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derivatives and internedi ates of said nethod 5 The
invention relates to a process for preparing fused

pi perazin-2-one derivatives of general formula (1)
Rz NO A RS i RL A2 NRa ~I) R3 10 wherein the
groups R to R5 have the neahings given in the clains
and specification, particularly a process for
preparing 7, 8-di hydro-5H pteridin-6-one derivatives.
Background to the invention 15 Pteridi none
derivatives are known fromthe prior art as active-
subst gRees] o@ﬁbzn?%hh@fa@éd RiefdANS-@ detifative¥\éhd
03/ 020722 des I bes The use of di hydropteridinone
derivatives for that¢msatiatestofehidtmetbodl di seases and
processes for preparing them 20

7, 8-Di hydro-SH pteridin-6-one derivatives of formula
(e ipb tibl TRl 8N4 proBdsE FrpetipatiSs fubddQaiésdzi-2-Bnd dd@ivatives of
synthe3|s of these active substances. Up till now

t gragrahfeeulp@en  prepared using met hods i nvol ving
reduction of nitro conmpounds of formula (11) bel ow,
which led to strongly coloured product m xtures and
required | aborious workin p and purlflcatlon
processes. 25

R0 R3

wherein the groups R' to R® have the meanings given in the claims and specification,

particularly a process for preparing 7,8-dthydro-5H-pteridin-6-one derivatives.

Backoround to the invention

Pteridinone derivatives are known from the prior art as active substances with an
antiproliferative activity. WO 03/020722 describes the use of dihydropteridinone

derivatives for the treatment of tumoral diseases and processes for preparing them.

7,8-Dihydro-SH-pteridin-6-one derivatives of formula (1) are impoﬁmt intermediate
products in the synthesis of these active substances. Up till now they have been
prepared using methods involving reduction of nitro compounds of foﬁnula (If) below,
which led to strongly coloured product mixtures and required laborious working up and

purification processes.

WO 96/36597 describes the catalytic hydrogenation of nitro compounds using noble
metal catalysts with the addition of a vanadium compound, while disclosing as end

products free amines, but no lactams.
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WD 96/ 36597 descri bes the catal ytic hydrogenation of
nitro conpounds using noble netal catalysts with the
addi ti on of a vanadi um conpound, whil e disclosing as
end products free am nes, but no |lactains. -2- The
aimof the present inventionsi,s to provide an -

i nproved process for preparing conpounds of fornula

(TI)e aimpaf e prebant inycn‘ﬁpn & tdiphyit ©arbirpRived prétdss for fdSaring

td first_aspect, there is
pr ovr 'gn F%EP%}% i@mﬁ af%cf’?aﬁly g pg ééﬁb‘ﬂﬁi%""&? dernites
fornula I R2 H 10 NO Afll NRA R3 (1)
wh&&ggg R denotes a group selected fromthe group
consi sting of chlorine, fluorine, 15 br om ne,
net hanesul phonyl , et hanesul phonyl ,
tTh b freerQp®dt haae s¢hBhRRY eSHiBhamy!

H@é i-gmzfmd pﬁﬁ%y | s(=0 ldf}rc}&%gﬁ)(ié)%tes y@pogenoggmmmﬂ

dp adl kyl, R3 denotes hydrogen or a group sel ected
fromthe group consisting of optionally substituted
a -Cl2-al kyl, C2-Cz-al kenyl, C2-CG z-al kynyl and
C6-Cl4-aryl, 20 or a gromp sakected fromthe group
consi sting of optlonally substituted and/or bridged
C3- C12- cycl oal kyl | Noatlenyl
Cr-Cl12- polycycloalky i 2- pol. &yc{oalkenyl,
C5- Cl12- sp|rocycloaH§yPLa d or unsaturated

O

-wherein

R! denotes a group selected from the group conéisting of chlorine, fluorine,
brémine_‘., methanesulphonyl, ethanesulphonyl, ﬁiﬁuoromethanesulphonyl,
para-toluenesulphonyl, CH;S(=0)~ and phenylS(=0)-,

" R?  denotes hydrogen or C1-Cs-alkyl,

R® - denotes hydrogen or a group selected from the group consisting of optionally
substituted Cy-Cyo-alkyl, Cz-Crz-alkenyl, Co-Crp-alkynyl and Ce-Cre-aryl,
or .
a group. selected from the group consisting of Opﬁonall_y substituted and/or
bridged C;-Cix-cycloalkyl, C3;Clg-cycloalkeny1, Co-Ciz-polycycloalkyt,
Cy-Ciz-polycycloalkenyl, Cs-Cip-spirocycloalkyl and saturated or unsaturated
Cs-Ciz-heterocycloaltkyl, which contains 1 t02 heteroatoms,

- R*R® which may be identical or different denote hydrogen or oﬁtionally substituted

C;-Cg-alkyl, or
R é.nd R3 together denote a 2- to 5-membered alkyl bridge, which may contain 1 to'2
heteroatoms, or ) )
R*and R® or R* and R? together denote a saturated or unsaturated Cs-Cy-alkyl bridge,
which may optionally contain 1 heteroatom,

and
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simul taneously or s

C3- Cl12- het erocycl oal kyl , which contains 1 to 2

het er oatons, 25 R4, R5-which may be identical or

di fferent denote hydrogen or optionally substituted
G- Co-al kyl, or R4 and RS toegether denote a 2- to

5- menbered al kyl bridge, rch may contain | to 2
heteroatoms; or R4 and R3 or RS and R3 toget her
denote a saturated or unsaturated C3-C4-al kyl bridge,
30 which may optionally contain | heteroatom and
Apangl A whighanap(be idepicad by Gt iddmone & oredN=di f t er ent ,
denote -CH= or-N—, charactcrisedin that a conpound
of formula Il RZ N2 O OAR R AZ R3 R $ wherein | 0
FheraceeriRg. in fat sacpsopaadnifermuie Treani ngs gi ven above and
R6 denotes Cr-C4-alkyl, a) is hydrogenated with
hydrogen in the presence of a hydrogenation catal yst
.and b) a copper, irongr vanadi um conpound is added,
25 in which steps a) a

In a second aspect,

themis prowdedacg'rpoudoff mJIRa(III) RZ OH
20NO [ NI ,-RQV N o~

\'4R5‘

“Wherein . .
R 1o R’ 4 and A, have the meanings given above and

R denotes Cy-Co-alkyl,
%) . ishydrogenated with iydrogen in fhe presence of 2 hydrogenation catalyst

b) & coppex, iron or vanedium compound 1s added,
in whick steps a) and b) may fake place simrxltancoﬁsly or snceesstvely.

In a second aspect, there is provided a compound of formuie (IIf)

R CI)H
SN0
l l 5
Rﬁ)\N/ 'i\r R§
e

41}

wherein R to R® have the meanings specified above.



