DI - "AND TRI - SURSTI TUTED XANTHI NES 4 This invention.
ridllates to new pharmacol ogically activd di- and tri- substituted xan hun

t rocesses for their preparation and to a rmedi canent contalnlnq;{mz ?fa'
Xant hi nes are known f or-t A& THI-ndwdsnuTetERCKANTHINES t he centr al
nervous system Exanples of xanthines are caffeine and theophylline.
Certai n xant hi nes have been described for their spasnnlytic activity, for

exanple in German Pate p +h Pat
Application 10 Publ i g??gnk}ﬁgéhkqgnmelﬁiénﬁv een ounégpﬁgtg Lﬂ‘h yke

the thera- peulde€abéd Ydi'-seQn&S)EQEQSEUE%'tES.tﬁd&d(@Eﬁ@tﬂfﬁesCeEE)agQ oRaW by 3-
and 1, 3, 8- substituted xanthines show sedative or anxiolytic ct|V|ty at

remar kabl e actfos tyhé e¥epréplrition bhauttany mddiecahéret 8ohehna idRs GI{]
at the effective doses (ED50) for the neuroleptic activity. Sonme of € new
xant hi nes show addi ti oneanthiinesi areakinowsl | &1 the bt osehadlhationy e¥fect
anti-histamne activity in mninmal effective doses, i.e. producing a 20
significant resporse ¢enbuzd ser&ensngysﬁSMAruE&agpbeSeofthanﬂHﬂhes are
effective doses (ED50) for the neuroleptic effect, in other words this

addi ti onal actdaf figin@eandotheaprhyyli@e di m ni sh the val ue of the

neurol eptic activity. The conpounds according to the invention are
Certain xanthines have been described for their

spasmolytic activity, for example in.German Patent
Application No. 2,713,389 or in European Patént Appiication'
10  Publication No. 1735. |
It has now been found that, unlike the thera-~
peutically.used psychostimulating xanthines, certain new
1l,3- and 1,3,8- substituted kanthines show sedative or
anxiolYth'activity at a remarkable'activity level and

15 without any side effects being observed at the effective

D

doses {ED30) for the neﬁroleptic activity.

Some of the new xanthines show additional
diuretic, anti-allergic, broﬁchodilatory Or anti-histamine
activity in minimal effective doses, i.e. producing a

- 20 significant responée in base screening, distincly greater
than the effective doses (ED50) for the neuroleptic
effect, in other words this additional activity does not

~in any way diminish tﬁe value of the neuroleptic activity.
. The compounds according to the invention are

25 xantnines corresponding to the general formula



25 xant hi nes corresponding to the general formula [ERR] 5 and (j§7
physi ol ogical |y acceptable salts thereof in which [ERR] represents
[RRR], PERR] , [ ERR] n-al kenyl) or [ERR}; [ERR] represents [ERR],[ERR], [ ERR]

10 n-al kenyl )s or [ERR]; [ERR] repreggpts H, methyl or.ethyl; with the
provi sosthat 1) when [ERR] represents [ERR] is allyl; 2) [ERR] and [ ERR]
annot both repr.esent butyl, isobutyl or allyl at the sane tine; and 3)

when [ERR] is ethyl, [[ERR] is other than 2- nethylbutyl Preferred compounds
corresponding to general'fornula (1) are those in which [ERR] represents _
allyl, propyl -or isobutyl, [ERR] represents propyl, butyl or isobutyl and

R8 represents nethyl, particularly preferred conpounds being 1- 20 -

al Iyl -3-butyl - 8- nethyl xant ne, 1-propyl-3-butyl-8-nmethyl - xant hi ne,

| -al |yl -3-i-sobutyl - 8- nmé&;hy nt hi ney 1, 3-di propyl - 8- net hyl xant hi ne,
| - propyl - 3- |sobutyl % gé@%h+nu and l.-a I'lyl-3-propyl - 8-net hyl -
xant'hi ne and phyS|oIog|caHIy ad eptab'e salts thereq&) .
// '\
o N \]/\ .
o Rg
R3_
‘e and physiologically acceptable salts thereof in which

_,'Rl rep:esegts C,-C,=n-alkyl, C3-C,-isoalkyl, CH,=(C,=Cy-
n-alkenyl) - or CH2-(C3-isoalkeny]:) :

R C - - X . - - 7 H - - -
3 Tepresents C3 CS n-alkyl, C.3 C5 1soalkyl, CH2 (C2 C4

19  n-alkenyl) or CH,-(C4-C,-isoalkenyl) ;
R8 represents H, methyl or ethyl;
with the prOviso;that 1) when R8 represents H, R; is allyl; -

2) R’] and R3 cannot both represent butyl, isobutyl or allyl at the same time;

I
[t b

o=
(§]]

3) when R] is ethyl, R3 is other than 2-methylbutyl.

3

rofgrred compounds cofresponding to general-

formula (I) are those in which Rl represents ailyl, propyl
or isobutyl, R3 represents propyl, butyl or isobutyl and
RS represents methyl, particularly preferred compounds being 1-

20 - allyl-3-butyl-8-ietiiyl xanthine, l-propyl43—buty'l-8 -methyl xanthine,
l—allyl—3—iscbutyl;8~methyl Xanthine,
1,3—dipropyl-8-nmethyl xanthine, l—propyl—3—isobutYl—8-methyl xanthine
and 1-allyl-3-provyl-8-methyl xanthine and physiologically acceptable
salts thereof. '

Compounds of formula (I) in which R, represents allyl, R

1

_ 3
represents butyl or isobutyl and R8 represents H also constitute a

B 28 )
w

preferred class.

In the context of the 1nvent10n, physiologically
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25~ Conpounds of fornmula (1) in which R. represents ally [ERR]
_ eg; sents butyl or isobutyl and R8 represents H also constitute a
_ ArleXerred class. In the context of the invention, physi ol ogi cal l.y * s
‘acCeptabl e salts of the conpounds corresponding to general fornula (1) are .
~understood to be the salts which these cgnpounds formw th pharmaceutically .
accept abl e bases. The salts in question are salts the 5 cations of whi chv’
are harm ess to.animal organisns and do not cause any side effects in =
therapeutic doses. Salts such as these i.nclude the salts of alkali netals,
such as sodi um potassium pharnaceutically acceptable salts of ammoni um
and am nes knowACEEPHRElE(FFkts 19f thipegemparpdshEpIFesRARHRG 89 heati ng
t he conpound of general fornula é{g in the presence of the appropriate base

and in the pres@REETGL fAUTHEE oflh 3BEVERESI§ters &9 \Pg dthe
recrystallisation. The conpounds according to.the_ invention may. be 15
prepared by oneWBFcPh§W§§giﬁﬁWEP$ﬁ %eggﬁ 'Wéf%Ap@Pﬁﬂchﬁﬁ¥ ding to -
the formula 20 . L RR]. is reacted with

al kyl at i ng agenchﬁaﬁ%?%%HQRﬁ%FFﬂ:gpe saags Ln quegilon ate 'sdlts the

5 cations of which are harmless to animal organisms and
~do not cause any side effects in therapeutic doses.
| Salts such'as these include the salts of alkali metals,
such as sodium, potaséium, pharméceutically acceptable
salts of ammonium and amines known to the expeft.
10 Theée salts may be prepared by heating the compound of
- general formula (I) in the presence of the appropriate
g' base and in the presence or absence of a solvent,
! | prefefably-followed by recrystallisation.
The compounds -according to the invention may be _
15 prepared by one of the following processes: |

a) A uracil corresponding to the formula

o HgN/L\i NH\ o ~Rg .
i n (II)
20 l o -
o//\N NH,
|
R3
is reacted with an alkylating agent of the formula lex
where Rl’ R3 and R8 have the same meaning as in general
25 formula (I), except that neither Rl nor R3 may be isopropyl,
and where X is a halogen atom, preferably bromine, or “

monosulphate or disulphate or p-toluene sulphonate and the.
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where [ERR], [ERR] and [ERR] have the same neaning as in general 25 f or nul 4 {L@
(1), except that neither [ERR] nor [ERR] nmay be isopropyl, and:where X is a
hgl ogen atom preferably brom ne, or nonosul phate or disul phate or

p-tol uene sul phonate and the conpound obtained is cyclised. The reaction
.Ls_preferably carried out in a solvent, suitable for all the reactants, such
ﬁgjfor exanpl e di net hyl formam de (DNF? di met hyl sul phoxi de (DVMSO) or
hexanmet hyl- 5 - phosphorotrianmi de (HWT) at a tenperature in the range from
20 to [ERR] and in the presence of an alkali netal hydroxide, for exanple

- sodi um hydroxide in solid form The reaction is preferably carried out in
DMF at [ERR] in accordance with the fo]lowi ng schene: 10 [ERR] 15 The
products cor r SOPBRYNAy ARFajdiRs ats f"t’)Y‘FlJcr'f-%te‘?rl | FhesTepekiofciissed in a

boilin solutlon of al.kali net hydr oxi de i accordance wth the follomnn
reactlgn sche f @%ﬂg arrie J p a so vent sulit %le for al 9

the reactants, such as for example dimethyl formamide
(DMF) , dimethyl sulphoxide (DMSO) or hexamethyl

5 phosphdfotriamide (HMPT) at a temperature in the range
from 20 to 40°C and in the pfesencé_of an alkali metal
hydroxide, for example sodium hydroxide in solid form.
The reaction is preferably carried out in.DMF a£'20°c

. in accordance with. the following scheme:

10
(III)
15
The products corresponding to general formula (III) is
then cyclised in a boiling solution of alkali metal
hydroxide in accordance with the following reaction
‘scheme:
20 o B | 0
R ] N ’ I H
/\/8 \)\. .
n N N _
/L\ - OH- /solvensﬁa I (I)
NyLR
| R - T
R
3 R3
'25 : Although it is possible to isolate the intermediate

of general formuia (IIT), it is preferred to carry out
cyclisation directly without isolating or pufifying

the intermediate in question. To this end, the reaction



. Although it is possible to isolate the internediate.of
eral formula (I11), it is preferred to carry out cyclisation directly
hout isolating or purifying the integmediate in question. To this end,
the.reaction mediumis neutralised and the solvent evaporated, after
which the residue is dissolved in an alkali hydroxide solution and the

resul ting solution heated to reflux tenperature. 5 _ The starting._,
uracil of general fornula (11) may be prepared by conventional nethods, for

exanpl e Traubdrediwnhbel (enbralBeed 38d tBel saide305% vaASNa ted, whi ch a
urea [ERR] is reacted with cyanoacetic acid in acetic anhydride, the acetic:
anhydri de i s &&pdr ateichntheoresiduer dsi dissolamdedmiam abdalin hydr oxi de,
| eading to a 1-al kyl-6-am nouracil which is then converted into the
compound of geREtEd*x¥dR msalerion; andc&brdasca Lty tsalybionviegtedact i on
schene: 15 [ERR'd%%q n a variant of the above-described process, a 20
conpound cor r esporfdt t B RFEREPERornul a (1), in which at |east one of the

subs?ltugnts [ERR] .and %ﬁgwgtéétgﬁglﬁgggklogf general formula (II) may

o~ be prepared by conventional methods, for example Traube's

method (Cheg. Ber. 33, 1371 and 3055, 1900) in which a
urea R3-NH-&-NH2 is'reacted with cyanoacetic acid in
acetic anhydride,_the acetic anhydride is'evaﬁoréted and

10 the residue treated with sodium hydrdxide,.léading to
a l-alkyl-6-aminouracil which is then converted .into the

compound of general formula (II) in accordance with the

' following reaction scheme:

. O .
1 g /I\/ R
s q 2) NaNO,, /CH ,COOH H\N SN T8 1)
- ) Na,S,0,/NHy _ J\ .
3) R,COOH, - ;
. ) RgCOOH, & 07\ N,

\ |
/. R3

b) In a variant of the above-described process, a

20 ‘compound corresponding to general formula (I), in which
at least ope of the substituents "Rl .and Ry is n-alkenyl or
iscalkenyl, is hydrogenated to form the corresponding
saturated cdhpbund in which the same two groups are
Qﬂﬂkﬂ or isoalkyl. It hasubéen.found that ﬁhis

25 synthesis route is preferred in caées where it.is

desired to obtain a compound of general formula (I) in
which Rl is propyl, butyl or isobuty1 ahd R3 is an

alkyl group different from Rl’ particularly because the

gy v i TR

' -'ﬁ'@ .



i soal'kenyl, i's hydrogenated to formthe correspondi ng saturated conpound T(ZEB
whi ch the sane two groups are n-al-kyl or isoalkyl. It. has been found that:

tRis 25 synthesis route is preferred in cases where it is-.desired to '

obtain a conpound of general fornula (1) in which [ERR]" is propyl, butyl or

| sobutyl and R is an al kyl group difugrent'fron1[ERR], particularly

e

ecause the al kyl ation step leading to the conpound of general fornula
(F'11) gives better yields with an alkylating agent of the fornula [ERR]
where X 1s as defined above. 5 . The catal ytic hydrogenati on of

the n-al kenyl or jsoal kenyl group or of the two n-alkenyl or isoal kenyl

groups is cargled fuford ise@oRsadPhyetd £RE EBRApsaREhbRegental as
nmet hanol , et hanol "or ethyl acetate, in the presence of a hydrogenation

catalyst, suGramlBaneyr i ckibes Wettop! {26188 QR tACKhVA1&YLRAGANGPd/ C) or
platinumoxide. It is generally prefefred to use ethanol and Pd/C. .

Al t hough t he aggant ich m.mrmmasi}obe@{-cugdxrwaéeesx REeasube fameainder
heat, normal conditions, i.e. anbient tenpérature and atnospheri'c pressure,
are preferrechboke. c) A conpound of formula
5 '_. ' The'catalytic hydrogenation of the n-alkenyl of
2 | isoalkenyl group or of the two n-alkenyl or isoalkenyl
E groups is carried out in a good solvent for'the xahthines,
such as methanol, ethanol br-ethyi acetafe, in the
presence of a hydrogenation catalyst, such as Raney nickel,
- 10 palladium on active carbon (Pd/C) or platinum oxidé. It
is generally preferred to use ethanol and P4/C. Although
the reaction can be carried out under excess preésure
and under heat, normal conditions, i.e. ambient

temperature and atmospheric pressure, are preferred.

15 ¢) A compound of formula

o0
Rl\ N/) I/NHZ'
OJ\' N N,
{
Ry

* may be reacted Qith-an acid of the formula'ﬁa-COOH (where

Rl' R3 and R8 are as defined,above except that Rl and Ré

are other than isopropyl) and the compound obtained cyclised.

In this variant,'which is preferably uséd for preparing

25. f:ompounds of general formula (I) in which Ry and 33 are
identical, but other than isopropyl, a urea identically

substituted in the one-position and three-position is used



and [ERR] are as defined above exﬁept that [ERR] and [ERR] are ot her
i sopropyl) and the conpound obtained cyclised. ‘In this vari.ant, which#
pr ef erably used for preparing conpounds of general forrmula (I) in which
and R are identical, but other than isopropyl, a urea identically "
substituted in the one-position and three-position is used as the N
starting material and is treated with cyanoacetic acid in the presence of
acetic anhydri dasantiet beartiiny setiemidldandi de ktneatedr ddide ayanpracatbe’ s
cl assical synthesis to forma 1, 3-dial kyl -6-amnmi nouracil which is 5 t hen -
converted i nto abeédcampahedpreseyurreref doehifaaphydyide ascbridheraviklrh

t he .foll ow ng reaction schene which enables the al kyl ation step to be

avol ded: 10 sodium hydroxide in acqer@gngfRevwdshpdrddks’ geharssigatmul a
(I'l'l) thus obtained is then cyclised as indicated above in reference 15 to
process a to_fos&ﬂﬁh@5é§rﬂé§ﬂ%ﬁa?ﬁﬁ LohpRlReRBE ~§ERBHRCWRGHA #high is

5 then converted into the compounds of general formula
(III) in accordance with the following reaction scheme

which enables the alkylation step to be avoided:

R © ' o
N ,)k\\ 1) NaNO,/CH,COOH N H
- N ) 2) Na,S.0,/NH N N~ 8
10 l 272747773 TN c
I /Kw 3) RgCOOH/& | S
0 N H, -
l —_— 0 N
R - R
The compound of'general formula (III) thus

s

obtained is then cyclised as indicated above in reference

15 : : .
to process a to form the corresponding compound of
general formula (I).
d) A final process comprising reacting a compound
corresponding to the formula
!
! 20 0O
RL\ |
N ’ l
A
o . H cl
with an alkylating agent of the formula R3-X, treating
25 the compound obtained with an amine of the formula
R8-CHZ-NH2 where Rl' R3, X anQ.R8 are as defined above,

to form a compound corresponding to the following formula




———

d) A final pProcess conprising reacting a conpound corresponding to the
formula 20 [ERR] with an al kyl ati ng agent of the
fornmul,a R3-X, treating 25 t he conpound obtained with an am ne of the
fformul a [ERR] where [ERR], [ERR], X and [ERR] are as defined above, to form
a conpound corresponding to the follofing formula [ERR] 5 which is
.converted into a 5-nitroso derivative corresponding to the formula 10 [ ERR]
M5 whi ch cyclises spontaneously or which is cyclised by heating. This fina
process is particularly applicable to conpoundsof general fornmula (1) in
which at | east one of the groups [ERR] and [ERR] is.isopropyl. The process
is 20 simlar to the process described by Goldner, Detz and Carstens, for

exanpl e in Justus Liebigs Ann. Chem 691, 142, 1966. A npnosubstituted urea
corresponding to the 0 _ :

R i

which is converted into a S5-nitroso derivative

corresponding to the formula

10 R

15 which cyclises spontaneously or which is cyclised by
heating.

This final process is particularly applicable
to compoundsof general formula (I) in which at least one
of the groups Rl-and R3 is isopropyl. The process is

29 similar to the process described by qudner,-Dietz and

Carstens, for example in Justus Liebigs Ann. Chem. 691,
142, 1966. | |
A monosubstituted urea corresponding to the
formula Rl-NH-é-NHZ-is used as the starting material
25 and is reacted with diethyl malonate in ethanol in the

Presence of sodium ethylate to form a l-substituted



/T oy mul a [ ERR]
et hyl
1/substituted
agent ,
substi t uent

6- chl or ouraci
a [ ERR],

[ ERR]
of the formula [ERR],

I's used as the starting materi al
‘mal onat e in- et hanol
barbituric acid which
for exanpl e phosphorus oxychl ori
then being situated in the three-position. :
5 is then treated with an al kyl ati.ng agent [ERR] to fonﬂ\J g
substituted uracil.
this uracil

-di al kyl -

ﬁ

PET IS PR

25 and is reacted with
in the presence of sodiumethylate to forma
éﬁ then reacted with a chlorinating#
e, to forma 6-chorouracil, the
The

In the presence of an am ne
gi ves the 6-am no derivative into which

the nitroso grobpriks turtirodieidl, whibeh examphenusierg tesbpeinttylanitrite in the

10
bel ow.

