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R Pharmaceutically acceptable saits may be prepared by the reaction together of stoichiomet'fi'(:'__:_'_'-';{j. o
- quantities of a compound of formula {1) and the appropriate base, that is to say, a base as described - .-
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solvent, e.g. water, of the salt so formed.

In clinical practice the compounds of the present invention will normally be administered orally,

. rectally, nasally, sublingually, by injection or by inhalation in the form of a pharmaceutical preparation
LU comprising the active ingredient in the form of the original compound or optionally in the form of a
pharmaceutically acceptable salt thereof, in association with a pharmaceutically acceptable carrier
which may be a solid, semi-solid or liquid diluent or an ingestible capsule, and such preparations
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with a compou'nd of the formula
55 o R2—X

wherein R' is n-propyl, n-butyl, isobutyl, n-pentyl, Z-methylbutyl 3-methylbutyl 2 2-d|methylpropy£
cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexylmethyl R?is hydrogen or methyl, X is —COOH, -
—CONH, or —OC—0—CO—R?, provided that R? is methyl when R? is n-propyl, n-butyl or |sobutyl
60 and, if necessary submitting the obtained product to dehydration. ,
The dehydration may be carried out for instance by heating the reaction mixture in the absence of
solvent or by heating the mixture with alkali or by boiling the mixture in a high- boiling solvent.
The starting material of the compounds prepared according to this route can be obtained for

instance as illustrated i in the reactuon scheme below, wherein the radlcal R' has the meaning given in
65 this specification.




a Carbowax[err] oria suitable oil as e.g. sesamoil, olive oil, or arachis /
oil.” Hard gelatin capsules nmay contain granul ates of the active substance @
ith solid, pulverul ent carriers such as |actose, saccharose, sorbitol, /
manni t ol , st ar ches (for exanple potat®030:880W, corn starch or anyl opectl n) &

ceflul ose derivatives, polyvinylpyrrolidone or gelatin, andgmay al so ‘*’

i ncl ude magnesium stearate or stearic acid as 15 I ubr| canﬁs. ‘A conpound

of the invention may also be. formulated as a sustained a'rg} n dosage form

using suitable excipient Sl Di f f er eRNCHgCBBHs may be. use#N or t i
f{avai | abi ls ty conMHgEONHGR™ g f f usi-er—proeess—and ion exch nge. hods usi ng
t he di ffusi.on process nay: be exenplified by products i in ated

fgranules or particles, matrix inbedded .drug and sllghtl]y SO Hble fornms. 20 -
Ef fervescent powders are prepared by mixing the active ingrggient Wi th

fnon-t oxi Ge car bonat es or hydrogen carbonates of e.g. -sodium Rpot assium-. or

jcal ci:um such _.as.. cal.cium.carbanate, .patassi.um carbondte:angd.potassium. .. -.. .
_jhydrogen. carbonate, solid, non-toxic acids as tartaric acid| ascorbic acid, -
fand citric acidy and for.exanple aroma. Liquid preparations|fgyoral
applicatipn may be in the formof elixirs, syrups or suspengions, for. 25
{exanpl e sol utions containing fromabout 0.1%to 20% by: wei g t of acti ve
subst ance, sugar and a- m xture of éthanol, water, gl ycerol, propylene

gl ycol and opti onal I yUar oma, saccharin and/ or car boxyrret hyIU cellulpse as a

di sper si gg. agent. par enteral applicatjon by inj.ectionfpreparations may
conpri se -an- aqueounusol bipy -0r- suspensi-on of--t-he.acti.y, 1-ances - .
according to the i ventl n desi ra in_a.concentratioen % - and 30 .
optionally alsa a abll agent and/ or buff.er substar es | @ﬁueous S r
sol ution, Dosagegé\ sol ution may advant ageou ~J @sed in.  ...—
anpoul es. . The dosage & Whl ch.the active ingredients Bfe admi nistered may

vary W|th| na wide rarge and will depend on various factorsglsuch as for
exanpl e the”indi vidual requirerents of each pat i- ent:. A.suitable oral dosage’
range |sajrom 50 to 1000 ng given 1-4 tines a day. A suitable dosage _range
at 35 parenteral administration i's from20 to 500 ng. The ' _
phar maceut i cal.- conpos{tions contai ning the active.ingredients.may suitably
. {be fornmul ated so. tha the/y provi de. doses wi'thi.n these ranges-either as

single dosage units ofP ti'pl'e dosage units. The corrpounds of the -
i‘nventi oFf can_be. preppred by any. of the_follow ng. nmethods. 40 A -
Reacting a conpound of the fornula.45. [ERR] with.a. conpound of..the. forrrul a.
[ERR] wherein [err] iS n-propyl, n-butyl, isobutyl, n-pentyl,
2- met hyl l‘)out yl, 3-nmethyl butyl, 2, 2-di net hyI propyl, -

55
_ H :
HN/C\T_NHZ
60
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cycl gpropyl, cyclobutyl’, cyclopentyl, or cyclohexyl methyl, R2 is_ hydrogen

or methyl, X is-COOH [err] or -OC-0-CO-[err], provided that [err] is nmethyl.

el is n:propyl, n-butyl or isobutyl 60 and, if necessary,
ug;l Etelr t he --ﬂgta%ed product to dehydﬂa‘lm_ss-ﬁh_e dehydration nay be f
carried out. f o, nst.ance b E§E;ingﬁthe reaction mxture in the absence o
sol vent or by hgatﬂﬁam?ﬂ@'%f FRUIR t h al kali or by boiling the n1xturg in
a hi gh-boiling sol vent. The?starting.naterlai_ f the conpounds_pregare he
according to this route can be obtained for instance as-illustrated in th
reaction scHem¥hereindilis oo mrbuthieisbadji,onpentys 2-hethAButjing:

' ' : d of the formula
conpound of the fornula 55 65 0010531 wit compoun ..
[-émr)] ‘5. wherein [err] is n-propyl, n-butyl 8ﬁlsobutyl, n- pentyl , obut v
2:met hyl buty¢ , 3-nethyl butyl, .2, 2- digr & opyl,, cyclopropyl, cyclobutyl,
cyel opentyl, or cycl ohexyl met hyl , [e\r/\;}] Nt S\Q%g’r ogen O;ogﬁ hylnd,bgéa;lr] o:lrs,
er i r] is: _ Ter i'S n-prc -
[err] provided that [err] is methyl en | topoxi i Ve eyol i onti on.

“i'gobutyl, and Iatthdt RE): - { ed_ roduct 15 s . P
(971 1yt oot P W PR Pl it rasoemisnaingcbsima poduc
alf ky| ~group with Q! 8 hydrogen or an alkyl group with 1—3 carbon atoms and Q2 is an alkyl group with 1—3

carbon atoms. Preferably Q' and Q2 are methyl or ethyl.

20 |ntermediates - . .o
The compounds of the formula

0 |
25 ) d
HN/ -NH.,-
e L 2 .
30 - i
gl

wherein R' is n-pentyl, 2-methylbutyl, 3-méthylbutyl, 2,2-dimethylpropyl, cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexylmethyl are not previously described in the literature. They are valuable starting
35 materials for the preparation via methods A and B of the compounds of the invention. The preparation

c_of the starting material is described in connection with _the description of method A.

Best mode of carrying out the invention

The best result when carrying out this invention will be obtained when the compound 3-

40 cyclopentyl-3,7-dihydro-1H-purine-2,6-dione is used.
Working Examples
Example 1 . :

45 . Preparation of 3-cyclopropyl-3,7-dihydro-1H-purine—Z,G—dione vi
" a) Preparation of 6-amino-1-cyclopropyl-2,4-(1 H,3H)-pyrimidinedione Il

_ cooling, white crystals were filtered off. Yield 31.7 g (42%) (I NMR.

b} Preparation of 6-amino-1 -cyclopropyi-5-nitroso-2,4-(1H,3H)-pyrimidinedione Il

55 "31.7 g (0.19 mol) of 8-amino-1-cyclopropyl-2,4-(1H,3H)-pyrimidinedione {11) was suspended in
: 250 mi water. To this was added 45 mi of 5 N HCl and 15 g of NaNO, {0.22 mol) which was dissolved -
in water. The reaction mixture was stirred for 2 hours and after cooling, the red crystals were filtered off

and washed with water. Yield 31.9 g (86%) (1) NMR.