R4 (lil) 25 vnccrein R to R5 have the neanings .
speci fied above. 2b_ In a third aspect; there is
provi ded a process for preparing conpounds of genera
formulal RZH R~A2 N "RR '3 R ~f) wherein R-
to R5, Al and AZ have the neani ngs given above.
“characterised in that a conppund of fornmula 11l Rz
OH NO RA? nt RR (It[) wherein R .to R5 and Aj,
A, have the nmeani ngs vem above. is hydrogenated with
hydrogen in the presence of a hydrogenation catal yst
and a. copper, iron or vanadi um conpound. 2c-
Det ai |l ed description of the invention 5 The present
~.invention solves the problemoutlined above by the
Iraithisd agrct (herhis praslide 2 process for preparing compounds of general
-formuia [ '

L ' N. .0
AT Y
. _R1A/ y .85
, - & ésf'R_

o
- wherein R L o
- RI to RS, Ay :»md Aj have the méarﬁngs given above,
characterised in that a compound of formyula I0

R'to .Ff and Ay, A have fh:.mmings gvcn above.
. is hydrogenated with hydrogen in fhe presencs of & hydrogenation catslystznd 2
| copper, iron or vanadium compound.
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or R5 and R3 together deno

“conpounds of formula (1) described hereinafter. The

invention thus relates to a process for preparing
conmpounds of general formulal 10 RZHNO R A2 N
R4 R3 (I) wherein 15°R dg potes a group sel ected
fromthe group consisting of chlorine, fluorine,
brom ne, net hanesul phonyl, ethanesul phonyl,
trifIuoronethaneSquhonyI, par a- tol uenesul phonyl,
CH3S(=0) - and phenyl s(=0 R2 denotes hydrogen or

. Cl-C3-al kyl, R3 denotes hydrogen or a group sel ected

fromthe group consisting of optionally 20
ubst i tuted Cl.G 2- al kyl;  C2-C12-al kenyl,

Delatied descuption of the dpvenlian, 4 aryl, or a group selected

fromthe group conS|st|ng of optiohally substituted

d/ or i dged C,

e L POGT R O PR B e By fegethod pf epshesisng
Relnpexak efokany (1) dGsribdesgadmeycl oal kyl  and
saturated-or unsaturated C3-Cl2-heterocycl oal kyl,
whi ch contains 1 to 2 heteroatons, 25 R4, R5 which -

NER evehteRlsGabtefo airbdey BALr {e8mPURABOSFYIn@EI formula I
optional ly substltJ?td C1- cﬁg§F%y| B%% ﬁ%qgnd R5

t oget her denote a 2- to 5-nenbered alkyl bri dge
which may contain 1.to 2 hgtergatons, or R4 and'R3

e a saturated or

unsat ur at ed C3- C4-al kyl ,bridge N 320whi ch may
optionally contain 1 hetgroatpm 13 and

wherein _ ,
R' = denotesa group selected from the group consisting of chlorine, fluorine,
| bromine, methanesuiphonyl, ethanesulphonyl, mﬂuoromethanesulphonyl para-

toluenesulphonyl CH;S(—-O} and phenyl8(=0)-

R>  denotes hydrogen or C;-Cs-alkyl, . _

R? denotes hydrogen or a group selected from the group consisting of optionally
substituted C;-Ciz-alkyl, Cp-Ciz-alkenyl, Co-Cyz-alkynyl and C¢-Cy-aryl, or
a group selected from the group consisting of optionally substituted and/or
bridged C3-Cyz-cycloalkyl, Cz-Cio-cycloalkenyl, C7-Cip-polycycloalkyl, Cr-Ca-
polycycloalkenyl, Cs-Cyz-spirocycloalkyl and saturated or unsaturated
C3-C12-heferocycloalky1, which contains 1 to 2 heteroaj:oms,

R* R® which méy be identical or different denote hydrogen or optionally substituted
Cy-Ce-alkyl, or

R* and R’ together denote a 2- to 5-membered alkyl bridge which may contain 1 1o 2
‘hetercatoms, or

R*and R or R* and R together denote a saturated or unsaturated C3-Cy-alkyl bridge,
which may optionally contsdin 1 heteroatom,
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A, and A2 which may be identical or different
represent -CH= or-N=, preferably -N=, in which a
compound of forrmula Il R2 NO2 AEl O 1 O 1 11 R Az

'NR5 R5R3a (lIlI) wherein 10 R-R5 and A, A2
have the stated neaning and , R6 denotes G- Ca- al kyl ,

a) is hydrogenated with hydrogen in the presence of a
hydr ogenation catalyst and b) a copper, iron or
vanadlunlconpound is added, in which steps a) and b)
rfn20l A @'hish ey be ideptiqekpreblicrest renresentcCls ST vk preferady 1=,
an RhEheIbAFo Rl BERPSulatiie hydrogenation of the .
conmpound of forrmula Il is carried out directly in

the presence of the hydrogenation catal yst and the
copper, iron or vanadi um,2conpound to formthe
conpound of formula I. In a particularly preferred
process, after the firs N@enation step a), first
of all the internedi4 e p oduct ©f fornula Il is
obt ai ned, whi ch may p ly b EPI ted R2 OH |

N O | AzN

wherein _

R“R® and Ay, A; have the stated meaning and

R® denotes C-Cs-alkyl, -

a) is bydrogenated with hydrogen in tlﬂe presence of a hydrogenation catalyst and
b) a copper, iron or vanadium compound is added,

in which steps a) and b) may take place simultaneously or successively.
In a preferred process, the hydrogenation of the compound of formula 11 is carried out
directly in the presence of the hydrogenation catalyst and the copper, iron or vanadium

compound to form the compound of formula 1.

In a particularly preferred process, after the first hydrogenation step a), first of all the
intermediate product of formula 111 is obtained, which may optionally be isolated,

Rz'ci)H
" N_ _0O
1 ]/ R5
R A, N R
RB

(1)
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All i I ~CR RAZNRa R325 (Ill) -4 and is then
further reduced in the presence of a hydrogenation

catal yst and a copper, iron or vanadi um conpound to
forma conpound of formulal R H *A2 NO R N R45

""R3 5 (I) Also preferred is, a process in which the

hydr ogenati on catalyst is g&rected fromthe gr oup
Ccons| I
PG ARl 02 M OB WAt Lol 4L b,
aahhu&muﬂmanﬁﬁﬁaméwoﬁnmw@bnpﬁhdmfﬁmnma§ particularly
preferred. Platinumnmay be used in netallic formor
oxi di sed form as platlnun1OX|de on carriers such as
e.g. activated charcoal, Fil |aon di oxi de, al um ni um
oxi de, calciun1carbonate cab0|u phosphat e, cal ci um
sul phate, bariumsulp ERNS di oxi de,
nmagnesi um oxi de, iron jpxid
sul phate or |ead car a ﬁ @onally
additionally 15 doped w t'I¥ su phuR or | ead. The
preferred carrier material isRactivated charcoal
silicon dioxide or alum niumoxide. Preferred copper
conpounds are conpounds in (hi ch copper assumes
oxi dation states | or 11, for exanple the halides of
copper such as e.g. CQud, CuCi2, CuBr, CuBr2, Cul or
20 CuS™4. Preferred iron conpounds are conpounds
n%"e rrlai@'aﬁ %@%hlgﬁ( frd @yﬁi‘agen%lﬁtc‘ﬁélyktl is %ec{eh Iromf tRE
exanpl e

es of i1ron such as e. g.
Ro@p3onfigie of th@Bmamthemémzlr@rms plgtinung, melﬂﬁdemm\émél

S;Hgijgraﬂﬁr p?atlgum, p?t%lm ﬁﬁﬁ%e)pﬁxcf&(ﬁﬁﬁﬁl){@s particularly preferred.