5-posi tion,

to formthe uraci

Thi s ur sbiloringt ioyz|dgest ei foer expuplenpbosipharubyotechlogide,
form a xant hine correspondi ng to general

corresponding to general. fornmula (1V)

formula (1), as shown in the-

fol | owi ng reactbm1ﬁmMEmBGfﬁh{Q¥@§rQ©ll5 the SubStltuent R, then.

10

15

20

25

belng situated in the three-position.

The 6-chlorouracil

is then treated with an alkylating agent R3-X to form a

1-R,, 3-R

37 1
of an amine
the 6—-amino
introduced,

S-position,

formula (IV) below.

-dialkyl-~substituted uracil.

In the presence

of the formula R8-¢H2-NH2,

derivative into which the nitroso group is

this uracil gives

for example using'isopentyl nitrite in the-
to form the uracil corresponding to general

This uracil (IV) cyclises either

spontaneously or by heating to form a xanthine corresponding

to general formula (I), as shown in the following reaction

scheme:
P o
Ry~ 1 R, 3 1) R,-X
N POC1 1 N S 3
J ———ﬁ? | 2) R,-CH.-NH
2 3. N O%L\ 3) ié 'ni-ONg
07¢ n No NB oy pe
H H _
O .
Ny NO
L (IV)
F> N cycl
ﬁ NH-CH,~Rg N,/\\V
"3
Rs
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The present invention also relates to a pharmaceutical conpositi on _ Q
contai ning a conpound corresponding to the fornula 10 and physiologically -
agceptabl e salts thereof in which [ERR] represents [ERR],[ERR] [ERR] or
[ERR] [ERR] represents [ERR],[ERR], [ ERR] n-al kenyl) or [ERR]; 15 [ ERR]
represents'H, methyl or ethyl; with the proviso that 1) when [ERR] :
xepresents H, [ERR] is allyl; 2) [ERR] and [ERR] cannot both represent
butyl or allyl at'the same time;and 3) when [ERR] is ethyl, [ERR] is-other
than 2-nmethyl butyl together with an inert carrier or diluent. 20 ° The
conpari son generally.contains the conpound formula (1) in an active

quantity for the neuroleptic effect in conbi Inat: on wth- andl nert ds i
harmaceuti cal |y acceptabl e support. Part.i.cul ar preferred conpounds for
Pncor poration into phar iﬁgeﬁtrieézilnfcdr‘?ﬁ’c%’ift’i°dhs°la %® %fcf?hef?)a?ti cularly

preferr ed. Corrpgwaqﬁqcrc%fugrirc%dl tcoon'?'pboos}/ief ,ag‘,?' él'ér:l)’i_'g'i k?ggugylc_or%bror%tﬁgyl xanthi ne.

corresponding to the formula

(1)

10 and physiologically acceptable salts thereof in which
R] represents CZ-C4-Qrclkyl, C34C4-isoclkyl,
CHZ—(CZ—C3—Q401keny1) or CHZ;(C3—isoalkenyl); |
R, represents C3-Cs-n-alkyl, C;-C4-isoalkyl, CHZ-(CZ-C4-
n-alkenyl) or CHZ-(C3-C4-isoolkenyl); -

15 Rg represents H, methyl or ethyl;
with the proviso that 1) when RS represents H, R] is allyl;
2) R] and R3 cpnnof'bofh represent bufyl or allyl at
the same time;and 3) when.R] is eThyl; R3 is other than

2-methylbutyl together with an inert carrier or diluent.

20 The comparison generally contains the compound of
formula (1) in an active quqnfify F§r the neuroleptic
effect in combination with an inert pHormcceuticclly
acceptable support. Pdrficulcrly preferred compounds
for incorporufién into pHdrmaceuflcal compositions are

25

the particularly preferred compounds referred to above

and 1,3-diisobufyl-8-mefhyl'xcnrhjne.
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medi cament according to the invention may be nade up in various
maceutical fornms containing the usual exipients or vehicles, such as

abl ets, capsul es,” suppositories, . solutions, suspensions, and nay be + . .-
adnlnlstered orally, sublingually, rectally, subcut aneousl y, ‘ '
intramuscul arly, intravenously or by inhalation in doses of fromO. 0004 to
0.04 g per day. The invention is illustrated by the follow ng Exanples in 3,
whi ch the quantities quoted represent 10 guantities by weight unless

ot herw se indicated: EXAMPLE 1 Synthesis of 1-allyl-3-butyl-8-nethyl

xanthine 1) 1-butyl-6-am nouracil 115 g (1 nole) of butyl urea and 94 g

(1.1 nole) 15 of cyanoacetic acid are heated for 2 hours at 75 to 800C in
200 M of acetic anhydride. The m xture is cooled and 500 ml of ether are
added. The precipitate is collected washed with ether and dried. The

product thus obtained is suspended in a 2) m xture of- 300 m of water and
150 mM of ethanol. After the resulting suspension has been heated to 850C,

75 m of a 10% aqueous NaOH solution are slowy added. The

- ' The medicament according to the invention may
be made up in various pharmaceutical forms containing
the usual exipients or vehicles, such as tablets,

capsules, suppositories, solutions, suspensions, and may

tn

be administered orally, sublingually, rectally,

subcutaneously, intramuscularly, intravenously or by -

inhalation in doses of from 0.0004 to 0.04 g per day.
The invention is illustrated by the following

Examples in which thé quantities quoted represent

19 quantities by weight unless otherwise indicateai

EXAMPLE 1

b

Synthesis of l-allyl-3-butyl-8-methyl xanthine

l) 1-butyl-6-aminouracil

115 g (1 mole) of butyl urea and 94 g (1.1 mole)
15 of cyanoacetic acid are heated for 2 hours at 75 to 80°C
in 200 ml of acetic anhydridef The mixture is cooled
and 500 ml of ethef are added. The precipitate is
collected washed with ether and dried. |
| The prodﬁct thus obtained is suspended in a
29 mixture of 300 ml of water and 150 ml of‘ethanol. After
| the resulting sqspension has been héated'to 85°C; 75 ml

of a 10% aqueous NaOH solution are slowly added. The



-
-12- sol4id solubilises and shortly afterwards the uracil begins to (ig;;)
precipitate. On conpletion of the addition, the mxture is left to react :
fQr.anether 30 minutes. The reaction product is acidified to pH5 with HO,
5 left to’'ceol and the precipitate is filtered. After washing with ice
wat er, 100-g of colourless powder- formcrystals are obtained. 2)
_k;butyl-S-nitroso-G-aninouraciI 91LQ_92(0.5 nol e) of 1-butyl-6-am nouraci
are 10 suspended in 1 litre of wateréTn a reactor equi pped with a
magnetic stirrer. A solution of 38 g of sodiumnitrite in 250 m of water
I s added to the suspension. 65 ml of acetic acid are then run in drggmﬁse
with stirring : i€ i . ) | t] L.18, hours at, anmbi ent
15 t enper at ﬁ?g.% E }t&grbq'g'olo %n?ﬁ%ﬁo%ggbégﬁgg‘fv%gdﬁr glepiutra?tcé'li S
filtered, givipBgi 0 Gt oured 3 : g
1-butyl - 5, 6- ng%lﬁgu?é’cufplr@ﬁ%tgaq%o.4%@‘?&{%%@%?8& )QF- 508 PGSR0
ami nour aci | atResHgRended iish 14404 ndo ose@ceow@naaakﬁgr59§o ﬂﬁ%ﬁo' ution
of anmmoni um hydroxi de.  The resul ting suspension is heated to [ERR]. 88 g
(0. 48 nol e) ofheodeddtdionhipridur @ris adeledi £ De@OEbi BAS SIS R KNS, Ng over a
period of 30 mnutes. Stirring is then continued for
5 left to cool and the precipitate is filtered. After

~ washing with ice water, 100. g of colourléss powder-
form crystals are obtained.

2) l-butyl-5-nitroso-6-aminouracil

91.5 g (0.5 mole) of l-butyl-6-aminouracil are
10 suspended in 1 litre of water in a reactor equipped with

a magnetic stirrer. A solution of 38 g of sodium nitrite
in 250 ml of-water is added to the suspension. 65 ml of
acetic acid'are then run in dropwise with stirring, aftgr
which the mixture is stirred for 18 hours at ambient

15 temperature. After cooling in an ice bath, the

precipitate is filtered, giving 90 g of violet-colour=zd

crystals.