60 ¢} Preparation of 1-cyclopropyl-5,6-diamino-2,4-{ 1H,3H)-pyrimidinedione tv

16.9 g of 6-amino-1 -cyclopropyl-5-nitroso-2,4-(1H,3H)-pyrimidinedione (Ill) was catalytically
hydrogenated in 1 liter of DMF and in the presence of 0.1 g PtO, for 4 hours and at room temperature
and at a pressure of 200 kPa. The catalyst and the crystals were filtered off and washed with ethanol.

__ Yield 12.9 g (87%) (V).
65
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For the oxidative cyclization a variety of agents can be used, e.g. thionyl chloride, soct,. -

To a solution of 64 g (0.75 mol) cyanoacetic acid and 250 mi of acetic anhydride was added 70 g

(0.7 mol) of cyclopropylurea. The solution was stirred at 60—70°C for 2 hours. After cooling white

. crystals were filtered off and washed with ethanol. Yield 76.7 g (66%) (1). This was suspended in 200
80 ml of hot water and 55 ml of 5 N NaOH was added in portions so the solution the whole time was
basic. The reaction mixture was refluxed: for 20 minutes and then neutralized with 5 N HCI. After

(



:;r"'ban'atdrrs,_. Prefetably [err] and [err] are nethyl or ethyl. For the .
hxi dative cyclization a variety of agents can be used, e.g.. thionyl
chl oride, SOCI 2! 20. Intermediates Theaé){rgounds of the formul a [ERR] ‘30
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described i nfitestheft viesh7 g er%HW mﬁ% ?&h Neetrdiiend vith BNHCI, r'rad Is were
-.carrying out the invention The best resul en-carrying out this |nvent| on

W || be obtained when the conpound 3- Réctioy Gtippant yI - 3, 7-di hydro-1

H- purine-2¢ 6-dione is used. Wrking Exanpl es Exanple ‘1 46

“Preparat i onmof—3--cycl opr opyl - 3, 7- di hydro 1H purine-2, 6-di onegvl a)

"RFebaratron'or-6-anine~z-CyC|9pr0p&t éIH,3H)-pyrinLdined10ne Il To a7 "
Fﬂgca Hd and 250. n gy [ ¢ anhydride ™

~sol ution of gtaso. 75 ) cyanoa
was addedis70O g 'ZH INH cycl opropy+ti-ea—sThe sol utiongwas ’l"zred at

~ 60-700C for-2 hours. Aft cool ingExwhige crystals were fpltere 'Y?f

washed wi'th ethandl. Yield 76.7 g-(66% (1). :This vas yﬁp 04 Th. 200° 50
'm -of hot water and 55 ml of 5 N NaOH was added in. portions 0.the sol ution
the whol et i me was basic. The reaction nixture was refluxed Xor 20-ninutes
.and then'neutralized with 56 N HO. After cooling, white cr I's were
__'-1|Ttered of f~7Yireld 31. 7-g- (429 - (II) -NVR.  b) Preparati on. o

- anmi no- 1- cycl-opr opyl - 5-ni tr 0so- 2, 4- (1H, 3H) - pyri m di nedi one’fl i 55 - '
81.7 g (Qs19 nol) of. 6-am no- g- cyclopropyl 2,4-(1H, 3H) - pyrim di nedi one (II)
has suspended in 250 nl water; To this was added 45 m of N-HCl and 15 g

pf [err] (0. 22, ) Wwhich . Ived in water. The reactli on m xture was °
sti-rred for. < nd arjer CEQJI I ng ‘the red crystal use'rCe\d Nd ered off

MR 60 Ic Pr arat i on of. S

and “washggd witbxwhta&r. Yiepd 31
1- cycl opropyl -5, 6-di am ng#2 pyri d| nedi one | -gm.pf 7“
- p—am- no- 1-cycl-opropyl - lr’ntr 024(1H 3H) - pyri m di |onH(III
catalytlcally hydrogenated i 1 liter of DVF and in the prksence of O 1'g -
{err] fag'4 hours and at ro \f enperature and at a presst of- 200 kPa. The
- jcatal yst and the. crystals filtered off and washed ethanol . Yield
"112:9 g (87% (1V). 65 11 S £ -
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5 0010 531 d) Preparatlon of ' : 6
3- cycl opr opyl - 3, 7-di, hydro- 1H purine- 2, 6-dione VI A Solution of 12 g of
1-cycl opropyl - 5; 6- di am no- 2, 4( 1H, 3H) - pyrlmdl ned| one (I1V) in 50 m of
iR ca was refluxed for. 2 hours.- ThHONH S ution was filtered and 30

“of ¢hrof orm was added and et her was then added slowy. The received
crystals were filtered off

40 m of 2 N NaaQ#ererat/Jn meara&i E}éﬁ, W%t pﬁ?ﬁ %:‘Sé%) ne rﬁfl wxed in

“crystals were fiIltesesbivtioh of 36 @d 8fac Mnﬁydn}ie was added 36.1
"Reaction schems (02_!@ qam FycBbulores. The sﬁleﬂcﬁu an%lstn De-72°C Rir 2peunt Afean cadiing, white

3-cyclobutyl - 1‘9’ tt!Ptbﬁ L. XGeld 38.4 @ . Ttmwe#suspended ln100 .
6- ami no- 1-cycl oﬁggﬁzﬁi jéﬁf”%!»gg mu '%" sal Utlng 3’8&&’9?8@? ..i

(0.35 nol) cyann@igabe®) @ ace’[ HTeer SoaiDg iR cerels
g (:0: 32 nol )reof cycl obutyl urea. The: sol utlon was stlrred at 60-[err] for 2
hours.—Aft er cd¥iPreny: 8tlm¢ft638m tqbl@mﬁmltiqsb-ﬂe'r {d ¢, 36 -pyrigridinestopr & Wi t h

et hanol. Yield 2%6 "%é%] mm ' @ﬁﬂé—gvr nndg?q@ﬁﬁvmjfwm;'%:nded in
wat-er and 50 mwé@, o -
tie was basisC.with\@ateefeld 20 gmsy%)u(l uxe ol e K?t s ed
cooling, white crystals wereflltered off Yleld 36g(20% (VIII) NMVR. ...

b) Preparation cbf’reearamnrﬁ I-qyc@ /tﬂzﬁxd ianing~2d-t1 Hislbp @rindidigedione X '
1H, 3H) pyrl m di.n d 8 n® qf @gy 1Botitrosg 24-(1H3H)-pyr|m|dmed|one {IX}) was catalytically

% am na-1-cyg g fg’in:r Eacg"g‘;‘s T'Z &%}D%ﬁﬁﬁ%ﬁﬁm ?anorf..___

~watef. - To - thmad 985y M54
whi ch was dissol ved. i n vvater The react;i-on m. xture was stirred for. 3. houts
- and t he red cr Wéf’egferame‘ JF-¢viclobytel B, BtfihydaadiH-muririeei6-dione Xil : .
solution of 3,5 g of T-cyclobutyl-5,6-diamino-2,4-{1H,3H)- pyrlmldmedlone (X) in 20 mi of
25 formic acid was refluxed for 2 hours. The. hot solution was filtered and 20 mi of chloroform was added
e and ether was then added slowly The received crystals were fiitered off. Yield 2.7 g (XI). :
i The amide {X!| was.refluxed in 20 mi of 2 N NaOH for.1 hour and then neutralized with 5 N HCL.

EIL ;hglcn{)stals were filtered off and recrystalhzed from 150 mi ethanol Yield 1.4 g (38%) (Xll) NMR (see o
' able . |

55

66




kch

} # i . . _

1%-with-water. Yiel.d 3.1 g (89% (1X) NVR c) Preparation of L

I{cytl obutyl -5, 6-di ami no- 2, 4- (1H, 3H) - pyr.i mi di nedi one X 6.9 g of )

Bjam no- 1- cycl oput yt - 5- nitr05024(1pm |rridinedione(IX) was o
alytically hydrogenated in 250 ml -0 and in the presence of 0.1 9 )

P{CZ for2 hours and at room t enper at uRgaction sghemett a pressure of 200 kPa. 77

The catal yst and the crystal s were filtered off-and washed with et hanol

“NYield- 3.5 g (54% (X). d) Preparatlon of - | o .

3tcycl obut§l -3, 7-di hydrg pur i ne- 2NECHLEO8HX! | A sal.utiopl 3.,-5' g of.

1:-cycl obut yI - 5NBZE|0 RG-2,% (1 H SHL-pyr | i dlgdl one { XHNn 2 Hy of 25

form c acid was Tefluxedfpf -2-hoursg Tge sol ut.i-on S f:{lefere 0

m of chl orof orm was added and et her vvas ?hen added sl g by :':';!a ']'écei ved

crystals were filtered off. Yield 2.7 g (X). The ami (XIN s. ‘refl uxed

in 20 M of 2 N NaOH for 1 hour and .then neutralized with N HCl . The .