Platinum may be used in metallic form or oxidised form as platinum oxide on carriers

ad_pxi de, |ead

such as e. g. activated charcoal, silicon dioxide, aluminium oxide, calcium carbonate,

calcium phosphate, calcium sulphate, barium sulphate, titanium dioxide, magnesium

~ oxide, iron oxide, lead oxide, lead sulphate or lead carbonate and optionally additionally

doped with sulphur or lead. The preferred carrier material is activated chaiooal, silicon

dioxide or aluminium oxide.

. Preferred copper compounds are compounds in which copper assumes oxidation states I

or I1, for example the halides of copper such as e.g. CuCl, CuCly, CuBr, CuBr;, Cul or
CuS0Q;. Preferred iron compounds are compounds wherein iron assumes oxidation
states I or 111, for examplé the halides of iron such as e..g. FeCly, FeCls, FeBr, FeBrs,
FeF, or cther iren compounds such as e. g. FeSOq, FePOy of Fe(acac),.

Preferred vanadium compounds are compounds wherein vanadium assumes the
oxidation states 0, IL, ITL, IV or V, for example inorganic or organic compounds or
complexes such as e.g. V303, VZOS; V204, NagVOy, NaVO,;, NHVO;, VOCl;, VOC,,
VOS0y4, VCly, VCls, vanadium oxobis(1-phenyi-1,3-butanedionate), vanadinm
oxotriisopropoxide, vanadium(IIl)acetylacetonate [V(acac)s] or
vanadium(IV)oxyacetylacetonate [VO(acac),]. Vanadinm(IV)oxyacetylacetonate
[VO(acac),] is particularly preferred '
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Preferred vanadi um conpounds are conpounds wherein
vanadi um assunes the oxidation states O, |1, I, IV
or V, for exanple inorganic or organi c conmpounds or
25 conpl exes such as e.g. V203, V205, V204, Na4vO4,
NavCQ3, NH4V03, VOCl12, VOC13, . VOS04,” VCl2, VC13,
vanadi um oxobi s( 1- phenyl -1, 35 "but anedi onate), vanadi um

?;\;/gwgg §g§;ﬁ GRAXA fEn ¢ wﬁ%hé Lgeégﬁ{e}’h@ééﬁ§ AR Rart of the

vanad yacety acet onat e
Do gepaienAyr. aﬁvah%\@mmonvf@%yd@wﬂa@ eéfoonele 1), as preferred.
[VO(acac)21 is parti cularly preferred -5- The
copper, iron or vanadi um conpound nmay be used either
dilsoguefeyedis apm@ess twlereinghe arheunt pladdeidedrpeérahoneatadiist ier
bBSeL06.Tahd B, bl e,rn;lsms B SonfBbuddt Btheftal fh bdest.
as pre erre erred I's a process
the amount of added hydrogenatlon catalyst is 5

%&W%sf%g&% grb%e;s%h nf{;q@use taf%gbg Tl oéna@gm mpound

ornul a pre erre
peaice beweinal & andtlf evtam»awﬂ oo fthecmppatrof commrndoef formula (IH)
vaer}ladl um conpound used is between 0.01 and 10 wt.-%
based on the anount of compound of formula (11)
used 10 Al so preferred is a process wherein the

goc ]%r LR 6’55& 2 2% gc{cfseifsle i ex%‘ﬂr% thé Qa@tllo%% Xagﬁ‘erd &ﬁ?ﬂéx%%lﬁrgntfs{lé’c@éd from
ftiogr grelxlamﬂkxmngl otﬁﬂiphlpi fapnnamld@;s fod cmiptqdnacthﬂmwde

. IMe. | pyr.ro

S BRI NRp o PRS M SRR & Rbongigi

| alecopsiefanadkmpl2 nptiepanahanct, A e:rmnoloupropamhﬁrel varidfs isomeric
f but an t ane for l e

Eons P e Rl ek B Wiphafhiee e SERTE: o

[bugybetha?; tatedbiggofuedry, ah}etﬂ'r}'hétml'ardmﬁdmodIaMf:@r drmethoxyethane

di et et t I e, et hyl cet

ooy rmmarn s g ypleeE R Rl o PS

eaxam’plleecmet mﬁhyleﬁhg&htyﬂwedrlnydﬂgéis@m&l@tone carboxyhc ac1ds for

e&c&xpig aae %(%E: XH faxé 50 '%e(r)ifis{emg oxé(n;#le to u(e:rlxedﬁ%?nfeo{yc‘oﬁ%(xan@or

métﬁﬁeyclcﬂlyxﬂneImmnes aretoRBrilepmhyliesechbhidxarioyatas wel |

tonitrile eechlorlde and water. The
2@? ﬁle%tSW@?alg?geusgaeayuse @S mi xtures. :

Also preferred is a process wherein the reaction temperature is between 0 °C and 150°C,

preferably between 20°C and 100 °C.
Also preferred is a process wherein the hydrogen pressure is 1 bar to 100 bar.

The invention Turther relates to a compound of formula (III)

R® OH
N. O
| &
/ iR
R1/kA2 NG
l3
R



Also preferred is a process wherein the reaction

tenperature is between 0 C and 150C, preferably

bet ween 20C and 100 C. 25 Also preferred is a process

wherei n the hydrogen pressure is | bar to 100 bar.

The invention further relates to'a conpound of

formula (111) RR OH ~ NO RRA2 N~R4 R3 30

( 6 ﬁéy@g have the stated

n‘é’géﬁ%ﬁg towg rag?jggggﬁ%gun s of fornmula (I11) are

those wherein A, and A2 are identical and denote

- V.

D L AR RS HE R R, SR AR e

pdeoiepiNat i on and crystallisation nmethods. The

conpounds according to the invention may be present

in the formof the individual optical isoners,

N et neacgionsofre whided welhyviodvetionsh msthodnes. by cxiiagttegns brbirs
-he I f the tautonmers as

stms%ggr%gi&%%iﬁ)n % cfr#sQagl;J:Qatﬁ%rfe REFLR!

ree bases or the

. Cthe @spondis lagpoahtigio dddintention swly bs pricnhindiei fosn of thaipividual
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Bl AT S AP AP Sl DU AL e

othe dusrga'rf ﬂm tawmdw asxmitnsalsﬂrfs derm ce?xlmfmeéaagxai thegorresponding
acx acidc tion v?l dg Qch g?%olg %Qal%f})gé Pc@a[&ﬁ%or?ga&ﬁ wnﬁ g%drohahc

Hongg! groups, I nc
pamdls i)is emﬁpéwhygrc@hlpsgz mahsdrobnamc b@dt or ewgaki¢iadddsasuckhasdor

SR iy eyt B aB A MR "ot o such

as f or exarrpl e: nethyl, et hyI propyl, butyl, pentyl,
Examples of alkyl groups, including those which are part of other groups, are branched
and unbranched alkyl groups with 1 to 12 carbon atoms, preferably 1 — 6, particularly
preferably 1-4 carbon atoms, such as for example: methyl, ethyl, propyl, butyl, pentyl,
hexyl, heptyl, octyl, nonyl, decyl and dodecyl. Unless otherwise stated, the above-
mentioned designations propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl and
dodecyl include all the possible isomeric forms. For example the term propyl includes

the two isomeric groups n-propyl and iso-propyl, the term butyl includes n-butyl, iso-

* butyl, sec. butyl and tert.-butyl, the term pentyl includes isopentyl, neopentyl etc.