3) l-butyl-5,6~-diaminouracil

84.8 g (0.4 mo;é) of l-butyl-5-nitroso-6-
20 aminouracil are suspended in 440 ml of a concentréted
50% agqueous solutiQn of amﬁonium hydroxide. The resulting
suspension is heated to 80°C. 88 g (0.48 mole) of
sodium dithionite are added in portions with stirring over
a period of 30 minutes. Stirring isuthen continued for
30 minutes at 80°C and then ovérnight at room temperature.
The ﬁroduct is cooled in ice, the precipitate is

filtered and then washed with a little ice water, giving



30 minutes at 800C and then overnight at roomtenperature. The product
cpoled in ice, the precipitate is filtered and then washed with a little &
wat er, glVlng -13- 62 g .crystals in the formof a very fine powder. « ¢
1- butyI 5-actyl am no-6-am nouracil 59.4 g (0.3 nole) of : :
‘1-butyl -5, 6-di am nouracil are refluxed for 2 hours with stirring in 240 i i
of 5 acetic acid in a reactor equipped with a condenser. The acetic =~ Ad
acid is evaporated and the residue is tdken up in a little ethanol which is
then evaporated. This operation is repeated until a semi-crystalline

residue is obtained. The sem-- crystalline resi due thus obtained 10 S

then triturated until SO|IdIflcatI0n Is conplete. The solid is filtered and
washed with efRef, FRAGH T2 ¥ ofh ?lﬁ@rmfﬁﬁnPIVQWMIﬁﬂHQHRQﬁQﬁ§ 5)
1l-allyl-3-butyl - 8- nethyl X& nthlne 13 2 g (0 055 nDIe) of 1-butyl-5-am no- 6-

15 acetylaniné)u aCH -thyI formam de 2.4 ¢

0. 06 I f NaOH d { 0, 06 | f _all o dded to.th
Eesul t ingge)s_olout i on Wlfa'?h sst%’j‘r‘fJ 41 (gﬁgn?géé?Pgﬁlt { ‘ﬁgﬂﬁﬁ?gﬁf‘cgl ©

are refluxed for 2 hours with stlrring in 240 ml of

- . 11
;.?.Z.
i

5 acetic acid in a reactor equipped'with,a condenser. The
acetic acid is evaporated and'the.residue is taken up
in a little ethanol which is then evaporated. This
operation is repeated until a semi—cryetalline_residue
is obtained. The semi-crystalline residue thus obtained
10 is then triturated until solidification is complete.
The solid is filtered and washed with ether, giving
72 g of fine faintly yeliQw crystals.

5) l-allyl-3-butyl-8-methyl xanthine

13.2 g (0.055 molef of l-butyl-5-amino-6-

[
w

acetylamino uracil are dissolved in 110 ml of dimethyl

n

ormamide. 2.4 g {(0.06 mole) of NaOH and 7.3 g (0.06 mole)
of allyl bromide are added to the resulting solution with
stirring. 'The_reaction takes place at-ambient
temperature over a period of from 30 to 60 minutes.
20 - After the reaction mixture has been neutralised
to pH 5 with a concentrated solution of HCl, the dimethyl
formamide is evaporated. The o0ily residue is dissolved
in 40 ml of a 10% NaOH solution and the resulting solution
" is refluxed for 2 hours. .The product is then cooled to
25 ambient temperature, washed with dichldromethahe (2 % 10 ml)
and ad]usted to pH 5 with a concentrated HCl solution.

The precipitate is extracted with dichloromethane (3 x 20 ml),



v———‘ . .-
tenperat'ure over a period of from30 to 60 m nutes. 20 After tﬁ%%%?
reaction m xture has been neutralised to pH 5 with a concentrated sol uti on_-

of HCL: the dinethyl formam de is evaporated. The oily residue is dissolved

in 40 m .of a 10% NaOH solution and the resulting solution is refluxed for

2 hours. The product is then cooled to 25 anbi ent tenperature, washed

Wi,t h dichloromethane (2 x 10 ml) and adjusted to pH 5 with a.concentrated

HC1 solution. The precipitate is exttlacted with dichl oronethane (3 x 20

m), -14- after which the solution is dried and evaporated, giving 6.5 g
of coloured crystals. The crystals are decoloured by treatnent with active
carbon f-or 1 hour 'in boiling ethanol. Recrystal- lisation froma 1:1

m xture of et ARRSF Whdchatéie golasi®n igodoied esrdwevhpypratest,algiving

Mel ting point (M): EERR Nucl ear magnetic resonance spectrum of the carbon
(C-NWR): see.Fabl 8 2fperdpuredavmyssals o 10 Fol | owi ng the procedure
~described in Exanple 1 t he .conpounds are prepared using the

10
appropriate reactants QBft SFHSTGLhERR 18RO ERFed PERRYcas@enERMith | e

active carbon for 1 hour in boiling ethanol. Recrystal-
lisation from a l:1 mixture of ethanol and water gives

-5 colourless woolly crystals. Melting point (Mp): l70—l7l°C.
Nuclear magnetic resonance épectrum of the éarbon (C-NMR) :
seé Table 2 below. |

EXAMPLES 2 to 10

Followihg the procedure described in Example 1, .
10 the compounds are prepared using the appropriate |
reactants containing the groups Rl' R3 and R8’ i.e.
respectively: the monosubstituted urea in step 1, the
carboxylic acid in-step 4 and'fhe alkylating agent
in step 5, as shown in Table 1 below. Tablé 2 below shows

15 - the recrystallisation solvent, the melting points and

the NMR values of the carbon.



ctively: the nonosubstituted urea in step 1, the carboxylic éc_i‘d' in

4 and the al kylating agent in s+ef5, as. shown in Table 1 below Table
; ow shows 15 the recrystallisation solvent, the nelting points and
"the NMR val-ues of the carbon. [ ERR] -16-. EXAMPLE 11 Synt hesi s of
“1-propyl -3-but ylI 8- mgt hyl xanthine 5 g of 1-aplylg 3-butyl-8-nmethyl -

xant hi ne. (Exanpl$ 1) are dissolved in 100 m Hof et hinol inab _

- hydrogenati on appratus, ol_gom%’d te awdi£i ors of 500 ng of Pd (10%/.C.

~ Hydrogenati-on is carfi ed-out-at--a enk t&peﬁ‘atﬁ'e Intil the consumption .
of hydrogen is ov@r (appBxifat&y § hBur)§ THe @ xt@r&is filtered under
heat, the precipidag ¢ isjfrvashediwi th 1§ fethgnol, angd the sol vent is .
evaporated from tjp%‘ iltrate, leaving 5 g of =ol -%urlr_?sg crystals which are

1

o ~
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(Tabl e 2). EXAMPLES 12 and 13 15 Fol I owi ng the procedure

described in
froml;allyl-

3-i sobutyl -8-net hyl -xant hi ne (Exanple 4) and

I'butyl 3-propyl -8-nethyl xanthine is prepared fronrl-

butyl -3-allyl -

pﬁrnt the recrystallisation solvent and the NNR val ues of the. carbon of

8-met hyl xant hine (Exanple 10). - The neltrng

ese conpounds are shown in Table 2iwl ow. EXAMPLE 14 Preparation of

1, 3-di propyl -

8-nethyl xanthine 25 1) 1, 3-dipropyl-6-aninouracil 37.5 g

(0:26 nol e) of 1, 3-dipropyl urea and 22.5 g (0.26 nole) of cyano acetic
acid are heated for -17- 2 hours to [ERR] in 125 m of acetic anhydride.

The acetic anbygmpde 18 then evapor at ed,

oi ly residue.

with stlrr|ngsyﬂthbsisre§|du@ropﬂtr3nbutykr8mﬂet dsxantpdmeaneous

I ncrease int

10

15

20

enperature and the {
_ 5 g of l-allyl-3- butyl 8-methy1 xanthine

(Example 1) are dissolved in 100 ml of ethanol in a-
hydrogenation apperatus,lfollowed by the addition of

500 mg of Pd (lO%)/C.' Hydrogenetion is carried.oue at
ambient'tempefature until the consumption of hydrogen

is over (approximately i hour) The mixture is

flltered under heat, the prec1pltate is washed with
ethanol and the solvent is evaporated from the filtrate,
leaving 5 g of colourless cfystais which are |
recrystallised from methanol. Mpi 174-175°C. C-NMR
(Table 2). | o .

EXAMPLES 12 and 13

Following the procedure described in Example 11,

l-propyl-3-isobutyl-8-methyl xanthine is prepared from

l-allyl-3-isobutyl-8-methyl xanthine (Example 4) and

l-bﬁtyl—3—propy1-8-methyl'xanthine is prepared from 1-

butyl 3- allyl 8-methyl xanthine (Example 10)

The melting p01nt, the recrystalllsatlon solvent

~and the NMR values of the carbon of these compounds are

25

shown in Table 2 below.

EXAMPLE 14

Preparation of 1,3-dipropyl-8-methyl xanthine.

1) l,3<dipropyl-6-amin6uracil

37.5 g (0.26 mole) of l,3-dipropyl urea and

22.5 g (0.26 mole) of cyano acetic acid are heated for

| eavi ng approximately 90 g of an
290 m~ of a 10% aqueous NaOH solution are slowy 5. added

@

Exanpl e 11, |-propyl-3-isobutyl-8-nethyl xanthine |s prepared



oi | dissolves. Soon afterwards, a precipitate is formed. "It |s | &ft to:
| to anbient tenperature, preC|p|tated washed with water and drled
ing 55.g 10 of a faintly yellow crystalline powder . 2) - i .
«-dipropyl-57n|troso 6- am nouracil This conpound is prepared i'n the sa
as in Exanple 1, step: 2. 3) 1,3- di propyl -5, 6- di am nouraci| 15

Thi-s conmpound is prepared inthe s Wway as in Exanple 1.3. 4) ,
1, 3- di propyl -5-acet yl am no- 6- anrnouraC|I This conpound is prepared in thet
same way as in Exanple 1.4. 20 5) .1, 3-di propyl - 8-met hyl xanthine 15 g of
1, 3-di propyl - 5-acet yl'am no-6-am nouracil. (4) are refluxed foor 1 hour in 150

M of -a 10% aopgaws NeCHE@ Ui ores Aheofohubial lanihgel itk andrigei dified to
pH 2 with concentrated HCl. The precipitate formed i's 25  filtered, =

washed wi th wabercaRénddrade | BAVENGN Bvspofaeeaqurlle%mrﬁf Y#ﬂ@xlﬂﬁ'@ely '
crystals thus obt ai ned are decol oured by -

90 g of an 01ly residue.

290 ml of a 10% aqueous NaOH solution are slowly
5 added with stirfing to this residue. The mixture
uadergoes a'spohtaneous'increase in temperature and the
oil dissolves. 'Sooa afterwards,'a precipitate_ie
'formed; It is lefﬁ-to cool to ambient temperature,
precipitated; washed witﬁ water and_dried, giving 55 g
10 of a faintly yellow crystalline powder.

