 7-benzyl xant hi nes substituted in the 3{E§ﬂ§éHEEFHASBEENI

inter alia, were prepared: a)

- 8-cycl opentyl - 3- (p- met hoxybenzyl ) - xant hi ne, 66.2 % of theory, np.

165[err] C b) 7-benzy|-8-cyc|opentyl-3-@23sp-nethoxyphenyl)-ethyl)-

8-posit|ons
7- benzyl

S

REPLACED

et CePs RN O

;31 -

wherein

11)

12)

13)

14)

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

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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xanthine; 77.% of_theory, np. = 152C c) 7-benzyl-8-cycl opentyl - 3-

(3- (p- et hoxyphenyl ) - propyl)- xanthine, 64 %of theory, np. = 146 -

148[ err] C d) 7-benzyl - 8-cycl opentyl - 3-(2-nmet hoxyet hyl ) - xant h{ IS@ﬂEQT%ASmEFN\
theory, np. = 140[err]C e)
7- bénzyl - 8- cycl opent yl - 3- ( 3- met hoxypr opw )gexant hi ne, 77.7 @6$+ theory,

= 130 - 132[err]C f) 7-benzyl-8-cycl opentyl -3-(2-(p-chl oropt -ethyl) .
xant hi ne, 39.8 % of theory, = 179 - §80C §H9. 7-Benzyl

o S ;;;fgmﬂunnmﬂnluuu

nErT T

substituted in the 1-, 3- and 8- positiofls
substituted in the 3- and 8- poS\jofs. '

pot assi um: } ﬁjL\\

wherein R; denotes a group selected from the

following
“OH
i \’\0
ii OH
0] ;
OH OH
and

R, denotes a polar aliphatic group or a heterocyclic
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.

.ﬁ
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car bonhate and .7..15 mvbl of alkyl-, al kenyl- or alkynylhallde are stirred in
56 'm of absolute DVF until the stiarting substance has reacted conpletely —,
(i f ‘'necessary, sonme nore potassium carbonate and al kyl hal i d¢ 'ﬂﬂ&SHéEﬁﬂ%éd¥fN
The reaction mixture is neutralised, evaporated down, the re¢si dueRER-A4CERen
up i'n methyl ene chloride and extracted w-t87dstilled water.” The organic
phase is dried with sodi um sul phate and -
39 - -evaporated to dryness and the resAdabractpurified, if necessary, by
crystallisation or by chromatography.

" The present invention relates to new xanthine
_de"i:-'ivatives, processes for preparing them and their use
in pharmaceutical compositions and as intermediate
compounds.

—_—
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Using this;,-methpd, the followi ng 7-benzyl xant hi nes substitUted in the 1-,

3- and 8-positions were prepared, inter alia: a) _
7-benzyl - 8-cycl opentyl - 3- (p- met hoxybenzyl ) - 1- propyl xanf rREPEACOEND SHEET
theory, np. = 110 - 111ferr]C b) -
7-benzyl - 8-cycl opentyl - 3- (2- (p- met hoxypheny] ) -et hyl ) - 1-,pro%y$>§m§%ze,-

% of theor‘y np. =.151[err]C ¢)

7- benzyl - 8- cycl opentyl 3 (3- (p- met hoxyphenyl ) - propyl ) -1 (

95.3 % of theory, np. = 99 - 101[err]C d) : ’L
o QZ 2. 04 £

r

7- benzyl - 8- cycl opent yl -3-(2- met hoxyet hyl ) - 1- propyl xant k-Res—SF—+946-p+
theory, np. = 80 - 8l[err]C e)

7-benzyl - 8-cycl opent yl - 3- (3- net hoxypr opyl ) - J.l ropyl xant hi ne, 61.8 % of
theory, fp. = 76 - 800@%&&&@&4@@%

The present invention relates to new xanthine

- derivatives, processes for preparing them and thelr use -
as pharmaceutical compos:.tlons and their use as’
intermediates.

The new compounds correspond to the general formula

O
/R4
Rl.N N
J\ | '/>—R3
o) N N -

1
R2

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

R; represents hydrogen, C,=Cs-alkyl, preferably methyl,
ethyl n-butyl or allyl, most preferably n-propyl,
o C3 Cs akenyl,
: ?‘?-’C s-alkynyl; - i T T

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



7-benzy] - 8- cyclopentyl 3-(2-(p- chlorophenyl) ethyl) 1- ~popyl-xant hi ne, ,

=y

67.9 % of theory, colourless oil g) | REPLACEMENT _ SHEET
1-allyl-7-benzyl - 8-cycl opentyl - 3- ( 3- met hoxypr opyl ) - ntnluc 36 Aﬁ
col ourl ess oil Nurmer ous ot her xant hi ne derivatives dgegc EFg gy t he
general formula were prepared fromthe xawrti2i res thusfo a AU ﬁ9ﬂ&r [
the substituents in the 3-position. Only those nethod$ which are fam|i-
to thode skilled i n shbsirittutdon eded being possible)|, -ORy, -NRR;;

- 40- -

~NHCOR,, -NHCONR,R,, halogen, -=OCOR, .
~OCH,COOH, -OCH,COOR,, —-SO,R;, -S-R5, -NHCONH phenyl,
~OCH,~CONR R, , ~OCH,CH,0H, =S0,~CH,~CH,~0-COR,,
~OCH,-CH,~NR(R,, —S0,-CH,~CH,~OH, ~CONHSO,Ry,
~CH,CONHSO,R,, —OCH,CH,0R;, -COOH, —-COORg,

—CONR(R,, -CHO, -SR,, -SORg, -SO,R,

-SO.H, -SO,NR,R,, —OCH,~CH,0CORg,

—CH=NOH, -CH=NORg, -COR,, —CH(OH)Ry,

~CH(OR,),, -CH=CH-R,,, OCONRR,, = -

HC;N\N/R“
!

.l
’ H  “NH RNV

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{4%—alkenylene or phenyl-C,-
C,-alkynylene, in which the phenyl ring is
optlonally substituted, either directly or via a
C,a-alkylene group, with one or more, preferably
one, of the follow1ng groups,
~C,=C3~alkyl, '=CN, —CHNR(R,, -NO,,
=OH,: —ORg, .-CHZ—NH-SOZ-RB, ~~NHCORg,
NHCONR Ry s halogen, -()COR8 ‘ -OCHZCOOH
’ —oéﬁzcoons, ~CH,0CORy, -sost, T
—OCHZ—CONR6R7, -_-OCHZCHZOH, .
~OCH,~CH,~NRRy.,-:=CONHSO;R;
~OCH,CH,0R;, —-COOH, -COOR,, -CFj,
cyclopropyl, -CONR,R,, -CH,OH,

--'_q—“'

o ;:t'.

"-"".'1?‘\-\

o



10., 7- Benzyl xant hi nes substituted in the 1 and 8 positions 6.3 mvbl of
7- benzyl - 3- p- met hoxybenzyl xant hi ne substituted in the 1- gad 8-positions
[see 9.] were mixed with 30 ml of trifluoroacetic acid an mpMmEf

days at 60[err]C under a protective gas atnosphere. The mjxt
with distilled water, extracted with ethyl- acetate, and tljfefcombi ned
organi c .phases were dr| ed with sodi um sul phate and evapor ft d48 AUG 1996 .
The residue was puri fCEJOBy, crGHR al+SRat i~SORgs b?ogﬂwonat gLaphy. Usi ng

this nmethod, the fol Lay ﬁg stlbgzgorrpogeg Vs opogpar ed, ipter alia: a)
from 7- benzyl - 8- cycl ope tN% rret o&beﬁzyl& 1- 1g{)ropy&l—xanthine

H—N
~CH(ORg) 5, —NHCOORB, ~CH,CONHSO,Ry,
~CH=CH-R,,, -OCONRR,,
~CH,-0-CONR;
~CH,—CH,~0-CONR R,

-

H =N Ry TH NH
- H NH, ™~

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, -CHNR.R,, =0, -OH, -OR;, -NRR,,

-NHCOR,, -NHCONR(R,, halogen, -OCORy,
-OCH,COOH, —OCH,COOR,, —CH,O0COR,,
-SO,R;, —-OCH,~CONRR,, -

) -ocnzcnzo , —OCH,~CH,~NR(R,,

sz - TOCH,CH,0Ry, ~COOH, —COOR,,

-CONR6R7, —CHZOH ~CH,OR;, -CHO,

~SR,;, ~SORg,- -50, Ra, ~SO;H,

~-SO,NR(R,, —OCH,-CH,0COR;, —CH=NOH,

-CH=NOR;, ~-COR,, —CH(OH)R,,

—CONHSO,R,, —-CH(ORy),, —NHCOOR,,

:m




7-benzyl - 8-cycl opentyl - 1- propyl xant hi ne, 90 % of theory, np. = 214[err]C
11. Introduction of substituents into the 3-position of 7-benzyl xanthi nes
substituted in the 1- and 8-positions Met hod A: 0.5 mvojp—e+

7-benzyl xant hi ne substituted in the 1- and 8-positions [s GRHQADEMF@T@H ET
(0.55 mwol) -of potaSS|un1carbonate and 0.55 4gribl (option

as descrd bed under Rlerr]) of "al kyl-, alkenyl- or alkynyl] h Ig%; e
stirred in 3.5 nl of -adisetHHR, DI\/FOOON ch?l ,Ne-CHga0+CONR[RyS jende éﬁﬁpﬁél Iy

with heating. The rmixt e evaporated to dryleess_and the

residue is dlstrlbutedﬂ%bf%QeQ #e#gﬁhéne chloride and di tilled water. The
organi ¢ phase is dried over sodium sul phate and evaporate€
residue is purified, if necessary, by crystallisation or by chromatography.

HC;N\I\(

- 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-C,-C,~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, pfeferably
monosubstituted, by c,~C,-alkyl, halogen, -ORy, -CN,
-NO,, -NH,, -CH,NR/R,, -OH, =O, a ketal, -COOH, -SO;H,
~COOR,, -CONR(R,, —COR;, —-SO,-R;, —CONRR, or

R; denotes C;-C,-cycloalkyl, preferably cyclopentyl,
optionally substituted by =0, -OH, -OR,, OCOR,, Or




- 41 -,

‘Usi'ng this nethod, the following title conpound wa

alia: a) from 7-benzyl - 8-cycl opentyl - 1- propyl xant hi ne:
7- benzyl - 8- cycl opent yl - 3- (Z- ( p- net hoxycar bonyl phenyl ) -
et hyl ) - 1- propyl xant hi ne, 67 % of theory, viscous oil Metfhdd B
.. - 5 -
° R denotes phenyl, which is optionally substitute
by -OH, halogen, -OR;, C,~C,-alkyl, preferably -CH,-,
- -NH,, -COOH, -SOH, —COOR;, —OCH,COOR,, -CN, or
" —-OCH,CONR(R,, or
R, denotes a norbornane-, norbornene-, a C3—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;
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,~,
@'—CHZ -0-CH, -
privaloyloxymethyl or
. ~CH;-CH=CH, ;
'f’“ ??—" TTree el . . : J—
R55~-denotes cfﬂ%-alkyl optionally substituted by OH

OCORg, NH,, NR(R, or NHCORs, and R; preferably
represents --CH‘.__,-CH2 OH, -CH,CH,OCORy,
~CH,~CH,~CH,~OH; ~CH,-CH,CH,0COR,;



To-a solution of 0.56 g (2.1 nmwl) of triphenyl phosphine

-absol ute tetrahydrofuran (THF) are added, successively, 0O Z@ﬁp@ﬁﬁrﬁﬂfﬂ
of-. di et hyl azodi carboxyl ate (DEAD) and 1.4 mvbl of 7- benzyl{xant hi ne
substituted in the 1- and 8-positions [see 10] and the mxturESAugopbgd t
5C. "At this tenperature, 1.4 mvwl of (opttrofatly substitytdgd, as descri bgd
in Rlerr]) alkyl-, alkenyl- or alkynylalcohol are added
mxture is stirRgd atenpbesnhydaegenat @ne opfiionadlly b 8t Sudist ance

has reacted. The m XE?EQOhik?iaBQfo%%ﬁd al HrdnEhess o%n(ihriﬂi:%r{cﬂ'ﬁédﬂlﬂkﬁl—
purified by crystalliSation or

omat ogr aphy. Usi n t he
following title conpﬁﬂtmy\;‘oeré’rpla&ﬂféﬁné(& GEQU hyving up qb‘?nq& &8
7- benzyl 8- cycl opent gltoks)r pRweablyne ¢, ,~alkyl group, which may

optionally be substituted by hydroxy, phenyl,

substituted phenyl, amino, substituted amino, C, to
Cg, preferably C, to C,-alkoxy, or it denotes
- (CH,) ,~NHCOOR, wherein m = 1, 2, 3 or 4;

R, . denotes hydrogen, an optiorially substituted Cy g
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
Cg, preferably C, to C,-alkoxy, or it denotes
- (CH,) ,~NHCOOR, wherein m = 1, 2, 3 or 4;
preferably hydrogen,

R, and R, together with the nitrogen atom form a
saturated or unsaturated 5- or 6-membered ring:
which may contain as heteroatoms nitrogen, oxygen

_or sulphur, whilst the heterocyclic ring may be
substituted by é branched or unbranched C, ,-alkyl
éroup, preferably methyl, or may carry one of the
following groups:

-(CH,) -NH,, =0, a ketal - preferably -0-CH,-CH,-O-,
-(CH,) NH-C,~-C,-alkyl,
- = (CH,) ~N(C,~Cg-alkyl),,

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

= ORy, ~CN, -NO,, -NH,, ~CH,NRR,,
[=OH, -COOH, -SO;H, —COORg, —CONRR,, -SOZ—Rg,

Pl R ) . . . . o e

7'\ "

L2 S

—
-9

Ra.

&

-denotes. hydrogen, C,-C,~alkyl,

¢,-C,~alkenyl, C,-C,~alkynyl, a benzyl- or phenyl-
group, which is optionally mono- or polysubstituted
by OCH;; ) '



a) .7-benzyli- 8- cycl opént yl -1-propyl -3-(2-(2-pyridyl)-ethyl)- xanthine, 87 %

of theory,

col ourl ess oil

7- benzyl - 8- cycl opent yl - 1- propyl - 3- (3- (3-pyridyl)- propyl){x E?MQEMEM SHEET

7-benzyl - 3- (2- (p-cyanophenyl)-ethyl)-8-cycl opentyl - 1- . :
- 42 - propyl-xanthine, 29.7 % of theory,-cpleurless oil . 23 AUG 1996

>

R, denotes C,-C,-alkyl, C,-C,-alkenyl, C,}C;~atkynyi;—— g
optionally substituted phenyl, optiohally

substituted benzyl, C; C,~cycloalkyl,

Ryg denotes -COOR;, -CH,OR;, —CONR(R,, hydrogen, C1-C34
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 hydroéen 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 C;—alkyl group
which is substituted by
~CN, -CH,NRR,, ~OH, ~OR;, -NRR,,
" ~NHCOR;, -NHCONRMH, halogen, -OCORy,

' "';”_-fﬁi;;.—“-acnzcceﬂ ;/ —OCH,COOR,,” -SRs, —~SO,R;;, e

o

-~OCH,~CONRR,, —OCH,CH,OH,
OCH,-CH,~NRR,, CONHSO,R,,
~CH,CONHSO,Ry,

~OCH,CH,0R;, —-COOH, -COORg,



Using the methods 11. A) and 11. B), nany of the substityelgp '
.described in the general formula were introduced directl ' @wiwfgﬁﬂof

suirt abl e precursors which were converted into the desire r'ohgs R2 by
conventional nethods. 12. Hydrol ysis of nethylethers t AUG 1996 nib
of rmethyl ether-derivative are dissolved i 3 ™ of absol y§ité _acetonitrile
300 ng (40 mwbl ) of sodiumiodide are added foll owed by
of chlorotrimethyl si l-00NRRY; t+HEHGUSTBRSI e18ABstirred a
tenperature or at ref] t enpear e URbil_ ction has ended. The

m xture is cooled to a Féntrr'eteé%ét uéraéi,q12 rg}??ggb%f h distilled water and
extracted with met hy =38 cHiNRgde ~CORg, cOPB(PBYRpr gani c phases are washed
wi th sodi unt hi osuFphalcgi=9i-1# | ongcdtir g over sodi um sul phate and evapor at ed
to dryness. The product is puUPified By crystallisation or chronatography,

if '

or by 1,3-dioxolane or 1,3-dioxane optionally mono-
or polysubstituted, 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, —-CHNR(R,,

-NO,, -OH, -OR;, —NHCORg,
~NHCONR,R,, halogen, -OCOR;, —OCH,COOH,
-OCH,COOR,, —CH,OCOR;, —SO,R,
-OCH,~CONR(R,, ~OCH,CH,OH,
~CH,CONHSO,R;, —OCH,—~CH,~NRR;,
-CONHSO,R;, —-OCH,CH,0R,, —COOH,
-COOR,, —CFj, . _
cyclopropyl, -CONRR,, =CH,OH,

_ _*CH,0R;, -CHO, —-SR,, -SOR,, —-SO,Ry,

sz - "8OgH, ~SONRGR,, -OCH,~CH,0COR;,

~CH=NOH, CH=NOR;, -COR,, —CH(OH)R,,

~CH(ORg),, -NHCOOR,,

~CH=CH-R,,, —OCONR,R,,

~CH,~0-CONRR,,

~CH,~CH,~O~CONR(R,,

\

=y
Py
L

it



requirred. Using«this nethod the following title conmpoun
inter alia: a) 7-benzyl -8-cycl opentyl - 3-(3-hydroxypr
propyl xant hi ne, 78.4 % of theory, yellow sh oil b) . :
7- benzyl - 8- cycl opent yl - 3- (2- hydr oxyet hyl ) - 1- propyl xantfhijne,
theory, np.~= 208 - 209[err]C 4. 8 nmvot of -net hyl et ife -@Blg
di ssolved in 60 ml of absolute nethylene chloride. At
solution of 0.65 m (6.5 nmvbl) of boron tribromde in
met hyl ene chloride is added dropw se

. F;C?N\N/Rn_ /U\ _
| H NH,

wer e prepared,

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

R, .denotes a C;-, C,—, Cy~ or C,-cycloalkyl-C,-Cs-
alkylene group, |

wherein the cycloalkyl group is optlonally
monosubstituted by -CN, -CHNR/R,, =0, -OH, —-ORg,
-NRR,, -NHCORy, -NHCONR(R,, halogen, |
-OCOR,, —-OCH,COOH, =~OCH,COORg,

~CH,0COR;, —-SO,R;, —OCH,~CONR(R,,

~OCH,CH,0H, —-OCH,~CH,~NR.R;,

~OCH,CH,0R,, =COOH, —COORg,

~CONR.R,, —~CH,0H, —-CH,0R;, -CHO,

-SRy, -SOR,;, -SO,R;, -SO;H, _

;SOZNR6R7 ' -OCHZ-CHZOCORg , —CH=NOH,

~~GH=NOR;, ~COR;, ~CH(OH)Ry,

~CH(ORy) ,, ~NHCOORy, ~CONHSO,R,

'-CH=CH-R,,, —OCONR/R,,

~CH,-0-CONR(R;,

~CH,~CH,~0-CONR,R,,

oA e s

. T
—{“'

v-'-:m\-. -
§



The residue is purified by crystallisation or by chromat
this method, the following title conpounds Were prepared,
8-cycl opentyl - 3- (2- hydr oxyet hyl ) - 1- pr opyl xant hi ne, 80.7
216[err]C b) - :

) H"CéN\N/R“
/ i

H

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

R, 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_sﬁlphur as heterocatoms and which may optionally
be mono- or polysubstituted by C, ,-alkyl, =0, OH,
COR,, SO,~R;, NH,, COORB, CONRR,, Or ORg;

and Ry, R, Rs' sr Ry, Ra' Ry, R10 and R,; are as

;_L hergllnbefore defined, optlonally in the form of the

=% T . racemates, the enantlomers, ‘the dlastereomers and

W'

‘the mixtures thereof and optionally the
pharmacologically acceptable salts thereof.