In the above-mentioned alkyl groups one or more hydrogen atoms may optionally be
replaced by other groups. For exampie these alkyl groups may be substituted by
fluorine. It is also possible for all the hydrogen atoms of the alkyl group to be replaced.

Examples of alkyl bridges, unless otherwise stated, are branched and unbranched alkyl
groups with 2 to 5 carbon atoms, for example ethylene, propylene, isopropylene, n-
butylene, iso-butyl, sec. butyl and tert.-butyl etc. bridges. Particularly preferred are
etyhlene, propylene and butylene bridges. In the above-mentioned alkyl boidges 1 t0 2C
atoms may optionally be replaced by one or more heteroatoms selected from among

oxygen, nifrogen or sulphur.
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hexyl , heptyl, octyl, nonyl, decyl and dodecyl.

Unl ess otherw se stated, the above- nentioned

desi gnati ons propyl, butyl, pentyl, hexyl, heptyl,
octyl, nonyl, decyl and 20 dodecyl include all the
p033|ble isomeric fornms. For, exanpl e the term propyl
includes the two isoneric é@oups n- propyl and

| E8 Q) feQWahken%l%? 1fp§ gﬁgp Ly hoémgfﬁé?aﬁf&%ﬁbé{ grobi

buty see tert.-but he ternipen g
i bnoichrdegd u@mg@h@%&ﬂmmﬁe‘m yith @12 qappop jatems, prefera ly2-6

ahaye aeaﬁr;tamg{&ﬁﬂr gk{%&%bggfuyémg Eat s, @%e(b %ﬁﬂw at

at ons aced oups.
Heast encainpiieband eElee falldying gpe @m@gﬂmw way gwgmphemﬂ@@yiby

fl ' i il I d n

sk ol 88 BASS bk et b iGe deiias ]

alekighatipns joloyesyl, lunbr% stcottﬁveﬂevailél@e Mta‘@le gomapefohns Retrsgmple
unhr.anch r t

PO BHERFIERAE bl SR B B e oy, 1o

mﬁﬂyl@mrweeﬂez-meﬁryl biprapenyl.sewethiged-priopaybiandd rathd-Bethehyl.

etc. bridges. Particularly preferred are etyhlene,

propyl ene and butyl ene bridges. In the

dindiverbmenahésioad alkénpll glbupsdgelsss bthewig describbdy e pramore
RleksRPTytnts D%y SRRRARAEL YRSy Bhncl b 16} SLARI AR ay
Eprauwmp nes beﬁubahﬂawdw tl@rkmlmgsl giom dluomdhienly ist dvopessitti¢ Hhalhihe
Q%Q&wgf 3%$§ﬁh9ﬂglﬁﬁ%9§§ fgaﬁggged and unbranched

ups Wi carbon atons, preferably
carbon atons, particularly preferably 2 -

r bOECS SEAR R é“ﬁ?%d EfigiRTost Btn A2YE Bonss eg%iys)%?e
e&amqhbcbandahhmuylbd alymu gqgepwxhath Det Bregabon pems, epmngdeétﬂtal they
R BT Stk Bk bR SO L AL BBt bR Feneva

phsgilee., P&fﬁmﬂyﬁhyﬁybbmopyﬁm exanpl e the term
but enyl includes 1-butenyl, 2-butenyl, 3-butenyl,

1-met hyl - I - propenyl, 1- nethyl -2-propenyl, 2-nethyl -
| I the stpeaylentichedraikiyy] gieqps @qm&m/dthm'de described, one or more

({l]'?%n 2 {?H]I%‘ tg.gag né{x%éﬂglmbe repl ceesedcbﬁ' et grnE nst For o an%}?e hl% cyal.lkyl
h);ﬁbnpngﬁxy mtfnmmm;mm:ﬂt it Gradsbl ppssiﬂﬂe fpepil @e hgidrbgencatdmrof the
JBeDT el iR hal ogen at om fPuorine. 1t s al so
possible for.all the hydrogen atons of the al kenyl

grrg grypt?enoteg an aror(:jxatlc ring system with 6 to 14 carbon atoms, preferably 6
or 10 carbon atoms, preferably phenyl, which, unless otherwzse described, may for
example carry one or more of the following substituents: OH, NO;, CN, OMe, -OCHEF,,
-OCF3, halogen, preferably fluorine or chlorine, Cy-Cyp-alkyl, preferably C,-Cs-alkyl,
preferably C,-Cs-alkyl, particularly preferably methyl or ethyl, -O-C,-Cs-alkyl,
preferably -O-methyl or —~O-ethyl, -COOH, -COO0-C,-Cy-alkyl, preferably -O-methyl or
~Q-ethyl, -CONH,.

Examples of cycloalkyl groups are cycloalkyl groups with 3 - 12 carbon atoms, for
example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl,
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15 Exanpl es of al kynyl groups (including those which
are part of other groups) are branched and
unbranched al kynyl groups with 2 to 12 carbon atons,
provi ded that they have at |east one triple bond,

for exanple ethynyl, propar butynyl, pentynyl,

hexynyl etc. preferably er%inyl or propynyl 20 In
éeg%rrg'ag egclg{)?(?ﬁé/ (r)%an é{i(g cgs(al w 1ie eac %ﬁle aE hv%gn\:r%llﬁ?ned

ecivapyl gomds nyy aithedlyplowpsy oﬂr‘emr nax@aubitﬂumheﬁmmnhaw OH,

T
M(yil epdfasigd Cl—%ﬁmgb pte&i‘ahl)a@ yC;—ﬁﬂkﬂoﬂimuhﬂy gl‘eﬁsﬁrﬁilr : y @ethyl or
S O G mbs b RS oA oo Bl LR edion
qﬁ&aﬁwﬁtys?odmf oml 311 Igs\:ﬂ:om&&yf @r—COBDEalmhﬂumlaﬂy I\gfmdﬁl s@glvnéents
%%If%doal PS &l g tﬁ%’#%&gbl y fluorine or ’
chlorine, C- C o- al kyl , preferably C, - Co- aIkyI

