WO 02/ 059126 PCT/ EPO1/ 15372 -1 Process for the preparation of a

pyrazol o[ 4, 3-d] pyri mi di ne derivative 5 The invention relates to a process
for the pwemamsdizen of [7-(3-chloro-4- PCT/EP01/15372

met hoxybenzyl am no) - 1- net hyl - 3- propyl - 1H pyr azol o[ 4, 3-d] pyri m di n-5-yl -

met hoxy] acetic acid. This substance spécitTically inhibits cGW

phosphodi esterase (PDE V). 10 Compounds of the formula | RIL CH2 15 R3 HN
'--~=-lz R2 N/ NI MM\ 1) NX R4 20inwhich RL and R2 are each,

i ndependent|ly of one anotherg H A or.Hal .. Rl and R2 together are
alternatively alkylene havi r?g’°§?§séafoﬁb%9ﬁ%a'§€'§ﬁs‘?f@omz- CHe-
-CH2-O-CH2-, -O CH2-O or pyrazekif4c-d]myrimidinarderiativee each, i ndependently
of one another, Hor A, X is R5 R6 or R7, each of which is nobnosubstituted
by R8, R5 is linear or branched al kyl ene having 1-10 carbon 30 atons, in
whi ch one or two CH2 groups may be replaced by -CH=CH groups, 0, S or SO

R6 is @&ycl oalringl inGentior-iefabl Yo al grpbeseidnaivé peegardfiorn of [To(B-clibgd, R7 is
phenyl or phené/hmat heyl . -
methoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yl-
methoxy]acetic acid.
This substance specifically inhibits cGMP phosphodiesterase (PDE V).

10 Compounds of the formula |
R
. Ri N _ CH,
N2> R? |
N N /|k
N X
20 R¥
in which
R' and R? are each, independently of one another, H, A, OH, OA
or Hal,
R' and R? together are alternatively alkylene having 3-5 carbon
25 atoms, -O-CHz-CH,-, -CH2-O-CHa-, -O-CH2-O- or
-0-CH,-CH-0O-,
R®and R* are each, independently of one another, H or A,
X is R®, R® or R, each of which is monosubstituted by R®,
R® is linear or branched alkylene having 1-10 carbon
30 atoms, in which one or two CH, groups may be replaced
by -CH=CH- groups, O, S or SO,
R® is cycloalkyl or cycloalkylalkylene having 5-12 carbon
atoms,
R’ is phenyl or phenylmethyl,
35 R® is COOH, COOA, CONH,, CONHA, CON(A); or CN,

A is alkyl having from 1 to 6 carbon atoms, and



35 R8 is COOH, COOA, CONH2, CONHA, CON(A)2 or CN, A is alkyl having from1l
to 6 carbon atons, and WO 02/059126 PCT/EPO01/15372 -2- Hal is F, O, Br or
|, and phweiolosgeeal | y acceptabl e salts and sol vat es t her eafi/Eoe1i6nDWN.

O her pyrimdine derivatives are known, for exanple, fromEP 201 188 or 5
WO 93/06104. The conpounds of the formil% | and their salts have very

val uabl e pharnacol ogi cal properties and are well tolerated. In particular,
t hey exhibit specific inhibition of cGW phosphodi esterase 10 (PDE V).

Qui nazol i nes ving a cGWP. phosp | esterase-inhibiting activity are

descri bed, fg{‘)’?exarrpl e, in'sp%]‘ @EE?%&ﬁem 36, 3765 (1993) and ibid. 37,

2106 (1994). and physichbgitallyl actepéatilée salty aoél sohatestheveofiaredfnomre f ormul a |
can be deter- mined by nethods as described, for exanple, in WO 93/06104.
The affinity of the conpounds according to the invention for cGW and CcAW
phosphodi est &tagepyrinigiie-deaiivaityeprenkaewni feg exagine, feom ERR2Qd <1880y

(concemt r at i @uOad3/08€04 nhi bi tor needed to achi eve 50% i nhibition of the
enzyme activity). The determ nations can be carried out using enzymnes

i sol ated by known nmethods (for exanple WJ. Thonpson et al., Biochem

1971, 10, 31The cohmeoundsecofitherfosnulan dnel theirrsiatts have vesy waiuableodi fi ed bat ch

nmet hod of W : I Lochem 1979, 18, 5228). The
conpounds ar éh?@?e@§%§§§ﬁ0®§&|¥ %)dr éﬁﬁ)‘éfé reg'fdr?%%t of illnesses of the
car di ovascul 4? paitisuian they exhit spacific inhidtiarcof esMiF phosphwdiesier@seor t he
treat - qgent @p:gl,;qr/)_therapy of potency disorders (erectile dysfunction). 30
The use of substituted pyrazol opyri m di nones for the treatnent of inpo-
tence is described, for exanple, in WO 94/28902.

Quinazolines having a cGMP phosphodiesterase-inhibiting activity are

described, for example, in J. Med. Chem. 36, 3765 (1993) and ibid. 37,
2106 (1994). ‘
15
The biological activity of the compounds of the formula | can be deter-
mined by methods as described, for example, in WO 93/06104.
The affinity of the compounds according to the invention for cGMP and
cAMP phosphodiesterase is determined by measuring their ICs, values
20 (concentration of the inhibitor needed to achieve 50% inhibition of the
enzyme activity).
The determinations can be carried out using enzymes isolated by known
methods (for example W.J. Thompson et al., Biochem. 1971, 10, 311).
The experiments can be carried out using a modified batch method of W.J.
25 Thompson and M.M. Appleman (Biochem. 1979, 18, 5228).

The compounds are therefore suitable for the treatment of ilinesses of the
cardiovascular system, in particular cardiac insufficiency, and for the treat-
ment and/or therapy of potency disorders (erectile dysfunction).

30
The use of substituted pyrazolopyrimidinones for the treatment of impo-
tence is described, for example, in WO 94/28902.

The compounds are effective as inhibitors of phenylephrine-induced con-
35 tractions in corpus cavernosum preparations of rabbits. This biological



The conpounds are effective as inhibitors of phenyl ephrine-induced con- 35
tractions in corpus cavernosum preparations of rabbits. This biological WO
02/ 059126WB@TAOERRL/ 15372 -3 action can be denonstrated, POT/EPRENBIE, by

t he nethod described by F. Holnmguist et al. in J. Uol., 150, 1310-1315

(1993). The inhibition of the contract 3T denonstrates the effectiveness of
the conpounds according to the invention for the therapy and/or treatnent
of 5 potency disorders. The conmpounds of the fornula | can be enpl oyed as

medi canent actjve ingredients i uman _and . veterinar di.ci ne. They can
urt hor nor o BEIOE gt BRSPS stiated, {81 RN bViihe meBpd dRRCaReR B ur  her

medi canent a€t HoénquiSt enajr add.divtod., 150, 1310-1315 (1993).