Particularly preferred R; groups are cyclopentyl, wherein



8- cycl gpentyl - 3-( 2- (p- hydr oxyphenyl ) -et hyl ) - 1- propyl xant
theory, np. = 270 - 272C c) S

7- benzyl - 8- cycl opent yl - 3- ( 3- (p- hydr oxyphenyl ) - propyl ) - 1-
97.3 % of .theory, np. = 130 - 132[err]C d)

7- benzyl - 8- eycl opent yl - 3- ( 3- hydr oxypr opyl » 13 pr opyl xant
theory, np. = 116 --117[err]C 13. Hydrogenol ysis _of N-ben
Met hod A: -0. 01 rhdle sfyalapentyl conpamnaayree hgubstékuted bygetneorv
g of palladi um QJ} gtdwsdertebed ool -1, PesR| Mgk S&f dh VeE1y N-oBkhanst
tetrahydrofuran or_in glacigl acetic aclid under. pressure and o t1onal 'y
wi th heating unti9CCRsr PRELICHIEATY QA5RfFhng2 %Pl?f& SFOUR® alyst is
filtered off, theaftidubdely speypeprédedint cofifiunesdoandithe R, esi dupropyl

puri-fied by crystal g sat b oL SI g QUUANYe o rnuta Ta

i tuent

HSC\/\ N : -

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,, =NOH,
-NR.R, or a C~linked 5- or 6-membered heterocyclic group

containing nitrogen, are preferred inter alia.

Particularly preferred group_s Rz of general formulae I
“and Ia are: N '

| ~CH,CH,CH,CH,CH,CN  * -
~CH,CH,OCH,
~CH,CH,CH,OCH,

~CH,CH,OH



Using .t hi s: met hed, nunerous hydrogenol yses are carried oyt, to obtain,
I nter alia: : -44- a) fr
7- benzyl - 8- cycl opent yl - 3- ( 2- (p- net hoxyphenyl ) -et hyl ) - 1- mEP%QéM%W QHEET
8-cycl opentyl - 3- (2- (p- met hoxyphenyl ) -et hyl ) -1- propyl xa ine, 70.6 %0
theory, np.== 208C b) from - 12 - 23 AUG 1994
1-al lyl - 7-benzyl - 8-cycl opent yl - 3- (3- met hoxypropyl ) - xanthijne:

-CH,CH,CH,0H

-CH,CH,0COCH;

~CH,CH,CH,0COCH;

-CH,CH,COOH

—CH,CH,COOCH;

—CH,CH,CONH,

—CH,CH,CONHCH,

CH, ~CH, CONHCH, - OCH, .
CH, CH, CO- N 0
- _/

?

CHZ CHZ N ‘"C | CH, CH, CH, - NH—O

© ~CH,CH,NHCOCH;
—CH,CH (OH) CH,0H
~CH,CH,CH (OH) CH,
-CH,CH,COCHj
~CH,CH=NOH
—CH,CH,CH,CH,NH,

Y
CH, CH, CH, N . CH, CH, -
|

CH, CH, CH_z - \ / | CH, CH, CH, — \\
. N <N >

|

- s
CH, CH, -N 0 ,CH,
SN "
"C#; CH, Wi o CH2 CH, \
N

D(;j uonanni Yo



8- cycl,opentyl - 3- ( 3- met hoxypropyl ) - 1- propyl xant hine, 71.4 % of theory, np.
174 - 175C c) from 7-benzyl - 8-cycl opentyl - 3- (3- (hydr oxypr
propyl xant hi ne: 8-cycl opentyl -3-(3-hydroxypropyl)-1-propyl x
of theory, np. = 213 - 215C d) from

7- benzyl - 8-cycl opent yl - 3- (3- ( p- met hoxyphenyh - propyl ) - 1-

theory, np. = 153 - 154C e) with palladiumon activated g¢ha
met hanol / HC fron17-benzy|-3-(2-Carboxyethy|)-8-cyclﬁpgﬂ
“propyl xant hi ne: 8-cycl opentyl - 3-(2- met hoxycar bonyl ethyl)

16.3 % of theory, np. :3}01_5_203[err]c f) f€HyCH, N
7- benzyl - 8- cycl opent yl - 3£ ( 3- p-_hydr oxyphenyl ) - pr opyl ) \-1-}. pr opyl xant hi ne:

8- cycl opent yi - 3-GHpQ h&‘Wenw ) -propyl )-1- \
P! _ 5
| / N\
CH,CH, CH, - N OH CH, CH, CH, N N—COCH;
\_/ i
. - .
: \_/ | \_/
CHZCHZCH2—< > CHZCHZCH2—< >
N ‘ N
\ : \
COCH; - SO, CH,
CHZ CHZ CHZ _< > ’ /_\ .
N, CH,CH,OCH,CH,-N ~ N—SO,CH,
‘ H

2

CH, CH; NH-—CO—-<\ /N . CH,CHNH-CO- { - N—H

>

optionally in the form of the racemates, the

enantiomers, the diastereomers and the mixtures thereof

and optionally the pharmacologically harmless salts
thereof. '

Compounds of general formula I or Ia which are
“;gigticuiar;y readily water-soluble are those wherein R,
TAdvtes ™ v . - w T

—CH,~CH,COOH, —CH,CH,0H, -CH,~CH,~CH,~OH,



propyl,xant hi ne, «26.8 % of theory, np. = 239 - 241C g) fr
7- benzyl - 8-cycl opentyl - 3- (2- (et hyl am nocar bonyl ) -
ethyl)-1-propyl xant hi ne: 8-cycl opentyl -3-(2-(nmethyl am n
propyl xant hi ne, 67.7 % of theory, np. = 297 - 298[err]
-45=  7-benzyl -8-cycl opentyl -3-(2-(3,4,5— 14 -

tri met hoxybenzyl am nocar bonyl ) - et hyl ) - 1- pr opyl xant hi ne:
8-cycl opentyl -3-(2-(3, 4, 5-tri met hoxybenzyl am no-
carbonyl ) -ethyl)-1-propyl xant hine, 77.2 % of theory,

CH,CH,CH, - N CH,CH,CO-N

CHZ CH2 _ : S CHZ CHZ CHZ —N

7\

CH, CH, NH

/ N\
CH2 CH2 - O
\_/

- R . »

>
2

CH, CH, NH-CO~- { N—H .

?

,Q
T

CH,CH,S0,CH,CH,0H, CH,CH(OH)CH,0H, ~-CH,-CH,~CHOH-CHj
or :

/N

CH:2 (:H:Z CH:Z "N O
__/

- Although less readily water-soluble, compounds of
general formula Ia-wherein R, has the following groups
are preferred on account of their pharmacological
pfdpéitiés;

AR —
ey

- —— e . P - 3 B

-

<z

-



1) from*7-benzyl-- 8- cycl opentyl - 3- (3- ( p- met hyl car bonyl oxyphenyl ) -
propyl) - 1- propyl xant hi ne:

8- cycl opentyl - 3- (3- (p- et hyl car bonyl oxyphenyl ) - propyl ) - 1-propyl X

63.9 % of theory, np. = 181 - 183Cj) from EP\.AGEME‘“
7- bénzyl - 8-eycl opent yl - 3- (2- ( N- nor phol i nacarganyl ) -
ethyl)-1- propylxanthlne

8-cycl opentyl 3- (2- (Ny/moYphol i nocar bonyl ) -et hyl )-1- p xang hy n83 w % of
t heory, np. ¢AIcH @ from CH, CH; _
7- benzyl - 8- cyclopen% 3- (N-nor phol i no) - propyl ) - 1-\propyl x Eizlj:;f””"”—/

8-cycl opentyl - 3- ( 3- (N-m)rph’ol I no) - propyl ) - 1 pr opyl xant hi ne, 9

9
theory, pp. = 176+- 178 from 7-benzyl - E cl opep 3- (2 (2,4, 6-
tri ret-hoxybenz HaGL@baky p)-ethyl)-1-pr opy
8-cycl opentyl -3-(2-(2, 4, i met hoxybenzyl am no-

carbonyl)-ethyl)-1- propyl hi ne, 47.2 % of theory, = 241 - 243[err]C
m from CH, CH, CHZ. _@on CH, CH, <5—OCH3
- ~ CH, CH, CH, -<}-oc1;3 CHZI—CHZ _-<3——ococn3
| thztr_xz CH, C>—-oc.:oc2 He  CH,CH, CH; @—QCHZI céo
anaon{ Ycmenm ononen L y—eoncan
CH, CH2—-®—-0CH2 CH, OH CH, CH, CH; ‘-©'OCH2 CH, OH

CH, CH, CH, <®—OCH2 CH, OAc

The following groups are particularly preferred:

CH,-CH, QOH : CH, CH, <_:—>—-ocﬂ2 COOEL
- CH,CHj oc:H2 CONH, CH, CH, @OCHZ CH, OH
CHz “Cﬂz COOCH3 CH,CH, @——cooﬂ
. n’ ‘-‘ ) - - - -

Y

CH, -CHz @—ocn,_ ~CON(CH;),  CH, CH, @_—com{z

/7~ \

CH, CH, -@—cnz NHso2 Me CH, CH, -Q—”/N ——/

ulw

O

o

?



7-benzyt - 8-cycl opentyl - 3- (3-(p- (ethoxycarbonyl met hyl oxy) -phenyl)

-propyl)-1- propyl xant hi ne, - _ _ T SHEET
8- cycl opentyl - 3- (3- (p- (et hoxycar bonyl net hyl oxy) - phenyl ) - REPLACEMENT
propyl)-1-propyl xant hine, 77.4 %of theory, np. = 141 - 183[err] C

from 7-benzyl -8-cycl opentyl - 3-(3-acet oxyrepyl ) -1- prepyl x@BtM’Gn
8-cycl opentyl - 3- ( 3- acet oxypr opyl ) - 1- propyl xant hi ne,
-46- 93.5 % of theory, np. = 157 - 159C o) from

CH, CH, <;:>—so2 NH, CH, CH,

’ -

CH, CH, SO2 N(CH;), CH,CH, - Qecnz -COOH

i

b

and

CH, -CH, <;>—OCH2 ~COOMe

Also preferred are compounds of general formula Ta

o H
' !
H - .
2\ l ¢ .
0 N N
“
RZ '
wherein

R; denotes a radical from the group



7- benzyt-8-+cycl opentyl - 3 (3- hydr oxybutyl ) -1- propylxanthlne

8- cycl opent yl

-3- (3- hydroxybutyl)-1-propyl xant hi ne, 60.0 %
198 - 199[err]C p) fron17-benzy|-8-cyc|opentyl-3-(3-(p-(2-hﬁ@b@ﬁﬁéﬁﬂgngﬁEET

phenyl ) - propyl ) - 1- propyl xant hi ne:
- 3- (3- (p- (2- hydr oxyet hoxy) - pherw!9 - - propyl ) - {1-
59.6 % of theory, np. = 168 - 169C q) from .

7- benzyl - 8- cyclcym&mgéneyiSbéanZpteEehybdarbonyIoxy)
et hoxy) - phenyl ) - propyl ) - 1- pr opyl xant hi ne:

8- cycl opent yl

8-cycl opentyl -

przwmsmﬂine

3- @3 (p- (2- (et hyl car bonyl oxy) - et hoxy) -

phenyl ) - propyl )@4pr opyl xant hi ne, 48.1 % of theory, np. = 139 - 140C r)

from 7-benzyl -
8- cyclopentyl
t heory,

8- cyclopentyl 3-(3-(N-piperidinyl)-propyl)-1- propyl xant hi ne:

3 (3 ( eridin %g)lpropyl) 1- propyl xant hine, 78.4 % of
)

deheles fi

7- benzyl - 8 .cyclopentgﬂééH}ﬁmmdM-pyrrol|d|nyI) propyl ) - 1-

(CH,) ;0COCH;,,
(CH,) ;OCH,, -
CH,CH,COCHj;,
CH,CH,CH (OH) CHj,
CH,CH,COOCH;,

.-+ - CH,CH,CONH;,

.. (CH,) ;CONH,,

CH,CH=NOH,
(CH,) 5CN,
CH,CH,SCH,CH,,
CH,CH,SCH,CH,OH,
CH,CH,S0,CH,CH,0H,
CH,CH,S0,CH,CH,0COCH; ,

R, denotes A-(CH,),— or
A-(CH,) 5~

wherein A is a C- or N-linked 5- or 6-membered
hetefocyclic ring containing nitrogen, oxygen or sulphur
as heteroatoms, especially pyridine, morpholine,
"thiomorpholine, piperidine, tetrazol,

the following groups R, being particularly preferred:

cnzc;{z \../ N

cn’ - CH,SCH,CH,0H, "
CH,CH,SO,CH,CH,OH,
CH,CH,OH,
CH,CH,CH,OCHj,



pr opyl xant hi ne: - 8-cycl opentyl - 3- (3-(N-pyrrolidinyl)-propyl)-1-

propyl xant hine, 52.6 % of theory, np. =162 - 163Ct) fromg

7- benzyl - 8- cycl opent yl - 3-(3- (p- REPLACEMENT SHEET
(et hoxycar bonyl net hyl oxy) - phenyl ) - propyl )-1- propyl xant hi ne:

8- cycl opentyl - 3- ( 3- (p- ( met hoxycar bonyl methgBoxy) - ' ' 23 AUG 1996
phenyl).- propyl ) - 1- propyl xanthine, 86.5 % of theory, [err]H] N (250 MHz,
DMsO-d[err]):[err] (ppm = 7.11 (d, J = 8.8 Hz, 2H), 6.79 (d,*~F—T 8 Hz,
2H), 4.72 (s, 2H), 3.98 (t c 7.3 Hz, 2H), 3.80 (t, J =743 Hz, 2H), 3.69

52,7_3H), 3.13 EE?ZCH:)CHZZ-' 5 (mozH), 2.07 - 1.45 (m 12 H), 085

|
N
H

Ny
CH, CH, CH, - <\
N/

CH,CH,CH,CONH,,
CH,CH=NOH,

o)
.. N

The following xanthine derivatives are of particglar
interest: '

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

1-propy1-3—(2-(2-hYdfoxyethyl)-thioethyl)—8—cyclqpenty1—
7H-purine-2,6~dione

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

1l;propyi-3-(2-hydroxyethy1)-84cyclopenty1-7H-purine—2,6-
dione '
1—pfopyl—3-(3-metho§ypropyl)-8-cyclopentyl-7H-purine-
_2,6-dione

-:z'ﬁgg'-ujy"ﬁ.. . - - — e
'1d%rdpy1-3-(3-morphoiin-1-y1-propy1)-8-cyciopentyl—7H-
purine-2;6-dione '

1-propyl-~3-(3-tetrazol-5-yl-propyl) -8-cyclopentyl-7H-



(tr J 7.6 Hz, «3H. u) frbn17-benzy|48-cyclopentyl 3- (2- met hoxyet hyl ) - 1-

propyl xant hi ne: 8-cycl opentyl - 3- (2- et hoxyet hyl ) - 1- propyl x
of -theory, np. = 185[err]C v) from

7-benzyl - 3- (2- (cycl ohexyl ) - et hyl ) - 8-cycl opentyl - 1- propyl x :
3-(2-(cycl ohexyl ) -ethyl)-8-cycl opentyl - 1-pri®pw xant hi ne, - np} F 288 AUG 1996
189[err}C w) from 7-benzyl - 8-cycl opentyl - 3- (2- phenyl et hyl ) -

theory, np. = 215 - 216[err]C x) from

7-benzyl - 8-cycl opent yl - 3- (3- ( phenyl) - pr opy 6 - pr.apy. Ixant
8- cyclopentyl:ﬁTEW?EM%ﬂ%TI3pKBE}P?9§rBPBE} PPiine 8

= 153C (deconpgsnifimée)2,6-dione

eI voeee

l1-propyl-3- (hydroxylmlnoethyl)—8—cyclopenty1-7H-pur1ne-
2,6-dione

- -propyl 3-(3-pyridin-3 -yl—propyl)—8-cyclopenty1—7H—
purine-2,6-dione ’

.The term "alkyl groups" (even when they are components
of” other groups) refers 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,_,,, preferably C,;-alkenyl groups, provided_
that they have at least one double bond, e.g. including
the alkyl groups mentioned above-providéd 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, ,,—alkynyl groups
provided that they have'at least one triple bond, such
as ethynyl, propargyl, butynyl, pentynyl and hexanl.
The term C; - cycloalkyl groups denotes, for example,
cyclopropyl cyclobutyl, cyclopentyl or cyclohexyl,
*ﬁhieh ‘may . a¥so be substituted by-branched or -unbianched
C14-a1ky1 hydroxy and/or halogen or which may be _
substituted as hereinbefore defined. The word halogen
generally refers to fluorine, chlorine, bromine or
iodine.




y) .from 7-bénzyl +3- (3-cyanopropyl )-8-cycl opentyl -1- propyl xgothine:
3-(3-cyanopropyl)-8-cycl opentyl - 1- propyl xant hi ne, 69.0 % of }t REH_[ACEMENT SHEET

300Ferr] C 2) fron17-benzy|-3-(5-cyanopentyl)-8-cyc|opentyl-j
propyl xant hi ne: 3-(5-cyanopentyl)-8-cycl opentyl - 1- propyl xantfhi

f
theory, np. = 160[err]C (deconp05|t|on) al3 2¢ om 3-( 3- (an1nccérb%ﬁ&%9é‘g§€

-propyl )- 7- benzyl - 8- cycl opentyl -1 - propyl xant hi ne:
3- ( 3- (am nocar boByakppespplf) <gcliic grewps off qanquﬂxaﬁdﬂmuﬂeP

NR,R; 264 -

,1650 include: pyrrole, pyrroline, pyrrolidine, 2=

méthylpyrrolidine, 3-methylpyrrolidine, piperidine,

_piperazine, 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,
= methyl, or carry one of the following groups:

-(CH,) ~NH,, a ketal,

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

_ - (CH,) ~N(C,~Csalkyl),, =0,

-(CH,) ~NHCOOR,, (n = 2, 3, 4), halogen,
-OR,, -CN, -NO,, -NH,, -CH,NRR,,

' -OH, -COOH, —-SO;H, -COOR;, -CONRR,,
~CONR(R, . |

preferably

Examples of C-linked 5- 6f 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 fhe-heterocycle may be substituted as
in the definitions.

specified

"=0%" -denotes an oxigen atom linked via a double bond.