ﬁi’%&awef ey ale; %&%ﬁ%ﬁ%& grlé%l @aga&vrérg%%igr ef Fg}}/ atoms, which
}Qvf&tl&%{' on@ doutle lﬁinhyﬁor exaﬁﬂa'tycloﬁ@n@., cﬁ&ybaiekyylj c;ycllopentenyl
B IR PRy TR O LR 5 -
1@0@&&)@6?1 WiiRch fdlie ab@%@iﬁﬁhiﬂaned/ Slchplkeyy broups may optionally

cl obutyl, cycl gpen cycl ohexyl, cycl oheptyl or
A BBEL m*“ ‘%E @%%bly cycl opropyl, cyclopentyl
or cyclohexyl whil e each of the above-nentioned

ycl oal k rou 0 0 aII also carry one or

103 dens aflg §E°g’fa‘¥¥ﬂ<£ iﬁ‘g?‘&’l CN, Owe,
- OCHF2, -COCF3 or halogen preferably fluorine or
chl ori ne preferably

PR yeter Selss byAdpis By pca PP sFa bty deinitons
n%ttbyitz I'I]Ianbé-e@tpge)férta%ly@-' , €} orCBrRinkyttd, spire@oadnksyturated
-U-ne . - e
pReTems Fyv%l fap |m%qgm<&§@%t°ﬁ§}+?]*wra“ﬁ§\ﬂé?ms for
P@s(ahipfd&kiﬁih&&%oﬂf&f @frﬁl@/@roﬁ%@&idet}l—@ﬁﬁ&aﬁ&f& &PGran, y-pyran
cl oal k groups are =0 or F. Exanp
o o RS ppYiar. liancs by Sip i phey Fiofe GOy Ryoline,
13%@91@ Moyl OHR; pyMHofiine, 19id38d B Afnida 8B ine ABaz61R Ui Sridine,

bond, for exanple cycl opropenyl, cyclobutenyl
C?ﬁ‘l‘%ﬁ‘é%ﬂ’mldme pyrazine, piperazine, iriazine, tetrazine, morpholine,

thiomorpholine, diazepan, oxazine, tetrahydro-oxazinyl, isothiazole and pyrazolidine,
;.)referably morpholine, pyrrolidine, piperidine or piperaziﬁe, while the heterocycle may
optionally carry substituents, for example C;-Cy-alkyl, preferaﬁly methyl, ethyl or
propyl.

Examples of polycycloalkyl groups are optionally substituted, ‘bi-, {ri-, tetra~ or
pentacyclic cycloalkyl groups, for example pinane, 2,2,2-octane, 2,2,1-heptane or
adamantane. Examples of polycycloalkenyl groups are optionally bridged and/or
substituted, 8- membered bi-, tri-, tetra- or pentacyclic cycloalkenyl groups, preferably
bicycloalkenyl or tricycloalkenyl groups, if they contain at least one double bond, for

example norbomene.
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cycl ohexenyl or cycl oheptenyl, preferably

cycl opropenyl, cycl opentenyl or cycl ohexenyl, while

each of the above-nentioned cycl oal kenyl groups may

optionally also carry one or nore substituents. 15

"=0' denotes an oxygen atom | inked by a double bond.

Exanpl es ofheterocycloalkylSﬁfoups are, unless

ot herw se described in the definitions,

Exapmgles et waoallsy grospsBe 9Pt5>naﬂiesub%ﬂm’f %ﬂﬁ’é&*feﬁs-ﬂz alkyl
ated or unsaturated heterocycles, which may

contain nitrogen, oxygen or sul phur as heteroat ons,

for 2D exanpl e tetrahydrofuran, tetrahydrofuranone,

Ve bW Rl R8T QB tesTFTuBN @ BalorfnddMiofihne or Hat% Qiréibly fluorine,

t et rahydropyran, dj oxane, di hydr ot hi ophene, th|olane
chicting Pebremingyaertishiafe prefesiply el9Thene, pyrazol i ne,
pyrazolidine, imdazoline, imdazolidine, tetrazole,
pi peridine, . pyridazine, pyrimdine, pyrazine,
pThsetiastieet R miygonrerent 2 sspupaasienisd fprm thsreapup pgnsisting of

t BRI Riahd, BRmisk, %ﬁﬁ&@ulﬁmlz  lefh@nesulphonyl,

t et rahydro- oxazi nyl, isothiazole and yrazolldlne
zgﬂp«premeﬁlawypmﬂmé pradolugperRiony; Ef@igrabwbwm ne or
pi perazine, while the heterocycle nay optlonally
carry substituents, for exanple Ct-Ca-

pFlesf wbstitlent Rempyteprogentiypidragen %@oﬁéy@lkyl,@z%fﬁﬁaw@éy‘é%en
pol ycycl oal kyl groups are optionally substituted,
bi-, tri-, tetra- or 30 pentacyclic cycloalkyl
gfmumbﬂﬁWE¢Rem@ﬁﬁﬂ@“@ﬂh@ﬁ@ﬁmZ 2, 2-oct ane,

%%‘f Selhed fﬂam@ ﬁg@onséﬁﬁéml ?§orﬁfly substltuted Ci-Cir-
al ar and

poI cycl en | group opti onal or
su bst i alig, @d—Clsalkwhﬁmaalbmyl apg - Cut@tl,rrﬁefer@?iy phenyl

pent ac&c‘il O(Elﬁ 3%48&%&&%)4 ogf) %‘?Stm@&%fpﬁ&ﬁm/ ¥ubst1tﬁted and/or

bi cycl oal or tricyclo groups, if

cont ai tridaed qlae%mcmiw@cya@mfﬁeblw @Vféopem’r Ca @pafn‘ﬁbé‘kenyl Cr-Cur
nor bo L ed
opti o :Eo'f%ﬁzgj a?lBy g%%:sjglfo?(ﬁ)ft%ﬁ % &&plﬁ)@%ﬁ(y@% saturat

gr oupser ummge?ﬂag@néﬁﬁtowd@é tVéT!éChquB"(‘}WF héo 2 E"ﬁ?r%t?fﬁ%
brom ne or iodine, preferably fluorine, 5 chlorine

or brom ne, parglcularly preferably chlorine. The
s (Tbs sribsstiternts K3, Rivegy besigersisal or diffegambing moy reeesent by dragsn,

the gr QuR:GARS kdkdilQa ef-co-alkyl,
or R*and R® together represent a 2~ to S-membered alkyl bridge which may
" contain 1 to 2 heteroatoms, |
or R* and R® or R® and R* together represent a saturated or unsaturated
C3-Cy-alkyl bridge, which may optionally contain 1 heteroatom. |

Ay and A, which may be identical or different represent -CH= or -N=, preferably -N=.
R® may represent a C;-Cs-alkyl, preferably methy! or ethyl.

The compound of formula (II) may be prepared according to methods known from the
literature, for example analogously to the syntheses described in WO 03/020722.



chlorine, fluorine, brom ne, nethanesul phonyl,

et hanesul phonyl, trifl uoromethanesul phonyl

and. par a-t ol uenesul phonyl, preferably chlorine. 10

The substituent R2 may represent hydrogen or

Cl- C3-al kyl, preferably hydrogen. The substituent R3

may represent hydrogen, or-adgroup sel ected fromthe
oup consisting of optionally substituted Cl-Cl27"

g@w&mamundmﬁge&ez ol fprrwiny(D, may e nreppred PRSP analpggusly to the

%I‘l(giﬂ% BlaMples B §hBESD 'I'Mes@ @ﬁﬁt‘ﬁbles 2t Bwi¥BUResRl 6ol ad

fromthe group consisting, of ptional Iy substitufed
aemples ofprgcgdiaes todlustiaie (37 g}vggqlq@ymth(bl{z EFEEtE 1S/to their content.