[ 7- (3-chl or o4- : l.ani - = 3= - r o[ 4, 3-d]-
byt m i n- 5. 9 GATHEEY 2032'5%(géﬁ*&?@*%&%&r‘é&ﬁ%ﬂéﬁéﬁ@ﬁ%%*%CﬂYf,?ﬁ%é Aifftabl e and

hi ghl y ef f ecEPm@oyNEs BSARKEINgrie thesowentiondier esthesapyang/os tiegimegbeld act i on
15 in ®&he ”Féfeﬁ%?tdiégrdéfs‘?c'fi | e dysfunction, but can al so advant ageously be
enployed in the tfreatnent of pul nonary hypertension. Since this substance
is very highly promising, its preparation is of extrenely high interest.
The prepar at The compdurgisadfale foimdalh shameeemphyedisdaedicahtsht dctive exanpl e,

di'sol osed. 1 O EUESE e AhE SBEE Ry et Pk Pof BIFRIRrBIOER 681 o0 o
i nterest in emplbyay asintemediatespn dthe prefaratior? 6f funthep medicameohadtive

[ 7- (3- qbl or o;fhird@ERRXYbENZYI ami no) - 1- net hyl - 3-propyl - 1
H pyrazol o[ 4, -%?pyrfnidin-5-y|nethoxy]acetic acid. The object of the
present invention was therefore to find a novel and effective synthesis

vari ant fO][ Iﬁt@ﬁémbﬁb-BDﬁeEﬁdvaé?i%@ﬁino39|-Fﬁéﬂny}lmﬁﬂaipiypml-ﬁ@é@dl@[@yd@i ates to
a process for e,.preparation of.[7-(3- . .
el or o a et REEARERIthoRTackic 45 has proys tobe2 fyehiy shilphle 2
pyri m di n- 5- hightt éidectivecathistaras. T h&bSsubstance has not only a very good action
15 in the treatment of erectile dysfunction, but can also advantageously be

employed in the treatment of pulmonary hypertension.

Since this substance is very highly promising, its preparation is of

extremely high interest. The preparation of this class of substances is
20 described, for example, in EP 463756 and EP 526004.

Processes for similar intermediates are disclosed, for example, in EP

819678.

There is therefore considerable interest in finding an improved process for
25 the preparation of [7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-

1H-pyrazolo[4,3-d]pyrimidin-5-ylmethoxy]acetic acid.

The object of the present invention was therefore to find a novel and

effective synthesis variant for the said PDE V inhibitor.

30 The invention therefore relates to a process for the preparation of [7-(3-

chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-ylmethoxylacetic acid

35



WO 02/ 059126 PCT/EPO1/15372 -4 CI CH2 -Ov HN NN N J--'~0OCOOH 10
where a) 1-nethyl-3-propyl -4-am no-5-am nocar bonyl - 1H pyrazole ("Z6") is
react ed wwoh2@sgkecol i c anhydride to give [(5-am nocar bonpCTEPOE1I1371 - 3-
propyl -1 H pyrazol -4-yl car banoyl ) net hoxy] acetic acid ("Z7") or 15 a') "ZzZ6"
Is reacted with a conpound of the f or matdar ("Z7B") L-CO CHz2- O CH2- COQA
"Z7B" where L is O, Br, OH SCH3 or a reactive esterified OH group, and
20 Ais alkyl having 1, 2, 3, 4, 5 or 6 carbon atons or benzyl, to give

[ (5-am nocar bonyl - 1- et hyl - 3- propyl -1 H pyrazol - 4- yggar banoyl ) -

met hoxy] acetic acid A ester ("Z7B"), where 25 Aig alkyl having 1, 2, 3,

4, 5 or 6 carbon atons or benzyl, subsequentl \ "Z7" or "Z7B" is
converted into (7-oxo-1 -nethyl-3-propyl gy OMe
pyrazolo[4,3-d]pyrinidin-5-y|nethox¥%@6ét|8 ac Z8") by cyclisation, 30
then c) "Z8" is converted into\(7-oxor1-nmnethyl-3-propyl -1H pyrazol o[ 4, 3-d] -
pyri msdi n-5-yl met hoxy) acetic ghid ster ("Z9"), where A is alkyl having
1, 2, 3, 4, 5 or 6 carbon atoKF Zor  Nenzyl ,

COOH

10
where

a) 1-methyl-3-propyl-4-amino-5-aminocarbonyl-1H-pyrazole ("Z6") is
reacted with diglycolic anhydride to give [(5-aminocarbonyl-1-methyl-3-
propyl-1H-pyrazol-4-ylcarbamoyl)methoxy]acetic acid ("Z7") or

15 a') "Z6" is reacted with a compound of the formula ("Z7B")

L-CO-CH2-O-CH,-COOA "Z7B"

where L is Cl, Br, OH, SCHj3 or a reactive esterified OH group, and
20 A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl,
to give [(5-aminocarbonyl-1-methyl-3-propyl-1H-pyrazol-4-ylcarbamoyl)-
methoxylacetic acid A ester ("Z7B"),
where
25 A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl,
subsequently
b) "Z7" or "Z7B" is converted into (7-oxo-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-ylmethoxy)acetic acid ("Z8") by cyclisation,
30 then
c) "Z8" is converted into (7-oxo-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-ylmethoxy)acetic acid A ester ("Z29"),
where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
35 or benzyl,
subsequently



subsequent|ly WO 02/059126 PCT/EP0O1/15372 -5 d) "Z9" is converted into
(7-chloro-1 -nethyl-3-propyl-1 H pyrazol o-

[ 4, 3- d] pywOrRasN26- yl met hoxy) acetic acid A ester ("Z10"), pam@pre1/1871 s al kyl
having 1, 2, 3, 4, 5 or 6 carbon atonms _5 or benzyl, by oxygen-chlorine
exchange, subsequently e) "Z10" is reacted with

3-chl or o- 4- net hoxybenzyl am ne to give [7-(3-

chl or o- 4- met hoxybenzyl am no) - 1- et hyl - 3- propyl -1 H pyrazol o[ 4, 3-d] 10

pyri m di n-5-y| met hpxyl.acetic, aci ester (-Z11%), _wh A is al kyl having
S o 6 AR gRheaE g {7 ERIcTy i mEly oV e TaiBa 1Y

hydr ol ysed t pt,8idleyrirdidirB 5oinethoxg)acetio @cichArespérafiZ ho'); 1-

met hyl - 3- pr omz]%-rell-l- pyrazol o[ 4, 3-d] pyri m di n-5-yl net hoxy] acetic acid
("Z12"). The starting materials for the preparation of

[ 7- ( 3- chl or 0A4- net @oa%wl hayingehz3: S $9r-6 caomatomspr opyl - 1

H pyr azol o[ 4, 3- d] pyf bgﬁ,gy],n- 5-yl - nethoxy]acetic acid are, in addition,
prepared by HEt hods kB%Wn per ,se, as described in the literature (for
exanpl e in t R¥ OXVIRIMSPIPTIREARENA0GR_1 as  Houben- Weyl, Met hoden der

organi schen Shesequentlpt hods of Organic Chem stry], Georg-Thiene-Verl ag,

sultabi e 1or he. sch 1 esedtteR i EEhiolt emelBaon Al E'ge rpor o
whi ch are knohergdrmethoxybenzyaming)-1-methylenpwpyki 5-pyiagelek,ed]det ai | . The
am noanpde " éﬁﬁmiqﬁn-‘é‘x’-‘?%tlﬁéﬁ/}é%}ﬁ adid Wé’étéfgzﬁq, The reaction of "Z6" with

di gl ycolic ahhydrid 0 giv Is carried out' in the presence or
absence of aWMefRrt sol vent at t enper at ures bet ween

A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms

or benzyl,
and finally
15 f) "Z11" is hydrolysed to give [7-(3-chloro-4-methoxybenzylamino)-1-
methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-ylmethoxy]acetic acid
("Z212").