-crystals were-filtered . .off.and. recrystalllzed from 150.m hanol - Yi eld

1.4 g (38% (XI1) NWR (see Table I).” 30-36 40 55 6065 7 10 531

‘Reaction st£heme: [ERR] VII' [ERR] X

O’PIO 531 Exanple 3
. / -
#*  NaOH HN ooy o
— N
_ . Ex 2 a u}\ =NH,, Ex2b 7
i % - L
» YI71
0 0
- ¥ AN - ‘ B 0
_ HN™  C-NH. HCOOH - R
EXca O, s e
0 Y N Ex 2 d ! —
° ° r | AL U
O
X X1
0 | |
P 4
Ex 2 d | !.l H
X
0//C\N/ \N/
60
i XI1I
8



-'Preparatlon of 3-cyclopentyl - 3 7-di hydr o- 1H puri ne- 2, 6- di one XVI 11 a)
'.Preparatlon of 6-am no-1-cycl opentyl -2, 4-(1H, 3H) - pyri m di nedi one XIV To a
sol ution of 136-g (1.6 nol) cyanoacetic acid and 400 m of acetic anhydride

VIas,/ad 192 5 g (1.5 nol) of cycl ofeOtI® 38%a. The sol ution was stirred
at 60- rr] for 2 hours After cooling white crystals were filtered off and
washed-with et hanol .. Yi eI d 192 6% ( R¥ample, 3 Thi s vvas stirred in 500 n

f hot wat tyls V'1 d@ﬁG?‘NB' | ut _
Rl L ot °€%¢ff"%ﬁ§ﬁ i édanfhgﬂdzazﬁaaéf 5

and then neutg(alsi rag)cof\wididpehtyl eh‘l@he sAlfiddrwdsRe récﬂé} GO\M:Ud°C férl v ooling white
cycl apent yl urcerataisewere filferadaffeadd whihe Wit ethpnol. Tiedd 192 § (68562 (XINIL.STheWWH3 GtiPddasl Somahi

G

the residue “ﬁgt %‘:; Pr%‘ff%&'etp s@:ﬂ" mowmémgeasgg%grttg%mﬂen eIAIaeb?sw -
cycl opent yl ur }: gE ’g fth 5; N fEogli
PR B e U AR e e i
P;.epar at i on (ﬂltraﬁe aas mwahzewﬁtamemml “The Iatytstaleszfére?ﬂlf’ere(d &fHY il 3.8\ Izl%) @OeAmAne
XV. 12. 4 g f 6-am no-1 -c cIopenI-24 1 H 3H)- pyrlmdlnedlone
X1 V) was su§ tf jﬂm c /o -|mt v Heigisadiane XY of 5 N HCl
and 4.8 g @f if Qéé m' S&;&j t{, fopt gf%'fggd'mfé%vfgq’%f'b dad

m xt.ure was Sﬁshd’l\FeGdn ff\@fer ﬁ'hb%étloﬂ xt\d\@ tiMbd 13r VA& and VJI véata' ("gl

(XV) NVR ¢ M9@pxdk NIR. of
1-cycl opentyl 6 di, am no 1H 3H) - pyrim d| nedi one XVI 12.9 g of

6-amno- 1 goyft 5f‘ﬂ ’10' AN 34 'mdmeﬂ'emes
cat alytical | y,yé}y 8%36’8:: o - "EE ﬂpﬁ%gﬁ”‘qwz
Pt 2 -for 3 hoeemperaueasd atramdreapmoa&urmea& yﬁ’ﬁma@-f‘lmr nét #affil utrj‘b
cat al yst was wWith| & b!rNa@Hoﬂie avedald ivereffiiteted a;ffevmass nguso%ll (xeed with

The cryst ajgs Itered off YeId 6 1 5d) Pre-paratlon -
of 3-cycl ogeﬂrgfe:é %,E _”éﬂ l_ _d;am"’n £ I%"Eg Wil 5 <ol .thl

of 1- cycl opeRbple ré\‘mk ;‘Q L %g rné\?é Qf
fiormc aci-d wed ethef wasden ‘aatred]sl oMl The Wérk Giterd@ Off Y 6

m of chlaq oforrﬁhwamwlgd&\éulwanaﬂeteuerswmfummwdemwawitr,en ntheal.ida@mh\aadncs -

cfystal s vveri mﬁtﬂfﬁﬂeﬂf‘?’edﬂ g gecrys@iliged frem 400 mipthanelfield3.¢ MV53%) (¥EB) NMR (see
refl uxed in f 2 N NaOH for 1 hour and then neutralized with 5 N HCl .

30 The crystals were filtered off and recrystallized from400 m ethanol
Y“reld 3. 439 (530/() (XVIII) NMR (see Table I) 35 45 55 65 9
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D010, 531 Reactl on scheme: [ERR] 2 10 10010531 Exarrpl e 4 Pr epar ation of

3, 7- d| hydr o- 3- cycl ohexyl met hyl:-1 Hpuri ne- 2, 6-di.one XXI'V a) Preparation of -
6- am no- 1- cycl ohexyl net hyl - 2, 4- (1H, 3%e8§6a43€| ne-di one (XX) was perforned
ackording to.the description of Exa b) Preparation of «
6- am no- 1- cycl ohexyl nmet hyl - 5-ni troso- ﬁeaéf({nlsckgn’,%e]-l) pyri m di nedi one (XXI) was D
per f ormed according to. the description of Exarrple 3 b. ¢c) Preparation of -
b, 6-di am no-1 -cycl ohexyl net hyl -2, 4- (1 H. 3H) -pyrim di nedi oney (XXI'1) was
ber f ormeds10 according to the descrl pti on of Exanple 2 c. d) Preparati on of
3. 7-di hydr o- 3- cycl ohexyl met hyl - 1H—p EFIH F@]D&/dl one XXI V 2 !D

5, 6-di am no- 1- cycl ohex mej hyl - P 2 rimdi ne dith¥ (?:CIH was
refluxed in 18H 25 f f)rmc aC|a Tor—tin m of chlloroform

and et hergpwas then adde ow y. Th&xr 8cai ved crystal S yﬁe filCEN ed of f.

Yield 2.1 g (XXI11). The amde (XXI11) was refluxed |r915}|Ni'bf 2 N NaCH
for 1 hour and then neutralized with-5 NHO. Yield 1.7 g (XX V). NWR (see
Table I) 20 25 30 45.60.66 11~ | |
- T XI1I
N :
| .. NaOH . HN SNC-H . s mNSene
: CEx3a ¢ UmW,Ex3 B 7 [-\ P ——
| : 2 o ‘D/' N-\ 3 o 04¢ N .i 2
, XIV ARTUR xv |
. ﬁ 0
| & : //C\N/C—NHZ Ex 3.d B {C (’:l | —_
© d S 0/// \N/ -NHz .
. . ' ’j
| XvI . XVII
: 0
s0 _ i H
NaOH HN/C\C/N\ :
—> | H

o
| | 55. Ex.? d 4;P‘~~/’C\\N47.

- XVIIIX

10




Reaction schene: [ERR] XI X XXIV 12 0010531 Exarrpl e 5 Prepar ati on@
,#sd! hydr o- 3- (2, 2- di met hyl propyl ) - 1H-pur| ne- 2, 6-di one XXI X a)

. Prepa ation of 6-am no-1-(2, 2-dinethyl 5):{ , 4- (1H, 3H) - pyri mi di nedi one
wé)w S perfor med according to the description of Exarrpl e 3 a 50b)

' i on of 6amnol(22d|rrethylprgmp)e5 nitroso-2,4-(1

H, 3H) pyri m di ne di onkrega¥afidhlof 3 Padiltydmad-tyiciobexyldethyl-OH-¢ umfe-%@ﬁbne XXI¥0 n1 of

DVBO Was addddl Plenstation of @amiap-1zyelotxyimethyif2 ‘{-@HrqH)-dvrmémréld"q OQ s gerformed
wat er;: - The, r E58AIhtonhs decEPdRaof &amAled 210 minutes at [err] and then 100 nf

of to vatel WaspRgfRfbn IN%-riRo-FLcYArBkyindthi-8-ditrdsb 9(42AnShl-pyri¥lidibddioRe Joxx was
(XXVI#) . C) IeR@iedlabddrindf to the description of Example 3 b.