' | ggﬁ’&ﬁts%{thes@s drown GY&heat kegnyl . C7- Cl12-

pol ycycl oal kyl, C7-Cl12- polycycloalkenyl

C5- %B?Focycloalkyl and saturated or unsaturated
C3- Cl12- het erocycl oal kyl , which contains | to 2
het er oatons. 20 The substituents R4, R5 may be
i dent i or different and may represent Hydroggn,
or optipnal jy substituted Cl-C6-al kyl, or |R4 ahd RS
t ogex; erXxyeprésgnt a 2- to 5-nenbered
vvhlcma con au@lttheteroatoms por R4 angr®
Rz ang ?ﬁther represent a s
unsaturéied| B§FQA %Ikyl bri dge, whi dR naﬁﬁoptwonalfv
contain | hegeroatom A, and A2 mhlch “may be LF
identical or different represent -CH= or N=,
pr ef er abl ) . 30 R6 may represent a Cl-CAyah kyl,
preferabl@ nmet hyl or ethyl. The conpound of fornula
(I'l) may be prepared according to nethods known from
the literature, for exanple anal ogously to t e
synt heses described in WO 03/020722. -10- The
conpounds of general formula (1) may be preparfed
inter alia analogously to the follow ng exanpl es of
synthesis. These Exanpl es are, however, int ded onIy
as exanples of procedures to |Ilustrate th
i nvention, wthout restricting it to them
The general synthesis is shown in Schene

0

Synthesis of (7R)-2-chlore-8-cyclopentyl-7-ethyl-5-hydroxy-7,8-dihydro-5H-
pteridin-6-one '

| S OH
CONTS No | N O
,/u\ = qh\, ﬁfﬁii[:
o N? - CI/LN/ N

Iro
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Schene 1 RZ RZOH NO20 NO OA FR5RA2 1R R4
R RAZ NRA R3 k3 (Il) (Ill) RR H NO ADARS R
ZN R4 3 5 (1) Synthesis of

(7R) - 2-chl or o- 8-cycl opentyl - 7- et hyl - 5- hydr oxy- 7, 8-di h
ydro-5H pteridin-6-one NO20 OH 1 nF;, NNO d NN
Cl IINa,, Na 1l 2 -11- 30—911(842mml)of1are

di ssolved in 300 m of tetrahydrofuran and

3
(898 (Urlommgbl @bl 2repeelyddr t {bR! o SRty dofEnaydt 5589 Goapre
f @dde® The@dacB8Gmahtle B HhEFAH8M R 5 A% YI°€ Al a hydrogen pressure of

4 bar. The catalyst is filtered off and washed with approx. 30 ml of tetrahydrofuran. The
filtrate is concentrated by evaporation under reduced pressure. 25.6¢ of product 2 are
obtained as a yellow solid.

TH-NMR (400 MHZ) (DMSOgs ): § 11.05 (bs 1H); 7.85 (s 1H); 4.47-4.45 (dd 1H);
4.16-4.08 (t 1H); 1.95-1.67 (m 10H); 0.80-0.73 (t 3H)

Symthesis of (7R)-2-chloro-8-cyclopentyl-7-ethyl-7,8-dihydro-5SH-pteridin-6-one

s ;
N O N~ ™ N o
N™ ™ . |
Py CI/LN/ N
ct” N7 TN |

N
(]

5.22 g (17.6 mmol) of 2 are dissolved in 55 ml of tetrahydrofuran. 520 mg Pt-C (5%)
and 250 mg vanadium(I'V)oxyacetylacetonate are added. The reaction mixture is
hydrogenated for 6 hours at 20°C and a hydrogen pressure of 4 bar. The catalyst is
filtered off and washed with approx. 15 ml of tetrahydrofuran. The filtrate is
concentrated by evaporation under reduced pressure.
5.0 g of product 3 are obtained as a yellow powder.

H-NMR (400 MHz) (DMSOge): 8 11.82 (bs 1H); 7.57 (s IH), 4.24-421 (dd 1H); 4.17-
4.08 (m 1H); 1.97-1.48 (m 10H}; 0.80-0.77 (t 3H).

Synthesis of: (7R)-2-chloro-8-cyclopentyl-7-ethyl-7,8-dihydro-5H-pteridin-6-one

70g Pt/C (5%)are added to a solution of 700g (1.96 mol) of 1 in 700 ml of
tetrahydrofuran. The reaction mixture is hydrogenated for 2.5 hours at 35°C and a
hydrogen pressure of 4 bar until the hydrogen uptake has stopped. The autoclave is

opened and 35g vanadium(I'V)oxyacetylacetonate are added. The mixture is



4 bar. The catalyst is filtered off and washed with
approx. 30 m of tetrahydrofiuan. The filtrate is

concentrated by evaporation under reduced pressure.
25.6g of product 2 are 5 obtained as a yell ow solid.

H-NNR (400 MHz) (DVsCQd6): '3 11.05 (bs IH); 7.85 (s
: 4.47-4. 45 (dd 1H); 4-15-4.08 (t 1FD 1.95-1. 67
hesj s

D014 | 0. 8- (t 3H..
ih PR 352 T s PO At T C b RPFO2P BreoieR RSB i
&ALl Rn P Pe@.xdué-@ WakhedNifR thcdNy@ofubdnl The filtrk i ohbebtr by
N 2 3 5. 22 (17.6 mmol of . 2 areﬁglssolvgg in 55 n
S AROEALIPR HYASF @ﬂmﬂa ressisy Thyrestdugds dsggivedipd 7256
VRR AT HY W QAN BEELNEh 1G] Rk oﬂieﬁm&ﬁdi@éﬂ waBEThe solid is
reaction mxture is. 15 hydrogenated for hour.s at

Zoetiogfdtersd PV el ehvish @s%csﬁoaefaﬁtemmwe(lﬂﬁeﬂ%‘m Wit is
fhubiRERH RS Aﬁé}(brﬁlﬁ@éf‘ﬁ‘é ofplodud PRFeDbtainkd. N Of

t et'rahydr of ur an he

evapor ati on under reduced pressure. 5.0 g of product

cei.f@'xe and

filtrate 1's concentrated by

5 %Sﬁ\/sﬁﬁ:si@ QE a(gﬂ?—d -cHforé-8) ?J:IW(‘.?MWI—'I 8~ﬁﬁ1%§£ﬂf—9&nﬁiﬂz&-one

10

. e‘raiﬂ@ﬂlwﬂ@vl@ﬁéace‘?@@etﬁal@‘f%
T%Q%u&]at 98Bl b h? roéen'p&:sZLQQ of¥ bR {intd Thel r8ickiah ¥ dbapiee Afis

11.82 (bs'1 4.24-4.21 (dd
417 20408(m1H) 197148(m|()—|)

%O%Qs&nﬂl) GF1 §ﬂé)diss§y£at1ﬁgﬁo §11 @lftetrahydroﬁlran 3gPUC (%) and 152

2-chl'oro- 8- cycl open 7-et hyl - dr o- SH
ﬁty& rige éFéEFé’& %maﬂ 1§g diegepH

e reaction mxture is drogenated for 2.5 hours at

3BiErein the zesidyy thrvnghad vﬁfbetg yarojraneng e filtsats is cpyppgntrated by
hexggscgs AR B A EolReSLOPRE esidlB S, AULIOE] BYES bt accRBERRM

vanadi un(1'V) oxyacet yl acet onat e are added. The

15 nprngp;ta@edmg theaddition of an equal amount of demineralised water. The solid is

20

25

suction filtered and washed with an acetone/water mixture (1:1) and then with tert.-

butylmethylether, After drying 18g of product 3 are obtained.