The starting materials for the preparation of [7-(3-chloro-4-methoxy-

20 benzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yl-
methoxy]acetic acid are, in addition, prepared by methods known per se,
as described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction

25 conditions which are known and suitable for the said reactions. Use can
also be made here of variants which are known per se, but are not
mentioned here in greater detail.

The aminoamide "Z6" is known from the literature.

30 The reaction of “Z6” with diglycolic anhydride to give "Z7" is carried out in
the presence or absence of an inert solvent at temperatures between
about -20 and about 150°, preferably between 20 and 100°. The yields are
about 90%.

35



about -20 and about 1500, preferably between 20 and 100. The yields are
about 90% 35 WD 02/059126 PCT/EP01/15372 -6 The reaction of "Z6" with a
conpound wbD olosdtber mul a "Z7B" is |ikewi se carried out inPChEPI/ESENce or
absence of an inert solvent at tenperatures between about -20 and about
150, preferably between 20 and 100. If -Bis a reactive esterified OH group,
this is preferably al kyl sul fonyl oxy 5 having 1-6 carbon atons (preferably
met hyl sul f onyl oxy) or aryl sul fonyl oxy having 6-10 carbon atons (preferably

phenyl - or p=tolyl sul fo X furthernore als t hal enesul f onyl oxy) .
Beanl es of " hRrEaRtPn FEAE ina RPnRtbTRpE cifula 278, BN e, 18
petrol eum et harriedbmtzmﬂm pteﬂemeae)rcabsxeylbenéanorhnértbsolvanbdt feythpayaturesns,

o 2t O] o et N oS Al dophacthe e

chl oroformo ane cohol 8, 'suc

i sopr opanol , rl-t§raat%aﬁ§|h/e aﬁiefmedr@H gjpupethus isurafesablyalidswfonylaxy as di et hyl
et her, 5di i soaaomh etdaecson bﬁinﬁ@tbf@fé?éu Qﬁeﬂfﬂéﬁ)foﬁ lo )oeffaé@lsuﬂbwek et hers,

15 such as e nonet no * hyl ene gl ycol
i ot hy 1 ot hBAVRG O, efbon. Bnr retesebl shenyE s Rt TR, *an des.
such as acet mmmdemmgimatmmummwl pyrrolidone or

di net hyl formam de (DVF); nitriles, such as acetonitrile; sulfoxides, such

as dinmethyl sulfoxide (DMSO); nitro conpounds, such as nitronethane or 20
ni t r obenzene Exantpdes of suitablainest sglventsaratydranarbons, sueh asfhaxasesai d

sol ventg. Thgeﬁelé‘(ﬁ’ﬁ BiH?, Bénzeﬁl td)l[]é o@yler\é fﬁ’\bﬁh%d rbargBpggueous

sol ution of ydr oxi| e or-a ine earth mefal hydroxide at

terrperaturesSUQ'EaEé'E'Qm@We&'bﬂﬁ’ﬂe’-ba dighjorgethrne, sgrben tateachiridepet ween 20 and

120, very pabhlo@@l’oﬁhk}f d?élﬂﬁﬁfrﬁ@thﬁnéeémmjlsfi@uﬁﬂds Méthafrdsleeﬂmbi,sation i's
preferably carried

Dot e ety SRS PG A RS R SR b sulf B S o e
met hods at Sethernﬁiéﬂcmrmy-:lstlhmt MEahyaibmfutan ¢THENor dibzane;igiygol pthedrer abl y
betweens20 g ch as ethylene glycol monomethyl or monoethy! ether, ethylene glycol
dimethyl ether (diglyme); ketones, such as acetone or butanone; amides,
such as acetamide, dimethylacetamide, N-methylpyrrolidone or
dimethylformamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as
dimethyl sulfoxide (DMSO); nitro compounds, such as nitromethane or
20 nitrobenzene; esters, such as ethyl acetate, or mixtures of the said
solvents.

The conversion of "Z7" into "Z8" is carried out in an aqueous solution of an
alkali metal hydroxide or alkaline earth metal hydroxide at temperatures
25 between about -20 and about 150°, preferably between 20 and 120°, very
particularly preferably between 80° and 110°. The cyclisation is preferably
carried out in aqueous NaOH or KOH solution. The yields are about 93%.

The esterification of “Z8" to “Z9” is carried out by known methods at
30 temperatures between about -20 and about 150°, preferably between 20
and 100°, using the corresponding alcohols. The yields are about 95%.

The conversion of "Z9" into "Z10" is preferably carried out using
phosphorus oxychloride (analogously to Houben Weyl E9b/2) with addition
35 of an organic base, such as N-ethyldiisopropylamine, triethylamine,



and 100, using the correspondi ng al cohols. The yields are about 95% The
conversion of "Z9" into "Z10" is preferably carried out using phosphorus
oxychl or iwe ogasabkogousl y t o Houben Weyl E9b/2) with additiPca/EPBl/af37an
organi ¢ base, such as N-ethyldiisopropyl.am ne, triethylamne, WO 02/059126
PCT/ EPO1/ 15372 -7 di nmet hyl am ne, pyridi‘ne or quinoline, at tenperatures
bet ween about -20 and about 1000, preferably between 0 and 60. It is also
possible to add an inert solvent, as indicated above. The yields 5 are

Shott 90 RedBOBLRRE, By Bl SbBLRTEIR BENGEAAATRS, 10 o' v
t enper at ur es ant etboeti0ahqreferaibly dredwedn Of abB8®BO0°pr ef er abl y bet ween 20 and
100. 10 The addition of an acid-binding agent, for exanple an alkali or
al kaline earth netal hydroxide, carbonate or_ bjcarbonate,_or of another
salt of a wHdkake prssiblerie agrian inegrsolyend) andicated apevey the pieldser abl y of
pot assisum  gedppsutcI0%al ci um or the addition of an organic base, such as
15 triethyl am ne, dinethylamne, pyridine or quinoline, or of an excess of
the am ne conponent may be favourable. Suitable inert solvents are those
ment i oned abdhe.redbiorhgiltD1Q) swith B{chlofd-U-miethdx@bhzglamiheta givei"gd10ist , f or
exanpl e, usi . ' r. r/ dl at
t enper at ures eglbnet &@ﬂ%%hﬁé%ﬁb%rﬁ%%g%\é?ég 'Ac%-rlrt;'\g 8&%" g{(lj\@{ %trﬁoégrafeiﬁggs oci at ed
aci d- addi t i ohetwgen aboulg29 angsabouti1H0° eprgienablybhetwegnt3band108Gui val ent
anount ggof the acid and the base in 25 an inert solvent, such as ethanol,
foll db ' Suitable b t hi ti ,
part i cul ar {HGSEGHRIER o FEIHDSIGI BaTe et *apelea Bkaicl Finthus, ¢ he
ﬁcgd of dt he tarthuhetal hy%nmxm_@, carborate dr bivartsbreatd seeof(drthexsaipdfea  sodi um
ydr oxi de, potassl Lm I oXI Lum. car pbonat t agsl .
carbonate) | Meakand LY EKARG abSiias FrRBTERR, BreferdyAF RIS e o
sal t sodium or calcium, or the addition of an organic base, such as

15 triethylamine, dimethylamine, pyridine or quinoline, or of an excess of the

amine component may be favourable. Suitable inert solvents are those

mentioned above.