2) l,3-digropyl—s-nitfoso—6—aminouracil

This compound is prepared in the same way as in

Example 1, step 2.

3) 1,34dipropyl-5,6—diaminouracil
15 . This compound is prepared in the same way as in

Example 1.3.

4) 1,3-dipropyl-5-acetylamino-6-aminouracil
| This compound is prepared in the same way as in
Example 1.4.

20 5) 1,3- dlpropyl 8-methyl xanthine

15 g of 1,3- dlpropyl 5-acetylam1no~6—am1nourac11
(4) are_refluxed for 1 hour in 150 ml of a 10% aqueous
'NaOH solution. The solution-is eooled and acidified to
pH 2 with concentrated HCl. The precipitate formed is
25 filtered, washed.with water ‘and dried, leaving 13 g of
colourless crystals. '

‘The crystals thus obtained are decoloured by



» - — § e e e i 2T
treatment with active carbon for 1 hour in a 1:1 mxture y of ethanol and
water. Recrystallisation froma mxture of the sane conposition gives  [238/
"col our|ess woolly crystals nelting at 202 to [ERR]. C-NWR (Table 2) 5 :
EXAMPLE 15 1,'3-dii sobutyl - 8- et hyl xanthine is preapred from1, 3- dIISObUty|
urea by the process. described in Exanple 14. The M, recrystallisation
églvent and C-NWMR val ues are shown in Table 2 below. 10 EXAMPLE 16

eparation of I|-isopropyl-3-butyl-8&;jgthyl xanthine 1) 1-isopropyl
barbituric acid 13.8 g (0.6 nole) of 'sodium are dissolved in 250 m of
anhydrous ethanol. 61.2 g (0:46 nmole) of 15 diethyl malonate and 47.3 g of
i sopropyl urea (0.46 nole) are added to the resulting solution. The m xture
thus formed igrbgahedtl ofith 2dWe ddrdaabOfof t ENREGAL Ehe a0l :lhailkaiibe
After cooling, a solution of concentrated HC1 and water (1:4) is slowy
added until the 'élt'ﬁ\ﬁhbilt ahd 2R tdror MRkl s g1l Deat gont Feomhas miixtanie/ed. -
The resulting solution is evaporated until a precipitate appears and is L
then | eft sta@dlngeabahEREbmpdEﬁt#ﬁﬁHgiWéﬁIeoleurhessfwbbéﬂqdcnmxﬂ&&kvmth _
cold wat er and dried, giving 75 g of colourless crystals. -

meltlng at 202 to 203°C. C-NMR (Table 2)

5 EXAMPLE 15

1,3-diisobutyl¥8-methyl xanthine is preapred

from 1,3-diisobutyl urea by the process. described in
Example 14. The Mp, recrystallisation solvent .and C-NMR
values are shown in Table 2 below.

10 EXAMPLE 16

Preparation of l-iéoprgpyl-3-butyl—8-metgyl xaﬂthine

1) l-isopropyl barbituric -acid

13.8 g (0.6 mole) of sodium are dissblvéd in
250 ml of anhydrous ethanol. 61.2 g (0.46 moie) of
15 diethyl malonate and 47.3 g of isopropyl urea (0.46 mole)
are added to the resulting solution. The mixture thus
formed is heated for 7.5 hours to 120°¢ (tempefature of
the bath) After coolinq, a'solution of concentrated
HC1l and water (l 4) is slowly added until the prec1p1tate
20 'formed during the reactlon has dissolved. The resulting
‘ solution is evaporated until a precipitate appears and
is then_left standing at 0°C.' The'precipitate is then
filtered, washed.with cbld watér'and'dried, giving 75 g
of colourless crystals.

25 2) 3-isopropyl-6-chlorouracil

350 ml of phosphorus oxychlorlde contalnlng

_lS ml of water are slowly run into 75 g (0.44 mole) of



2% .2) 3-isopropyl-6-chlorouracil 350 ml of phosphorus*&k&éh}drfaé'W' o
‘coNtaining 15 m of water are slowmy run into 75 g (0.44-.nole) of - - -19- '3
yilsopropyl barbituric acid. After the violent exothermic reaction has &4
ted, the reaction mxture is refluxed -for 1 hour. The excess'POClL 'is . -}
ved 3 by evaporation in vacuo and Th8=oily residue is poured 5. onto 4
ice, giving a precipitate whichis filtered, washed with ice water and
dried. 55 g of yellow sh crystals are thus obtained. 3) -
1-butyl -3-isoprqpyl -6-chlorquraci| 16.6 g, (0.12 | ), .of potassium
carbonate and 18‘1?9P§fRXﬂJRthbF%ﬁlﬁfag& I-&#E%ﬁnﬁﬂ?s&h?ikﬁﬁte are
added to a solution,of 19 0.10 noJ.e) of “3-i.sopraopyl-_ 6-chlorpouracil in
200 m of di et RIC FEHRAS %é.acéﬁ%nn*‘ﬁ%uﬁgagfdhe% HRACHI R PLEEYFRRR . B
After evaporatiqn of t.he solyvent residue _i.s & i n_v - 15 :
- followed by ext Fgcﬁﬁﬁ%%?cﬁ_{iﬁ?}.-ﬁaﬁﬁ'ex?ggctex%se%:%qé%e?s\f\%vgéd t he
solvent is evapyated Jeavisiy 24 9a8lio?aRd nePld 0 Ydyi MU poured
5 ‘onto ice, giving a precipitate which is filtered, waéhed'
with ice water and dried. 55 g of yellowish Crystéls

are thus obtained.

3) l-butyl-3-isopropyl=-6-chlorouracil
16.6 g (6.12 mole) of potassium carbonate and
1Q' 24 g io.los mole) of butyl-p-tqldehe éulphonate are
added to a solution of 19 g (0.10 mole) of 3-isopropyl-
6-chlbrou#acil'in 200 ml of dimethyl forﬁamide. The
mixture is heated for 1 hour to 80°C. After evaporation
of the sdivent, the residue is taken up.iﬁ watef, _
15 fbllqwed by extraction with CH,Cl,. The extract is dried '
over Na2804'and the solvent is evaporated, leaviﬁg 24 g
of a pale yellow oily product;

4) l—bugyl—afisopropylfs—ethylaminouracil'j

100 ml of ethanol and 100 ml of a 70% ethylamine
20 solution in water are added to the above 0il (0.1 mole).
The whole ié then refluxed for 2 hours-and.evaporated to
dryness, giving 25 g'of a yellow oily product which is
further used without pu:ification.

.5) l—isoprqpyl43-butyl-8-methyl xanthine

25 The above oil is dissolved in 100 ml of ethanol.
30 drops of an ethanolic HCl1l solution are_then added,

followed by the introduction with stirring of 25 ml of




4) gE=but-yl - 3-i sopropyl - 6- et hyl am nouraci| 100 ml of ethanol and 100 m of 3
70% et hyl ami ne 20 solution in water are added to the above oil (0.1 '
nole) ., The whol e is then refluxed for 2 hours and evaporated to 'dryness,
gfving 25 g of .a yellow oily product which is further used without
purification. 5) 1-isopropyl-3-butyl-8-nethyl xanthine 25 . The
gbove oil .is dissolved in 100 .m  of =@&danol . 30 drops of an ethanolic HC1
llution-are then added, followed by the introduction with stirring of 25
m  of -20- isopentyl nitrite (slow addition, 15 mnutes). The m xture is
then left reacting for another hour, the solution obtained being deep
viol et in col bsepentid paltutiten (sd.omw fskstikian ¢ ol Arphvdses) e F8€i due is 5
.dissolved in dilute NaCH and the resulting solutionis acidified to pH 2
wi th concent raisturel isathen lefindions eing ey  ARPENBFeBPPFratB orned is
filtered, dissolved in chloroformand the resuLtihg,soluiion 10 filtered
through a col PhuEsARaPRtAGNSE PIMSi 1999P getOoYeF uiht SOLRMErof 3. 10 g

-of  faintly coloured grystals are us obt ai ned. . The product .i s
recfystalligeao ution %syevaporateérko é}yness, the rg51 ue is

5 dissolved in dilute NaOH and the resulting solution
is acidified to pH 2 with concentrated HCl. After.
standing at 0°C, the precipitate formed is filtered,
dissolved in chLoroform and the resulting'solution

10 filtered through a column containing S0 g of silica
gel (eluent: chloroform). io g of faintly'coloured

: : ‘crystals are thus obtained. The product is recrystallised

twice from a l:1 mixture of ethanol and water, giving
fine colourlesslcrystals melting at 172 to 173°C. C-NMR

15 (Table 2)-.