Synthesis of: (7R)—2—chloro—7-ethyl—8—isopropyi—7,8—dihydro-5H—pteridin—6-oﬁe

Cz/N{L/Nj:N 2 OL - /Tl:jN:/go
| /K Cl -N )N\

4

10g (316 mmol) of 4 are dissolved in 800 ml of tetrahydrofuran and 200 ml
isopropanol. 10g Pt/C (5%) and 5g vanadium(IV)oxyacetylacetonate are added. The
reaction mixture is hydrogenated for 24 hours at 35°C and a hydr_ogeﬁ pressuie of 4 bar
until the reaction is complete. It is filtered and the filtrate is evaporated down until
crystallisation sets in. 150 ml isopropanol are added and the suspension is heated to 70-
80°C until fully dissolved. Afier the addition of 600 m! demineralised water the product



hydrogenated for a further 2.5 hours at 35C and a
hydr ogen pressure of 4 bar. It is filtered and the
residue is washed with tetrahydrofuran. The filtrate
I's concentrated by evaporation under reduced
"pressure. The residue is dissolved in 2.75 L acetone
and precipitated by the ad#3ti on of an equal anount
of dem neralised water. The solid is 5 suction _

1 Prought ép ayrplisad ey hoctondHtezdand ashaa etk demiperalised water
(Aﬁ&hmgg&g oMbrblludt S ble.obtaltiedy| Net hyl et her. After

dryin 5%8%80f product 3 are_obtai ned. S¥nthe3|s of :
( @R M) @NCaeb p ALY (Rs7Hg R3A (s PHB A /(60 By pBY-
er.é Fin210); Ana-1.31Qu3619); 6.86-0! ypnof 1 are dissolved in
306ﬂ$1 %ﬁ tetraﬁ&drofuranﬁgg% gt/C (5% and 1.5g
vanadi un( | V).oxyacet yl acetonate are added. The
reaction mxture is hydrogenated for 24 hours at 35C
and a hydrogen pressure of 4 bar until the reaction .
is conplete. It is filtered, the residue is washed
with tetrahydrofuran and the filtrate is concentrated
by evaporation under reduced pressure. The residue
is dissolved in 118 ml acetone and 15 precipitated by
the addition of an equal anount of demineralised
water. The solid is suction filtered and washed with
an acetone/water mxture (1:1) and then with tert. -

. butyl nethylether. After drying 18g of product 3 are

obt ai ned. Synthesis of:

(7R)-2-chl oro-7-ethyl -8-isopropyl -7, 8-di hydr o- 5H- pt er
idin-6-one 20 NDN2ONO1, G NN CNN 45

I Oy (316 nmol) of 4 are dissolved in 800 m of
tetrahydrofuran and 200 ml isopropanol. | Oy Pt/C
(5% and 5g vanadi un{lV)oxyacetyl acet onate are added.
The 25 reaction m xture is hydrogenated for 24 hours
at 35C and a hydrogen pressure of 4 bar wuntil the
reaction is conplete. It is filtered and the filtrate
is evaporated down until crystallisation sets in.
150 m isopropanol are added and the suspension is
heated to 70- 80C until fully dissolved. After the
addition of 600 m dem neralised water the product
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-13- is brought to crystallisation. It is suction
filtered and washed with dem neralised water. After
drying 68g of product 5 are obtained. 'H NVR (400
VMHz) (DVBOd6): S 10.81 (bs 1H); 7.56 (s 1H);

- 4.37-4.24 (m2H); 1.89- 1.65.(m2H); 1.34:+1.31 (m

6H); 0.80-0.73 (t 3H) 5 -l1g4-Patent Clainms 1. Process
for preparing conmpounds of general formula |l 5 R2 H
NO 1*A2 5 RNR4 R3 (l) 10 wherein R denotes a
detentileimisect ed from t he group consisting of chlorine,
fluorine, brom ne, nethanesul phonyl,

et hanesul phonyl, trifl uoromethanesul phonyl,

Par a- t ol uenesul phonyl, CH3S(=0)- and phenyl s(=0) -,

. d ] - £3- I R3 denot es
%dr oglggésgﬁx Eéégirl%g%&gg‘%uenc %dfg??%’rn% “é}gr oup
consisting of optionally substituted G -Cl12-alkyl,
C2- Cl12- al kenyl, C2-Cl 2-alkynyl and C6-Cl4-aryl, or a
group selected,fromthe rouﬂ?ponsisting of
optionally substituted d/ ofN._ bropdged
C3- Cl12-cycl oal kyl, C3AL12-ycl ofl kenyl ,

C7-C12-po|ycyc|oalkyLyﬂgO_ 7- C32-psl ycyci oal kenyl ,
Cs- O 2- spi rocycl oal®Ryl aAg saFur d or unsaturated
Rs
M)
wherein
R! denotes a group selected from the group consisting of chlorine, ﬂuorinc,

bromine, methanesulphonyl, ethanesulphonyl, triﬂuorométhanemﬂphonyl,
para-ioluenesuiphonyl, CH;S(=0}- :and phenylS(=0)-, -

R*  denotes hydrogen or Cl-Cg—aIkyl,

R’ - denotes hydrogen or a group selected from the groﬁp consisting of optionally

" substituted Ci-Crz-alkyl, C;-Crz-alkenyl, Co-Cro-atkynyl and Cﬁ—Cn-érj'I,

or |
a groupl selected from the group consisting of opﬁonall_y substituted and/or
bridged C;-Cip-cycloalkyl, C3-Ciz-cycloalkenyl, Cr-Cip-polyeycloalkyl,
C4-Cizpolycycloalkenyl, Cs-Cyp-spirocycloalkyl and saturated or unsaturated
Cg—Cig-hctcrocycloalkyl, which contains 1 to 2 hetci‘batoms,

R, R’ which may be identical or different denote hydrogen or oﬁtionally substituted
C;-Ce-alkyl, or