The hydrolysis of "Z11" to "Z12" can be carried out, for example, using
20 NaOH or KOH in water, water/THF or water/dioxane at temperatures
between 0 and 100°.

"Z12" can be converted into the associated acid-addition salt using a base,
for example by reaction of equivalent amounts of the acid and the base in
25 an inert solvent, such as ethanol, followed by evaporation. Suitable bases
for this reaction are, in particular, those which give physiologically
acceptable salts.
Thus, the acid of the formula | can be converted using a base (for example
sodium hydroxide, potassium hydroxide, sodium carbonate or potassium
30 carbonate) into the corresponding metal salt, in particular alkali metal salt
or alkaline earth metal salt, or into the corresponding ammonium salt.
Organic bases which give physiologically acceptable salts, such as, for
example, ethanolamine, are also particularly suitable for this reaction.

35



or alkaline earth netal salt, or into the correspondi ng amoni um salt.
Organi ¢ bases which give physiologically acceptable salts, such as, for
exanpl e, wOohansdiaéri ne, are al so particularly suitabl e for PCAiIEPOT/€8CL 1 ON.

35 WD 02/ 059126 PCT/ EP01/15372 -8 The invention relates, in particular, to
a process for the preparation of [7-(3-8C'h| or o- 4- met hoxybenzyl am no) - 1

- et hyl - 3- propyl - 1H pyrazol o[ 4, 3-d] - pyri m di n-5-yl met hoxy]acetic acid 5 C
-d- HN CH2 Ove 10 NN N N -~0Ol1~ COCH 15 where a) diethyl oxalate is

reacted with t.hyl propyl ketone.t ive ethyl _2.4-di oxohept apoate
("21"). subsSHEARGYIONplates inRariGia1q BETPERTS foT s BIRPBUE By car bony! - 1
H pyrazol e PB(3-tHRT)-4-methoxyben2y2thing- tcovelleylteprapyt-6H-pyrazolo[4,3-d]-

1-net hyl - 3-p :B-C - r le ("Z3") by nmethylation and

nydr ol ysi o, " BANEIIRESERMRGy okt 268

1- net hyl - 3- propyl - 4-ni tro-5-car boxy-1H pyrazole ("Z4") is obtained from
"Z3" by nitration, then e) "Z4" is converted into €he carboxani de

1- net hyl - 3- propyl -4-ni tro-5- am nocarbonyl -1 H pyrazole ("zZ5"), 30
subsequently f) "Z5" is converted into

1- net hyl - 3- propyl - 4- am no- 5- anmi nocar bonyIGH, I
reduction, then g) 1-nethyl-3-propHN4-am no- -
("z6") is

AT @Me z6") by

any nocar bonyl - 1H pyrazol e

10

15 where
a) diethyl oxalate is reacted with methyl propyl ketone to give ethyl
2 ,4-dioxoheptanoate ("Z1"),
subsequently
b) "Z1" is converted into 3-propyl-5-ethoxycarbonyl-1H-pyrazole
20 ("Z2"),
then
c) "Z2" is converted into 1-methyl-3-propyl-5-carboxy-1H-pyrazole
("Z3") by methylation and hydrolysis,
subsequently
25 d) 1-methyl-3-propyl-4-nitro-5-carboxy-1H-pyrazole ("Z4") is obtained
from “Z3" by nitration,
then
e) "Z4" is converted into the carboxamide 1-methyl-3-propyl-4-nitro-5-
aminocarbonyl-1H-pyrazole ("Z5"),
30 subsequently

f) "Z5" is converted into 1-methyl-3-propyl-4-amino-5-aminocarbonyl-
1H-pyrazole ("Z6") by reduction,
then

g) 1-methyl-3-propyl-4-amino-5-aminocarbonyl-1H-pyrazole ("Z6") is
35 reacted with diglycolic anhydride to give [(5-aminocarbonyl-1-methyl-3-



35 reacted wth diglycolic anhydride to give [(5-am nocarbonyl-1-nethyl-3

WO 02/ 059126 PCT/ EPO1/15372 -9 propyl-1

H pyr azolwo-oglosaedanoyl ) met hoxy] acetic acid ("Z7") or ¢ PCTAR01/1872 eact ed
wi th a conpound of the fornula ("Z7B")
where L is O, Br, OH SCH3 or a reactif esterified OH group, and A s

al kyl having 1, 2, 3, 4, 5 or 6 carbon atons or benzyl, to give
[ (5-am nocar bonyl -1 - net hyl - 3- propyl - 1H pyr azol - 4-yl car banoyl ) - 10

nmet hoxy] acet
or 6 carbon

acid ("z8")
(7-oxo- 1- net

(7-chl oro-1-

i id A est "778") . wh Ais alkylL_having 1, 2, 3, 4,
pfos 1Py BRh b e mb R As R FaH 27N 0 & 2 Cne o

(7-oxo- 1- net gyl - 3- pZ@DiglIrebttedwitizalcofpolind]of thy formuda (*AB/') net hoxy) aceti c

by cyclisation, then i) "Z8" is converted into

hyl - 3- propyl -1 H pyrazol o[ 4, 3-d] - pyrimdi n-5-yl net hoxy)acetic
acid A ester ("z9"), 20 where IGQ-GiliP-Chlac 5
atons sor benzyl, subsequently

]) "Z9" is converted into

L- CO- CH2- O- CH2- COOA 1271311 5

AL, 2, "&7BA, 5 or 6 carbon

5

J
(4, 3-d] pyri mﬁ{eﬂ&iékﬁ%%%&ﬁ%&%&aﬁﬁé g%@éifie@'%GTWP’Me Ais alkyl

having 1, 2, A3, 4, ishalRyl Kave®g D02, RitQror ®takdmzatomsdy oxygen-chlorine

exchange, 30 subsggggnt“y
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nzyl;
to give [(6-aminocarbonyl-1-methyl-3-propyl-1H-pyrazol-4-ylcarbamoyl)-
methoxyJacetic acid A ester ("Z7B"),

where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl,
subsequently
h) "Z7" is converted into (7-oxo-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-ylmethoxy)acetic acid ("Z8") by cyclisation,
then
i) “Z8" is converted into (7-oxo-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-ylmethoxy)acetic acid A ester ("Z9"),
where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl,
subsequently
) "Z9" is converted into (7-chloro-1-methyl-3-propyl-1H-pyrazolo-
[4,3-d]pyrimidin-5-yImethoxy)acetic acid A ester ("Z210"),
where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl,
by oxygen-chlorine exchange,
subsequently
K) "Z10" is reacted with 3-chloro-4-methoxybenzylamine to give [7-(3-

chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-ylmethoxy]acetic acid A ester ("Z11"),
where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl,



k) "Z10" is reacted with 3-chl oro-4-nethoxybenzylamne to give [7-(3-

chl or o- 4- net

hoxybenzyl am no) - 1- net hyl - 3- propyl -1 H pyrazol of 4,

3-d] -

pyri m di rwb-oglopehoxy] acetic acid A ester ("Z11 "), wherePC3EPA/1B7Al kyl

having 1, 2,
PCT/ EPO1/ 153

[ 7- (3-chl oro-

H pyrazol o] 4,
are known fr

- met hyl - 3- pr
where Ais

(7-oxo-1 - et
acid;, @& (7-

nethoxy)acet
carbon at ons©
H pyrazol o] 4,
al kyl havi ng
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3, 4, 5 or 6 carbon atons  or benzyl, WO 02/05912