.f - -

.«'é

cnfhlne der1Vat1Ves with a high aden051ne—Af-aff1n1ty
promote neurotransmlssion in the brain and can be
regarded for example as functional cholinomimetics.

Substances of this kind of great interest for the




Met-hod B: + = - - 48- 3.3 mvbl of N- benzyl conpound_are

dissolved in 70 ml of absolute nethylene chloride. 3.36 2 f:

ammoni um formate and 1.32 g of Pearl nan-catal yst are addgd( nﬁﬁrgngNENm SHEET

suspension is refluxed for 2 hours. After cooling, the mxtyrg is fib e &
If jne2axA bybg e
NUer ous -1

ovei kieselguhr and the filtrate is evapor&led to dryness.
residue is purified by crystallisation or chronatography.
hydr ogenol yses symrtanatiedtoertaenhgof higgnperasiveodsd

a) from central nervous system such as senile dementia.and. —--- o

Alzheimer's disease.

fhe 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 defiéit, 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 treafment of Parkinson's

" disease.

cystic fibrosis - also known as mucoviscidosis - is a
hereditary disorder caused by a genetic defect on a
certain chfomosome.“ only homozygotic carriers of the
“ﬁeipﬁre.éugcumb to the disease. The genetic defects
fi§2§a§-EG"fhéidysfunction of exocrine glands.- AS a
result of increased pioduction 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 Aﬂ—ahtagonists




7-benzyt - 8<cycl epentyl - 1- propyl - 3- (2- (2- pyri dyl ) -et hyl ) - xapthi-re:

8- cycl opentyl - 1- propyl - 3- (2- (2- pyri dyl ) - et hyl ) - xant hi ne, np :RmCEMmEéHEET
14. Hydrogenation of nitrile groups 3.3 mvbl of nitrile dgr
di ssolved in 40 mM of nmethanol and 10.5 ml of 25% aqueous a
and“hydr ogenat ed under pressure in the pregance of Raney ni
with heating, until all the starting conpound has react ed.

was obt ai ned, fG{cAe®! €ne USERDuk oS BE1bPIdealons, e. g. i

artive are
iRz SAIG
kel ,” Ooptionally

CF PAC
- 3-(.4-am nobutyl I + ="
15g - 161[er$]y'g11 <Y S entfls cgégp¥£é%nthﬁQSCrégsga enocarc1n ma P

cell 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.

Startlng 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
management of the cells and will alleviate the sywptoms
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 partlcular 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.

The-receptor b1nd1ng values were determined analogously
,toiiﬁsinger‘ﬁt -al. in "Cloning and functional
chiracterisation of human By adenosine receptor -
Biochemical and Blophy51ca1 Communications, Vol 187, No.
2, 919-926, 1992". |



15. Acyl*ati‘on of: hydroxy groups 1.3 mvwbl of hydroxy conpound and 0.53 mi
(6.5 mwol) of -49 - pyridine are

di ssol ved or suspended in 10 m of absol ute nethyl ene chl or| -

of 1.44 m\bl of carboxylic acid chioride in 1 m of absol ut EPLACEHIENT 'SPBET
chl 6ride is*added dropwi se at ambient tenper&ture with stirfihg and the
reaction mxture is stirred until all the starting conpound}has Z.EGMJ&EE%

The mixture is t shyada oighine or i ¢

hieved | 3 . !-.!_:; -

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

C o hypomotility.

The measurements for this test are concerned with the
‘number of times a light beam is broken in motility
chambers. The figufes 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.

......



acid, the ofganic phase is dried over sodium sul phate and eva
dryness. The residue is purified by crystallisation or by RER)
Usi ng this nethod, the follow ng O acyl conpounds were préparees

BCEMENPISHEET

al i a: a) 8-cycl opentyl-3-(2-(nethyl carbonyl oxy) - et hyI )-14 Aro t e,
47 % of theory, np. = 149C b) C - 24 - B)Q ﬁﬁﬁ‘\b‘w
8-cycl opentyl - 3- (2- (p- (et hyl car bonyl oxy) - phenyl )- ethyl)-Ilpfo ;

47 % of theory, Tables 82[err] C c)

7- benzyl - 8- cycl opent yl - 3- (3- (p- (et hyl car bonyl oxy) -
- 0

phenyl ) - propyl - 1-propyl xanthine, 77.5 % of theory, %;c(;radual |y crys}__glclolmm ng

oil d) 7-benzyl M%ﬁ)eﬁﬁ"?‘l’r@'& (et hyl carlbb 33 propyl ) -

1- propyl xant hi N&o" Y opf theory, gradual I YA, _(ma/kd)
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
1¢ 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
will explaln it in detail once more with reference to
"'sine' 1mportant key- compounds. e . croTT



crystall'i si'ng oi e) 7-benzyl -8-cycl opentyl - 3- (3-(p-

(2- (et hyl car bonyl oxy) - et hoxy) - phenyl ) - propyl) -1 - propyl xant hi ne, 82.1 % of

t heory, - col ourl ess oi

mxed with a solution of 0.17 g - 25 -

16. Hydrol ysis of carboxylic acid es
mvbl of ester derivative are dissolved in about 4 m of tetra

-50 - _
. . 23 AUG 1996
Synthesis plan I
. RNE + Koon —>  RelNECOTE
- ' lNocmoam
o) 0]
0 0]
«— l -« R&.,JL\N CN
44\\ ‘ . $ l
RZ ! RZ !
l II
H (@]
¥ I ' R | NH
T H\ N 3 H\ 2
He_ NH, N
0 ‘Ef?pﬁ’ 4A\\ | \1I/ 4A\\ l ,/Ab
_ ¢§L\~ X
o NH, R.COC! (o) ? NH, O ' |
xéé- Ry ' R,' H
1v
111
O R, ’ O ,H
He N Rz B N
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ee: & . "~ 9o u —
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/
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¢¢L\ | é>——%3 o~ N N
o} i
Ry e




(4.0 mvol) of lithium hydroxide-hydrate in 10 ml of distilled “ifﬂEPLACEWﬁNT SHEE
reaction mxture is stirred until all the starting substance ha d -
then made al kaline with dilute hydrochloric acid and the product] i{s G 9%
filtered off or the aqueous phase is extracted with organic solvert.zﬁhAU
order to purify it it may be recrystallise®ér- chromat ographed. Usi ng —
this nmethod, the follow ng conmpounds were prepared inter alia: a) from
8- cycl opent y| - 32 (Shavackerbsyiar 6eaflre: Rfl Sk symeh@sis illustrated in
pr oloyl ) - éL lor 2pyﬂ>raﬂltiﬂ ﬂtgrhfcﬁa£38 p'zi%/a.{lb@i‘at h&i@é@al Qxyihagggahi?ageawlﬂb 85 )
cycl opentyl - 3- propyl xant hi ne, : 00 epry, . = - [.err
fron18-cyc|open??gg%-(§IEhethﬁtbxﬁ%aﬁ ?@?54%¥ﬂ§r§¥?99pr8ﬁ§?§§ﬁbh? m

. thé group of definitions of R, with the proviso that R,'

rnnrxi- o
A2 AU L M

must 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 pf the protecting
group R, (preferably benzyl) (formula VIII). A preferréd
N definition of Rzi is a methoxybehzyl group, for example.

R; is inserted by aminoacylation and subsequent-
cyclisation to form the xanthine. 1In order to be able
to carry out alkylation deliberately in 1-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 Z

" 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 dompound-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

foqu} surprisingly, that a p—methoxybenzyl group or a

;;E%;b§7ffimethoxybenzyl group in-the 3-position-of 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



3- (2-carboxyet hyl )-8-cycl opentyl - 1- propyl xant hine, 78.5 %o =
265 - 267[err]C 17. Hydrolysis of nethoxybenzyl ani des 1h ﬁL@lEWNI%EET
nmet hoxybenzyl am de derivative are suspended or dissolved at [ZﬁAﬂftl n 50
m of absolute nethylene chloride. A solution of 5 m of }|r

acid’in 5 m' of absolute nethylene chloride2ys~-added drop >e t he mxture
is heated to anbient tenperature and stirred until all the starting
conpound has reatkpdating pmadhiiorestiod genesaWwabdmemula tX'sdishiR] ‘et Wt e,

t he organi c pha ri o] 0 hat & &l &V r o dryness.
The crude pr oduiétg-lbg ﬂ %?I é‘%lr)yacghlsjtrﬂa Qatlcgln or %§ ?o%ﬁ%)é;aphy
Usi ng this met hBHOt?FF§ F’GI IRy ak by mrawm*amg R,' into R,,

compounds of general formula I can be obtained in a
'simple manner.



-51- inferalia®* a) from

8-cycl opentyl -3-(2-(2, 4, 6-trinmethoxybenzyl am no- — .
carbonyl ) -ethyl)-1-propyl xant hi ne: _ REPLAGEMENT SHEET
3- (2- car banoyl et hyl ) - 8-cycl opentyl - 1- propyl xant hi ne, 64. 9] Y%et—theety

= 289 - .291[®err]C b) from 3-(3-(p-(2,4, 6-2Bi ret hoxybenz am'{ng- c‘?&{ %r&yl -
met hyl oxy) - phenyl ) - propyl ) - 8-cycl opentyl - 1- propyl xant hi ng: A

C .

The invention also relates to a simple anfl generally

T

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

o)
-~ _R .
}‘ N acid Ry N N
)\ | DR > | >—R,
60° 2\
o N~ N oZ N TN
- [
H
IX %
o™ Ry-X
' CH,
| o)
Rl\ N
o N
N .
R,
X

R)..R, | .




3- (3- (p* (car bamoyl net hyl oxy) - phenyl ) - propyl ) - 8-
cycl opentyl - 1- propyl xant hi ne, 49.0 % of theory, np. = 224 -
Preparati on of oxinmes 2.5 mvbl of al dehyde, 0.17 g (2.5
hydr oxyl am ne- hydrochl oride and 0.13 g (1.3 mwl) of sodiu
mxéd into*15 m of distilled water and sti2% ed toget her at
tenperature until all the starting compound has_reacted.

is added to t h&EIRBIYRIS Hf FaReXal | Bormulandy 8. ReR#¥) o iy‘F?EHXQbSr

| ﬁﬁg&ACEM@T SHEET
) of

the aqueous phasiftd fnextbpcaesidvhyarotyBykeqe.ghl adittie forimler wdke product
is purified by staII satlon Qr omat odr aph g this method
the fol | owi ng v‘x’é% ]f)?]e Hed, 8% éxféb‘fgz %e%%&yben%ﬂ

Synthes:.s plan III

o o
B H o
)\1
0)\ H, . : o H,
H,C H,C
2 o o C¢Hy ~CH, -NH,
o o
H HCH, -C,H HCH, -C, Hy
Y % T¢ 7S r,-coc1
o)\u HCOR, _ H,
H, C H,C
3 \o . Base 3 \o
o CH, ~C E,
N

The followz.ng are general operative instructions in -
"'_';dr@er to prepare the compounds aecording to the -
in®ention. P



a) from-8 cycl opentyt-3-fornyl net hyl -1-propyl xant hi ne:
8- cycl opent yl - 3- hydr oxi m noet hyl-- 1- pr opyl xant hi ne, 64 % of theory, np. =
247 err] C 19. Oxidation of alcohols into al dehyges—elkeatanes

0.4 mwl of alcohol derivative are stirred together with 1SOREBLAGEM£ﬂ'fnsmgr
of pyridiniamchlorochromate in 5 m of absghute nethyl ene jchtorrde—unt

aII the.starting 23 AUG 1996

1. Monosubstltuted ureas:

0.69 mol of amine are dissolved in a solutien—e£-18.3 ml
_(0"."34 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'mixturé 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-methoxybenzyiurea, 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 |

- 4)
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, nmp. =
.18'#'- 167°c~ - - : T

h)’.:" . -

3~ (p-chlorophenyl)—propylurea, 82.4 % of theory, mp. =
146 - 150°C



conpourrd has reacted. The reaction mixture is washed with. distilled water,

the organi c phase is dried over sodium sul phate and evaporft
The crude product is purified by crystallisation or by chrjo Ahﬁg@ﬂﬁpgﬁEFT

Using this nethod, the follow ng was prepared, inter alia: a) from
8- cycl opentyl - 3- (3- hydr oxybut yl ) - 1- pr opy+xamt ki ne: 8-cycl dp ntQISAUG 1996
(3- oxobutyl)-1- propylxanthlne 73 3 @6of theory np. = 223 224[err]C

20. Preparati o8 sy ads - 3= reas Ihallde denji vatTve are
di ssol ved or suspended in a solutlon of 0 42 g (7.5 nol) di*oota35|um

220 ml of acetanhydride are mixed with 57.6 g (0.68 mol)
of;éyanoadetic acid and 0.62 Mol of monosubstituted urea
[see 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

(0)

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-methoxyphenyl) -propyl) -N'-cyanoacethylurea,

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—methoxypropy1-N'-cyanoacetylurea, 74.4 % of theory,

mp. = 138 - 140°C

f)

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

g) | | ]

N-(2-Lp-brdmophenyly>ethy1)-N'-cyanoacetylurea, 80.2 %

of theory, mp. = 192 - 193°C

o
TETEET T - : : N - L

e
B .—

3.*1-Substituted 6-aminouracils:

0.5 mol of substituted cyanocacetylurea [see 2.] is
placed in 1250 ml of absolute ethanol and heated to 50 -




hydroxide ih 60 m of ethanol. 3.6 n\bl of substituted thipl REPIACEHE
the mxture is refluxed until all the starting conpound ha : ,
evaporated to dryness, the residue is mxed with 4N hydrochlpric_acid and
extracted with methyl ene chloride. The conbi ned organic phps s 2% AUG 1996
wi t h magnesium sul phate and evaporated to &3 mess. The resjdue is purifie

by crystallisation or by chroqatogragh%. Using this nmethpd, the folTow ng
were prepared, $0i€r afigolptdpp of 3.8 g (0.17"mol) of sodium in

8-cycl opentyl - 3193-hddeet Apkbitter egyianelt Asnaddedairopwise and the

8-Cyclopentyl-Sééégiggg&lgngg n2i0% hslstirrea for 30 minutes at reflux
tefiperature. The mixture is diluted with distilleq
Qaterf_cooled, optionally neutralised with HCl 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
a) |
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
f)
6-amino~-1-(2-(p~chlorophenyl)-ethyl)-uracil, 78.1 % of
theory, mp. = 282 - 283°C ' '
- 9 L
-6—amino-1—(2-{p—brom6phenylLrethyl)-uracil, 56.1 % of
theory, mp. = 291 ~"292°C

.;ééﬁBEtituted 6—-amino-5-nitrosouracils:

0.005 mol df 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



- 53 - ' propylxanthine, 71.3 %of theory, np. =1144 - @45Fe+-}-C-0)

8- cycl opentyl - 3- (2- (2- hydr oxyet hyl ) -t hi oet hyl ) - 1- pro yIREhMGEJM‘Eﬂ,TI SBEED

of-fhe?ry, np. = 160 - 161[err]C 21. Saponification of fitrTes -5
mvbl “of nitrile are suspended or dissolved at 10[err]C in - %
sul phuric acid. The mxture is stirred for 3 5 hours at a ntﬁ)tZRéG"g&67
tenperature, 5 m of water and 5 ml of nethylene chloride '

added- t her et 0, dimsak¢ani ethanek is adper addgdef f Thed

dryness. The rqg) dif-¢ Sap4r&Ebhbinbd @itht @l Liclaidion It @

exanpl e, from 7-benzyl - 3( 3-cyano- propyl ) - 8- | -1- i i
obtg}) ned: (5.3 n¥Mol§ Syano. propyl )3 8.o%s! 9Pe s s SV anlpe 1S

tigy hepted

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 l-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-nitroso-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
Gféminoés-pitroso-l—(z—(p-bromophenyl)-ethyl)—uracil,

B e o

7&%6 % Of ‘theory, mp. = 248°C -~ e




3-(3- (aﬂ1nocarbeny|) propyl)-7- benzyl 8-cycl opentyl - 1- prfoR e —ap
= 180 - 181[err]C 22. Preparation of al kyliodides fromfa aéﬁﬁ NT3SHEET
mvbl of 8-cycl opentyl -3-(2-hydroxyethyl)-1- propylxanthipej 3.1 nvbr—of
tetrai odonet hane and 3.1 mwbl of triphenyl phosphine are fi e 3 nug 0

absol ute tol uene and refluxed for 2 hours. 3Bhe m xture i Jlluted\M
tol uene and the organlc phase IS mashed mnth wat er and spd unlthic:u'nh e
sol ution. The sbpt & . puraedlsff, t hk_organic phase of

the filtrate is separated off mashed mnth wat er , dried and evapor ared—t
dryness. The residue and the flltered of f cr stals ar,e conbined,, stirred in

acetonitrile fof-aenMelrefal- ﬁHBFEhF“FGﬁpér&E“&F‘@'énH‘ QSoMXRqid |[§ﬁeat ed

by filtration. 4.9 are dissolved in 50 ml of conc. ammonia; for

S etarting 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-1e(2_(p-methoxypheny1)—ethyl)—uracil, 88.5 %

| of theory, mp. = 249 - 250°C

c) ._ |
5,6-diamino-1-(3-(p—me£hoxyphenyl)-propyl)-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) ) .
5,G;diaﬁino-l;(3-methoxypropyl)-uracil} 58.5 % of
theory, mp. = 248°C-(decomposition)

£) - ) ' ' .