R*and R’ together denote a 2- to 5-membered alkyl bridge, which may contain 1 to 2

heteroatoms, or _ h

R*and R® or R® and R’ together denote & saturated or unsaturated C3-Cy-alky! bridge,
which may optionally contain 1 heterpatom,

and
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characterised in tﬁ lﬁz

C3- Cl12- het erocycl oal kyl , which contains 1 to 2

~heteroatons, R4, R5 which may bhe identical or

di fferent denote hydrogen or optionally substituted
G -Co-al kyl, or R4 and R5 together denote a 2- to
5-menbered al kyl . bridge, which may contain 1 to 2 25
het eroatons, or R4 and R3-d5-R5 and R3 toget her
denote a saturated or unsaturated C3-C4-al kyl bridge,
whi ch may pgtiona[ly_contain 1 heteroatom and -15-
A1 apd e Ahich gy O 19eBlrBloridifErentcdenots rCHT T BFent
denote -CH= or N=, characterised in that a conpound
of formula Il RZ NO2 Atl p OR RAZ NS5 Fe R4 R
(hpapctengsd prethat aimpound@f Rgmuly Iand A2 have the
meani ngs- given in claim1l and R6 denotes

C, -C4-alkyl, a) is hydrogenated with hydrogen in the
presence of a hydrogenaRkifon catalyst and b) a
copper, iron or vanadi u conp und is added, 15 in

whi ch steps a) and b} 4 Zgbace si mul t aneousl y
or successively. 2. Pfiocegs accofdi ng:®t o claim]l,

% ep by acgopper conpound
i s added. rool RS

R® R
(i)

wherein

R'to RS, Aj and Ay have the meanings given in claim 1 and

R denotes C;—C&alkyi, 7

a) is hydrogenated with hydrogen in the presence of a hydrorgenation catalyst
and - ' )

b) a copper, iron or vanadium compound is added,

in which steps a) and b) may take place simultaneously or sﬁccessi\?ely.

2. Process according to claim 1, characterised in that in step b} a copper

compound is added.

3 Process according to claim 1, characterised in that in stép b} an iron
compound is added.

4. Process according to claim 1, characterised in that in step b) a vanadium

compound is added.

5. Process according to one of claims 1 to 4, characterised in that steps a) and b)

are carried out successively.
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20 3. Process according to claim1, characterised in .
that in step b) an iron conpound is added. 4.

Process according to claim1, characterised in that

in step b) a vanadium conpound is added. 25 5.
Process according to one of clains 1 to 4,
characterised in that stepga) and b) are carried
out successively. -16- 6. Process according to claim
5, characterised in that after the first step a

N
i it er Rwassarcsogingdeielpingt, chaspqienised iojthat plder the figpt step a) be® _
omte,%h&ﬁﬂe pr%ﬂc%‘f fﬂﬁﬁ‘ul@ DI is‘mﬁl(olbhélr%@ wH%tﬁhf tcﬁﬁortlérf]@ peH |

and after e

s@b@@éuent.step b) a compound of forrmula | is
obtai ned, 10 7. Process according to one of clains 1
to 4, characterlsed in that steps a) and b) are
carried out S|nultaneousRy &HProcess according to
one of clains 1 to 7, ch ract@rls din that the
hydr ogenat i on catalysm 'S e fromthe group
consi sting of rhodiu rut hheni u 515 iridium
pl.ati num palladiurrF_arré\@e RProcess accordi ng
to one of clainms 1 harapté?lsed in that the

amount of hydrogenation catdRyst added is between

0.1 and 10 w.-% based onahre anount of

and after the subsequent step b) a compound of formula 1 is obtained.

7. Process according to one of claims 1 to 4, characterised in that steps a) and b)

are cartied out simultaneously.

8. Process according to one of claims 1 to 7, characterised in that the
hydrogenation catalyst is selected from the group consisting of rhodium, ruthenium,

iridium, platinum, palladium and nickel.

S. Process according to one of claims 1 to 8, characterised in that the amount of
hydrogenation catalyst added is between 0.1 and 10 wt.-%, based on the amount of

compound of formula (II) used.

10.  Process according to one of claims 1 to 9, characterised in that
the amount of copper, iron or vanadium compound added is between 0.01 and 10

wt.-%, based on the amount of compound of formula (II) used.

11.  Process according to one of claims 1 to 10, characterised in that the reaction
is carried out in a solvent or mixture of solvents selected from the group consisting of
dipolar, aprotic solvents, alcohols, ethers, esters, carboxylic acids, apolar solvents,

acetonitrile, methylene chlionde and water.
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conmpound of formula (I1) used. 20 10. Process
according to one of clainms 1 to 9, characterised in
that the anmount of copper, iron or vanadi um conpound
added is between 0.01 and 10 w.-% based on the
anount of conpound- of -formula (I'l) used. 25 11.
Process according to one off7clains 1 to 10,
characterised in that the reaction is carried out in
sol¥ent or m.xture %ﬁ solven; el ected fromthe.
oup PESHEFEETHE BP™ 6 FOPS © 4 hreBErierise] ipd e reaction
abaphoh®,is Birhen$,°Cast esesc.car boxylic acids, apol ar
solvents, acetonitrile, methylene chloride and
water. -17- 12. Process according to one of clains I
t13. 11 prevharsoidid 5ode bicldiAati th I8 ch@akdrsein that the hydrogen
tenperature Ls betW?en 0 C and 150 C. .13. ProceSs
at Wii‘sr%‘mfé G 1% ains. | to 12, characterised in
that the hydrogen 5 pressure is froml bar to 100
bar. 14. Conpqund of formula (111) R OH 1 NO i Rt
N%N R%bﬁﬁomfb§g¥?P¥'QHbrein R to R5 have the
nmeani ngs specified in claim1l. 15. Process for
preparing conmpounds of general fornula | 15 Rz HNO
R5 R

Ci)H
BN N
. ] 5
R1)\N/ I?I RI}
R3

ain

wherein R' to R® have the meanings specified in claim 1.

15.  Process for preparing compounds of general formula I

R? !'ﬁ
A7 TS MO
AL L
— R
R N 4
A, LR
R .

wherein
R! to R®, A, and A, have the meanings given in claim 1,

characterised in that a compound of formula III



RA2 NRA R3 (1) wherein 20 R to R5, A and A2
have the neanings given in claim1, characterised in
that a conmpound of formula Il -ts- RZOHNO 1 ~j~
Rs RA2 W: RAR3 (IIl} wherein R to RS and A,
A2 have the neanings given in claiml, is

- hydrogenated wth- hydrog§n inthe presence of a

hydr ogenati on catal yst copper, iron or
- vanadi um conpound. 16. Process -according to one of
clainms 1 to 13 or- 15, characterized in that the
conpound of general for Iaﬂ?Hls G ht 17/

(7R)-2-chl oro-7-et hyI opyb- 7, 8- di hydr.o- 5H pt er
s .
ﬁﬁf

i di n- 6-one. AJ

wherein

R to &S and Ay, As havcthcmeamngs siven in claim 1,

s hydmwcmated with hydrogen in fhe pmcnc., ofa nydmgenanon catalystand 2
cappes, iron or .vanarim_m compound.

" 16. Process .according to one of claims 1 to 13 or 15, characterized in that the

compound of general formula [ is

H

LT
c:r’kn HW
./'\

(7R)-2-chloro-7-ethy}-8-isopropyt-7,8-dihydro-SH-pteridin-6-one.