6

72 -10- and finally 1) "Z11¥-is hydrol ysed to give

4- met hoxybenzyl am no)- 1 -nethyl - 3-propyl -
3-d] pyri mdi n-5-yl met hoxy]acetic acid 5 Conpounds

"Z1" to "Z6"

om,the I|terature The invention furthernore rel ates to the
novel inter mBBFVEYY a) [ (5-ani nocarbonyl -1 - net hyl - 3- propy! -
H pyrazol - 4-{)l car bblellgshydifblymdqtmxgﬂ'a{:k(?»-chMG mb)hc[x&Beanylamm bonyl -

Z%Eﬂ*ﬁﬁ%?’zﬂ”fyf?ﬁ?@“@@&‘E"'d' R L R erc)

2'B- propyl -1 H pyrazol o[ 4, 3-d] pyri mi di n- 5- yl - met hoxy) acetic

oxo 1 -net hyI 3-propyl -1 H pyrazol o[ 4, 3-d] pyri m di

n-5-vyl -

|c aC| d @" 1 39 ,%é and ere rffrowet?ﬁbffe@?%\égg& 1, 2, 3, 4, 5or 6

3- d]pyrlmdln 5-yl - nethoxy)acetic acid A ester,

Tﬂ\e igverﬁion%nﬁe%o% r%‘?étgg %o ﬂ]ieoﬂgvel intermediates

25 where Ais

a) [(6-aminocarbonyl-1-methyl-3-propyl-1H-pyrazol-4-ylcarbamoyl)-

methoxylacetic acid;

b) [(6-aminocarbonyl-1-methyl-3-propyl-1H-pyrazol-4-ylcarbamoyl)-

methoxylacetic acid A ester,

where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl;
C) (7-oxo-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yI-

methoxy)acetic acid,;
d) (7-oxo-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yI-
methoxy)acetic acid A ester,
where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl;

e) (7-chloro-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yl-

methoxy)acetic acid A ester,

where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl;
f) [7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-

pyrazolo[4,3-d]pyrimidin-5-ylmethoxylacetic acid A ester,
where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl;
Q) [7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-ylmethoxy]acetic acid,

and salts and solvates thereof.



or benzyl; f) [7-(3-chloro-4-nethoxybenzyl am no)-1-nethyl-3-propyl-1 H
pyrazol o[ 4, 3-d] pyri m di n-5-yl nmet hoxy] acetic acid A ester, 30 where Ais

al kyl hawog@2a35912¢ 3, 4, 5 or 6 carbon atonms or benzyl; @CT/EP01/15372

[ 7- (3-chl or 0- 4- met hoxybenzyl am no) -1 - rrﬁ hyl - 3-propyl -1 H

pyrazol o[ 4, 3-d] pyri m di n-5-yl net hoxy] atétic acid, 35 and salts and sol vates
t hereof. WO 02/059126 PCT/EPO1/ 15372 -11 The starting materials for the
preparation of [7-(3-chloro-4-nmethoxy- benzyl am no)-1-nethyl -3-propyl -1

H pyrazol o[ 4, 3-d] pyri m di n-5-yl - nethoxy]acetic acid are, in addition,
prepared by nethods known per se, 5 as described in the literature (for
exanpl e i n t hbestanidgmiatenalssfor thec pregaratidoubldid-(BéshiorovMbnhethery-der

or gani schen e VBL N fa_ e ' F0=Thi eme- Ver | ag,
Stuttgart), %ﬁ@égﬁﬁaﬁ@gﬁﬂ@&&ﬁfw g@hﬁ%’?ﬁ%@ﬁﬁiwgﬁ%re known and
sui tabl e f or mateoxydaceticcaqid iagmdn addétionaprepared biyenatiwsshaowropenss.i ant s

\mi cp are kna%eﬁéﬁb?@inh%tlitéﬁa@ur@ orl?(awlé}wﬂféilst@%grd thg(se%uenta adetail .

e term SsoOLvat es onpounds Ot .tne rmu | en 1.0 nean
nqucti ons oHotherey! BisRSTER BeG Penisahen Chemispetads 67 M or i a 1
whi ch for m o@hegnistoy]i Beiorg-Thiamé-\adriagaStuttgarf)ptaciee pRadiseatndeareactibor 15
exanpl e, nongq- . dl S | ayj -6 carbon
atome. i nngoadliolt WERIEH R uT o SBl B Ioc e 190 Brddhlondn UssRali 0071,
3, 4, 5 or elsodrehoadgthers ofvariastspwhich@ae kpowstperise, buhgre oet propyl ,
furt herngore n%%tiBh@BWé‘@'iﬁ’?}e"a‘?@rr@é%éllg butyl, isobutyl, sec-butyl or

y

tert-butyl, but also n pentyl, neopentyl, isopentyl or hexyl. Above and
bel ow, all tenperatures are given in C. In the follow ng exanples,

" convent i onalTheaemm Uolvaresns thé abmpaiudtls o tirslftehuld 1M ¢aiksatoymean
adductions of inert solvent molecules onto the compounds of the formula |
which form owing to their mutual attractive force. Solvates are, for

15 example, mono- or dihydrates or alcoholates.

A is alkyl having 1-6 carbon atoms.

In the above compounds, alkyl is preferably unbranched and has 1, 2, 3, 4,

5 or 6 carbon atoms and is preferably methyl, ethyl or propyl, furthermore
20 preferably isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, but also n-

pentyl, neopentyl, isopentyl or hexyl.

Above and below, all temperatures are given in °C. In the following
examples, “conventional work-up” means that water is added if necessary,
25 the pH is adjusted, if necessary, to between 2 and 10, depending on the
constitution of the end product, the mixture is extracted with ethyl acetate
or dichloromethane, the phases are separated, the organic phase is dried
over sodium sulfate and evaporated, and the product is purified by
chromatography on silica gel and/or by crystallisation.
30
Mass spectrometry (MS): El (electron impact ionisation) M*
FAB (fast atom bombardment) (M+H)*