1-(2 (p—chlorophenyl)-ethyl)-5 6-d1am1nourac11 66.3 %

=,c:u‘ﬁ"sﬁ":heory, fip. = 279 - 280°C ' CoT

g)n.. c

1-(2- (p-bromophenyl)-ethyl)—s 6—-diaminouracil, 79.7 % of
theory, mp. = 273°C (decomposition)



Yield: -1.0.g (77.5 %of theory) of 8-cyclopentyl-3-(2-
| odoet’hyl )-1-propyl-xanthine in the formof colourless cr

- 226[err] C -54 - 23
t hi oethers into sul phones ™ 0.55 g of neutral al um ni um oki
with 0.11 ™ of water and shaken until a #i»® powder is f
met hyl ene chloride, 1.0 g (1.65 mwbl) of oxone [= 2KHS( e r{.
K[ err] HSJ er r] ] 6anti-gubskitutedo ouwrtacilsiand

8-cycl opentyl - 35 £§u£§t§¥qEQéY%L@ﬂﬁhoJ LR Irihi R OPYe X nthine Tn & (ﬁ

absol ute

Thé 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 S-position is given
hereinafter!

0.46 ml of l-substituted 5,6-diaminouracil [se€ 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 érystalliné 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-cyclopehtylcarbonylamino—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

)=s>~— Them e o S - LA

—

'6-am1no- —cyclopentylcarbonylamlno-1—(3 (p—
methoxyphenyl)-propyl)-urac11, 84.8 % of theory, mp. =
126 - 128°C
d)



met hyl ene c¢hl orrde are added successively and the m xture j Juxed for 2
hours with stirring. After cooling, the solids are filter CREFMCEMEW%@IEET
t heroughly with methyl ene chloride and the conbined filtraf eg—=

evaporated to dryness. The residue is purified by chronmat
gel” 0.2 g (91.3 %of theory) of 8-cyctopéntyl-3-(2-(2-
hydr oxyet hyl) - sulphonylethylf -propyl xant hi ne i s obtai ngd i
col ourl ess cryéramd openky 1carhonydapinary- (¢-ne :
8- cycl opent yl - trayiay le43-p-geih becrspntipp Ne= 268 g 20320 moH—ef

6- am no- 1- p- rret oxybenzyl -uracil are added with 17.5 g of NaHCJ err] (0.21
nol ) of 200 n €f nethanol and at 5[err]C 11 mM of bromne are slowy added
dropmnde (V|gommamﬂhnﬂﬁ+qyc1dﬁ&nty1marbony&&mlmo-1-(3'meth°XYPropyl)'

uracil, 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 1-substituted 6-amino-5-acylaminouracil (or
l-substituted S-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 feaction
mixture is stirred at 70 - 80°C until the reaction has
ended, then made acidic with HC1 and left to cool. The
crystalline product is suction filtered and washed with
distilled water. If necessary, it is recrystallisgd
from ethanol in order to purify it.

The following xanthines substituted in the 3- andI8—
- positioris were prepared, inter alia, by this method:

a) B} .

-cyclépentyl-3-(p-ﬁethoxybenzyl)-xanthine, 77.8 % of

theory, mp. = 311 C .
57;," e el . s . R
8-cyclopentyl 3-(2- (p—methoxyphenyl)-ethyl)-xanthlne,
42.3 % of theory, mp. = 256 - 258°C '
c)

8-cyclopentyl-3-(3-(p-methoxyphényl)~propy1)—xanthine,




sti‘rred*for 2 hours in an ice bath. It is suction filtered Emﬁrp '
with 150 ml of nethanol . Yield: 54.3 g of light yellow crys g‘sq(‘(EMENI SHEET
of -t heory) 6 am no-5-brono- 1-p- et hoxybenzyl -uracil TLC. 9535
CHerr]C[err]:CH err]OH np: 245[err] C (Deconp.) 121.1 g OBQMOG%%
6- am no- 5- br ono- 1- p- net hoxybenzyl - - 37 - _ _ -

) 90.5 % of theory, mp. = 292 - 293°C |
d) - T
8-cyclopentyl-3-(2-methoxyethyl)-xanthine, 68.3 % of
théory, mp. = 293 - 294°C
“e)
8-cyclopentyl-3-(3-methoxypropyl)-xanthine, 90.9 % of
theory, mp. = 240 - 247°C
£) '
8-cyclopentyl-3-(2-(p-chlorophenyl)-ethyl)-xanthine,

81.3 % of theory, mp. = 298 - 299°C -7
9) |

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

8. 7-Benzvlxanthines 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 ére 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 mixtﬁre_continues to be stirred at
- ambient temperature. If the reaction stdps before all
the starting compounds have been reacted, up to 35 mol %
of potassium carbonate and benzylbromide may be added.
, . After the reaction has ended the mixture is evaporated
to dryness, the residue is taken up in methylene
- chloride and extracted with watef. The organic phase is
dried with sodium sulphate and evaporated to dryness.
The residue is purified by crystallisation or by
chromatography.

2 S — ..
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uracil are.mxed with 396.5 g of benzylamne 3.7 nol) and_stirred for 2
hours~at 80C. The m xture is cooled, extracted with 1000
cooled and suction filtered. It is then washed with cold
110.0 g of white crystals (83.6 % of theory)
5- aim no- 5- benzyl - am no- 1- p- net hoxybenzyl ~usgci4 TLC. 90:1
CH err]d[err]:CHerr]OH np: 230[err]-231[err]C 110.0 g{(
i- agj no- ﬁ_— lbenzyjsimj nehis metikdb@pxyvhenfpllowangl 7abenglyd
- di met hyl am nQ-pviidine. (0, 4 LR31g6 s :
sol ution of 66.%{%g%1f€%€%‘?ogrén@é%gg)r'béggl chgg%lghﬁgﬁ{i%@. 50 nol) and
165 m of DVF ipreprieedtr opwi se. The mixture is then stirred at 5 -
25[err]C for 3 days. It is evaporated down in vacuo, the residue is boiled
twice with 700-arr)1 of ethanol, then cooled and suction filtered.

2 3 AUG 1996
). 31 mol) _of

.7-benzyl—8—cyclopenty1-3-(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 I

c)

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

d) '
7-benzyl-8-cyclopentyl-3-(2-methoxyethyl)-xanthine,
69.1 % of theory, mp. = 140°C

e)
7—benzyl—8-cyclopentyl—3—(3-methoxypropy1)—xahthine,
77.7 % of theory, mp. = 130 - 132°C

£)
7-benzy1—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
thé}étarting substance has reacted completely (if

7f§2§é§§5f§)‘5bme more- potassium carbonate‘and'alkylhalide

ﬁaﬁ“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




Yield: 113.°0 g of mhlte crystals (81.3 % of theory)

6- cycl’opent yl -
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g of beige crystals (86 4 % of theory)

Imw&m@ythaspméthbaxybnazyblxawuhgne—benzylxanthlnes
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-benzy1-8-cyclopenty1—3—(2-(p-methoxyphenyl)-ethyl)—1-
propylxanthine, 77 % of theory, mp. = 151°C

c) :
7—benzy1-8-cyclopentyl-3—(3-(p-methoxyphenyl)-propyl)-l—
propylxanthine, 95.3 % of theory, mp. = 99 - 101°C

d) '
7—benzyl-8-cyc10péntyl-3—(2—methoxyethy1)-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

£)
7-benzyl-8-cyclopentyl-3-(2-(p-chlorophenyl)-ethyl)-1-
propyl-xanthine, 67.9 % of theory, colourless 0il

9)

1-allyl-7-benzyl-8-cyclopentyl-3-(3-methoxypropyl)-
xanthine, 86.5 %, colourless oil

Numerous other xanthine derivatives described by the
general formula were pfepared from the xanthines thus
obtalned by varying the substituents in the 3-position.

nﬁﬁiy those' methods whlch are familiar to those skilled

1n—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 déys 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-1-propylxanthine, 90 % of theory,
mp. = 214°C -

11. Introduction of substituents into the 3-position of
7-benzvlixanthines 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

'2§E§§f§fi§éﬁrﬂevaporated to dryness and the residue is

aiétributed between méthylene 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.



Rlerr] * n-propyl, Rerr] =cyclopentyl, R err] =hydrogen

EX?nple | Rlerr] No. - | REPLACEMENT SHEET

- - 41 -

Using this method, the following title comgo

prepared, inter alia:

a)® from

—7-benzy1-8-cyclopentYl—1-propy1xanthine:
7-benzyl-8-cyclopentyl-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)-
xanthine, 87 % of theory, colourless oil '

SR e . e
'7ibenzyl-s-cyclopentyi—1-propy1-3-(3—(3-pyridy1)-
propyl)-xanthine '

c)

7-benzyl-3-(2-(p-cyanophenyl)-ethyl)-8-cyclopentyl-1-
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Using the methods 11. A) and 11. B), many of the
substituents R, descrlbed 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

- .b) _
7-benzyl-8-cyclopentyl-3-(2-hydroxyethyl)-1-
propy;xanthine, 90 % of theory, mp. = 208 - 209°C
'ﬁ@ea BT ¢ o~ . . T . -

4.8 mMol of methylether—derlvatlve are dissolved in

60 ml1 of absolute methyleng chloride. At -20 *5°C a
solution of 0.65 ml (6.5 mMol) of boron tribromide in
7 ml of absolute methylene chloride is added dropwise
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and the resulting.mixture is stirred at bient ;
temperature until the reactlon has ended.__mhemreactlon_.
mixture is washed with distilled water, the organic

_phise 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)

8-cyclopentyl-3-(2-(p~hydroxyphenyl)-ethyl)-1-
propylxanthine, 83.5 % of theory, mp. = 270 - 272°C
c)

7—benzy1—8~cyclopehtyl—3-(3-(p-hydroxyphenyl)—propyl)—1—
propylxanthine, 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. Hydrodgenolysis 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 is evaporated
"tagdréness #nd the residue is purified by -
crystalllsatlon or chromatography

Using this method, numerous hydrogenolyses are carried
out, to obtain, inter alia:
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a) from _
7—benzyl-s—cyglopenty1-3-(2—(p—methoxyphenyl)-ethyl)—1—

propylxanthine:
—eyclopentyl 3-(2- (p-methoxyphenyl)-ethyl) 1—

propylxanthlne, 70.6 % of theory, mp. = 208°C

b) from
1-a11y1-7-benzy1-8—dyclopenty1—3—(3-methoxypropyl)—

x¥anthine:
8-cyclopenty1-3—(3-methoxypropyl)—1—propylxanthine,
71.4 % of theory, mp. = 174 - 175°C

c) from

?-benzyl—s-cyclopentyl—3—(3—(hydroxypropy1)—1—

propylxanthine:

8—cyclopenty1—3-(3-hydroxypropyl)—1—propylxanthine,
26.6 % of theory, mp. = 213 - 215°C '
d) from

7—benzy1—84cyclopentyl—3—(3-(p-methoxyphenyl)—propyl)-l—
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/HC1
from '
7—benzy1-3e(2—carboxyethyl)-8—cyclo§enty1—1—'
propylxanthine:
8-cyclopentyl-3-(2-methoxycarbonylethyl) -1-
propylxanthine, 16.3 % of theofy, mp. = 201 - 203°C

£f) from

7-benzyl- 8-cyclopentyl -3~ (3-p~-hydroxyphenyl)-propyl))-1-
propylxanthlne.
8-cyclopenty1 3-(3~- (p-hydroxyphenyl)-propyl)-1-
propylxanthine, 26.8 % of theory, mp. = 239 - 241°C
g) from -

“?J§enzy168hcyclopentyl 3~ (2-(methylaminocarbonyl) -

ethyl)-l-propylxanth1ne~

8-cyclopentyl-3—-(2- (methylamlnocarbonyl)—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-propylxanthine:

;cYclopenty1-3-(2-(3 4 ,5-trimethoxybenzylamino-
carbonyl) ~ethyl) 1-propy1xanth1ne, 77.2 % of theory, mp.
= 231 - 233°C |
i) from
7-benzyl-8~cyclopentyl-3-(3~-(p-methylcarbonyloxyphenyl) -
propyl)-1-propylxanthine:
8~-cyclopentyl—-3-(3-(p-methylcarbonyloxyphenyl) ~propyl) -
1-propylxanthine, 63.9 % of theory, mp. = 181 = 183°C
j)} from _

—benzyl-8—cyclopenty1-3—(2-(N—mofpholinocarbonyl)—
ethyl)-l-propylxanthlne.

8-cyclopentyl-3—~(2- (N-morphollnocarbonyl)—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 _
7—behzy1—8-cyclopenty1-3-(2-(2,4,6— . :
trimethoxybenzylaminocarbonyl)—ethyl)41—propy1xanthine:
8-cyclopentyl-3-(2-(2,4,6-trimethoxybenzylamino-~
carbonyl) ~ethyl)-l1-propylxanthine, 47.2 % of theory, mp.
= 241 - 243°C
m) from
7-benzyl-8-cyclopentyl-3-(3~(p- ‘

. (ethoxycarbonylmethyloxy)-phenyl) -propyl) -1-.
propylxanthine, )
8-cyclopentyl-3- (3~ (p-(ethoxycarbonylmethyloxy)-phenyl) -
prbpyl) 1-propy1xanth1ne, 77.4 % of theory, mp. = 141 -
nf from e '
7-benzyl-8-cyclopentyl-3-(3-acetoxypropyl)-1-
propylxanthine:
8-cyclopentyl-3-(3-acetoxypropyl)-l-propylxanthine,
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93.5 % of theory, mp. = 157 - 159°C
o)} from
7-benzyl-8-cyclopentyl-3- (3-hydroxybuty1) 1-
propylxanthlne.
-cyclopentyl 3-(3-hydroxybutyl) - 1~propy1xanth1ne,
60.0 % of theory, mp. = 198 - 199°C
p) from
7-benzyl-8-cyclopentyl-3-(3—-(p-(2-hydroxyethoxy) -
phenyl)—propyl)-1—propylxanth1ne°.
8-cyclopentyl-3-(3—~(p-(2-hydroxyethoxy)-phenyl)-propyl) -
l1-propylxanthine, 59.6 % of theory, mp. = 168 - 169°C
. g) from

7-benzyl-8-cyclopentyl-3~(3-~(p-(2-(methylcarbonyloxy) -
ethoxy)~phény1)-propyl)—l—propylxanthine:
8~cyclopentyl-3-(3-(p-(2-(methylcarbonyloxy)-ethoxy) -
phenyl)-propyl)-l-propylxanthine, 48.1 % of theory, mp.
= 139 - 140°C

r) from

7-benzyl-8-cyclopentyl-3- (3 (N—plperldlnyl)—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’

—benzyl—s-cyclopentyl-3 {3- (p-
(methoxycarbonylmethyloxy)-phenyl) -propyl)-1-
propylxanthine:

-cyclopentyl 3-(3- (p—(methoxycarbonylmethyloxy)-

i Eanyl)-pfopyl) 1-propylxanthine, 86.5 % of theory, 'H-
NBR (250 MHz, DMSO—dG) é (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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u) from
7;benzyl—s—cyclopentyl-3—(2-methoxyethy1)—1-
prépylxanthine:

8—cyclopenty1-3-(z—methoxyethyl)—1-propy1xanthine,

81.2 % of theory, mp. = 185°C
v) from

7-benzyl-3-(2- (cyclohexyl)—ethyl)—s-cyclopentyl 1-
propylxanthine:

3—-(2- (cyclohexyl)-ethyl)—a—cyclopentyl 1-propylxanth1ne,
mp. = 188 - 189°C

.w) from .

‘ 7-benzyl-8-cyclopentyl-3-(2-phenylethyl)-1-

" propylxanthine:
'8—cyclopentylf3—(2¥pheny1ethyl)-1—propy1xanthine, 34.5 %
of theory, mp. = 215 - 216°C
%) from .