(s
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wei ;‘r hg from 260 to 300 g with a new environnent in the.form-of- cagers""'of
zol on (30 x 25 cm) which are situated in a sound-proofed air-con
r§1 ({ERR]/SO% relative humidity). 15 - The nunber of reari

gs
m)verrent s is automatical lly determ ned means of ‘i nfrared photoelectric
celts which only enit elect rical pul seg'

r the active rmverrents of the

n| mal and not—for  its—si - - head and
ail, for rasons qf 20 reproducibility. These photoel ectfic cells scan
the cages atf two dijffferent |levels so as to distinguish the sfanding- up
novenents fyomthe jot her n@venents. The nunber .0f rearings apd novenents is
counted by fhe twoirg of jphotgel ecfyic gpll S menpyi sed"andi read out
using a 25 printgr I-n acoor dance W+ h a re- establ«?shed pragram The
tested conppund in [saButioR in Ehe f& molSitssodi wn sald i§ orally
adnmi ni sterefd by oedopHaguse  -24- pT"obe (t he r.eferé&hce &dnmigistration
being fornmegd by 6 ni/kg of di st&;lled Wate@ 309 nutgs before the aninals
are placed | n the dages. Tﬁe nunsber of reari ngs and Jroverent s i s determ ned
; [} ™ o .
during the 15 g <« < w < 2 s <
. m om
- TS fee] (1 19 o L1 (L (1
o] oy .- ™ . o o < ~
4] . (Vo) . . . » . . .
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: -
m nutes after they have been put-into the cages in relation to the B
Xect generated by the reference adm nistration. Evaluation of the results
-ERQ 50 dose (expressed in ng/kg), i.e. the 10 quantity of substance.
uired to bring about a 50% variation in the notive activity:in relation -°
to the reference admnistration, is determ ned fromthe devel opnent” of the
effects of the tested substances on thezgunber of nmovements and rearings as\g.
a function of the progressive doses adm ni stered expressed as a percentage -
of the nmovenents and rearings counted for the reference admnistration. The
regression curves for the displacenents and rearings are established from
t he precedi ng dakaMpLe e 20 met hod descri bed by Saubrie, P.J. Pharnacol
(Paris) 2 (1971) 457-472, the equation of these regression curves
correspondi ng to the nedthexmredsbaes nobtaiset dh Blocqetdmrearantels thet he
references as a function of the product by 10 of the |logarithm of the doses
(only 25 the goscsdimah Exanples edexe the subiestacif \a thelyviouralhan

75% are considered). The gradients of the regression curves correspondi ng
_ study in rats as a function of the anxiety induced by

5 a new environment. In rats, anxiety is manifested
by rearing the animal on its two hind paws, whilst

locomotive activity is expressed by their movements.

‘Method

A state of anxiety is induced by coﬁfronting

10 "naive" male Sprague-Dawley (Iffa-Credo, France) rats
weighing from 260 to 300 g with a new environment in
the form of cages of Macrolon (30 x 25 cm) which are
sitﬁated in a'sound-proofed.air-conditioned room (22°C/50%
relative humidity). |

15

The number of rearings and movements is automatiéalh

determined by means of infrared photcelec£ric cells

which only emit electfical pulses for the acﬁive

movements o0f the animal and not for its static movements;

such as those of its head and tail, for_reasons of

20 reproducibility. These photoelectric cells scan the cages
at two different levels so as to distinguish the standing- .
up movements from the 6ther movements. The number of
réarings and movements is counted by the two rows of
photoelectric cells, memorised and read out using a

25 printer in accordance with a pre-established program.

The tested compound in solution in the form of

its sodium salt is orally administered by oesophagus

g YA A P S
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-25- tothe novenents and to the rearings are conpared by recording the
val ue of the gradient of the novenent curve on the abscissa (d) and the _
vgl ue .of the gradient of the rearing curve on the ordinant (r) of 5 a -
system of, rectungular axes. These values denonstrate the .effect-dose

relation for a given substance. The ratio of the gradient of the novenents

{o that of .the rearings is also determned; enabling the specificity of.

effect of a given substance on the 194- anxiety state to be assessed. The
results obtained are shown in Table 3 below Table 3 Conpound | ED 50

G adi ent of C?adient of Ratio of ~Effect of Ex.No. | (nmg/kg) the nove-

{iegg o Bg?ﬂtr ' ke, Flhgrance aamynjgeration Ml dFida (D
n.s. S. N.
0.38 péo ngf(fg P %lﬁ)tbbjlgéowggérb 600%#%&%15 beﬁ%oré)%éz)gl S.A 3

p<0. 00l S; ﬁ 4
i r lac®dSin t ey c% es. The number &£ P<0. 01
p<0.001 < ny %Ll%& SR % g p<0. 001 p<O0 001  <1:
p<0.01 S'A'rearlngs and movements is determlned during the 15

5 minutes after they have been put into the cages in

relation to the effect generated by the reference

administration.

Evaluation of the results
| The ED 50 dose (expressed in mg/kg), i.e. the
10 quantity of substance required to bring about a 50%
vériation in the motive activity in relation to the
reference administration,.ié determined from the
development of the effects of the tested subétances
on the number of movements and rearings as a function of
iy 15 the progressi ive doses administered expressed as a
vercentage of the movements and rearings counted for
the . reference administrationf _ |
The regression curves for the displacements and
rearings are established from the preceding'data by the
20 method described by Saubrie, P.J. Pharmacol, (Paris) 2
(1971) 457-472, the equation.of these regression
curves corresponding to the mean expressed in percent
of the performances of the references as a function of
the product by 10 of the lqggrithm of the doses (only
25 the doses which do not reduce the motive activity by

more than 75% are considered).

The gradients of the regression curves corresponding



1.03

o p<0. 001 . p<0.01 <1; p<0.01 S A 8 . 1. 02
0. 05 p<0. 01 . <1; p<0.05 S A 9 2. 38 p<0. 001
0. 001 <1; p<0.001 S.A 10 3.95 p<0. 01 p<0. 01 S.N.11 -,
.35 p<0. 001 p<0. 001 z25-p<0.001 S. A 12 0.25 |
p<0. 01 p<0. 01 <1; 'p<0.001 S A -26- Table 3 (Continued) Conpound
ED 50 G adient of Gradient of Ratio of Ef fect of Ex. No. (my/ kg) |the LJ
nove- the rearings the grad- nents ients [ERR] 0 (d)
[ERR] O (r) to the(ﬁqvqments agg to the regrings aﬁﬁipgmpared p<0. 01
<1 <0. 05 S.A 14 .
S.A.p15_ x)quordlngppbeo alue of 5%e0§rad1en£)o% E&e mov ge%§01gl
1.76 p<0. 05 roma- 21
p<0. 05 %1&@’%5‘3“ ené* agsﬁlésa (5Hgd fhe ‘fﬁ?"r%?)e?? aoh8' 1
p<0.01 - p<0. 01
bso.01  JEeaARRbfShe pRatans RuBsR, S e SRindfe ()t
n.s.

5 >% Jygkéﬁnof rectungular axes. These values demonstrate

the effect-dose relation for a given'substance.

The ratio of the gradient of the movements to

- that of the rearings is also determined, enabling the

“specificity of effect of a given substance on the

10

anxiety state to be assessed.
The results obtained are shown in Table 3 below:
Table 3
Compound ED 50 Gradient of|Gradient of iRatio of Effect
of Ex.No - (mg/kg)| the move- the rearlngs'the grad-
ments i ients
£ 0 (d) £ 0 (r) | a/r
15
1 0.14 p¢0.001 p¢0.01 n.s. S.N.
2 1.60 p¢0.001 p¢0.001 £l; p<0.00l]s.A.
3 0.98 p<0.001 P<0.001  {<l; pc0.00l!S.A.
4 0.25 p<0.001 p¢0.01 n.s. S.N
20 5 6.24 . p¢0.01 p<0.001 <l; p0.001S.A.
6 0.27 p¢0.001 p¢0.00L  [«l; pe0.0l |S.A.
7 1.03 p<0.001 p¢0.01 d; p<0.01 | s.a.
8 1.02 ' p<0.05 p<0.01 «l; pw0.05 | S.A.
9 2.38 p¢0.001 p<0.001  |¢l; p<0.001 s.A.
s 10 ' 3.95 p¢0.01 pe0.01 ‘n.s. S.N.
11 0.35 p<0.001 p<0.001 <l; pc0.00Y S.A.
12 0.25 p<0.01 p¢0.01 <1; p<0.001 S.A.




line 15 - Legend: - The gradients are conpared by the "t" test at the g('-
probabilities p<0.05, p<0.01 and p<0.001 - n.s. nmeans that the gradient i

ngt significantly different fromO or that the ratio between the 20
gradients if the novenents and the rearings is not significantly different
from1l.. - S.N neans that the conpoung has a non-specific sedative effect -

.A indicates a sedative effect of a Qrolytic.character 25 - P neans
psychosti mul ati ng Concl usi ons The effect of a substance is deternined by
its position relative to the curve d =r of gradient = 1. - -27- The

subst ances Slw%gl éi€65“§15€%3 have a similar effect on the rearings and

novenment s, non-specific effect (S.N). For these

conmpounds, th% cthyal U U9éed‘@955§aa<&n6% 2 %jf% t@f@@isrgf?mfect
the two regregy Gi Gi ves| (dyPkgyehankeeetor [WhicCh d ol &gy zhue
: ' ments o ients
# 0 (4) # 0 (r) d/c i
] . T
5 13 1.05 p«0.01 - | p<0.01 {l; p<0.05: S.A.
14 0.37 p<0.01 p<0.001 <l; p<0.0l1 S.A.
15 0.42 p<0.01 pc0.01 n.s. S.N.
16 1.76 p<0.05 p<0.01 n.s. S.N.
chlorproma-{21 p¢0.05 p«0.05 n.s. S.N.
zine ' : :
10 . : '
haloperidel| 1 - p¢0.01 p<0.01 n.s. t S.N.
chlordiaze-|12 p¢0.01 p<0.01 <l; p<0.0l: S.A.
poxide - :
theophyl- - p<.0.001 n.s.  'yl; p¢0.001 P
line : : 5 .
l . i
15 Legend:
~ The gradients are compared by the "t" test at the
probabilities p{0.05, p<0.0l and » 0.001
- n.s. means that the gradient is not significantly
different from 0 or that the ratio between the
20 gradients if the movements and the rearings is not
significantly different from 1.
- S.N. means that the compound has a non-specific
sedative effect |
- S.A. indicates a sedative effect of anxioiytic character
25 '

- P means psychostimulating

Conclusions
The effect of a substance is determined by

its position relative to the curve d =r Of gradient = 1.