5,6-diam no-1- (2, 2- dlneth | propyl)-2,4-(1H, 3H) - pyrlmdlnedlone (XXVIII)' To. - :
a suspensi on ShPregaration g»l@(W!‘Oﬂroqwxwr‘eth' 2fat 1k 3Hay imidinedipne $XX)1) yvag performed
sodi um di t i SAFYE9 19 ‘TS""??B‘?‘W(%?”%Z@ een crystals were filtered off and
washed-wi th ik aratYérﬁJ:fd.i ﬁdﬂv&o-ﬁm{éﬂejw\\mem 1RL éﬁﬂﬁé—ﬁhme%‘)ﬂv e -
37d|hydr03(2 2-di net hyl propyl ) - [ .Hpuri ne-2, 6-dione (XXl X) 4090f C
XXVI 1.4 vvaer eéllzgf%eml.ﬁ,;ﬁ Slﬁﬂﬁémﬂt)-bévcfbmmm@ A0, %-nvtgmumg:onﬁéxgi ge?mlﬂuxe u@ﬂ; o
-m of*" et halfol s 8cid fo 1 er s Een 3pqeg Sy fye
sl QR af% v o s TR

30 35 40 45 55 60 65

.

56

65

11




{
l
i

<t

'_then neutralized with 5 N HClI. The.crystals were filtered

_I'

i3 00&0531 Reacti on scheme: 0 [ ERR] Exanpl e 6 Pr epar ati on of 91
3, 71 di hydr o- 8- met hyl =3=cycl ohexyl met hyl - 1H— pur| ne- 2, 6-di one XXX 1 g of

5 6- di am no- 1- cycl ohexynet hyl - 2, 4- (1H mdone dione (XXII) was
{refluxed in 5 m of acetic acid for =~ our rri -of chl orof orm was ‘added = W}
land ether was then added sl ow y. The ﬂbwpwewemﬂyt als of the am de were o
|filtered off. Yield 1 g. The am de was refluxed in 10 m of .2 N NaOH for 1
{hour and then neutralized With 5 N HJ . The crytals were fifjtered off. and
{lecrystal pi'zed from 80 nl of ethanol.Yi 0 (XXX) NVR (gee Table I)
L1145 0010?‘?& np Aen F%" HN 4 T CH,,

£3-cycl opent yl W 8

1-cycl opentyl -5,.6-di am no- 2, 4-

| e 2par.at i on

Tkt hy? - 1H-purre=—26=%i one- -.
H, 3H) - B¥r i4nedi ne di one XEXQ/ é refI uxé
ifn 10 m gf acetic acid for 15 min. 10 M of chl orofo N dded and et her
s then added slowy. The received 5 crystal s of the ani db were filtered

ff. Yield 2.0 g. The. am.de was .refluxed.i-n.5. m. of_  2.N. Na

and

ecrystal,l,l zed from 25 rri of 80% et hanol .Yield 07.g ( R (see TabI e
). , . l'e8 Preparation of e
, 7~ d| hydro 3- (2 2 d| met hyI propyl) 8- met hyI 1H— purl ne-2, 6- e XXXI'V 10. 4

of 5, 6-di am no-1- - (2, 2-dinet hyl propyl) 2, 4- (1H, 3H) Z pyri m'di‘he di one

i’ﬂXXVIII)awas refluxed in mm of acetic acid for | hour. 50 m  of
i¢hl orof orm was added and ekher was then added slowy. The cei ved crystals
-'rvereflltere of f . Yi'eIHN'I g, The ani de was-.refluxed i 0 m of 1 N-.
faoH for 1. 6 | \4‘7 W . N} C-ND. o
x 4a° /\N/ / ~
S 4 ?'/_
CH. _ L \
. 2 o . R . . EH. .
i pos o S [ 2
XX o CXXI
35
o
- - I - @ o
- ey HCOOH e
2 -NHC- H
© i b >
Ex 4 ¢ c\ P --NH2 Ex 4d : l(! NH
o o XXII. | . . XXIII
N
85 NaOH r
: 4 i H
Ex d '
& ;(
80
CHy
68 .
XXIV

12
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i \
uir «and then neutralized with 5 NHC. Yield 7.2:g (XXXI'V). NMR (see )
). Exanple 9 Preparation of :

3, 7 dlhydro 8- net hyl - 3- (2- met hyl propyl ) Ii— &I ne- 2 6- di one XXXV - 10 g of

5))6 di-ofgno-1- (2-net hyl propyl) - 2, 4- (1H%Q %é i"ni di nedi one was refluxed in

50 m "ol acetic acid for 1 hour. 30 mi ofgghbigsof or m was added and et her

was then added sl oWl Yrepddafion’ S1CET-dMghro-3G2,¥ ShradthyIEsya- 1HLdutiRd-2.6-dinb XK el d

10. 8 ¢g.. The a%iFdepatisn picd-briked -(2/2-dBethyiprodyl) 22,4+ TBBH phimidibedianerXavidwadarformed
neutral i zed vioeerding fe M@Idesﬁmﬁomﬁf}é‘?@lﬂ's 3ere filtered off and recrystallized

§
t /rA\ om 5Q m fof b)?pggpara%r% ) ?‘a§0'1° %tﬁﬁ%%ﬂrmp’%é ﬁ?.—gso-f‘g-(@%%b)l)ﬁm?udme dione (XXVH)
[err] = [ er mb a solution of 7.0[éFIXKVEX 5001 of DMSD4E dddell8)mi of 5 N HCI 34d32. 2G18F NaNO,,
| H.8. 35s . dissblve®@BIB ml of water.IThe S€Hstich-niktuRPwas38irrEd 1Q chinutes aD5@%Gdnd(th@n )00 ml of

AH 2,36 ‘m fo water wagpdgled. (e red grystaigjyere filtered Dffgigld16 gy (XXM n 2H 3, 43p 40

2o om 2 SR o s oppid) Bty S manasbis 8

1%; 37h: 13 T8 @lsuspéndibnlof 63ng 450N i5 00 mi BF Watadwds)@dtied) 13.0 g of soditinh dithibbitsin
 1:H 8,;27s 5 portionsOfhe green crystels, Werb fideded off Ings washe@ with waderd YBIA 4.00DOXVIN).
Sy @ PabaRRRt a3 v e 2eRgmprornt S5 R BT o 1oy g

2,20 m-Ex 8 3. M@J@(WWS\Qfluxed in 28 W1 & f98hatide for 30 niiklitds. A cooling 30 Wi df.edkhol
13 40 _l_;)_____9H 2¢ 2®asaddedand the Mﬁﬁ&(’y)@ébé\ﬁere filtered off Medbﬁ(hlhzed from 15.81Haf BB Yield 2.0 g
151: 101&== - DXKBO NMR bee Table 1) - -+, 1H2,50h -

25

45

65

13




il
5
531 Exanple 10 Aeresol for i
E&;—SO g "Mglyol" (Registered
(Regi steredTrade Mark) 1 1/1

2, 2-tetrafl uorethane, "Frig

tri chl or o-% nonof | uor omet hane
{iM gl yol " denot es g _rigiygy-

lider osol where the aeét ibve su
{ - . Exanple 11 Tablets 20

H 1, 10d The fol | owi ng, Exanples illustrate how the conpounds of the
nventi oh can be incorporated in pharmaceutical conpositi ons. 65 15

nhal ati'on Acti ve substance
Trade Mar@P1 .

2/ 113/ 114eactiofl sdfdhe0 9 10
113 -

en" I s .

i, 1-di fl uoro-2, 2-dichlorotrifluorotrichl oroethane,- "Frige

a'.l‘His "Fri gen"NQH,80QHCchI or odé
C _i-[_q_? of- saturated vegetab
tfance i s- m'égg L th
CHy _ t abl et

ac

‘Yubst ance’®

kel ati h

if5.0. Mg, 25 LACL0SE. - . oo D L
| ' e - - b, g B0 CH T
12,3

ey 1.5 ny 250. o'_ng

"Frigen" is used to
denot e the hal ogenated hydrocarbons. "Frigen" 114 is 1, 2-dichloro-1,1

5 | ackose.
0l et L'
~:.20: 0.9 Mai ze st_g_r ch =

001(@

0.20 g "Frigen" W)

0 :
- 11 is
' met hane. .
oi'ts. &x a pulve
—

- C=N :
LbNS: Active

H490.0 mg -

Magnedi um
Fxanpl e 12

XXV

iffal c. e o
Htearate 18 v e e _
|

. 25.