7-benzyl- 8—cyclopentyl 3 (3-(phenyl) -propyl)-1-
propylxanthine:

8-cyclopentyl-3—(3-(phenyl) -propyl)-1-propylxanthine,
-28.6 % of theory, mp. = 153°C (decomposition)

y) from

7-benzyl-3-~(3~cyanopropyl)-8-cyclopentyl-1-
propylxanthine:

3- (3-cyanopropyl)—8-cyclopenty1 1-propylxanth1ne, 69.0 %
of theory, mp. = > 300°C

z) from

7—benzyi—3-(5-cyanopenty1)-8—cyclopentyl—1—
propylxanthine:
3-(5-cyanopentyl)-8-cyclopentyl-1-propylxanthine, 21.1 %
of theory, mp. = 160°C (decomposition)

_ al) from T

_”33%3 (amlnocarbonyl)-propyl)-7-benzy1 8-cyclopenty1 1-
propylxanthlne. '
3-(3~- (amlnocarbonyl)—propyl)-s-cyclopentyl 1-
propylxanthlne, mp = 264 - 165° c
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Method B:

3.3 mMol of N-benzyl compound are dissolved in 70 ml of
abéoluﬁe methylene chloride. 3.36 g (52.8 mMol) of
ammonium 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 cryétallisatipn or
chromatography.

Numerous hydrogenolyses were carried out using this
method, to obtain jinter alia:

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

14. Hvdrogenation of nitrile groups

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

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

3—;4;aminobuty1)-8—éyclopentylf1-propy1xanthine,'40.9 %
[oESthecfy, mp. = 159 - 161°C - ~ - R o

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 10jml 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
étirring 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 O-acyl compounds weré

prepared, inter alia:

a)

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

b) ' o
8-cyclopentyl-3-(2-(p-(methylcarbonyloxy)-phenyl) -
ethyl)-1l-propylxanthine, 47 % of theory, mp. = 232°C
C) . : '
7-benzyl-8+cyclopenty1-5-(3~(p—(methylcarbonyloxy)-
phenyl) ~propyl~l~-propylxanthine, 77.5 % of theory,
gradually crystallising oil

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

e)
7—benzyl-8—cyclopenty1-3-(3t(p4(2—(methylcarbonyloxy)-
ethoxy) -phenyl) -propyl) -1-propylxanthine, 82.1 % of
theory, -colourless oil

P i : .

Ml -
= :

1&%'Hydrolzsis of carboxvlic 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 1lithium hydroxide-hydrate in 10 _..le&AUG 1996
distilled water. The reaction mixture is stjirred—unmttt

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¥clopentyl—3-(3—(p-(ethoxycarbonylmethyloxy)—phenyl)—
propyl)él—propylxanthine:

3—-(3-(p- (carboxymethyloxy) -phenyl)~propyl) -8-
cyclopentyl-l-propylxanthine, 85.2 % of theéry, mp. =
190 - 192°C

b) from
8-cyclopentyl-3-(2-(methyloxycarbonyl)-ethyl)-1-
propylxanthine: .
3—(2-carboxyethy1)—8-cyclopentyl-1—propy1xanthine,
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
chloridé. A solution of 5 ml of trifluoroacetic 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

:ﬁi%é&ﬁié“phése is dried over sodium sulphate and-
.éﬁaﬁorated-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
8eéyclopentyl-3—(2-(2,4,6-trimethoxybenzylamind—
Hcarbonyl)-ethyl)-1—propy1xanthine:
3-(2-carbamoylethyl)-8-cyclopentyl-l-propylxanthine,
64.9 % of theory, mp. = 289 - 291°C

b) from
3—(3¥(p—(2,4,6—trimethoxyben2ylamino-carbonyl-_
methyloxy)-phenyl) —propyl)-8-cyclopentyl-1-
propylxanthine:
3=(§¥(p-(carbamoylmethyloxy)—phenyl)—propyl)—s—
cyclopentyl=1-propylxahthine, 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’
:fgééﬁaiﬁﬁehtyl—3-formylmethyl-1—propylxanthine:w-

r8£cyclopentyl-3—hydréximinoethyl—1—propylxanthine, 64 %

of theory, mp. = 247°C
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‘Using this method, the following was prepared, inter

aldia:

a) from
8-cyclopenty1—3-(3—hydroxybuty1)-1—propy1xanthine:

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

20. Prepafation_of thioethers

3.6 mol of alkylhalide derivative are dissolved or
suépended in a solution of 0.42 g (7.5 mél) 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 hydrochloriq 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;

'235§ih§"this'method,_the following“were.prépargd,;inter

‘a¥ia: :
from 8-cyclopentyl-3-(2-iodoethyl)~-1-propylxanthine:

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



| ayers. Similarly, the tablet coating may consist of several |REB[ﬁCEM£NT SHEET
achi evé del ayed rel ease, whilst the excipients nentioned for |t he—tabtets
may- be used. Syrups containing the active substances or corfbifn ﬁé;fﬂa 0596
active substances according to the invention nmay additionally eo g
sweet ener such as saccharin, cycl amate, gl‘yc%?crr or sugar as as.a

fl avour “enhancer, e.g. a flavourlng such as vani | or orande extract

They may al so contalnpgﬁgﬁéﬁgpﬁﬁlé&yuqénFs%ontﬁ@@ﬁ@ﬁbrgmbuc 4 g%
car boxymet hyl cel byl ose-—cyeubpagtygem-q,z-e(2ghymr¢d@@taiqun-tmmhmns1 pfrfatty
al cohol's with ethyleng oxide i Rresenkali ugs (Juch s iy hydigxybepzoates.

21. Saponification of nitriles

0.5 mMol of nitrile are suspended or dissolved at 10°C
in 1 ml1 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
éHrgmatography. 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
saiid ig§ isovlated by flltratlon. : RS

" Yield: 1.0 g (77.5 % of theory) of 8-cyclopentyl-3-(2-
iodoethyl)-l-propyl-xanthine in the form of colourless
crystals, mp. = 223 - 226°C.




-67- hydroxybenzoat es. I nj ectabl e sol utions are produc ciﬂEﬁLA@ﬁMﬁﬂg
way, e.g. by adding preservatives such as p-hydroxybenzoatlks s
such as alkali nmetal salts of ethylene diamne tetraaceticla
then-transferred into injection vials or ampgules. Capsuljes
one or nore active substances or conbinations of active sulistlanc

prepared for eX%ﬁplQDQngtibﬂgth%hé%btﬁ%r%uE%k%n%%igﬁdﬂéé nert carrier
such as | actose or sorbi encapsulating themin gelat Sul es.
Sui t abl e suppositories nay be produced for exanple by

0.55 g of neutral aluminium oxide are mixed with 0.11 ml

of-water and shaken until a fine powder is formed. 8 ml
of methylene chloride, 1.0 g (1.65 mMol) of oxone

[= 2KHSO, * KHSO, * K,HSO,] 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 nmp. 213 -
214°C. '

24. Svnthesis of 8-cyclopentyl-7~-benzyl-3—-p-methoxy-—
xanthine |

50 g (0.20 mol) of-6—amino-1-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 lrght yellow crystals (82.2 % of

theory) - _
7’GEémiﬁb‘Shbromo-l-p-methoxybenzyl-ura01l -

TEC: 95:5 CH,C1,:CH,OH

mp: 245°C (Decomp.)

121.1 g (0.37 mol) of 6-amino—S-bromb-1—p-methoxybenzy1-



mixing with carriers provided for this purpose, such as neut | aREPLACEMENT SHEET |

pol yet hyl enegl ycol or derivatives thereof. A t herapeutical }y reffettTVve
daily dose is between 1 and 800 ng, preferably 10 - 300 ng pgr. d? t AUG 1796
following Exanples illustrate the present invention wthout rlegqtr t| ng

t heir scope: Exanpl es of pharmaceutical™ Y Ul ati ons A) Tablets

per tabl-et e_substance ct

140 my Cbrn S%%¥C re mlxeg with 396. 546 %gobggz%&a%#ﬁ%“, f5 mol

15 ny Nhgnes|@nds$§arged for 2 hours Bt§0°C. The nixture is cooled,
extracted with 1000 ml of ethanol, cooled and suction

filtered. It is then washed with cold ethanol.

Yield: 110.0 g of white crystals (83.6 % of theory)
S—amino-5-benzyl-amino~-1~p-methoxybenzyl-uracil
TLC: 90:10 CH,Cl,:CH;OH

mp: 230°-231°C

110.0 g (0.31 mol) of S—-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 cyclopentancarboxylic
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 CH,Cl,:CH,0H

113.0 g (0.25 mol) of 6-cyclopentyl~carbonylamino-5-
benzylamino-1~p-methoxybenzyluracil are combined with
1,300 ml 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
<tQ?pH Z‘with conc. HCl, with ice.cooling, and suction
“ffltered. '

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



500 ng The finely ground active substance., |actose and S HEpLACEMENT SHERT
starch are m xed together. The m xture is '

- 68 - screened, then noistened with a solution of polyvipy pmw in
wat er, kneaded, i st-granul ated and dried. The granules, }hé W
~corn starch and the magnesi um st ear at e aresscreened and m kegl together

mxture is conpressed to formtablets of a suitable shape Fnd si ze.
TLC: 90:10 CH, c1 : CH,OH

mp: 172°C

An&logously to the methods described hereinbefore, the

compounds of general formula I listed in the Table were
prepared.

'Q
/

A M "
T A

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



B) ~ Tablets - - per tabl et Acti ve |sHEBLAGEMENT SHEET

80 ny- Corn starch . 190 ny - Lactos

55. ngy M crocrystal I'i ne cellul ose 35 ny Pol yvi nyl pyr %JSI%UG 1996
15 ny Sodi um car boxynet hyl starch 23 ny Magnesi stearate

2 ny : 4605myg- The finely rve

subst ance, sone of the corn starch, |lactose, mcrocrystalline cellul ose_and

pol yvi nyl pyrr olBxkowpelear e mi xeRl, t oget her, the m xture is scr nd -

processed withhe remaining corn starch and water to form granul es which
are dried and scteened. The sodi um.carboxymet hyl starch and the nagnesi um
stearate are adlcle_d, M Xed togeLtner _and the m xture 1s

CH,CH,CH,C >300
2 cﬁZCHZ'CHZCH;éCHZCN 160
3 CH,CH,0CH; - 185
4 CHZCHZCHZOCH; | 174 --175
5 CH,CH,O0H | 216
6 o CH,CH,CH,OH 213 - 215
7 CH,CH,0COCH, ' 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, . .297 - 298 .
13 ' CHz_CHZCONHCHZQ‘OCH3 221 - 233
| ‘ | OCH;
14 . %CH?COCN\;JO 169 - 171
":: Tt o CH,CH,CH(OH)CHy = - - 198~ 199
16- - cnzcnzc.o.cﬂ3 | 223 - 224

17 CH,CH=NOH . 247



conpressed to formtablets of a suitable size. -.
d ai s 1) Corrpound! BFPMWQIT SHEET

-69 -~
formula [err]

23 AUG 1996
- 58 -~
Example R, Ml&’ °C
No.

18- CHZCHZCHZCHZNHZ 159 - 161
19 /N 176 - 178
\_/

20 : 152- - 159
21 CHzCHz@ 215 - 216
22 CHzCHT_O 188 - 189

23 | 153

24 CHZCHZQ—QH' 270 - 272

95 CHZCHZCHZOH 230 - 241
CEFERT T - CH,CH, -@70&1-_3

26% L 208

27 CHZCHZCHZQ—OCH3 153 - 154



i REPLACEMENT SHEET [
wherein "R err] cannot sinultaneously represent the sane as R +- '
definictions are as foll ows: R err] denot es hydrogen,
Clerr]-derr]-alkyl, or allyl, Cerr]-Cerr]- al kenyl
Clerr]-derr]-al kynyl ; Rl err] denotes a (CJerr]-Cferr]-al
Clerr]-Cerr]-alkenyl- or Jerr]-Clerr]-alkysyl- group whic
substitwted by -CN, -CHerr]NRerr]Rerr], OH (nmultiple b
al so bei ng posskEkampie- OR[ err -NR[err]Rerr], - NHCORferric
-NHCO\IR[err]R[el(]r] hal ogen, - err], - OCH er r] COCH,

OCH err] COOR] V2], -Serr]Rerr], -S Rlerr], - NHCONH phenyl ,
-OCH err] - CONR[erTIRErt== u,rllt:ll]u-llt:lljm

-Sqerr]-CHerr]-CHerr]- OCCR[er -OCCH err]-CH err] - NR[err]R[err]
-Sq err]-CH errygCHerr] - & n % %
-CI-l[err]CO\Iquerr]R[err] [er OR[err], -COOH, -COCR[err], .
29 | 181 - 183
CH, CH, CH, OCOCH,
30 CH, CH, CH, <j>—OCH2 COOH 190 - 192
31 | 141 - 143
CH, CH, CH, o_CH2 COOEt
32 | 224 - 226
CH, CH, CH, @mHz CONH, |
33 CH, CH, CH, OmHz CH, OAC 139 - 140

34 CHZCHZCHZOCH3 R=H 257 - 258
_ CH, CH, CH, OCH,
35 ’ 292 - 293
. . R,=H
36 . CH,CH,CH,0CH; R= 137 - 138
.‘_; %_';:'_—“ el Ll _ o - -R7=CH2Ph

R,=H

37 CHZCHZCl 208 - 299



>CCNR[eFr]R[err]i -CHO, -SR[err], -SOR[err], -Sde : , '
-Sgerr]H -SJerr]NRerr]Rerr], -OCH[err%-CH[gr]rEJ]CCRJ[QF(ra{]r],REPLACEMENT _SHEET
-CH=NCH, -CH=NOR[err], -COR[err], -CHOHRerr], - CH(JCF errg)b(e;r%,
-CH=CH-R[err], OCONRlerr]Rlerr], H N R - 23 A 6
NH [err] ' ' - 60 - | - 70 - 1
s Example R, MP. °C
No.
38~ - CH,CH,OCH, -R1= 293 - 294

40 . 311

CN R,=

39 CHZCH2“<::::>*"OCH3 256 - 258
| R

a1 . CH, >350

42 CHZCN o 265 - 267

43 322
CH, CH, NH,
. 44 | CHz@‘NOz _ 259 - 260
45 : - :  168-169

46 : ' (CH,) -S-Et ' 144 - 145 .

- (CH,) -S—(CH,) ,~OH ‘ ' 160 - 161

49 : 162 - 163



or ‘by 1;3-di oxolane or 1, 3-di oxane which is optionally REPUACEMENT SHEET

pol ysubstituted, preferably nono- substituted, by met hy Rrerr

denot es phenyl -et hyl or phenyl - propyl, Rl err] denotes 2.3 AUG 1996
phenyl -Clerr]-Cerr]-al kyl ene, preferably phenyl-Clerr]-Cefr

al kyl ene, phenyl-Cerr]-C(err]-al kenylene gn phenyl-Cerr]-t{ =tr1 2

al kynylsene, in which the phenyl ring is substituted, gi i t her directly

or via a ([err]gaiigpiene gro wi th one or nore, premMP-eey—one—of—
the foll ow ng oups, u"aerr]-C[err] al kyl, -CN,

-CH err]NR[ err] err] NCIerr], - OH, CR[err]

-CH err]-NH SO

- OCOR] , -OCH COOR| . -CH OCOR[
-SqerrG]r'rR][err] e o OCEP@FHZ ]R[err],erf]O(]—I[erL]eH—l][err]O?lrr]
-OCI-l[err]-Cl—l[.err]-NR[err]R[err] lerr]Rlerr],

-OCH err]CH err]ORerr], -COOH, -COOR[err], -CFerr], cycl opropyl,
-CONR[ err] Rl errgg -CH[err]C]—I 191 - 193

CH, CH, @—OCHZ COOEt
51 ,—_/w . 179 - 181
) - N

52 ' — 187 - 189
: N

53 = 167 - 168
. CHZ CH2 CHZ_ \ /

. N -
54 CH,CH,S0,CH,CH,0COCH; 171 - 172
/7 \
55 CH, CH, -N o) S 162 - 163

56 CHZCHZNH‘C ) 141 - 142
ez B CH, CH OCH,, CONH

57 . 2 2. z 2 231 - 232
/\
\_/

58 CH, CH, — S 255 - 256




-CH err]OR&rr]," - CHO -SRlerr], -SORerr], -SJerr}Rerr],
-SJerr]H, -SOerr]NRerr]Rerr], -OCHerr]-CH err] OCOR[ err]

-CH=NCH,- -CH=NOR[err], -COR[err], -CH(OH)Rlerr], -CH (
-NHCOOR[ err], -CHerr] CONHSO err] Rl err], -CH=CH R err],
-OCONR[err]Rerr], -CHerr]- OCO\IR[ersjzR{-err]

-CH[erri CHerr]- OCO\IR[err]R[err] [err]
- 71 oExbyple3- di oxolRgne or 1, 3-di oxane which is M W
mono- or polysugtituted by nethyl: :

59 CH-ZCH2-<\ /:N 201 - 201

60 (CH,) ;CONH, : 264 - 265

61 ' CH,CH, - rouz ~COOH 224-226
N
63 CH, CH, CH, — NQ(D 168 - 196
H, -CH —<: :}—-COOCH
°° e : : > 235 - 236
o CH, CH, OC%H
66 _ 310 - 311
+ --CH, CH, CH, ‘N<}Q 196-~ 197

68 / \ 246 — 248

CHZ CHZ _N S

iy
e ?}
! !,“..