~of the gradient of the rearings is significantly greater than that of the
r 2 nt of the novenents have a specific effect on the anxiety state. _
conmpounds are 10 sedatives of anxiolytic character (S. A ). In ghis

clsek, Jthe ED 50 value is calculated fromthe regression curve of the =~
ngs. Table 3 above shows - thatsthe conpounds of Exanples 1, 4, 10, 15 _
and 16 15 have a simlar action profile to the neurol eptics P
chl orpromazi ne and hal operidol, : that the conpounds of Exanples 2, 3, 5 to *¥

9 and 11 to 14 have a simlar action profile to chlordiazepoxide, - that

t heophyl I'i neThe pahasiddsl aitagtaqdodoeniRoudVe Ve 2nyigiiget on the
anxi ety state. EXAMPLE 18 The conpounds of Exanples 1, 2, 4, 11 and 12 were

subj ect ed t o eff@dcnlanyi e £ €8t $1g8) anBemekdimeaitisoN viddes g4t evbgxicity
LD 50 in nale 25 and female mce in solution in DMSO, the reference being

DVBO al one, i thconmamnesped 1 hid. FEfbbtchibi.®l.g .anddr Mé§@x@@m pSuAmki,fied
nmet hod of eval uati ng dose-effect - 28-

the ED 50 value quoted corresponds to the mean taken from

5 the two regression curves.
The substances for which the absolute value
of the gradient of the rearings is significantly greater
than that of the gradient of the movements have a specific
effect on the anxiety state. These compounds are
10 sedatives of anxiolytic character (S.A.). In this case,
thé ED 50 value is calculated from the regreésion
curve of the rearingé.
Table 3 above shows
- that the'compounds.of Exaﬁples 1, 4, 10, 15 and 16
15 have a similar action profile to the neuroleptics
éhlorpromazine ahd haloperidol,
- that the compounds of Examples 2, 3, 5 to 9 and 11 to
14 have a SLmllar action proflle to chlord1azepox1de,
- that theophylline is psychostimulating and does not
20 have any effect on the anxiety state.

EXAMPLE 18

The compounds of Exampleé 1, 2, 4, 11 and 12
were subjected to toxicological tests: |
a) Determination of the acute toxicity LD 50 in male
25  and female mice in solution in DMSO, the reference being
DMSO éione, in accordance with J.T. Litchfield and F.

Wilcoxon_“Simplified method of_evaluating dose-éffect



experiments™, Journal of pharmacol ogy and-experinental therapy, Vol. 96,
pages 99 to 113, 1949. b) Determ nation of the acute toxicity LD 50 in ma
and female rats in solution in DVSO (reference DVSO al one) 5 in
accordance wi'th C.S. Veil and GJ. Wight "Intra- and inter |aboratory
~ conparative evaluation of single oral,dest”, Toxicology and applied
gﬂarnacology, Vol . 11, pages 378-388, 1967. The conpounds of Exanples 1, 2,
., 4, 5, 9 and 10 11 showed the following activities in a base
screening: c) diuretic in male rats, as determined in accordance with WL.

Lipschitz, Z Hagbdigandat AsdEMOSas piidmad®logy9anBagepe?dmbhba1l943.

d) anti-allergic in male and fenal e rat’s, as determ ned 15 i n accordance

with J. GoosetBB#apyM ¥N.. Beyi paddBnywlto VDB, 1649pages 749-760, 1969 e)
‘bronchodilatory in vitro as determned in accordance with F.P. Luduena et

al., Arch. inb) Pbategedtatiowlof ke foges 89Ri40Qy LB502@n fale
anti-histamne in vitro as determ ned in accordance with R Magnus, Arch
f.d., ges. phgsdolfemaVel ratl2,impageuntiiddn 1Hd, DM904 (rébereasel DMSOf dlvess

tests are set out in Table 4 below 25
' 5 in accordance with C.S. Veil and G.J. Wright "Intra-
.and inter laboratory compérativé evaluation of single
oral test", Toxiéology and applied pharmacology, Vol. 11,
_paées 378-388, 1967. |
The compounds of Examples 1, 2, 3, 4, 5, 9 and
10 11 showed the following activities in a base screening:
c) diuretic in male rats, as determined in accordance
with W.L. Lipschitz, Z Hadidian and A. Kerpcsar, JPET,
Vol. 79, pages 97-110, 1943. |
d) anti-allergic-ih male and female rats, as determined
15 in aqcordance_ﬁith J. Goose and A.M.J.N. Blair, Immunol.,
vol. 16 pages 749-760, 1969
e) Dbronchodilatory in vitro as determined in accordance
with F.P. Luduena et al., Arch. int. Pharmacodyn, vol. 111,
pages 392-400, 1957
20 f) anti-histamine in vitro as determined in accordance
with R. Magnus, Arch f£.d., ges. physiol., Vol. 102, pages
123-151, 1904. '
The results of these tests are set out in
Table 4 below: |
25



-30- The conpounds of Exanples 1, 4, 11 and 12 were subjé€cted to
g%l ioural tests in accordance witl fpredictability and specificity of
y}ehayi our screening tests for neuroPFeptics”, P. Worns and 5 K G LI oyd

Pharmacol ogy, Teratol ogy, Vol. 5, pages 445-450, 1979, conprising: -
catal epsy | nduceg by hal operiodpl in rats: potentialisation at 1 nglkg p.o

- analgesia i nduged by pent obar ital in mce: 10 potentialisation at O. 5
nmy/ kg p.o. o cldi §bj ng behavi our®i nduced by aponorphine in mice: inhibition
at 1 ng/ kg ;pﬁ)_.,;%ustgrecgypg béhaviourg i-nduced .by aponorphine in rats: no-
ant agoni Sk t'098 kep.@ 15 o- wect al tienperature in mce:

_ P Ry 2 ) o
hypot her mal & &F eCt | at' 2 ng/ g p:o - hyponotility induced by anphetamine in
rats ant agdﬁl}@g o ' :
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at 0.5 ng/kg p.o. These effects are typical of neurol eptics 20 except
that, .unli ke such neurol eptics as hal operidol or chlorpromazi ne, the above
cgnpounds have no effect upon stereotype behaviour in rats as induced by
aponor phi ne. '25 CLAI MS: 1. Conpounds corresponding to-the fornula
5 [ERR]. 100 and physiol ogically acce égble salts thereof in which [ ERR]
epresents [ERR],[ERR], [ ERR] n- alkeng ) or [ERR]; .[ERR] represents -

¥ERR] [ ERR], [ERR] n- alkenyl) or [ERR]; 15 [ERR] represents H, nethyl or-
ethyl; with the provi sos that 1) when [ERR] represents [ERR] [ERR] is

oV 2T Ll Sl cisapiabt, 0 of 1
3 were subjected  to behavioural tests in accordance
with "predictability and specificity'of behaviour
screening tests for neuroleptics", P. Worms and
5 K.G. Lloyd, Pharmacology, Teratology, Vol. 5; pages
445-450, 1979, comprising: |
- catalepsy induced by haloperiodol in rats:
potentialisation at 1 mg/kg p.o.
- analgesia induced by pentobarbital in ﬁice:
10 potentialisation at 0.5 mg/kg p.o.
- climbing behaviour induced by apomorphine in mice:
inhibition at 1 mg/kg p.o.
~-stereotype behaviour induced by apomorphine in rats:
no antagonism up to 8 mg/kg p.o.
15 - rectal temperature in mice: hypothermal effect at
2 mg)kg p.o.
- hypomotility induced by amphetamine in rats antagonism
at 0.5 mg/kg p.o.
These effects are typical of heufoleptics
20 except.that, unlike such neuroleptics és haloperidol
or chlorpromazine, the above compounds have no effect
upon stereotype behaviour in rats as induced by |

apomorphine.

25

@,



- 2 Conmpounds as clained in Clain1| wher ei
ng ol ogically acceptable salts thereof
| wherein [ERR] is 25 allyl, [ERR] |s butyIH“IﬁIIﬂI"‘t“lMlI'ﬁHﬁIWERR]

i and physio-. logically acceptable salts thereof ounds
as claimed in Caim2 where [ERR] is-alliyl-, propyl or |sobutyl and [ERR] is
propyl, butyl or isobutyl, and physiologically acceptable salts thereof. 5. ;;
1- Al lyl -3-butyl -8-net hyl xant hi ne and physio- 1.ogically acceptable salts
t hereof . 6. 1- Propyl - 3-but yl - 8- net hyl xant hi ne- and. physi o- logically
accept abl e salQlspkM®er eof . 7. - 1-Allyl-3- |sobutyl 8- net hyl xant hine and
physi o- logically acceptable salts thereof. 8.

1- Propyl - 3-i sobutyl - 8- et hyl xant hi ne and phy5|olog|cally accept abl e salts

t hereof. 9. "~ " 1, 3-Dipropyl -8-met hyl xant hine and phyS|oIog|c- ally
accept abl e salks thered@OmRQU“ds cofrgspeIndingr gyt Bt e ! ant hi ne and
. physio- logically acceptable.salts t hereof . 11. A process for the
preparation of conpounds
)\N/\N/‘\
R
| 8
Ry

10 and physiologically acceptable salts fhereof_in which

R, represents.Cz-Cq-g—cmyL C3-C4-isoalkyl, CHZ-(CZ-CB-_
n- alkenyl) or CHZ-(CB—BOQNenyD;

-C_-n-alk -C_-j , - -C, -

R, represents C} nglohyL C3 C5 isoalkyl, CHZ'(CZ'C#
n- alkenyl) or CH (C -C, -isoalkenyl);
15 R, represents H, methyl or ethyl;
j s
atiyl;y 2) Rl and R3 cannot both represent butyl, iso-

with the provisos that |) when Rg represents H, R

butyl or allyl at -the same time; and 3) when Rl is ethytl,
£ ' R3 is other than 2-methylbutyl.
20

2. Compounds as claimed in Claim | wherein Ry is

methyl and physiologicalfy acceptable'salts thereof.