. XXVIII -

Preparation.of 3,7-dihydro-8-methyI—E;a-z1yg:&e:h6exylmethyl 1H-purine-2 6 di XXX
ation - 1H- -2,6-dione
of ace1ti g ao:i ;55 rd;a':r;(:f-; ;ﬁ;/cgrgﬁgl‘;?:::‘yl-z.#(gdﬂ3H_)-pyrimidine dione (XXH) was reflixed in 5 ml
crysta_ll_z 2 th_e amide wera fioemorof Yielriva‘ls g - ed and ethgr was then added slowly. The received
€ amide was refluxed in 10 mi of 2 N NaOH for 1 hour and then neutralized with 5 N HC!. The

- crystals were filtered off and recrystaliized from 80 mi of ethanol. Yield 0.6 g {(XXX) NMR {see Table I).




Each gdippository coentains: 40 Active subst ance

50.0' gy Ascorbyl palnmtate - _ 1.0 ng 45
SuppoS|tory base (Imhausen H) ad 2.000.0 ng Exanpl e 13
14 ectiy sol ution 50 AcRQLOSRL ance -

006 Sodi um hydroxi de 0.310 ng Sodi ump@/;osul phite

0. 500 'ngy Di sodi um edgiatfion of 3-cyclopentyl-3 7-d|hydro-8-methyl-1H urine-2,8:aidng »d& Sodi um

~chloride | 1.6 g of 1-cyclopentyl-5,6-diamino-2,4-(1H,8H) 3 lmidithe Aebne (XVI) was refluxed in 10 ml of
Sterite wat. eracétigracid ré(Stmlo.nIO ml of chioroform was added amadhé' Vi@ then addedSiody. The r@ceﬁréﬂ)

- ta il
231 Exarrpl & rw 'ﬁﬂgm:d as ref uxecI t:9[5%’ ;ﬁ%; gPor 1 %Drt aarlildrt]t?en né&ttrahzed wu%nbé
h e

20 0 Wy Lact Q:%gtals were filtered off and rec 5 mi of 80%. ethanol, Yield 0.7 g {
5.0 mg Tal C  Tabie I). armacol ogica at ot es 1% cut

toxicity studies- in mce Mle NVR! m ce, wei ghing 20-26 g, starved for 6 h
wer e used.”The conpounds, d| ssol ved in OEﬁanmld\ﬂO-l and 0.-85%-NaCl. -sol uti.on--

(ot b 1 ptge 2 %}“’x R *’%&ﬁﬁ% i =

| east .seven @&d'o‘ﬂc‘?@asﬂﬂlgg THe Qm%Q\FEQ inuﬁ'edﬁﬁ 98I of i WN:«W
_ fact OF 1. 213 Vweneand then neutralized with 5 N HCL. Yield 7.2 g (XXXIV) NMR (see Table- l) :

: Exam le 9.
Preparatlon of 3 7-d|hydro-8-methyl-3-(2 methylpropyl) 1H-pyr|ne-2 6-dione XXXV
10 g of 5,6-diamino-1-(2-methylpropyl)-2,4-(1H,3H)-pyrimidinedione was refluxed in 50 ml of

S ;.._ ... .crystals were filtered.off. Yield. 10.8 g. The amide was refluxed in-30-mi of 2-n NaOH-for-1. hour and- -
o .- then neutralized with 5 N HC\. The crystals were filtered off and recrystalhzed from 50, ml of acetic. acld
Yneld 33 g NMR (see Table ) RO ) . e
Lo o ~ TABLET
A : NMR data ind |
O s ' Solvent DMSO-d (6=283)"
N o Ry . . Ry . NH. o NH.L
Ex1d  D4161 (Vi) 1H320m  1H8356s  11,23b 13,80b
P I 4H 1,22m
Ex 2d D4164 (X)) - . .. 4H2,36'm~- - -1H8,40s :--. 11,43b - - - 13 83b- o
. - . 1HB542p e Ch L imiemeeen
2H 3,43p R . o o .
© gy 3d D 4132(XVit}) 1H553p  1H840s  1143b  1384b
' : ' 8H2,17m _ o : _
Ex 4d D 4138 (XXIV) 2H4,14d 1H837s ~ 11,37b 13,90b
. e e e - - 1MH163m - . - o,
45 S . . o
Ex 5d D 4034 (XXiX) 2H4,16s 1H8.27s 11,40b 13,84b
_ 9H 1,233
5, Ex6 04137 Do) 2H410d . 3H2,70s 1276 1345b. ..
: 1tH1,60m ot : .
X Ex7 D 4134 (XXXI) 1H5,50p . 3H2,68s 11,30b . 13,43b -
' ' 8H220m : :
d Ex 8 D 4070 (XXXIV) 2H4,08s 3H2,67s 11,24b 13.40b
. S 9H 1,235 j _
Ex 9 D 4169 (XXXV) . 2H4,05d 3H2.63s 11 .10b 13,27b
&0 _ o 1H2,50h '
: 6H 1,10d :
The following Examples illustrate how the compounds of the invention can be incorporated in
pharmaceutical compositions.
65
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20 acetic acid for 1 hour. 30 ml of chioroform was added and ether was then added slowly. The recewed

(seel_



jxanm neds Each dose was given to 5 aninmals. The aninmals were observed for |
s“1| gis of toxicity during 14 days after admnistration. The position of :
3xtremt| es in.dead ani mal s indicated quﬁiérﬁ they had died 26 in . |
lqovul sions or not. I'n acute toxi crty% Vit was observed that many DB
Xant hi ne conpounds elicit convulsions. gidthsle W8S al so repeatedly shown to
joccur W th Abresblforlibhatetion Hovvever no si'gn of convul sive activity (such as
tonl cally stretched hindle of dead ani mal s) was- -observed in ani mals

lgi ven the%corrpounds ofictvas sfaﬁ?ﬁentr on. 30 Additionally, con¥8d ve activity
;was studied by slowy. ythe tail veins ofg no mcece. In
rt his study it was conf‘Y{r&krrg‘skﬂ%sgku?%dt%&subst| tuted xanthi nggta_ .
:(t heophyl | i ne and caf f'rigee)(RegistsedstratetNlask) pndiid84 18oni ¢ ednewd g ons, and
‘ﬂhat with th orrpoun s of the jnvention death occurred w thout signs of
{onic corNuL s;"‘{;’ém%x‘g ‘he%zﬁﬁgg‘?ﬁg Pfea- pi g trachea Quinea-pigs |
pf bot h Sexeﬁlgeﬁ‘el 9 é ch%@ﬁ'rallﬂ Ll-gghely f4 DIOWigHorbDE -
ihead .and bl esbnofkidRnietiané Cshd WaFigérS MY € - @iBlor6difiucfdmetiink.y "Mighbrli Béhofée€a Offigly W0 -
“pr epar at i angeridéhaf satusasércedgepble wils. i  pavense@setDvhBtec the | actier gybstatratin snixed with
;ont ai ni "§ &c¥B8& sol uti on mmintained at [err] and- ‘bubbl ed wi th carbogen
:.95%02 + 5% [err]). lsonetric tension %&gqtll ng mainly activity in _
ircular traghsgl 40 nuscle was recorde y means of a force displ acement
firansducer. Initial tension was set at 0.5 g which was the approximte
asal termion kept duﬁaqbgalplerecoe%perr ment . Eval uation of. . rel axant effects .
Was done Wnen t he. prea%r atl s had -¢ontracted t0.a-stabl e\éﬂe Si- on-: Jpy.-the -

af'e r]/m “to the. bat h. [err] i.e. nolar

3

doncentrati ons of- xanmrzgas,cﬁeqm red to produce 50% maxi myg.4 e@onse wer e

gbt ai ned #rom | og concentration response lines and used to calculate the - ..
got ency of theophyl|i bhectese| ative to that of the test drug!®9dtes washi ng

gut the drugs the tra& ,g@ resuned its basal tone and was left to stabilize .
flor at least 15 min ore the next _drug evaluation was per SMred. Bet ween
tjwo . eval wati ons of thegehylline the effect of tHe test dr ug.ovasg exani,ned

and its [err] value was conpared with the nmean of the preV| ous and

ol l owing [err] val ueyameswmﬁﬁ line. In the Table Il t e‘id‘!%ncy rati os
gre. illustrated. Theophylline is one by definition and.a Iarger t han