35



25 the pHis adjusted, if necessary, to between 2 and 10, depending on the
constitution of the end product, the mxture is extracted with et hyl

acet at e wo odioshiber onet hane, the phases are separated, thecarepaniis7’phase is
dried over sodiumsulfate and evaporated, and the product is purified by
chromat ography on silica gel and/or by ¢fystallisation. 30 Mass
spectronetry (MS): El (electron inpact ionisation) Mt FAB (fast atom
bonbar dnent ) (I\/H—|)+ 35 WD 02/ 059126 PCT/EPO1/ 15372 -12- Exanple 1 1.1
13.5 g of digl G anhydride are added at 150 to a solution of 20.5 g of
1- net hyl - 3- pgéé@&éﬁfam no- 5- am nocar bonyl - 1H pyrazole ("Z6") in 5 400 ni
of dichloromethane, and the mxture is stirred for a further 1 hour. The

t t {
b o TS ORAEEL ShB Bach 1e h

acetic acid pf 11peth ¥3¢Pf§BY' -ABHNG;O- a.IO'r@CQrQﬁnY -Hr-PHREO §)df NaoH

in 2175m of 4@@Tn¢lrof d:@lbﬂﬁﬁ@tﬁaﬁé 9:5de2§ nﬂxtﬁréﬁﬁtﬁtlﬁred_ﬁbﬁaffunhelf € hioer.cool ed
and subjecte onvent
p

vin

(7- oxo0- 1- net 8P Isu %ﬂté’z‘iﬂndeﬁ |9ﬁ’§ "&HH %“ﬁng\"? 3998t hoxy) aceti ¢
acid ("z8"). [(5&rﬂur®cért83nyl 1ahethyl-8tpropylathi-py(ol-dAGarbanmagtietethoxygd- sol uti on
of 7.0 g of %@b {: ( of ethanol, and the mxture is refluxed for 2
hours. The solvent i's r moved, and the m xture is subjected to
conventional work-up, giving 7 g of ethyl

(7-oxaap: et g - 3- Bihtior ot RADAZEY OFP: ndbg DTN P21 IdTGibpcet at e
20 ot iyl - 5. pisdisated H8a bﬁ&wgd&epwwed‘sm@ od ad SOt ot s
9.5 m of N ebhydntionabpiodpupagiving Sy of {kaxd- BmethyVi-propti-1H-pyrazolend t he
mxture is stj BIEL fhidhLs hethdyiddbtic adid PB®.

15 1.3 0.3 ml of sulfuric acid (95-97%) is added to a solution of 7.0 g of
“Z8” in 80 ml of ethanol, and the mixture is refluxed for 2 hours. The
solvent is removed, and the mixture is subjected to conventional work-up,
giving 7 g of ethyl (7-oxo-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-
5-ylmethoxy)acetate.

20
1.4 110 ml of phosphoryl chloride are added to 14.8 g of ethyl (7-oxo-
1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-ylmethoxy)acetate, then
9.5 ml of N-ethyldiisopropylamine are added at 10° with stirring, and the
mixture is stirred at 50° for a further 3 hours.

25 The solvents are removed, then ice-water is added, and the mixture is
subjected to conventional work-up, giving 14 g of ethyl (7-chloro-1-methyl-
3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yimethoxy)acetate as an oil.

1.5a 3 g of ethyl (7-chloro-1-methyl-3-propyl-1H-pyrazolo-

30 [4,3-d]pyrimidin-5-ylmethoxy)acetate and 1.9 g of 3-chloro-4-methoxy-
benzylamine in 50 ml of dimethylformamide (DMF) are stirred at 60° for 12
hours in the presence of potassium carbonate. After filtration, the solvent is
removed, and the mixture is subjected to conventional work-up, giving
4.6 g of ethyl [7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-

35 pyrazolo[4,3-d]pyrimidin-5-ylmethoxy]acetate.



25 The solvents are renoved, then ice-water is added, and the m xture is
subj ected to conventional work-up, giving 14 g of ethyl (7-chloro-1-nethyl-
3- pr opyl -wbHpysE26el of 4, 3-d] pyri m di n-5-yl met hoxy) acet at e &€T@PODI4372 1. 5a 3
g of ethyl (7-chloro-1-nethyl-3-propyl-1H pyrazol o 30

[ 4, 3-d] pyri m di n-5-yl met hoxy) acet ate ant1.9 g of 3-chl oro-4-net hoxy-
benzylamne in 50 m of dinethylformam de (DMF) are stirred at 60 for 12
hours in the presence of potassium carbonate. After filtration, the solvent
is renoved, and the mxture is subjected to conventional work-up, giving
4.6 g of et h§T 'PP-(3-chl or o- 4- met hoxybenzyl ani no) - 1- net hyl - 3- propyl - 1H 35
pyr azol o[ 4, 3Adhixyurerofdi. 8 ghefidthyt(Fechidrackhatbyl-Aprd3A-0 58A@azBIGT/ EP01/ 15372

i%séhﬂ)ré ib %l’gﬁ‘al Mﬁ%}&x aceétt%\él 1 é %?f 3- chloro-4 -methoxy-

m di n-5- vyl rrebaoammm@t e of LP meghsdpyrsnltdlwn@r@wmdmixmﬂ Heh4yl ani ne in
20 m gf N-Rb{psl PYEr @bbHAY Ghé ?n&@rr@?ﬁs@djeété@ th @QondemtidHil workdpt €r  cool i ng,

e ALyt Fodo by ™

H- pyr azol o[ 41E-glirayslo[, 8id)pyrinidire bhimiglrsglatetate l. 6 4. 3 g of et hyl
[ 7- (3-chl or o- 4- met hoxybenzyl am no) - 1- net hyl - 3- 10 propyl -

H pyrazol o[ 4, 3-d] pyri m di n-5-yl net hoxy] acet ate are di ssol ved in 30 m of
t et r ahydr of ud &n (THB)g of ethyll [7o(3-¢iolerdNd Dhiethoxybenizydammne)- -methylid«t ure i s

ti t 6 t I t ed

crystans ar ol ity ﬁ‘vﬁ‘ﬁéw“*@ﬁ%@'ﬁy‘;’?&v'ﬂ@eﬁ?ﬁbﬁ%‘aﬂmﬁ%wﬁf‘&?ﬁ'g 5.7 g

of [7-(3-chl a%nmfﬁ@traavq:@&ﬂam(m% ml el A% NaObt ars added,1an

pyr azo: o[ :1 Bnﬂitnb@,r lsratﬁlréar 5relsd°rr_atr quiﬁdrs’;lcﬁ]ércﬂf%ll-ﬂbl Rybeémhdasd Wwheh t he

equl val en a nol am ne n no es

(3 ch or oSRbRRIRLSY Sl nSoldh dEaRaCy lalfiee fiommethasslop 4. 3. )

pyri m di n-5- givmg:Bndxglbhﬁe(S-chIam-dymeﬁima(ylbémyilamirmw1t-r,nem)ﬂ)-.3-m®$yl-JZH- 25 30
15 pyrazolo[4,3-d]pyrimidin-5-ylmethoxylacetic acid.

Evaporation with the equivalent amount of ethanolamine in methanol gives
[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-ylmethoxy]acetic acid, ethanolamine salt, m.p. 138°.