Rl err] ' dehotes’ Cerr]-Cerr]-cycloal kyI-‘Cferr]-C[err]-aI kyl ere

Clerr}-Cerr]-cycloalkyl-Clerr]-C[err]-al kenyl ene-, , REPLACEMENT SHEET
Clerr]-Cerr]-cycloalkyl-Clerr]-Cerr]-al kynyl ene-, in which

cycl oal kyl group may optionally be substituted, ei t her

via a (Jerr]-al kyl ene group, by -CN: e$Herr]NRlerr]R e

-OR[err:], -NR[err]R[err], -NHCOR[ err], -NHCONR err] R ert]:

OCCR[err] Examﬂl:lel[err] , -OCH err] COOR[err], -CH[er rJPCOREerr],
-SQerr]R[err] OCH err]-CONR[err]Rerr], -OCH err] CH erTio;

-OCCH err] - CH[err?-NR[err]R[err] -OCH err]CH err]OR[err], -COOH,
-COOR[err], -L,U\querrjrqerr], -CHerTT O -CH errJOR[err], - CHG

Jerr]H,

EHLFCON (EBEFNOH, 160
-CONHSO err] R err],
-CH=CHRerr], OCO\IR[err]R[err],

-SR[err], -SCR[__er"r], -SQerr] R ert/
-Sgerr]NR[err err ]
‘-Cg:NCR][eﬁ], ]CBIBER[e]rr] @g{:(ag:%
-CH(ORerr])[err], -NHCCIR[err]

-CH[err]-OCC]\lR[err]R[err], -CH err]-CH err]- OCC]\IR[err].R[err],
70 ‘CH,CH,S0,CH,CH,O0H ' 213 - 214
71 CH, CH, @—CONHZ 265 - 266
72 CH, CH, N 188

\
0]

73 . CH, CH, CHZ—N\/:>—OH 163 - 164
74 CH,CH (OH) CH,OH 225 - 226

75 CH, CH, —@CHZ NHSO, Me 210
76 CHzCHz*QH/N 0 214 - 215°C

(o}
77 - CH,CH,CH,N N—COCH, 169 - 170
T \__/ :
ol ol -
:.. -'/=—\
78 CH, CH, CH, N N—CH, 162 - 163

C



ferr] ' or by 1, 3-dioxol ane or 1, 3-di oxane whi

optionally nono- or polysubstituted by nethyl; R2 denot
formul a A-Clerr]-Clerr]-al kylene-, A-Clerr]-Cerr]
al kynyl ene, A- CO\II—I-G(i[ err]-Clerr]-al

A-Clerr]-Clerr]-
A-CONH-Clerr]-Cerr]-

Example R,
No.
- ) ‘
79 CH, CH, CH, -N - N—H 253 - 254
- \_/
80 - CH, CH, CH, - 136 - 137
N
\
COCH,
81 CHZCHZCH2—< ) 216 - 217
- . N
. BN
SO, CH,
82 :CHZCHZCH2—< . ) 146 - 147
' N
. : \
H
83 218 - 220
CH, CH, CH, - NH
84 (R) —~CH,CH,CH (OH) CH, 198 - 199
85 CHZCHZQ—SO2NH2 307 - 308
86 CH, CH, SOZ_NHCH3 225 - 226
575 CH, CH, S0, N (CH; ), 190 - 191



- 72 - alkehylene- or A-CONH-(err]-Cerr]-al kynyl ene-,

A-NH-CO-Clerr]- Cerr]-alkylene, AA-NHCO-Cerr]-Cerr]
A-NHCOCerr]-Cerr] al kynyl ene, wherein Ais a C or
6- . menber ed heterocyclic ring which contains nitrogen,
sul phur as 'heter oatoms and nmay optionally 65 -be nono- or
by Jertr]-Cerr]-alk L hal ogen, -OR[err], -CN, -Nderr
-CH err]NR err] %F‘P -OH, =8 a ketal, -COOH, -SOerr

-CO\IR[err]R[errire, COQ[err] -SJerr]- R[err], - CONR6RY -

88 CH,CH,NHCOCH, 268 - 269

89

CH, CHz OCH, CH, = N N—=E0, CHj; Leo

—

CH, CH, NH-CO-{\ N | 254 =255

/

9k ) | 267 - 268
CH,CH,NH-CO- {  N—H |

Me = Methyl
Et Ethyl
- Ph Phenyl

. 90

- _' ’ﬁ:ﬂi’!



R err] " dehot es Cerr]-Cerr]-cycloal kyl, preferably cycl opent
optionally substituted by =0, -OH, -ORerr], OCOR[err], or

denotes phenyl, which is optionally substituted by - OH,

-ORlerr], C[err]-C[er_r]-aIkyI, preferably -CH err], -NH er{] 2 3 aug

-Sgerr]H -COORerr], -OCH err] COOR[ err]-, 6&N, or

OCH[enr]CCNR[err]R[err] or R3 denot es a_norbornane-, nor
Cerr]-Jerr]- The compeyndaaPkysnBeksl, LUENAAL &n@aYobendissfa

J———

group; own or in conjunction with other active substances

according to the invention, possibly combined with other

pharmacologically 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
.enhancgr, e.g. a flavouring such as vanillin or orange
ggﬁg%ééf.' They may also contain Suspension adjuvants or
thlckeners such as sodlum carboxymethylcellulose,
wetting agents, e.qg. condensatlon products of fatty
alcohols with ethylene oxide or preservatives such as p-
hydroxybenzoates.



' der:ot es - CH=CH phenyl, wherein the phenyl ring is REPLAGEMENT SHEET—I

pol ysubstituted by nethoxy, hydroxy or hal ogen; R err otes—a
[3.3.0]-bicycl ooctane, a [3.3.0]- bi cycl ooct an- 2-yl ; n
C-li.nked pi peridine or furan; : ’933&5@?8‘%
denot es hydrogen, methyl or benzyl, in whi &d the benzyl qrqup _nmay be
substi tuted by 1- nethoxg gr oups;

hydroxybenzoates. : o

Iﬁﬁectable solutions are produced in the usual way, e.d.
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 1is 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

_hﬂq;_équvinylpyrfolidone 15 mg

' ?"ﬁa&ﬁééiﬁm stearate T __ 5 mg

= ' 500 mg

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



CH er r] o CHerr]- CH3- S- CH2-, [err] prival BﬁPkAﬁﬁMﬁNﬁﬁHEET

or - CH2- CH=CH2; R err] denotes (Jerr]-(err]-al kyl, ronal l'y
substituted by OH, OCOR[err], NHerr], NR[erryR[err] or INHCOR[zAUG 1996
and.R[err] preferably represents -CH[err] CHerr]- '
-CH err] CHerr] OCOR[ err], - CH err]-CHPBr7] - CH[err] -

CH[errP'CH[err]S@E%E%EQQCQE r]ni01stened with a solution of -~

polyvinylpyrrolidone in water, kneaded, m01st—granulated
and dried. The granules, the rémaining corn starch and

_thé magnesium stearate are screened and mixed together.

The mixture is compressed to form tablets of a suitable

shape and size.

B) Tablets B '~ per tablet
Active substance 80 mg i
Corn starch 190 mg
Lactose _ 55 mg

T Micrbcrystalline 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, lactose, 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.



Re<. _denot es hydrogen,

stituted err]- cycl oal kyl
group, a branched or ﬂi‘m mem IV\EI en | - or al kynyl group

having up to 10 carbo n *

PLAGEMW BHEET

hydr oxy, phenyl, substltuted phenyl am'no agﬂq‘%td o CerT]
to Jerr]-, preferably Cerr] to C[err] - 69 - 4 : L4 egﬁ $G 1996
-(CH err])[err]-NHCOOR[ err] wherein m= 1, 2, 3 or 4 R ?
denot es hydrogen, an optionally substitutedifekerr] - cyfkl bal kyl group-
a branched or unbranched al kyl, al kenyl or al kynyl groyp having up to
10 carbon ¢ '

atons, which may optionally be substituted by

hydr oxy, phenyll, )subw tegrubyiisybf gememgal formulbabstituted amino, (err]
,~or it denotes (CH[err])[err] NHCOOR[ err] wherein m

to (err]-al koxy
=1, 2, 3 or 4;

or

)JI -

Rz

1

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;

denotes hydrogen, a C,-Cz-alkyl-,

C,-Cg—alkenyl- or C,-Cz-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~COR,,

-OCH,-CH,-NRR,, —S0O,-CH,~CH,~OH,~CONHSO,R,,
~CH,CONHSO,R;, —-OCH,CH,ORg;, —COOH, —-COORg,
-CONRR,, -CHO, -SR;, —-SORg, —-SO,Rg,

=S04H, -SO;NR(R,, -OCH,~CH,0CORy,

-CH=NOH, -CH=NORg, -COR,, =CH(OH)R,,

-CH(ORy),, —-CH=CH-R,,, OCONRR,,

‘This Sheet Has Been Replaced ..




- 74 -0 - RlerT] and Rferri—together wit

saturated or unsat dmmﬂ ]Iﬂ "m ere ri
het eroat Qs nitrog I “sul phuy

C nltrogen atO Nr.1m..a

QTHIS SHERRIT, OIREN.ACEMENT SHEET
uh R o

o

may be substituted by a"branched or unbranched yl

or may carry one of the foIIovm ng groups= 70 - -(CH err])[err grarfghog%
a ketal; - (CHerr])[err]NHCerr]-Cerr]-alkyl, -

(CH[err])[err] N(C[err]-Cerr]-alkyl)[err],

-(CHerr])[err]-NHCOOR[ err], (n =2, 3, 4,), halogen, - ORl-e++ \
-NJ err], -NHerr], [er NR[e IR err], NHGOH, - COOH, -sq
-COOR[err], CO\IR[_er érr] -Rerr], R err] denot e]?i'fwdrogen
C['err].—C[err] al kyl , -al kenyl, C2- al kynyl, a b\enzyl/\

henyl-- i : : -

pheny | | NH, NH ~NH,

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,-C;—alkyl, -CN, -CH,NRR,, -NO,,

-OH, -ORg, -CH,-NH-50,-Rg, -NHCORy,
-NHCONR(R,, halogen, ~OCORg, —OCH,COOH,
—-OCH,COOR,, -CH,0COR;, —-SO,R;,
-OCH,~CONR,R,, ~OCH,CH,0H,
-OCH,-CH,~NR,R,, —CONHSO,R,,
-OCH,CH,0R;, —-COOH, —-COORg;, —-CFj;,
cyclopropyl, -CONR,R,, —-CH,OH,
-CH,0R;, =CHO, =-SR;, -SORy, —-SO,Rg,
-SO;H, ~-SO,NR,R,, ~OCH,~CH,0CORy,
-CH=NOH, ~CH=NOR;, —-COR,, -CH(OH)R,,
~CH(ORy),, -~NHCOOR,, =CH,CONHSO,R,,
_=CH=CH~R,), —OCONR(R,,

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

- _"mi"..
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group, which is Opti o bol ysubst i tut ed
Rlerr] denot es C[ jwﬂﬁg I THIS GHEBET [l gy

optionally substi t naI I RERIASEDL Ut edi bén
Cerr]-Cerr]- cycIoaI kyI Rlerr] denotes - COORerT— '

-CONR[err]R[err], hydrogen Cerr]-derr}-71 = alkyl, opti
substi tut ed phenyl -CH[err]NR[err]R[err] R err] denote
phenyl , substitut ed phenyl , - - CH3; - optionally in the
racemates, enantioners, di astereonmers and m xtures thereof and
optionally Fn_thry for f phar macol od\ph! | y acceptabl e ts
t her eof . I{(‘)/N\N/nFP“ H ' I?ﬁ

H NH, NH ~NH,

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-,
C3-C7-cycloa]'.kyl—cz-c6-a'lkenyl ene-,
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,, -NI—ICONR&R7 ; halogen, -OCORg,

~OCH,COOH, =-OCH,COORg, ~CH,0CORg,

~SO,R;, —OCH,~CONR(R,,

-OCH,CH,0H, -OCH,-CH,-NR(R,,

~OCH,CH,0R,, —-COOH, —-COORy,

-CONR(R,, -CH,0H, -CH,ORy, —-CHO,

-SRy, ~SORy, —-SO,R;, —SOH,

~SO,NR,R;, —OCH,~CH,0CORy, —CH=NOH,

-CH=NOR,, -COR,, —-CH(OH)R,,

~CONHSO,R,, -CH(ORS)2 » —NHCOOR,,

~CH=CH-R;, ~OCONR(R,, -CH,~O-CONRRj,

—CH, ~CH, -0-CONR,R,,

l‘hls Sheet Has Been Repl

T




2)" Xant hi ne der.i.
REPLACEMENT SHEET

n-propyl; R err]

whi th is substituted by -CN, -CH er.r];blR[.err R

-NR[errr]Rerr],

H:Cé

By

m_.

I = e e

claim1, wherein R é&rrf “dehot¥es *nethyl,

or
: l-g/?Fer r?%%

denotes a (Jerr]- al kyI nREPDA@ﬂg

2 “NH “NH,

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,-
alkenyléne- 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 C1—c,.-a1kYI,' halogen, -OR;, -CN,
-No,, -NH,, -CH,NRRR,, -OH, =0, a ketal, -COOH, -SO.H,
-COOR,;, —-CONRR,, =-COR,, =SO,-R;, -CONR(R, or

-"denotes” C;-C,mcycloalkyl, preferably cyclopéentyl,
optionally substituted by =0, -OH, -OR,, OCOR;, or

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

‘This Sheet Has Been Replaced
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-'NHCOR[ érr]; -N W‘aoen - OCH[ er r ] COOH,
-OCH err] CCIR[ err], R[ err] THIS SHEET HAS BEEN }
~QCH err]- CONR err] R[‘mm ullﬁﬂﬂ err]j REPLAC '

OCH err]-CH err]-NR ert] R err], CCNHB Lerr] R[errj = REPLACEMENT SHEET

-CH err]CONHSO err] R err], OCI-l[erF]@Bi[err]GQ[err] -
-COCOR[err], QN{HHRMH] 4MQ-SNmr]-SQeH] ey r 2,3 AUG 1996
-Sq err]H, -Sq err] NNR,r HIOSH,] ,-SOQEH[ eCOPRCH «0CH OO00R er rF r =NOH,
[:NOQ][err], -Cm[err];oc}g@@gﬁ)sﬁtller&], -CH=CH-Rerr], ReTTTH
err - -

33"‘ denotes a horbornane-, norbornene-, a C3-Cy-

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;:;

Ry 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;

CHy~O~CH,~
CH;-S-CH,-,

O)avoan

privaloyloxymethyl or
~CH,~CH=CH,;

g §;’000R8, NH,, NRR, or NHCOR;, and R, preferably
* represents -CH,-CH,-OH, -CH CHZOCORa,
~CH,~CH,~CH,~OH; —CH,~CH,CH,0CORy;

_Rs denotes C,~C,~alkyl, optlonally substltuted by OH,

R, denotes hydrogen, an'optionally substituted C; -

eet Has:Been Replaced -
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or’ by.1, 3-di oxol.ane

tion
pol ysubst'tut ed by MIIII]IIE]M!I W IIIF dengt BYS SHEEN 245 membmsmprsﬂen
phenyl pr.opyl © o groap | 8 S *subst i d e pELEY A=Y
groups -Cerr]-derr]-alkyl, -CN, -CH err .,
-NCIerr],]-“O-l, -[CR[e]rr], -NHCCR[err] - 74 —NHCO\IR[err]R[ar ’31&!4%@96
-OCOR[err], -OCH err] COOH, -OCH[err]CCCR[err], -CH efrji. OCORerr],
-Sgerr]Rerr], cyclodifydr draQhR] ®rbidjched orcnnpea#ymﬂpeairgm-

-'CH er r ] CONHSO) err] BhKlehly1 - GBI IGFds R SLAG RS €6 re—carbon

Ry

ER ey
-e E

i group, which is optlonally mono- or polysubstltuted

Ry

atoms, which may optionally be substltuted 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;

denotes hydrogen, an optionally' substituted C, -
cycloalkyl group, a branched or unbranched'alkyll
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 heteroatoms 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,~Cy~alkyl),,

=(CH,) ~NHCOOR;, (n = 2, 3, 4,), halogen,
- OR,, =-CN, =-NO,, -NH,, -CH,NR.R,,

~OH, -COOH, -SO,H, -COOR,, -CONR(R,, =-SO,~Ry,

S

denotes hydrogen, C,-C,-alkyl,
C —C ,—alkenyl, C,-C,-alkynyl, a benzyl- or phenyl-

by OCH,;

denotes C,~C,-alkyl, C,-C,-alkenyl, C,-C,~alkynyl,
optionally substituted phenyl, optionally

heet Has Been Replac-.,d
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CONHS CQBL
_G[erﬂerrlﬂerr]wﬁg m“‘é??][g{;]”]iTW[sﬁﬁET@ﬂsssp il

-CH err]OR err] evrls, *SOR[err], -$J errRELacep, EPLACEMENT SHEET
-SQerr]H -SJerr]NRlerr]Rerr], -OCCHerr]-CH err] OCCOR &4
- CH=NOH, CH:NOQ[err], -CORjerr], CI-l(G—l)R[éerr]— -CH(OR[ fr’ ])Z&rAqu%
- NHCOOR[ err], -CH=CH-Rerr], -OCONR[ err] errLk

_CH[ err] - O CONR] er r |s¥kgtituted ben@l}er?;} Corfxe}PatkybnR] er r RT'"é‘r‘T‘ -

[err]

it TP

10 denotes ~COOR,;, =-CH,OR;, —CONR(R;, hydrogen, C,-C3
alkyl, optionally substituted phenyl, -CHNR(R,;

R

Ryy 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 }Q" )
. RI‘N N _
Iges
07N N
R,
I
according to claim 1, wherein
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,,
—-NHCORg, —NHCONRH, halogen, —OCORg,
-OCH,COOH, -OCH,COORg, =-SR;, —-SO,R,
-OCH,-CONR,R,, -OCH,CH,OH,
OCH,-CH,-NR,R,, CONHSO,R,,