_ ne |nd| Qate that the drug is nore pot ent t han theophylllne sgol ated

fiangendorff. The heariEI ﬁra unted i.n a thernostaticall y control led. 55
Jr gan batg (25 m) coft: SHF‘W&“W E¥E%%) ution. A saline-filled, open-end
Hol yet hyl-ene cat het er aufe siaagéd ed i nto the right ventri clgbéh.sdaugh t he
qul nonary artery. The catheter was fixed to t he pul mronary artery by a
figature just above t Aecotkylpplmitete pl ane. It was connected t d-@ Mg essure

fransduceg (P23 AC), gmkin sible to record. chan ' -
fntraventricul ar pr esslffrpé)s'gﬁ’r gasgﬁﬁ'egusen Pﬁre contracti oﬁgr?fgéfﬂ%ﬁ%

_ Example 13
Injection solution . ' .
6o o Active substance : Ll ' .2.000 mg
ﬁ - Sodium hydroxide - _ - " . 0310 mg .
1 | '“ , Sodium pyrosulphite - 0.500 mg
! Disodium edetate | 10,100 mg
Sodium chloride = o : | 8.500 mg
60 Sterile water for injection : ad1.00 g
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2 : . _ : o
: i i injections into the
s Qbt 31 hed. Drugs were given as single bolus inject _
\FI)VZ-FT 8s~|§n sol uti og, .60 65 17 . 0010 531 TABLE Il Guinea-Pi g

i i ‘ trachea, : -
Sjimr:fanl gy Convul si on test - 0010331 ratios of ratios of
m'eCe iy ‘ ' : t heophyll i e gorrpound ~ theophylline
Effects . . Sublinqdaitahletsy/ kg i.v. Chronotrop ] Theophyl I'i ne 1 .
‘tonic conv. 446.3 + 9.6 1 30/30 Caffein ' [err]
tonic conv. 391.7 + 1%ach tablet coptaips:20/ 20 . _ .

"D 4034 %xi X 3 A sof bal ance - 519.1[err]16.6
. -. D 4034 | Active sufngﬁ)cse 0 59 ance. 693 3 +
3 salivation D 4070 XXXV 187 loss @ ance :
22.2 % 1.5. 20 D4138 XXV  Lactose = 5 gslPsgy of bal ance |
543.61[err]31.7 15 salivagion D 4137 XXX 4 0SS
Cofhat amee 5 . Agar - $d&l mgat i on _
“493-1[err}19.4 - 10-D 4132 Xy | . 5. agé) g\g_l oss of bal ance .
593 2179 3.4 30 D 4134 XXXI - _ 5. - L [
4164 X Fhgrmacologitabgestsof bal ance 519.2[err]16.86 2. _ )
© (cloni &t onl% Ac“'dfﬁd‘”‘" Iv13gydigsin grcey)| 0.5 single twitches

Leroni Ggriont ale MRl 'myice, Weighing 20¢—26.g, siérved for 6 h were used, Th ds, dissolved in -
1_0303.9-" and "ad.om _ﬂa@ﬁ)gndna?aw I\la%_ﬁgoltg?;\q?ﬁﬁ ‘?g.%’idu.ﬂ wevlf':dl::i?rister:dcg;n ?:l:::r\‘/v:: =0 v-ed_ "

E

a) intravenously, 0.1 ml/1Q g at "ah iﬁjection rate of 0.3 mi per minute

... bl orally, 0.1 m{10g . - o _ L
At least seven dose levels, doses increasing in a geometric progression with a factor 1.2, were
- examined. Each dose was given to § animals. The animals were observed for signs of toxicity during 14
days after administration. The position of extremities in dead animals indicated whether they had died
26 in convulsions or not, - ] ' :
In acute toxicity studies it was observed that many xanthine compounds elicit convulsions. This
was also repeatedly shown to occur with theophylline. However, no sign of convulsive activity {such as
tonically stretched hindlegs of dead animals) was 6bserved: in animals given the compounds of this
invention. - o ' ) . -
30 Additionally, convulsive activity was studied by siowly infusing drugs into the tail veins of albino
mice. In this study it was confirmed that 1-alkyl substituted xanthines (theophylline and caffeine)
consistently produced tonic convulsions, and that with the compounds of the invention death occurred
without signs of tonic convulsions. (Table 1.

-~

35 Isolated guinea-pig trachea - _ _

- Guinea-pigs of both sexes, weighing between 150 and 250 g, were killed by a blow on the head
and bled. The trachea was removed and cut spirally yielding one or two preparations. The tracheal
preparations were mounted in organ baths containing Krebs solution maintained at 37°C and bubbled

- With carbogen (95% O, + 5% CO,). Isometric_tension reflecting mainly activity in circular tracheal
40" muscle was recorded by means of a force displacement transducer. Initial tension was set at 0.5 g
 which was the approximate basal tension kept during the experiment. Evaluation of relaxant effects was
done when the preparations had contracted to a stable tension by the addition of carbocholine 0.1
ug/ml to the bath. EC,, values, i.e. malar concentrations of xanthines required to produce 50%

. maximum response were obtained from log concentration response lines and.used to calculate the..
45 potency of theophylline relative to that of the test drug. After washing out the drugs the trachea resumed"
its basal tone and was left to stabilize for at least 15 min. before the next drug evaluation was

performed. Between two evaluations of theophylline the effect of the test drug was examined and its -

ECs, value was compared with the mean of the previous and following E(_:_so values of theophyliine. In

the Table Il the potency ratios are illustrated. Theophylline is one by definition and' a value larger. than-

%% one indicate that the drug is more pot_,é,nt; than theophylline.

Isolated guinea-pig hearts

From 'the bled guinea—qigs, ihe- hearts were immediately removed and perfused w'i_tﬁ_ox;/gena:ted
Krebs solution at 37° according to Langendorff. The heart was mounted in a thermostatically controlled-

56 organ bath (25 mi) containing Krebs solution. A saline-filled, open-end polyethylene catheter was
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40/D 416990V © ° 10.3 . loss of bal ance 488.2 [err] 8.1
4'lsi ngle clonic conv., VI = 3-cycl opropyl--3, 7-di hydro-1H puri ne- 2, 6- di one 1
L= _

B

HCN 4
i
i
il
i

3-cycl obutyl - 3, 7-di hydro-1 H puri ngﬁ 3 | one 45 XV =
-cwcl opentyl -3, 7-di hydro- H purine-2, 6° Q IV D e
§ 7-di hydr o- 3- cycl ohexyl met hyl - 1" H puri ne-TAgge i one XXI X, D)
, 7-di hydro-3-(2, 2-di met hyl propyl)- 1 H purine-2, 6-di one XXX _ -
§;,§7- di hydr o- 8- net hyl - 3- CYC'G&R‘S&&EJ methyl -1 H purine-2, 6-di one ¥XiXba-Fig
B4cycl opentgl - 3, 7- di hydr o- &adred )9I - 1H puri ne- 2, 6- di one. 50XXX| heart :

. 7-di hydr 0-3- (2, 2- di et hyPpreogyy| ) - 8comilaibh ekt H PUTr i ne- 2, 6- di BefeneyxXxxv =

. (- di hydro- 8gpe oraxl - 3- ( 2- mtiowofl pr opwyiicelv.H puri ne- 2, 6- di one ngc‘,ésr#ﬂmt o table
he left col umata8ls mml afhepeivis f Bifectsr onchodi | Mesth mkghel Woik otroD. o
heophyl | i ne BHedphyhé OUS xant hi ne coppQUNdS: TOXT CSynptofrs—eeeuhRg-hefore
pat h—i-n -m-ce recei-vi-ng-const.ant-. r at go,g,@?'ffsi on of df ESB are accounted

by theophyl lifie and caffei ne*{30 outtomited®. and 20 ozg1.pf 129 res_bg.gt ively
tlested ani mal s-had marked tonic convif¥4Q ons) . Each ot her conpound.was
Eested ‘i n 10 ff3adex and i NG Case 1gsgtePPlifheSONVUl SiQn wWas induced. The -

#br- it he-n 61(#9 col um.-- Toni-.c..convul st ons. (conv.) is.a consistent effect. -
t atrein ~ - o~
{
¢

' ’_:D"ho't'e's" i'fdi cate;” however - t-hat—a-f &alivagéd Tat-s rec 1\%’@51@64164,3D 4161 or’

). 4169 exhi biﬁ&ﬂm%&L nic- type of convulsion or a.mxed ¢lonic/tonic type
affi convul sjgon, Nho r, of ve.;? noddessobbalantensi t'y eeaEpasesl to tpg effect
Seen by t heomhigixxey and caf f gi ne. Tpe ar right colum indicates = = -

“fdardiotonic activi ty- as—poesi-tive chrsglsﬁF Pt pot erfdy:6 631,18 19010 531 -

aims 1, A %?%)5) nd of the formula 5 '15.0r a. . ,
ysi ol ogigall'y~a )é’épt_a.bl e saft t,hedmebtbaiancarhi ch 4987l fgderrl,ds—
propyl, n-butyl, isobutyl, n-penty#livagonpet hylbutyl, “3-net h-'-'yl'l)ut'yl Co

o pon oy viog . Sl TR ey 1y

{4¥clohexyl met hyl. and R2.igs hydrogengiga pro
YRIVLINNGD bYhBA dagy N PTOPYlg g bUtY
e D4164 X o 38 - lt.)s's . o .- .. | . ;
_ . ) . 38 of balance 519.2° 186. N ST
(clonic/tonic conv. "2 £16.86. 21
o 3/10) : '
P4V .. 0B singletwitches 10301393
o _ . and clonic conv. 1/10 a
o lossof balance =~
D 4169 XXXV 103, . lossof balance 4882'+ 81 = 4
. . _ single clonic cony. . .
Vi= 3—¢yclopropyl_—3,7-dihydro.-1 H-purine-2,6-dione !