20

25
30

35



35 WD 02/ 059126 PCT/ EPO1/ 15372 -14 Patent Clains 1. Process for the
preparation of [7-(3-chloro-4-nmethoxybenzyl- am no)-1-nethyl-3-propyl-1

H pyrazolwp428sdpeyri m di n-5-yl met hoxy]acetic 5 acid C PEAWEROHIS37OMe 10
NN NN-~O-/COOH 15 where a) 1

- met hyl - 3- propyl - 4- am no- 5- am nocar bonyi“}l H pyrazole ("Z6") is reacted
with diglycolic anhydride to give [(5-am nocarbonyl -1-nethyl-3- propyl-1

H pyrazol - 4-yl car banoyl ) net hoxy] acetic acid ("Z7") or 20 a') "Z6" is
reacted with a conpound of the for {?ﬂ a {/ F?.B" L- CO CH2- O CH2- COQA " Z7B"
where L is O, Br, OH, SCH3 or a r&aeMtERIMS,itied oH group, and 25 Ais
al kyl having 1, 2, 3, 4, 5 or 6 carbon atons or benzyl, to give [(5-am

' bonyl - 1- et hyl - 3: - -l - ti
her oA oot er T 7y arockRiBPHe R BIREL - (8 GRS BTG hoy BEAGEY L BCBL ©
atons or beARN0)-SumrtbyuERrogyl-151-pyrEzoloid, «dpprimidin-Soylnethexylacats

(7-oxosl- et Byig- 3- propyl -1 H pyrazol o[ 4, 3-d] pyri m di n-5-yl net hoxy) acetic
acid ("Z8") by cyclisation, 35 then Cl

OMe

10

COOH

15
where

a) 1-methyl-3-propyl-4-amino-5-aminocarbonyl-1H-pyrazole ("Z6") is
reacted with diglycolic anhydride to give [(5-aminocarbonyl-1-methyl-3-
propyl-1H-pyrazol-4-ylcarbamoyl)methoxylacetic acid ("Z7") or

20 a') "Z6" is reacted with a compound of the formula ("Z7B")

L-CO-CH2-0O-CH,-COOA "Z7B"

where L is Cl, Br, OH, SCH3 or a reactive esterified OH group, and
25 A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl,
to give [(5-aminocarbonyl-1-methyl-3-propyl-1H-pyrazol-4-ylcarbamoyl)-
methoxylacetic acid A ester ("Z7B"),
where
30 A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl,
subsequently
b) "Z7" or "Z7B" is converted into (7-oxo-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]}pyrimidin-5-ylmethoxy)acetic acid ("Z8") by cyclisation,
35 then



WO 02/ 059126 PCT/EPO1/15372 -15 c) "Z8" is converted into (7-oxo-1

-nmet hyl - 3-propyl -1 H pyrazol o[ 4, 3-d] - pyrimdin-5-yl net hoxy)acetic acid A

ester ("A80)209hese A is alkyl having 1, 2, 3, 4, 5 or 6PcarEpomizmrons 5

or benzyl, subsequently d) "Z9" is con)(grted into

(7-chl oro-1-nmet hyl -3-propyl - 1H pyrazol 0¥~

[ 4, 3-d] pyrimdin-5-yl net hoxy)acetic acid A ester ("Z10"), where 10 Ais

al kyl having 1, 2, 3, 4, 5 or 6 carbon atons or benzyl, by oxygen-chlorine
xchan . " 710" 1 ST Wi

S ahi or o- 4- Bl hoxy Ay CRVRASE It Bt (et propyh 1 H-pyrazolol4,3-d)-

chl or o- 4- net pgrinldindyylarethoyy)dcetint agitd A3esteo Y91 H pyrazol o[ 4, 3-d] -

pyri m di n-5- Whg?é hoxy] acetic acid A ester ("Z11 where A is alkyl having 1,

2, 3, 4, 5 or carbon atonms or benzyl, 20 and finally f) "Z11" is

hydrol ysed t & gi vei§ @kylhavingdi 02,43 feth@nd BaoN ARMo) - 1- net hyl - 3- propyl - 1

H pyrazol of 4, 3- d] pyF bBhgIN- 5-yl met hoxy] acetic acid ("Z12"). 25 2. Process

for the preparation of [7-(3-chloro-4-nmethoxybenzyl -

am no) - 1- met ﬁVgS%QLtﬁ’gléfyl -1 H pyrazol o[ 4, 3-d] pyri m di n-5-yl net hoxy] aceti c

acid 30 35 WP 02/ Up@1is @oRCerédPito 1BThbro-1ttethyl-3-propyl-1H-pyrazolo-

[4,3-d]pyrimidin-5-ylmethoxy)acetic acid A ester ("Z10"),

where
10 A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms

or benzyl,

by oxygen-chlorine exchange,

subsequently

e) "Z10" is reacted with 3-chloro-4-methoxybenzylamine to give [7-(3-
15 chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-

pyrimidin-5-ylmethoxy]acetic acid A ester ("Z11"),

where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl,

20 and finally
f) "Z11" is hydrolysed to give [7-(3-chloro-4-methoxybenzylamino)-1-
methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-ylmethoxylacetic acid
("Z12").

25 2. Process for the preparation of [7-(3-chloro-4-methoxybenzyl-
amino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-ylmethoxylacetic
acid

30

35



Cl HNCH2 O 5\ NNN~0~/COOH 10 where a) diethyl oxalate is reacted
with methyl propyl ketone to give ethyl 2,4-dioxoheptanoate ("Z1"),
subsequerwby?2/03G26) "Z1" is converted into 3-propyl-5-et hexyaEeoboisyl - 1
H pyrazole ('22"), then <c¢) "Z2" is con erted into
1- met hyl - 3- propyl - 5- car boxy- 1 H-pyraon “("Z3") by methylation and
hydrol ysis, 20 subsequently d)
1- net hyl - 3- propyl - 4-ni tro-5-car boxy- 1H pyrazole ("Z4") is obtained from
"Z3" by nitration, then e) "Z4" is converted into ¢he carboxam de
1-nethy|-3-propy|-4-nitro-5- 25 am nocar bonyl -1 H pyrazole ("Z5"),
subsequently f) "Z5" is converted into
1- net hyl - 3- propyl - 4- am no- 5- am nocar b09’|CH OMé Z6") by

nyl -1H pyrazole ("Z6") is reacted

reduction, then 30 Q)
1- net hyl - 3- propyl - 4- am no- 5- am nocaH)
\’4 am nocar bonyl - 1- rrethyl 3- propyl -
tic Ncid ("Zz7") or g') "z6" |sreacted

wi th disgl ycolic anhydride to gi
H pyrazol - 4-yl car banoyl ) net hoyy
" ZYB" ))@/LOCOC'??OE}HCHZ COOA "Z7B" WO

e |

wi th a conpound of the fornul
02/ 059126 PCT/ EP01/15372 -17

10
where
a) diethyl oxalate is reacted with methyl propyl ketone to give ethyl
2,4-dioxoheptanoate ("Z1"),
subsequently
15 b) "Z1" is converted into 3-propyl-5-ethoxycarbonyl-1H-pyrazole
('z2"),
then
) "Z2" is converted into 1-methyl-3-propyl-5-carboxy-1H-pyrazole

("Z3") by methylation and hydrolysis,

20 subsequently
d) 1-methyl-3-propyl-4-nitro-5-carboxy-1H-pyrazole ("Z4") is obtained
from “Z3” by nitration,

then

e) "Z4" is converted into the carboxamide 1-methyl-3-propyl-4-nitro-5-
25 aminocarbonyl-1H-pyrazole ("Z5"),

subsequently

f) "Z5" is converted into 1-methyl-3-propyl-4-amino-5-aminocarbonyl-

1H-pyrazole ("Z6") by reduction,

then

30 g) 1-methyl-3-propyl-4-amino-5-aminocarbonyl-1H-pyrazole ("Z6") is
reacted with diglycolic anhydride to give [(5-aminocarbonyl-1-methyl-3-
propyl-1H-pyrazol-4-ylcarbamoyl)methoxy]acetic acid ("Z7") or
a) "Z6" is reacted with a compound of the formula ("Z7B")