~CH,CONHSO,R,, i
-OCH,CH 0R8, ~COOH, —-COOR,,
' _—CONR -CHO, -SRy, -SO,Rg,

: ._, "-SO,H,’ SOZNR6R7, ~OCH,~CH,0CORy,
=NOH, =NOR;, -COR,, =CH(OH)R,,
-CH=CH-R,,, OCONRH

Thls Sheet Has Been Replaced




or by-.1, 3-di oxolane or di oxane ‘optionally nono- BEPL'ACEMENT SHEET
pol ysubst i t ut ed bﬂlmml“‘l“' U!TRZ represents ORY efT] |
particularly OCH group may be tripubsta kg 6 P
denotes a (CJerr]- C[err Cerr]--or Jerr]- cycIoaI kyl - :[=rr% C[erm
al kyl ene group, mhereln t he cycIoaIR?I-group I S opfi bratty '
nonosubstituted by -CN, -CHerr]NRerr]Rerr], =0, -OH -DORerr],
-NR[err]Rerr], -NHCOR[err], -NHCC]\IR[err]R[err] hal ogen,
-OCOR[ err], -OCH[err]COOH OCH[err]COOR[err] - CH] ¢r THISGBRE®HAS, BEEN
-Sqerr]Rerr] err]R[err] NH -OCH err r RERDACED ]
-OCH err] - CH[er”(NR[ , [err]CH err] OR[ &fr'] - COOH,
-COORJ.err], |err]R[err] CH ]C]—I CH[e\]CR[ r], -CHQ
-SR[er-r], -SOQ[err] -SOpgrr]Rerr], -serr N 5 NH NH

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

R, denotes a benzyl- or phenethyl- or phenylpropyl
group which is substituted by one of the following
..groups '
-C,-Cy-alkyl, -CN, -CHNRR,,

-NO,, -OH, -OR,, —-NHCOR,,

~-NHCONR(R,, halogen, -OCOR,, -OCH,COOH,

—-OCH,COOR,, -CH,0CORy;, -SO,R,

-OCH,-CONR(R,, -OCH,CH,0H,

~CH,CONHSO,R;, —OCH,-CH,-NR(R;,

~CONHSO,R,, —-OCH,CH,OR,, —COOH,

-COOR,, -—CFj, '

cyclopropyl, -CONR.R,, -CH,OH,

-CH,0R,, —-CHO, =-SR;, -SOR;, -SO,Ry,

~SO;H, =-SO,NR(R,, —OCH,~CH,0CORy,

~CH=NOH, CH=NOR,, —-COR,, —CH(OH)R,,

-CH(ORg) ,, —NHCOORg, '

-CH=CH-R,,, —OCONR(R,,

~CH,=0-CONR R,

~CH,~CH,~0-CONRR,,

Sheet Has Been Replaced
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-Sqerr]NR[err]R[eH—]——QGHPer—p]_GI:l[_err]OCOQ[err] - CH=NOH,

_ | REPLACEME
lc\:ﬂ:% Z: H : COQ[FEII]W mﬁ"ﬂ’m m,r] CH( OR[ er_r ]) [er ‘I | NT SHEET

[err]-© CONR ermr err |
-CH[err] CH[err] OCO\IR[err]R[err]

RN Ry |

or by 1,3-dioxolane or 1,3-dioxane optionally mono-
--or polysubstituted by methyl, and if R, represents
OR,, particularly OCH;, the phenyl group may be
trisubstituted;
R, denotes a C3—-, C,—-, Cy— or C,—cycloalkyl-C,-C;-

alkylene group,

wherein the cycloalkyl group is optionally

monosubstituted by -CN, -CH,NR(R,, =0, —-OH, -ORy,

-NR6R-,, -NHCOR;, —-NHCONR(R,, halogen,

-OCOR;, ~OCH,COOH, =OCH,COOR,,

~CH,0COR;, =SO,Rs, —OCH,~CONR(R,,

-OCH,CH,0H, =~OCH,~CH,-NR(R,,

--OCHZCHZOR8 : —COOH, -COORg,

-CONR(R,, —CH,0H, -CH,0R;, —-CHO,

—SRy, —-SOR;, —-SO,R;, =—SO;H,

-SO,NRR,, —OCH,~CH,0COR,, —CH=NOH,

-CH=NOR,, -COR,, ~CH(OH)R,,

-CH(ORy),, —~NHCOOR;, —-CONHSO,R,

~CH=CH-R,;, —OCONR(R,,
e _:CHA-Q-C__Z'ONR‘SR?,
+¢ . —CH,~CH,-O-CONRR,,

-~
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or’ by 41, 3- droxol ane or 3-di o | e]@) nal Iy nono- or pol ysubstltuted by

met hyl ; - deno HIH“ “ formul a A- CH2-, A- CH2- CH2- |
A—CH[err] CH[err] NH CH err] - )
A-CO NH-CH err]-CHerr] <, or " ° A QO NHCH err]-CH err] - CH|{eREPLACEMENT SHEET
wherein Ai's a CIinked 5- or 6-menbered - 78 heterocyclic rijndg whi ch
contai ns nitrogen, oxygen or sul phur as heteroatons and [wWii cf 3AYG 1996
optionally ‘

Flcf;:hl\hI,Fh1 | | T"i Tu4

. /— I )\ .

H NH, S

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

R, 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,
COR9, SOZ-RB ’ NHZ' COOR8 + CONRR,, or ORg:

and R;, R,, Ry, R, R
hereinbefore defined, optionally in the form of the

7+ Rgs Ry, Ry and Ry, are as
racemates, the enantiomers, the diastereomers and
the mixtures thereof and optionally the

pharmacologically acceptable salts thereof.

3) New xanthine derivatives of general formula

o 0 H

o orewemsl L —.. !

SETTT S Ny -
S = ' 4;\ | 2*—R3

07 N N

i
R2

iy

i

XY}

Ia
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are as her ei nbef ore defined, optipnally in the form of
enantioners, diastereonmers and nixtures = 79 thereof and opt} ohal | y
phar macol ogi cal | y acceptabl e salts thereof. 3% |
derivatives of gener#ie¥eipyRa is as herelnbefore defined ap

s (T s s
Rlerr], Rerr], Rerr] Rlerr], Rerr], R[er-r]. and s[u%;%b

group selected from the groups -
THIS SHEET
AS BE '
REPLACED EN
0 -.

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,~C3-
alkyl group which is substituted by -CN,- —OH,-
-COOH, -COORg, particularly —-COOCH; or -COOC,Hy,
-OCOCH,, -OCOC,H,, -CONRR,, =NOH, -NRR, or a linked
5- or 6-membered nitrogen-containing heterocyclic
ring, optionally substituted as hereinbefore
defined. .

5) New xanthine derivatives according to one of claims
1 to 4 wherein R, denotes A-C,-C;-alkylene-, A-CONH-
G,-Cs;—alkylene, A-NH-CO-C,-C;-alkylene, wherein A is
a C- or N-linked 5- or 6-membered heterocyclic ring

,',*f :’r" “which' dontains nltrogen, oxygen or sulphur ‘as

"

heteroatoms and may optionally be mono- or
polysubstituted, preferably monosubstituted, by C,-
C,~alkyl, halogen, -OR,;, -CN, -NO,, -NH,, -CH,NR/R,,
-OH, =0, a ketal, -COOH, -SOzH, —-COOR4, ~CONR,R;,

- This Sheet Has Been Replaced
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[err]

6)

-COR,, -50,-R;, —~CONRR, or

group sel ect ed from t 'ﬁl,mﬂﬂﬁm j’le’”,]iii'f ore aet neq and A e_r rR]EPL;CEiJIENT SHEET

8o - 1 23 AuG 199

THIS SHEET FiAS BEEN
_REPLACED

)

(@) ) .

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

OH

OH

and

denotes CH,CH,OH, CH,CH,0COCH;, (CH,);0COCH;,

(CHZ) OCH3, CH CH COCH3, CHZCH CH (OH) CH3, CH,CH COOCH3,
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,GH,S0,CH,CH,0COCH;, A-(CH,),~

or

A-(CH,)5~, A-CH,-CH,

wherein A is a C- or N-linked 5- or 6-membered
heterocyclic ring which contains nitrogen, oxygen

. or sulphur as heteroatoms,
T e e

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

acceptable salts thereof. _____m__—————Q———~—;
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R



opt lomally in the f enantioners, - ~diastereoners_and

m Xt ures thereof an l!mmmimm'll ﬂll phar macol ogi cal | y accep a@émgmgm SHEET
t her eof . erivatsves according to any one of -5

1, 2 or 3 whereln R[err] denotes an unbranched Cerr]-Cerr}-
group which is substituted by -CN, -OH, - 81 --COOH, -COCR8,
-COOCH[-err] or -COOCerr]Herr], -OCOCH err], -0OCOC[ e
_CONR[err] R err]), =N@Y xartlkine Rieriyabives of generﬂnﬁeam ‘
6-menber ed ni trogen-£oBdAahddto one Bftaaacyﬁécédihegclam
substituted as - her ei nbef ore def hi ne_delr

t i
according to any onefRAraftergsed in Eh"t‘B ﬁhﬁhér‘é?ﬂ E!Q Jc%n%l?sm% HEET
A-Cerr]-derr] -al kyheogbst Ae@Edl- cyclopeffelrgreiper] - al kyl ene;

A-NHCO-Clerr]-Clerr]-alkylene, wherein Ais a G or NIlinked 5-
6- menbered heterocyclic ring
8) Process for preparing xanthlnes of general formula
I
0 R
[
Ry, N
)‘\ I 7™
0 , N
[
- Rz'

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]
He NH,
02\ NH,
|
R',
wherein

R‘2 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 R,CHO,
R3COOH or a reactive derivative thereof, whilst
:“:" functlonal groups in R; must  be protected if
3 necessary, and 1s_then cyclised to obtain the
xanthine of general formula I wherein R, = H; or

b) a compound of general formula

This Sheet Has Been Rep

i



whi chcont ai ns nitrogen, oxygen or.sul phur as ~ het er oat ons and may

by

-CONR[err]|Rerr], CCR[err] -Sgerr]- R[ersg,--CO\lR[err]R[err]

[err]

optional | égtrar]rronoulmlmllmm "mebst | t&fg”]pr ef (ca:'r\labl mqme)nosubst i tuted,

CH[err]NR[err]R[err

:
ot 0 ®a ketal, -COOH, -SQerr]H, -g WN%JSHEET

o 2 3 AUG 1996
] R_ NO,
)\ THIS SHEET
0) 1;1 NH, REPLASAS BEEN 4
R',

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 NO,
o¢l\ NHCH, Ry
[
wherein

R,, R', and R; are as hereinbefore defined, is
cyclised to form a compound of general formula I,

and sub-séquently a compound prepared according to
a, b or ¢ is optionally. further treated using
partly known prbcesses as follows:

“5’ if R, ="H, R, = H of formula-V

T me

This Sheet Has Been Replaced

.
|
|




6)

fcl 1, 2, R3 ’E‘JLQ STRE-T [ ofr
i;zecfii owing I‘IIIIIIIIHIIIIIIIIIIIIIINII1”e'n s @ oroup Seect A Mer
: d
o v - 83 _[err] Z%r]AUGm6
- 0 /R4
. Ry N
)\ | /) Rs
o >N~ N

Xant hi ne derivatives of general formula | accordi ng

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
0 H
/
R; . N
J\ ‘ ¢ =
07 NT
R,
wherein

1, R2 and Ry are defined as in one of the preceding
= clalms,'characterlsed in that, starting from a

compound of genéfal formula

This Sheet:Has Been Replaced -

|




R erri denot es CH[err]CHfPrr]mJ‘]-l[err](]-l[err]m-l[err],
(CHerr])[err] [err])[err]OCH[err]
CH2CH[ er r ] COCH er
CH err]CH err] [err]CH[err]CO\IH[err]
(CH[err]Q{eTr]CCNH[err] CH[err]CH:NCH tCﬂPerr])[err]CN .
CI—|[err]:C|—|[err]SCH[err]CH[err], CH err]CH err] SCH err] CH err J{OH, 23 AUG 1996
CHerr]CHerr]SOerr]CHerr]CH err] OH,
CH err]CH err]SOerr]CHerr]CH err]
A- (CHerr])[err]-, ACHerr]- CH[F\”]

REPLACEMENT SHEET

[err]/R‘iA-'(CH[err])[err]- or
' erein Ais a —or—Nlinked. .

5- or 6-nenbered . heterocyc h cgntains nitrogen, oxygen
or sul phur as heteroatons ptio ally rn-she forrpof_racemates,
~enanti-oners, di ast ereoners t her eof ang
phar macol ogi cal | y acceptabl e sal t &1 hergof. 7%%' Xant hilne deREnLa\UE}f,es
general fornmula I or la according'fo any e of the preced
cl ai s, characterised. in that the §roup Rlerr] is an

wherein

R, and R; are as hereinbefore defined, R, denotes a
protecting group, particularly benzyl- and R',
denotes the group p-methoxybenzyl, dimethoxybenzyl
or trimethoxybenzyl,

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

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

general formula
0 /R4-
R, N
T
0~ N N
I IX

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

then the protecting group R, is cleaved by
conventional methods and, if desired, R', is
- conVerted into R,.

‘-ﬁs-»

107 Intermediate cor"np:vounds of general formula

This. Sheet Has Been Repl
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- 80 S * unsubstituted cycl opentyl group. 8) Compounds as cl ai ned
I n any one of the preceding clains as herein specifically ghserased in

any one - of the Exanples Process for preparin xanthﬂﬂﬁ%A '
general fornula g xe OEMENT SHEH

e HI||II |l||\| “Ill i IIII a 23 AUG 19

0 CH2 —CG HS ‘ —]
- R]_ . . N o o
- —R
)\ | N/ T THIS SHEET Has Brgy-
o) 1;1 REPLACEpD
R, -

wherein
Ry, 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.

11) Use of a compound of general formula I or Ta
. according to claims 1 to 6 as a pharmaceutical

composition.

12) 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.

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

14) 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.

;fS?;”ﬁéﬁ"Xénthine derivatives of -general formula I

-~

__\
This Sheet Has Been R

[T
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wherein R, dénotes a group selected from the

OH

following

OH OH

and

R, denotes a polar alibhatic group or a heterocyclic
ring containing nitrogen, oxygen or sulphur as
heteroatoms. '

'a16) Use of a compound of general formula I according to
claim 15 as a pharmaceutical composition having

adenosine-antagonistic properties.

\
~ This Sheet Has Been R,
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wher ei n

is reacted.wth a conpound of general formul a R er] CHO RE f&pgﬂé
reacti ve. derivative thereof, whilst"’ - functional groupg L

be protected if necessary, and is tBén cyclised to oataln t he
xant hi ne of general fornula | wherein Rlerr] = H or 23 AUG 1996

-81 -

Rlerr] is as hereinbefore defined and - Rlerr] corresponds

to the definition of Rlerr] or R[err] denotes a protecting group such
as a benzyl -

or met hoxybenzyl group which is readily-cleavable

LS

fr

[ B

ASYMMETRICALLY SUBSTITUTED XANTHINES_WITH ADENOSINE-

ANTAGONISTIC PROPERTIES

Abstradt

The present invention relates to new xanthine
gééivativeé, processes for preparing them and their use
in pharmaceutical compositions and as intermediate
compounds.



[err]

b) a conpound, of @eneral formuta

wher ei n Rl err] um,muumwnm as hereinbefore defined,
‘err] CHO - wher ep

I S
wi th a conpound of Y¢ '
her ei nbefore defined, whilst " ufctonal groups
I f necessary - and is t hen cyclised fPtR N, N di

the xanthine of general fornmula I V\/nere'!ﬂ 5' err] = H

1 ) Compounds of general formula

0 R,
Rx,N/l‘tN' '
)\ I )'_—RJ
'
R,
I

wherein R, cannot simultaneously represent the same as
R,, and the definitions are as follows:

R denotes hydrogen, C;-Cg-alkyl, or allyl, C;-C¢-
alkenyl, C3;-C¢-alkynyl;

R, denotes a C;-Cg-alkyl-,
C,-Cg-alkenyl- or C,-Cg-alkynyl- group which is
substituted by -CN, -CH,NR(R;, OH (multiple
substitution also being possible), -ORy, -NR¢R,,
-NHCOR;, -NHCONR¢R;, halogen, -OCORg,
-OCH,COOH, -OCH,COOR,, -SO,Rs, -S-Rs;, -NHCONH-phenyl,
-OCH, - CONRR;, -OCH,CH,0H, -S0,-CH,-CH,~0-CORg,
-OCH,-CH,-NRgR,;, -S0,-CH,-CH,-OH, -CONHSO,R,,
-CH,CONHSO,R;, -OCH,CH,0OR;, -COOH, -COORg,
~-CONRgR,;, -CHO, -SRg, -SORg, -SO;Rg,
-SO;H, -SO,NR¢R,, -OCH,-CH,0CORg,
-CH=NOH, -CH=NOR,;, -COR,, -CH(OH)R,,
~CH(ORg),, -CH=CH-R,;, OCONR¢R,,

NH NH

H‘CfN\N/R 11
/ P e
H NH "N\NH \NH,

2



or c) a coJrpoun [err]
wherei n R err] jm M'Err] are as hereinbefore defined, is
cyclised to forma | formula I, and subsequently

a conpound prepared according to : a, b or c is optionagt T SHEET
treated using 70 - ﬁEP‘.ﬂéél\Wﬁi

or by 1,3-dioxolane or 1,3-dioxane which is o t'ona}%ln'Aé 1999

mono- or polysubstituted, preferably mono- su ituted, by
methyl ; [

R, denotes phenyl-ethyl or phenyl-propyl,

. Ry denotes phenyl-C,;-C¢-alkylene, preferably phenyl-C,-C,-
alkylene, phenyl-C,-C¢-alkenylene or phenyl-C,-Cg-
alkynylene, in which the phenyl ring is
substituted, either directiy or via a C, -alkylene group,
with one or more, preferably one, of the following groups,
-C,-Cs-alkyl, -CN, -CH,NRGR,, -NO,,

-OH, -ORy, -CH,-NH-SO,-Rg, -NHCOR,
-NHCONRgR,;, halogen, -OCORg, -OCH,COOH,
-OCH,COORy, ~-CH,0CORg, -SO,Rs,
~OCH,-CONR¢R;, -OCH,CH,OH,
-OCH,-CH,-NR¢R;, -CONHSO,R,