Xl = 3-cyciobutyl-3 7-dihydro-1H-puri i
- A 1H-purine-2,6-dion -
® .;8(/"' = 3-cyclopentyl-3,7-dihydro-1H-purine-2.6.dione~ ' ° - ' e
xx:)\(f 3,7-dghydro¢3~cycloh.exylmethyl—.1 H-purine-2,6-dione | -
X :33-77‘C!'hvdro—3~(2,2-dlmethylprOpyl)-1 H-purine-2,6-dione
XXX| 3 -dihydro- -methy:l—3-cyclohexylmethyl-1_H-purine-2,6-dione
80" XXXIV = Eic;?:?gem'w-s‘7'd'-hy.d'°'8"“°th‘!."1H4purine—2.6.-dione o
XXXV = 3.7 ydro-3-(2.2-dimethylpropy)-8-methyl-1H-purine-2,6-dione. .
=J3,7-di ydro-8—methyl-3-(2-methylpropyl)-1H—purine-2,6—dione' o
Legend to table . |
The left column lists molar rati . hodilatat : :
5 compounds. Toxie symptoms o ‘l:' JS:::; g:;fbronchodalatatlon between theophylline and various xanthine

. ore death in mi ivi infusi '
are accounted for in the middie column. Tonic convul'sion:e o) I8 s comeloeate infusion of drug Lv.
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??' . .
or- i so!imyl 2. A conpound according to claiml wt m]

- 30 or ;-' physi ol ogi cal | y acceptabl e salt. thereof, WneJm" ntyl,
2 math butyI 3-nmethyl butyl, 2,2- di H%Mboigi)yl ,”m“ "””m utyI,
h or cycl ohexyl net hyI 3. *A cO nd accordi'ng®t otclmi m
| a 3gjafnkdRRI 46 or a physi ol ogi cal Iy acceptabl e salt thereof

mhereln [err] is n-propyl, n-butyl, isobutyl, n-pentyl, 2- nethylbutyl
3- et hyl butyl, 2 12Acldomablllr5'dlqirthm§okmula:ycl opropyl , .cycl obutyl cycl opentyl or
- cycl o-& hexyl met hyl . 4. A conpound -according tg claiml wt h-.\ the formula -
[ ERR] 65 19° . 0 010 531 5. A nmethod fg{- the Preparati on of a conpound of
t he foifrmla [ERR] or a physi ol ogi caII Gxecept e salt ‘thereof, in which
formul.a [err] is n-propyl, n-butyl, obugyl , Nﬁ\geﬁtzyl, 2-met hyl butyl; -
- 3- et hyl but)/ 2, 2-di et hyI propyl, cy;cl op opyl/cycl obutyl, cyclopentyl or-

cycl ohexyl - °16 met hyl and [err] |sgw gen met hyl , provided that [err]
i.s..metdyl when [err] is n-propyl bu or |sobutyl ..characteri. zed by
- a) reacting a conpound of the fornult '
O [ERR} 30 with-a conmpound of theforrrula ERR] -

cal le sal 'u L‘ rp— pzléband err ntyl
nave the def: A G %.meay.mpy S e e

cyclohexylmethyl and R? is hydrogen or methyl, prowded that R2is methyl when R‘ is n—propyl n—butyl
or isobutyl.
2. A compound according to claim 1 with the formula

I HN/\/\

30

82

e R SNesad,

e ""’:5?,“‘?'””"

or a physiologically acceptable sait thereof, wherein R is n-pentyl 2-methylbutyl, 3-methylbutyl 2, 2-
dimethylpropyl, cyclopropyl, cyclobutyl, cyclopentyl or cyclohexylmethyl.
3. A compound according to claim 1 with the formula )

40 _ C-CHy
B //F\N/C "/

or a physiologically acceptable salt thereof, wherein R' is n-propyl, n-butyl, isobutyl, n-pentyi, 2-
methylbutyl, 3-methylbutyl, 2,2-dimethylpropyl, cyclopropyl, cyclobutyl, cyciopentyl or cyclo- -
hexylmethyl. : ]

4. A compound according to claim 1 with the formula _ ' o

45

s o "i“/\./\cn
0//\_N/\N/

£
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-~

185 =and, |f necessary, submitting the obtained pr { on, .or@‘;
"reactl g a conpound of the fornula 40 [ ERR] vmthoﬁm E for mul
- 50" [ ERR] vvhereln [err] and [err] havOOhO &&F¥init Sc givem apove and X' isy. -
-_'zj_-rCHO or 55 - [ERR] 60 wherein [err] is hydrogen - ‘
i QL an al kyl gedpnethechfor the nsenawnnataﬁemmdefzme§°raw'aal kyl group with 1-3
carbon atons, -and subnmitting the obtained product to oxidative cyclization,
.. whereafter, i f desired, the conpoundDobtaidkd in any of the routes a)-b) is
- converted into a physi oI ogically ac,cg{k abl q{, salt. 6. A process according to
= claimb5, characterized in that aHNnpo ac j2\g to clains 2-4 s 66
. prepared. 20 0010531 7..- A phar @ceu‘ cal ppepar-ation conprising as _
i active ingredient an effe_ctive_a npound according to claim1l in
i associatkon Wi th a pharmaceutic &acept abI e-carrier for use in the
‘ treat ment of chrom c obstructive alr y disease or cardiac disease. 8. A
1

] phar maceutlcal t i on cor to c ¥ SI ng, as a

| frareorers SRR tbAb R B e S it ﬁ;g@aggg@hm&h
| a phar Wa@ﬁ%étﬁﬁl Fenckt, plodified $Butyl
' accordi ng tuhamtbsllzed bmf cI al-ms 7-8 in dosage unlt form Patent anspruche 10
i 1. Eine Verb| ndung -der For nel. FERF\"] 20 oder ein physiologisch vertrigliches
L Sal ze der sel! FAtng hCQRROLMFLP! the, ¥R err] n-Propyl, N-Butyl, Isobutyln-"

= Pentyl, 2¢Methylbutyl, 3-Methylbutyl, 2,2-D net hyI propyl , Q/cl opropyl, .
;;Q/clobutyl Q/c-l____opentyl oder Q/clohexyl et hyl und. [err]. V\asserstoff oder-
}i Met hyl ist,; wobei [err] Methyl ist, Wﬁkgrr]q n- Propyl ; “n-But yl " oder "

'__?f| sobutyl ist. C ' /': l— 2 - S C .
{ &7 v 2 _ |

|
K1

20 with a compound of fhe formuia

RZ—X

' wherem R? and R? have the definitions given above and X is -COOH —CONH or -—OC-—O—-CO-—R’
¥ and, if necessary, submitting the obtained product to dehydratlon, or .

b) reacting a compound of the formula

v

46 . _ /L\

with a compouﬁd of the formula

f-?

NH

z\n=
Z
I

m—

Rz—X'

'whefem R' and R? have the deﬁmtions given above and X' is -—CHO or

s ‘ T oa
—CH
N
oQ?
60

wherein Q' is hydrogen or an alkyl group with 1—3 carbon atoms and Q? is an alkyl group with 1—3
carbon atoms, and submitting the obtained product to oxidative cyclization, whereafter, if desired, the
.compound obtained in any of the routes a)-b) is converted into a physiologically acceptable salt.

- 6. A process according to claim 5, characterized in that a compound according to claims 2—4 is
- €5 prepared.