3. Compounds -as claimed in Claim | wherein R .is
25 allyl,'R3 is butyl or isobutyl and RS is H and physio-

logically acceptable salts thereof.



cOrrespondl ng to the fornula [ ERR] and physi ol ogically m‘rpm‘ abl e sal
thereof in which Rl represents [ERR], [ ERR], [ ERR] n- al ken or "‘
rearesents [ERR], [ERR], [ERR] 5 n- al kenyl) or "l MI’ H

H nmethyl or et hyI with the provi sos that 1) when

[ERR]" is allyl; 2) [ ERR] and [ ERR] canney, both be butyl, |sobutyl or aIIyI

t. the sarretirre; and 3) when [ERR] is et yI [ERR] is 10 ot her than -

%’mat hyl butyl, which conprises a) reacting a..conpound correspondi ng
to_the fol I owd ng formula [ERR] 15 with an al kyl ating agent -of the fornul a

[ERR] where [ERR [ERR] esipbbRAL alse cas ifRld nafl ANONE Pxaeple L hag [ BT

..and [ERR] . aré ot her than isopropyl I's a hal ogen or nonosul p até&’or

di sul phate of patpyuengrs mheman%o@r&d QY Gl SIRNG e, 1 copppupd
obt ai ned; or b) y ﬁyd?ggenatl ng a gorrpound 3of forr2n{ﬂ?y 0‘?@ R

isobutyl, and physiologically acceptable salts thereot.

5. l-Allyl-3-butyl-8-methyl xanthine and physio-

logically acceptable salts thereof.

6. I-Propyl-3-butyl-8-methyl xanthine 'and physio-

logically accéptable salts fhereof.

7. I-Allyl-3-isobutyl-8-methyl xanthine and physio-

logically accéptable.salts thereof.

3. l-Propyf—3-isobutyl-S-methyl xanthine and

physiologically acceptéble salts thereof.

9. l,3-Dipropyl-8-methy!l xanthine and physiologic-

ally acceptable salts thereof.

10. l-Al1y1-3-propylF8-methyl xanthine.and physio-

‘logically acceptable salts thereof.

1l A process for the preparation of compounds

corresponding to the formula
0

Ny NH (1)

|
0 %J\\bl’ N4¢l\R

Lo

3



’ gt geast one of [ERR] and [ERR] is n-al kenyl. or |soa.l_k,en¥l——&s——de’r1—ne'd-

Mo¥e, or; c) ' reacting a conmpound correspondi ng to t
- [ERR 34 with an acid of the fornmula [ERR| vvhere[ W Rl ,
are as defined above, except that [ERR].. aypd [ ERR] are opyl ,

and cyclising the conmpound obtai ned; or d) reactlng a conpound
corresponding to the formul'a [ ERR]| vmth an al kyl ating agent of the formul a \,J
[ERR], treating the conpound obtained with an amine of the formula [ ERR]

where [ERR], [iﬁﬁﬂ%hygaedogEaah1@radﬁ%pkﬁbu&xk@bpyethé@eéprmhawa@&ﬁound
corresponding to the follow ng fornmula [ERR] which is converted into-a

5-nitroso del’lR/fitté’ﬁré@éhQSpOﬁQdC = mgclkpltiﬂEBi@L{M@a[lERR] CH, -(C 5-C3-
" 'n- alkenyl or CH, (C -isoalkenyl);
R, represents CB—CS-gﬂﬂkﬂ, C3-C;-isoalkyl, CEZ'(C2°C4'
5 n- alkenyl) or CHZ-(C3-C4-isoalkeny[)}
R8 represents H. methyl or’ethyl{
with the prbvisos tHat 1) when R8 répfeseﬁts H. R1 is
allyl; 2) Rl and R3 cannot both be butyl, isobutyl or
allyl at the samé t1me, and 3) when R1 is ethyl R3 fs
10 other than 2-methylbutyl, which comprises

a) reacting a compound corresponding to the
folldwing formula 0
Hoc. Rg
H i
l \ 0
0" N NH
15 | 2
R

with an alkylating agent of the formula Rl-X where Rl’

R3 and R8 are as defined above except that R1 and R3 are

othér than isopropyl and X is a halogen or monosulphate

or disulphate of p-toluene sulphonate and cyclising the
20 compound obtained; or

b) hydrogenating a compbund.of formula (I) in which

at least one of'R1 and R3 is n-alkenyl. or isocalkenyl, as

defined above, or;

c) reacting a compound corresponding to the formula

)5 | : O.



- 35 - which cyclises spontaneously or which is cyelised by heating; and,

if desired, converting the conpound obtained into a iologically
aggeptable salt. 5 12. A pharmaceutical conpgsition conpriSi a ’

conmpound corresponding to the formula [ERR] 10 and p "”mﬂ”'
acceptabl e salts thereof in which [ERR]_rgpresents [ oAl I EMLN
JERR]; 15 * [ERR] represents [ERR],[ERR],TERR] "n-al kenyl) of [ERR; 4 ERR]

epresents H nethyl or ethyl; with the proviso that 1) when [ERR]
represents H [ERR] is allyl; 2) [ERR] and [ERR] cannot both represent

butyl  or allyl atith2@n alche AMBHd MR ANF 3)R WeFol ERRL - b Sget hwé,fal,%?gl I's
nt.

otherthan 2-methyl butyl; together with an ine¥t carrier or &flu

A ‘phar maceut i caR ,c@RROSIst idefT,i reIMHI Y & Cospowng: a8 chaimRd Lpeany nqf
Cains 1to 10 of a physi ol ogi cal |y acc’gpt abl‘gerpsalt t hér eoP- tégg?ﬁel_rax\?\n%trh

an 25 inert cahened sopradiplyugntand cyclising the compound obtained; or
d) 'reacting a compound corresponding to the
* formula
0
Rl\\ jl
N

with an alkylating agent of-the formula R3—X, treating
the compound obtained with an amine of the formula
RS-CHZ-NH2 wherg Rl’ R3, X and RS are as definegd above,
to form a compound corresponding to the following
formula '
0

R A

1

\‘N Ii'

NH-CHZ-R8

R3_

which is converted into a 5-nitroso derivative correspond-

ing to .the formuia

0
I
R NO
1\;\1 I
07 SN NH-cH, -
| I NH LHZ R8
R



M. A pharmaceutical conposition as cl aimed in claim 12, vherein
{c npound of formula (1) is a conpound as defined in any of clains 5 to

wr/is 1,3-diisobutyl-8-nmethyl xanthine. 5 15. o
¥ed in claim1l substantially. as described with remllmun")mwmﬂmn the'*
Exanmples 1 to 14 or. 16. 16. A process for the preparatfon* of* cdnmpdunds -
"as claimed in claim1 substantially as desctibed with 10 reference to
any of the Exanples 1 to 14 or 16. 17.  Conpounds as clained in claiml
when prepared by-a process .as clainmed in claim11l or 16. The text of the

cification . beer duced by phot i ng. the, | i t i gi nal
Cypescript.  IYTRGD AR PR o PO ARSRIE & WILh hy L CETES SFA B Fead

The ori gi nal tﬁg@gféiﬁgtﬁgg%gifni&% itr.rée ’e C%nrpvnéjrnpmgs Ry ngli;QERSCt ed on the

ot

prem ses of the
obtained into a physiologically acceptable salt.

5 12. A pharmaceutical composition comprising a

compound corresponding to the formula

(1)

10

and physiolbgically acceptable salts thereof in which
R, represents Czicq-ﬂ%ﬂkﬂ, C;-C,-isoalkyl,,
CHZ'(CZ'C3erkenYU or CHZ-(CBfisoalkenyl);
15 R3 represents C3-C5—Ercmyh C3-C5-isoalkyl,.CHZ-(CZ-CH-
n-alkenyl) or CHZ-(CB-Cq-isoalkehyl);
R8 represents H, methyl or ethyl;
with the ptovisd that l) when RS rebresents H, Rl'is allyl;
2) R1 and R3 cannot both rep(esent bufyl or éllyl at.
20 the sarﬁe t ime; and 3) when R] .i.s ethyl, R3 is other than 2-methylbutyl;
fogéfher with an inert carrier or diluent.
13. A pharmaceutical.composifion,'comprising a
'compound as claimed in any of Claims | to 1@ 6r.a
physiologically acceptable salt fhereof tégether with an

25 . inert carrier or-diluent.



8

10

LT -

12, wherein the éompound of formula (I) is a compound as

defined ih any of claims 5 to 10 or is

.1,3—diisobufyl-8-mefhyl xanthine.

15. A compound as claimed in claim l.subsfonficlly

. as described with refereénce to any of the Examples

1 to 14 or 16.

16. A process for the preparation of compounds csl
claimed in claim 1 substantially as des;ribéd with
reference to any of the Examples 1 to 14 or 16.

17. Compounds as claimed in clci&t] when prepared

by a process as claimed in claim 11 or 16.

'ﬁ:e text of the specification. has been reproduced by photocopying the applicants original
typescript. It may contain a few amendments which are difficult to read. The original
typescript containing these amendments nay be inspected on the premises of the Patent Office