-OCH,CH,0Rg, -COOH, -COORg;, -CFj,
cyclopropyl, -CONR¢R,, -CH,OH,

-CH,OR;, -CHO, -SRy, -SORy, -SO,Rg,
-SO;H, -SO,NR¢R;, -OCH,-CH,OCOR,,
-CH=NOH, -CH=NORy;, -COR,, -CH(OH)R,,
-CH(ORg) ,, -NHCOORg, -CH,CONHSO,R,
~-CH=CH-R,;o, -OCONR¢R;,

~CH,-0-CONRGR,, ’
-CH,~-CH,-0-CONR4R,,

| -~ NH
C /N\N/Rll NH

/ H | /U\NHZ \Nl—llkNH .
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or by 1,3-dioxolane or 1,3-dioxane whidh ;i.s16MAR 1999
optionally mono- or polysubstituted by methyl;

denotes C;-C;-cycloalkyl-C,;-C¢-alkylene-,
C;-C;-cycloalkyl-C,-Cs-alkenylene-,
C;3-C,-cycloalkyl-C,-Cs-alkynylene-, in which the
cycloalkyl group may optionally be substituted,
either directly or via a C;,-alkylene group, by
-CN, -CH,NR(R,, =0, -OH, -ORg, -NRgR,,

-NHCORy, -NHCONR(R,, halogen, -OCORg,

-OCH,COOH, -OCH,COORg, -CH,OCORg,

-SO,Rs, -OCH,-CONRR,,

-OCH,CH,0H, -OCH,-CH,-NR¢R;,

-OCH,CH,0R;, -COOH, -COORg,

-CONR¢R,, -CH,0OH, -CH,0Rg, -CHO,

-SRg, -SORg, -SO,R;, -SOsH,

-SO,NR¢R;, -OCH,-CH,0CORg, -CH=NOH,

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

-CONHSO,R;, -CH(ORj),, -NHCOOR,,

-CH=CH-R,,, -OCONR(R,, -CH,-O-CONR¢R;,
-CH,-CH,-0-CONR4R,,

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

denotes a group of formula

A-C,-C¢-alkylene-, A-C,-C¢-alkenylene, A-C,-Cq-
alkynylene, A-CONH-C,-C¢-alkylene-, A-CONH-C,-Cg-



s protect ng ocoup i< i of[WUHIHIINMEIRN 7 position (serr)

)
Py B |

al kenyl or al kynyl and in order to prepare conpound @EPEM}EMIEINJ $HEET

wher ei n Rlerr] = Hthe protecting group is cleaved, TR [err]
does not yet have the desired neaning of err], R [erlr] is‘dnmm 1999

converted into Rl el S hd™ 0K M LY, -a1kynylene- | A-mu-co-c,-

Cs-alkylene, A-NH-CO-C,-Cg-alkenylene, ArNH-CO-Cz-CS

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 by C;-C,-alkyl, halogen,
-ORg, -CN, -NO,, -NH,, -CH,NReR;, -OH, =0, a ketal,
-COOH, -SO;H, -COORg, -CONRgR,;, -CORy, -SO,-Rg,
-CONRgR; or

denotes C;-C;-cycloalkyl, preferably cyclopentyl,
optionally substituted by =0, -OH, -ORg, OCORg, OTr

denotes phenyl, which is optionally substituted by
-OH, halogen, -ORg, C;-C,-alkyl, preferably -CH;,
-NH,, -COOH, -SO;H, -COORg4, -OCH,COORyg, -CN, oxr
_OCH2CONR5R7 r} oxr

denotes a norbornane-, norbornene-, a C;3;-Cg-

dicycloalkylmethyl, adamantane- or noradamantane-
group;

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

denotes a [3.3.0]-bicyclooctane, a [3.3.0]-
bicyclooctan-2-yl1;

denotes a C-linked piperidine or furan;



&Eérglrgcess Eﬁ(rarP{eparummmmlﬂmgeneral formul a I [err]

re defined as in any O‘eRE’FfLA‘CEMENT SHEETAl

precedi ng cl ai ns,

gener al

fornmul a

R,

Re

charatteti sed™ nsthat, starting froma g¢onpourd—of
- 73 - 16 MAR 1999
denotes hydrogen, methyl or benzyl, in whigchlthe—

benzyl group may be substituted by 1-3 methoxy

‘groups;
CH,;-0-CH,-
CH,-S-CH,-,

CH, -O-CH, -

-

privaloyloxymethyl or
- CH,-CH=CH, ;

denotes C,-C,-alkyl, optionally substituted by OH,
OCORy, NH,, NR(R, or NHCOR;, and Rs; preferably
represents. -CH,-CH,-OH, -CH,CH,OCORg,
~CH,-CH,-CH,-OH; -CH,-CH,CH,0CORg;

denotes hydrogen, an optionally substituted C;.¢-
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 Cg-, preferably C, to C,-,
alkoxy, or it denotes - (CH,),-NHCOORg 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 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



- 83 -

denotes the group p-net
i's converted int

Rerr]

[err] .

defined, R4 denot es a m
0
0

2)

hefe-hbefore—
m “;“m “mwr Ougndpg '?Ir (r:LI :i fyaf)e HZBHP-LAGEMEN SHEET
Ky
R

enzvy s di*met hoxybenzyl or tfi
err] =

di
H by aﬂ d- hydrol ysis, 16 MAR 1999

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

- {CH;),-NH,, =0, a ketal,

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

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

- (CH,) ,.-NHCOORg;, (n = 2, 3, 4,), halogen,

- ORy, -CN, -NO,, -NH,, -CH,NRgR,, :

_OH, -COOH, -SOjH, -COOR;, -CONReR;, -SO,-Rg, B

denotes hydrogen, C,-C,-alkyl,

C,-C4-alkenyl, C,-C,-alkynyl, a benzyl- or phenyl-
group, which is optionally mono- or polysubstituted
by OCH;;

denotes C,-C,-alkyl, C,-C,-alkenyl, C,-C,-alkynyl,
optionally substituted phenyl, optionally

substituted benzyl, C;-Cg-cycloalkyl,

denotes -COORg, -CH,0Ry;, ~CONR¢R,, hydrogen, C;-C;-
alkyl, optionally substituted phenyl, -CH,NR¢R,;

denotes hydrogen, phenyl, substituted phenyl, -CHs;
optionally in the form of racemates, enantiomers,

diastereomers and mixtures thereof and optionally

in the form of pharmacologically acceptable salts
thereof.

Xanthine derivatives of general formula

N,
s
N .



retaining the pr err], t hen by N aldepation-with
R [err]-X a conpoun ‘ m‘\u“ﬁ “ill formul a REPLACEMENT[ SHEET
wherein R4 denotes I“IL p - particularly bgrmzyt= r]

et |\|_
and Rlerr] are as herei fibefor'®t defi "ned and R2 = R2 ¢r |a

t her eof then the protecti ng group R s cleaved by Pémﬁ%n Al
met hods and, hfccg%ln%d’tol?él%r nl S wherein

R, denotes methyl, ethyl, n-butyl, allyl,—ex-n=propyl; |
R, denotes a C,-alkyl or an unbranched C;-alkyl group
which is substituted by
-CN, -CH,NR¢R,, -OH, -ORg, -NRGR;,
-NHCOR;, -NHCONR(H, halogen, -OCOR,,
~ -OCH,COOH, -OCH,COORg, -SRs, -SO.Rs,
-OCH,-CONR¢R,, -OCH,CH,OH,
OCH,-CH,-NR¢R,, CONHSO,Rq,
-CH,CONHSO,R,,
~-OCH,CH,0Rg, -COOH, -COORg,
-CONR¢R,, -CHO, -SRg, -SO,Rg,
-SO;H, -SO,NR¢R;, -OCH,-CH,0CORg,
=NOH, =NORy, -COR,, -CH(OH)R,,
-CH=CH-R,,, OCONRH

NH NH

H\CﬁN\N/Rn /U\
/ 3 NH, \NH‘U\NH2

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

R, denotes a benzyl- or phenethyl- or phenylpropyl
group which is substituted by one of the following
groups
-C,-Cz-alkyl, -CN, -CH,NR(R,,

-NO,, -OH, -ORg, -NHCOR,,

-NHCONR(R,, halogen, -OCORyz, -OCH,COOCH,
-OCH,COORy, -CH,0CORg, -SO,Rs,
-OCH,-CONR¢R,, -OCH,CH,OH,

-CH,CONHSO,R;, -OCH,-CH,-NR¢R,,



converted into.Rerr], 1T) A process as clainmed in claim9 or claim10
substantially as her l, u ﬁ)ﬂ &im‘ ed in any one 0] I EXanpres:
12) Internediate co m ,'L I | *n formul a Ft&é?’?ﬁutfvﬁf i SHEET

- 84 - [Jerr] 6
-CONHSO,R;, -OCH,CH,OR;, -COOH,
~COORy, -CFs,
cyclopropyl, -CONR¢R,, -CH,OH,
-CH,OR,, -CHO, -SRy, -SORs, -SO,R,,
-SOsH, -SONR¢R,, -OCH,-CH,0COR;,
~CH=NOH, CH=NOR;, -COR,, -CH.(OH)R,,
~CH(ORq),, -NHCOOR,,

-CH=CH-R;,, -OCONRR;,
-CH,-0-CONRGR,,
-CH,-CH,-0-CONRR;,

NH

2

Ho=N gy Ru
/ A, el
H NH "N\NH \NH,

16 MAR 1999

NH

or by 1,3-dioxoclane or 1,3-dioxane optionally mono-
or polysubstituted by methyl, and if R, represents
ORg, particularly OCH,;, the phenyl group may be

trisubstituted;

R, denotes a C;-, C;,~, Cs- or Cg-cycloalkyl-C,-C;-

alkylene group,

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,COOR,
-CH,0OCORg, -SO,R;, -OCH,-CONRGR,,
~-OCH,CH,0H, -OCH,-CH,-NR¢R;,
-OCH,CH,0Rg, -COOH, -COORg,
-CONR¢R;, -CH,OH, -CH,0R;, -CHO,
-SRg, -SORg, -SO,Rg, -SO.H,
-SO,NR¢R,, -OCH,-CH,0CORy, -CH=NOH,
-CH=NORy;, -CORg;, -CH(OH)R,,
-CH(ORg),, ~NHCOORg, -CONHSO,R;
-CH=CH-R,;, -OCONR.R,,



wher ein Rlerr], ﬁmlﬂmﬂ “lare defined as in _any one of the
precedi ng cl ai ns andwmm ‘ H t hoxybenzyl ,- nzyl

or 2,4,6,-trimet hoxybehzyf group 13) Xant hi ne d’@ﬂ-@"eﬁMngﬁé\nge neral
fornula I [err] _ 49 _
' 16 MAR 1999
- CHZ -0- CONR5R7 F)

- CH2 - CHZ = O - CONRGR-, i

. NH
2 \N}rU\NH

2

, or
by 1,34dioxolahe or 1,3-dioxané optionally mono- or
polysubstituted by methyl;

R, 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-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,
CORy, SO,-Rs, NH,, COOR;, CONRER,, or ORy; i

and R;, Ry, Rs, R¢, R;, Rg, Ry, Rlo'and R;; are as
hereinbefore defined, optionally in the form of
racemates, enantiomers, diastereomers and mixtures

thereof and optionally pharmacologically acceptable
salts thereof.

3) Xanthine derivatives of general formula

/
H:;C\/\N) N

s
N

{
R, $



and

wherein R3 denotes a“m“cll.mufln'!ltﬂmﬂﬂ“romthe f ol

4)

5)

REPLACEMENT SHEET

- 78 - 16 MAR 1999

ed and R; T

wherein R, is ‘as hereinbefore defi

group selected from the groups

O A,

o

]

OH OH

optionally in the form of racemates, enantiomers,

diastereomers and mixtures thereof and optionally
pharmacologically acceptable salts thereof.

Xanthine derivatives_according to any one of claims
1, 2 or 3, wherein R, denotes an unbranched C,-Cs;-
alkyl group which is substituted by -CN, -OH,
-COOH, -COORy, particularly -COOCH; or -COOC,Hs,
-OCOCH;, -OCOC,H;, -CONR¢R,, =NOH, -NR¢R; or a C-
linked 5- or 6-membered nitrogen-containing

heterocyclic ring, optionally substituted as
hereinbefore defined.

Xanthine derivatives according to any one of claims
1 to 4 wherein R, denotes A-C,-Cz;-alkylene-, A-CONH-
C,-Cz-alkylene, A-NH-CO-C,-C;-alkylene, wherein A is
a C- or N-linked 5- or é6-membered heterocyclic ring
which contains nitrogen, oxygen or sulphur as
heterocatoms and may optionally be mono- or
polysubstituted, preferably monosubstituted, by
C;-C;~alkyl, halogen, -ORs, -CN, -NO,, -NH,, -
CH,NR¢R,, -OH, =0, a ketal, -COOH, -SO,H, -COORg,
~-CONRgR;, -CORy, -SO0,-Rg, -CONR¢R; or



R2 denotes a palar ali [ het erocyclic

- 85 - ring conﬂﬂjﬂﬂﬁﬂ“"ﬂmmﬁmroxygen or sul phur as

het er oat ons. 14) Phars I cal €£ompositions containing as active
substance one or. nore conpounds as cl ainmed jin any laims 1 to 8

and 13 or the physiologically accept dR € acid addi iREPLA@ng-,I
conbi ned W th conventional excipients and/or carrijerfsT—
o 16 MAR 1999
6) Xanthine derivatives of general formula I according

to any one of claims 1, 2, 3, 4 or 5,
wherein : )
R; is a group selected from the following

OH

OH

OH ot
and

R, denotes CH,CH,0H, CH,CH,OCOCH;, (CH,)3;0OCOCH;,
(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,OH,
CH,CH,S0,CH,CH,0COCH,;, A- (CH,) ,-
or
A- (CH,)s-, A-CH,-CH,
wherein A is a C- or N-linked 5- or 6-membered
heterocyclic ring which contains nitrogen, oxygen
or sulphur as heterocatoms,

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

7) Xanthine derivatives of general formula I or Ia
according to any one of the preceding claims,
characterised in that the group R; is an



15) A phar macept i cal”l“ " lI :ﬂ mﬂl laimed in claim14 substantial ly
as herei nbefore desdrfy s O of the pharnmaceutical exanples.

16) Process for preparing pharmaceutical conpositions |, according to any
one of clains 14 and 15, characterised in that co OHEM.%CEMEM%I;[EE?' n
any one of clains 1 to 8 and 13 are athixed with ,

gal enic excipients_and/or.carri.ers roduce convéntio

phar maceut i cal for%?‘gé?%ﬁgg{:'edﬁycﬁégeg‘}:yg g&%‘(%nd ap ¢l a{]&éﬂﬁ ﬂ”?ny ohe
of clainms 1 to 8 and 13 in the manufacture of a nefi gcanent for use

in the treat ignt Ofo@bSRAGSSakNcilimBa in 3N SHINSEYAIPYSLégihderapy| is

required.

claims as herein specifically disclosed in any one
of the Examples.

9) Process for preparing xanthines of general formula
I ' .
O
T
Rls N .
A o
0 N
- {
R,
wherein the grbups R;, Ry, R; and R, are defined as
in any one of the preceding claims, characterised
in that
a) a compound of general formula
0
R, NH, -
N ‘
o)\N NH, )
i
R',
wherein

R, is as hereinbefore defined and

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

is reacted with a compound of general formula R,;CHO,
R3;COOH or a reactive derivative thereof, whilst
functional groups in R; must be protected if
necessary, and is then cyclised to obtain the
xanthine of genefal formula I wherein R, = H; or
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b) a compound of general formula
0]
O)\N NH,
l
R',
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
- o)\N NHCH, R,
1
R',
wherein

R;, R'; and R; are as hereinbefore defined, is
cyclised to form a compound of general formula I,

and subsequently a compound prepared according to
a, b or ¢ is optionally further treated using
partly known processes as follows:

if R, = H, R, = H of formula V

A
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0 /Ra
Rl\ N
PE e
o2 N~ N

{
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.

10) Process for preparing xanthines of general formula
I .

0 H
) {
Rl ~ N
)\ I 2 o
o) I;T N
R

2

wherein

R;, R, and R; are defined as in any one of the
preceding claims, characterised in that, starting
from a compound of general formula
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Rl‘l N
)\ | /7R
0 1;1 N
R', IX

wherein
R, and R; are as hereinbefore defined, R, denotes a
protecting group, 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 '

O R,
/
R1~ N
o l;] N
RY, 1X

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,.

11) A process as claimed in claim 9 or claim 10

substantially as hereinbefore described in- any one
of the Examples.

12) Intermediate compounds of general formula
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0
R,_ A\
A
o~ A
RZ

wherein

R;, Ry and R; are defined as in any one of the
preceding claims and R, denotes a p-methoxybenzyl,

2,4-dimethoxybenzyl or 2,4,6,-trimethoxybenzyl
group.

13) Xanthine derivatives of general formula I
0 H

wherein R; denotes a group selected from the
following -

O Q.

R, denotes a polar aliphatic group or a heterocyclic

and
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ring containing nitrogen, oxygen or sulﬁhuf—as——_____"

heterocatoms. .

14) Pharmaceutical compositions containing as active
substance one or more compounds as claimed in any
one of claims 1 to 8 and 13 or the physiologically
acceptable acid addition salts therebf combined

with conventional excipients and/or carriers.

15) A pharmaceutical composition as claimed in claim 14
substantially as hereinbefore described in any one
of the pharmaceutical examples.

16) Process for preparing pharmaceutical compositions
according to any one of claims 14 and 15,
characterised in that compounds as claimed in any
one of claims 1 to 8 and 13 are admixed with
conventional galenic excipients and/or carriers to
produce conventional pharmaceutical formulations.

17) Use of a compound.as claimed in any one of claims 1
to 8 and 13 in the manufacture of a medicament for
use in the treatment of diseases in which
adenosine-antagonistic therapy is required.