20




physi o!§g| sch vertragliches Sal z dersel ben, worin [

2- Met h el butyI 3-eyl butyl, 2,2-Dinet hylér o'% QICI opr oyl +
' | " oder Cycl ohexyl met hyI |st L ndung nach Anspr uch 1 der

RR| oder, gijR.Rbhegiaal brislnb & hdsiG ‘f %ed?% Q@é P. N
n- Bé&:é(rhmg ﬁﬁéﬁ?ff\ﬁ?’i assac: tvM ha ﬁa?ﬂi&fﬁ g bk Z% Er%b’ «ﬁ éi';%ﬂ:n?
hy| pefagaytinic dbydctias aifwdy ,diseysal obleaddiat disédsel opent yl oder QICI ohexy -
met hyl ‘s st. 4. v@m::m umlcmemngm mwdmg Ma'fﬁdwmbﬂ% ag@ctive mgfedlentacompound
[ERR] 21 & Oa%'ig'“ % ' rehinAssoc] g’"lgFﬂ%'Fa' gF‘E?gWBﬁrfgn '
Formel ¥ ERR] oder 8if>BREIS 8@‘1"5’8“"'\/%‘?? '35 It? S'I;lréer (5ol B IS,
vel-chek Formei,agmaps e @@yl , n-Butyl, Isobutyl, n-Pentyl, 2-Methyl butyI
3- Met hyl but yl , met hyI propyl, Q/cl opr opyl , Cyclobutyl, Cycl opentyl
oder 1% @yclahelxﬁlnarelterbjﬁd_uﬁgadmmemelund R2 Wasser st of.-f oder Met hyl
bedeutet , wobei [err] Methyl ist, wenn rr rH' Propyl, .n-Butyl oder . .-
Isobutyl I st dadurch gekennzel chnet dgB man gp) eine Verbindung der For nel
20 e OO ERR] .30 nmit einer -
Vet bi nplung 1eler Forrrel R2 X unset zt, Wﬁ'ri n & und cRQR%h e obi gen Bedeuttungen
haben gind X - COOH, - CONH2 oder OCCQO ' st Zund, wenn erforderlich,
“das. erhal tene Produkt einer DehydratAti 8 unt™®¥zi eht oder b) eine
‘Ver bi ndung der Formel 35 | ~~~~~~~~~=~~~ él X- NH2 -~

e oder ein physiologisch vertrigliches Salze derselben, in welcher Formel R! n-Propyl, N-Butyl, Isobutyl,n-
Pentyl, 2-Methylbutyl, 3-Methylbutyl, 2,2-Dimethylpropyl, Cyclopropyl, Cyclobutyl, Cyclopentyl oder

Cyclohexylmethyl und R? Wasserstoff oder Methyl ist, wobei R? Methyl ist, wenn R! n-PropyI n-Butyi'
oder Isobutyl ist. _

25 2. Verbmdung nach Anspruch 1 der Formel

25" ,%2! Ver bi ndung nach Anspruch 1 der Fornel H @g[’!

-.Iy.'.
P

- | HN/!:\ /z\ - -

oder ein physuolog:sch vertraghches Salz derselben worm R n-PentyI 2- Methylbutyl 3- Methylbutyl,
2,2-Dimethylpropyl, Cyclopropyl, Cyclobutyl, Cyclopentyl oder Cyclohexylmethyl ist. _
3. Verbindung nach Ansprich 1 der Formel

[
c/ AN
45 c- CH3 .

//‘"\N/C h/

oder ein physiologisch vertragllches Salz derselben, worin R' n-Propyl, n-Butyl, Isobutyl, n-Pentyl, '2.-

Methyibutyl, 3-Methylbutyl, 2,2- Dlmethylpropyl Cyclopropyl Cyclobutyl, Cyclopentyl oder Cyclohexyl-
methyl ist.

4. Verbindung nach Anspruch 1 der Formel
56

D
P - H
-_HN/C\{'/N\
. e ' | i . CH

c _C_ .
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ob| gen Bedeut ungeh haben und XI - CHO oder 001 - n 0
_.V\asserst of f oder eine A kylgruppe ntgpiis §3¢ Koh ens o L d @ eine
Al kyl - gruppe:nit | bis 3 Kohl enstoffatorren I st,. und das so er hal t ene )

'FQr_pdukt ei ner @xvélRhied Qbr @f&bnu%ernmruM@gabemmeMonach man gegebenenfal I's |
.die auf einemder Wge a) bis b) erhaltene Verbindung in ein physiolo-

2 40 R nit einer Verbindung der Forrrel R2- X' unse ,ﬁLMH R2 die@ s

.:gi sch vertragliches Sal z umwandelt. 608 H6. Verfahren nach Anspruch'5,.
" dadurch ggkennzei chnet, daB eine VerpgqiungNnach ei nem der “Anspr6che 2 bi's
'4 hergestellt wird. 7. Pharnazeutighes ap enthaltend als aktiven:
‘Bestandtell ei ne wirksame Menge ei rer Ve - rﬁg nach Anspruch lin
“Konbi nation nit ei nem pharnazeutis chen Tragermaterial hir die
+Ver wendu g bei der Behandl ung vo hrégl schen d| e Luftwege ver sperrenden
'Er kankungen oder 65 Her zkrankheiten Xten : -
T1rai>>01111111DlIo L L .0010531 t - s 18 "
‘Phar maz eut i edehee pﬁ%rswpmsat vermhchm Sgirasclarsalberc mowvelther Edm\el\ne n-PReSI aBdyieisbbugil.ne
T R ﬁg%ﬁ;gﬁé-%wM;zrzzz:@mm?@;gmgx:m' o
sphar mazeu I "
- _!Phar mazeut i s? e?s,'g arja"?ﬁ%t?it(': Y el Nem ere" RS dreltj m?a"und 8 in der Formvon-

';30& erungsea)rbme Verbuh‘nﬁhgaa- Fonamendi cati ons 1. ConposG de fornmule OHt
- [ XC- . 2

\N/C NHy | |
} }

~:

30 mit einer Verbmdung der Formel R2—X umsetzt, worin R‘ und R? die obigen Bedeutungen haben und X
—COOH, —CONH, oder —OC—0—CO—R? ist, und, wenn erforderhch das erhaltene Produkt einer
Dehydratation unterzaeht oder _ .

b} eine Verbindung der Formel

35 _ y _ )
HY N i
o t 2
Ay
| 1'
_ R
45
" mit einer Verbindung der Formel R’— ! umsetzt, wonn R' und R? die obigen Bedeutungen haben und
X! —CHO oder
| o'
o -/
0az

& ist, worin Q' Wasserstoff oder eine Alkylgruppe mit 1 bis 3 Kohlenstoffatomen und Q2 eine Alkyl-
gruppe mit 1 bis 3 Kohlenstoffatomen :st und das so erhaltene Produkt einer oxidativen Cyclisierung
unterzieht,
wonach man gegebenenfalls die auf einem der Wege a)} bis b} erhaltene Verbindung in ein physmlo-
gisch vertrdgliches Salz umwandelt.

&0 6. Verfahren nach Anspruch 5, dadurch gekennzevchnet dal eine Verbindung nach einem der

" Anspriiche 2 bis 4 hergestellt wird.

7. Pharmazeutisches Préparat, enthaltend als aktiven Bestandteil eine wirksame Menge einer Ver-
bindung nach Anspruch 1 in Kombination mit einem pharmazeutisch vértraglichen Tragermaterial fir
die Verwendung bei der Behandlung von chronischen, die Luftwege versperrenden Erkankungen oder

65 Herzkrankheiten. .
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®+.:* N -N20oul'un de ses sels physiol ogﬂﬂm - | es,

§ dans | aquelle R est |le radical. n-propyle-n- Umnﬂgﬁﬁmﬁ e,

vyl 2-nethyl butyl e, 3-n6thyl butyls Yo §: qi n6g hyl prropyl en s = _
QP93 onexyi methyle et R2 soit le

| e,- cycl obutyle, cycl opentyle

n-Rent
CYCPOfp L
gﬁlp"ﬁet hyl e qugiiarRezeffisthes Prdparal fddh ARsprich 7, das als aktiveR 'HRENHdRI effe WdinkhlishgQdeh

i sobuflyl e. 2. elBemptesnspeichd2 bia 4 ie\Kembinatiini riteidem plearhadellscR vetbaglithen| Tragbtmaterial

KN-N\ #Ri v enthdlB6 ou | un 'de ses sel s physi ol ogi quenent acceptables, oO Rl

est | f-radi gal n-hERtTPELtisshenfiringrapnach swemser Ansprrigherfitng Bdn der Form von Dosierungsein-

2, 2- digiret hy pro'pyl e, cyclopropyle, cyclobutyle, cyclopentyle ou -
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