35 L-CO-CH2-O-CH,-COOA "Z7B"



where L is d, Br, OH SCH3 or a reactive esterified OH group, and Ais

al kyl having 1, 2, 3, 4, 5 or 6 carbon atons or benzyl, to give

[ (5-am nowardamegake 1 - et hyl - 3- propyl -1 H pyr azol - 4-yl car baaayHPp1/15872

met hoxy] acetic acid A ester ("Z7B"), f A is alkyl having 1, 2, 3, 4, 5
or 6 carbon atons or benzyl, subsequeh 10 h) "Z7" is converted into
(7-oxo-1- et hyl - 3- propyl - 1H pyr azol o[ 4, 3- d] pyri m di n-5-yl net hoxy) acetic
acid ('Z8 ) by cyclisation, then i) "Z8" is converted into (7-ox0-1

-methyl-3-pr | - r -d]- rim di.n- 5yl net hoxy)acetic acid A
ester (" 29 )W?‘ ?M%ﬁ@y@i $§ E\ﬁhﬁfjg‘.yt‘?eﬁt?"é,edi?qgr%qp'ba rbon at ons

or benzyl, sAbsequesnalkyl hav)ng T, 3,34,(50m1\,€bcaﬁbcd>niatbms

(7-chl oro-1-net hyI Pgﬁ%ﬂ -1H pyrazol o- 20

[4, 3-d] pyrim din- 5% é)acetlc acid A ester ("Z10"), where A is alkyl
having 1, 2, tagive [(Saginaazbemdri -aedmd-3-piopykhzRyrazs onlygé?araw brine

exchange, Z%e%HSﬁﬁaé@méMdWestéil@bBS)[ reacted with
3-chl or o- 4- met hoxybenzyl amne to give [7-(3-

chl or o- 4- et M enzyl am no) - 1- net hyl - 3- propyl -1 H pyrazol o[ 4, 3-d] -
pyri m di n-5- W et higxaglkypdedvirg 02,08 ,A4, &sdred carbdhlatpmsshere 30 A is al kyl
having 1, 2, 3, 4, o?bgﬁzﬁ, carbon atons or benzyl, and finally
subsequently
10 h) "Z7" is converted into (7-oxo-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-ylmethoxy)acetic acid ("Z8") by cyclisation,
then
i) “Z8" is converted into (7-oxo-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-ylmethoxy)acetic acid A ester ("Z9"),
15 where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl,
subsequently
)] "Z9" is converted into (7-chloro-1-methyl-3-propyl-1H-pyrazolo-
20 [4,3-d]pyrimidin-5-yImethoxy)acetic acid A ester ("Z10"),
where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl,
by oxygen-chlorine exchange,
25 subsequently
k) "Z10" is reacted with 3-chloro-4-methoxybenzylamine to give [7-(3-
chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]-
pyrimidin-5-ylmethoxy]acetic acid A ester ("Z11"),
where
30 A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or benzyl,
and finally
1) "Z11" is hydrolysed to give [7-(3-chloro-4-methoxybenzylamino)-
1-methyl-3-propy!-1H-pyrazolo[4,3-d]pyrimidin-5-ylmethoxy]acetic acid
35 ("Z12").



) "Z11" is hydrolysed to give [7-(3-chloro-4-nmethoxybenzyl am no)- 1
-nmet hyl - 3- propyl -1 H pyrazol o[ 4, 3-d] pyri m di n-5-yl net hoxy] acetic acid 35
("Z12"). W000asN30126 PCT/ EP01/ 15372 -18 3. Conpounds selPettErd1/i33en t he
group consisting of a) [(5-am nocarbonyl -1 -nethyl-3-propyl-1
H pyrazol - 4-yl car banoyl ) - net hoxy] acet1 8 aci d; b)
[ (5-am nocar bonyl - 1- et hyl - 3- propyl -1 H pyrazol - 4-yl car banoyl )- 5
nmet hoxy] acetic acid A ester, where A is alkyl having 1, 2, 3, 4, 5 or 6
carbon atons, or banzyl: c -0x0-1 -pet hyl - 3- propyl -
H pyrazol of 4?’3- dp Pﬁhddﬁnﬂ)-sfas-%cf%e@Ho%ff}%&%gccﬁ]ls?%ﬁgioé; d)
(7- oxo- 1- net By! - 3- [{bayinotarsonyl- droéthykd3-PpropyyliH-pydizol-8-yWearbamoytxy) acet i ¢
acid A ester .Jsval kyl having 1, 2, 3, 4, 5 or 6 carbon atons 15
or benzyl; e éﬁg&eﬂ?%éﬁ'g%@et hyl - 3- propyl - 1
H pyr azol of 403- d] plfPiamiapraaopyl-1raethykpaeryli id-pyiagokdadearpamaybre A is
al kyl Bavi ngmlethdxy]dcetft adid W estefar bon atoms 20 or benzyl; f)
[ 7- (3-chl oro- 4- net’hoxybenzyl am no) -1 -nethyl -3-propyl -1 H
pyrazol o[ 4, 3W8FHYri i di n- 5-yl net hoxy] acetic acid A ester, where A is alkyl
having 1, 2, A3, 4, ishalkyl Haviry o2y Ht4osor &baonkstomsl ; g)
[ 7- (3-chl oro-4- net gpé%}?&zyl am no) - 1- net hyl - 3-propyl -1 H
pyrazol o[ 4, 3-d] pyrrm di n-'5-yl net hoxy] aceti c aci d,

c) (7-oxo-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yl-

10 methoxy)acetic acid;
d) (7-oxo-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yl-
methoxy)acetic acid A ester,
where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
15 or benzyl;
e) (7-chloro-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yl-
methoxy)acetic acid A ester,
where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
20 or benzyl;
f) [7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-ylmethoxylacetic acid A ester,
where
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
25 or benzyl;
a) [7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-yimethoxy]acetic acid,
and salts and solvates thereof.

30 4, Compounds according to Claim 3, selected from the group
consisting of
a) ethyl [(5-aminocarbonyl-1-methyl-3-propyl-1H-pyrazol-4-
ylcarbamoyl)methoxy]acetate;
b) ethyl (7-oxo-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yl-
35 methoxy)acetate;



and salts and sol vates thereof. 30 4. Conpounds according to C aim 3,
selected fromthe group consisting of a) ethyl

[ (5- am nowartosubke 1- et hyl - 3- propyl - 1H pyr azol - 4- PCT/EP01/15372
yl car banoyl ) met hoxy] acetate; b) ethyl (7-oxo-1-nethyl-3-propyl-1

H pyrazol o[ 4, 3-d] pyri m di n-5-yl - 35 met h®xy)acetate; WO 02/ 059126
PCT/ EPO1/ 15372 -19 c) ethyl (7-chloro-1-nethyl-3-propyl-1

H pyrazol o[ 4, 3-d] pyri m di n-5-yl - nethoxy) acetate; d) ethyl

0l pyr i i B 531 RO GO T RESTADB s SEhap el # Vet B v R BMRETRSH 10 15

20 25 30 B8tethoxy)acetate;
d) ethyl [7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-
pyrazolo[4,3-d]pyrimidin-5-ylmethoxy]acetate;
S and salts and solvates thereof.
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