WO 02/ 10171 PCT/1B01/01280 1 CRYSTALLI NE THERAPEUTI C AGENT The present
invention relates to a polynorph of 1 -{6-ethoxy-5-[3-ethyl-6,7-

di hydr o- 2wip2@iioxyet hyl ) - 7- oxo- 2H- pyrazol o[ 4, 3- d] pyr i mpditasdrylboe 3-
pyridyl sul fonyl }-4-ethyl pi perazine having the fornula (1): 0 HN N- N 0=S
i =0 (N) N (lI) having a PXRD patterrd substantially as defined
hereinafter: As detailed in WO 01/27113,

1-{6-et hoxy-5-[3-ethyl -6, 7-di hydro

msi hoxyet hgl ) - [7 0XO0- gHMNﬁTHERAPEUTIC AGENT

d] pyri m din-5-yl]-3-pyridylsul fonyl}-4- ethyl pi perazine is a potent and

sel ective cGW PDE5 inhibitor and is especi ally wuseful i n the treatnent of
inter alia erectile d sfunctio suc sf i t he
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phar nacepylild}éSU”}@nWéssihy@lla@amel havinglinei fogmilas(l)s hi ppl ng, st orage and
eventual therapeutic use. In some cases conpounds can exhibit desirable
medi ci nal properties which cannot be translated directly into a suitable
pharmaceuti cal conposition because Dhe active conpound itself has WO

02/ 10171 PCT/1B01/01280 2 unsatisffActory physical properties such as for
exanpl e poor chem cal or /pr\qyespm g erires. dAs such, stable,
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having a PXRD pattern substantially as defined hereinafter:

As detailed in WO 01/27113, 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-
methoxyethyl)-7-oxo-2H-pyrazolo[4,3- d]pyrimidin-5-yl]-3-pyridylsulfonyl}-4-
ethylpiperazine is a potent and selective cGMP PDEs inhibitor and is especially
useful in the treatment of inter alia male erectile dysfunction.

For successful utility within the pharmaceutical industry it is critical that the
physicochemical properties of an active material are either known or can be
reasonably predicted throughout the necessary processes during both its
manufacture and pharmaceutical processing as well as during its shipping,
storage and eventual therapeutic use. In some cases compounds can exhibit
desirable medicinal properties which cannot be translated directly.into a suitable
pharmaceutical composition because the active compound itself has



nore stable than their anorphous counterparts, they have a finite structure
whi ch can be reproducibly characterised by X-ray diffraction which can be

used to “Qﬂﬁhl()iﬁ t he presence of a specific pol ynorphic fpmm;oil'mg(present
i nvention provides the crystal structure of 1-{6-ethoxy-5-[3-

et hyl - 6, 7- di hydr o- 2- ( 2- net hoxyet hyl ) - #- oxo- 2H pyrazol of 4, 3-
d] pyri m di n- 5- yI] 3 pyridyisu | fonyl }-4-ethyl pi perazine. The crystalline

material of .1 B 5&1&3 et hyl - 6, 7- di hydr o- 2- ( 2-
met hoxyé{r}ﬁﬂtlffap q{yop }Lﬁlé gp@{tlgs;;,such as for example poor chemical or
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pyrazol o[ 4 di n- 5- -3-pyrid Isulfo i hyl erazine
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ot herwi se entrapped or”~ engaged Hin the crysta Sol vent retained on

t he sur fidestifythe peesangstadia Spﬁcnflcu@olymerptmforml uded within the definition
of retained solvent, although it is preferred that the crystalline

mat eri al of the present I nvention does not retain solvent on the surface.

Essential |y rthe @rr@smdnwitmnprmeéefhen@gsmrsqmbnﬁveaaﬁ1t{|eaéthbiz5ﬁ5q31 s less
tha 1 % preferably | ess than about 0.85% nore preferab | ess t'han about

0. 3% ancFiBgifed roahWsz—@fmﬂﬂ@wtmd)ﬂmpazHWfaemkz{é %ol @]@Mtlmllﬂﬁ-ﬂ] Bhe

cryst al trapped within the crystals. The crystals
of 1 -{ - e?’ﬁ’@ﬁsﬂﬁ? é@f‘ﬁ'@ﬁ’egé?ﬁg hydr o- 2- ( 2- net hoxyet hyl ) - 7-

oxo- 2H pyrazol o[ 4, 3- d] pyri m di n-5- yI ]-3-pyridyl sul fonyl }-4-ethyl pi perazine

havi th atte as defined reji nafter have a nmel t n oi nt
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7- 0X0- 2 qthplpmz@zmezaswefmed herein may also be referred to as a non- solvated

dl pyri mrgiroauét y! lof Hl’{é_ di¥n|o>s<§lj-|5f [%”é’t'h{n 6, 7e<§ H%r% éj fé h etﬂoxyethyl) 7-oxo-2H-
pyrazolo[4,3~ d]pyrimidin-5-yl]-3-pyridylsulfonyl}-4-ethylpiperazine wherein a non-
solvated product as defined herein means a product which has essentially ﬁo
retained solvent bound within the crystal lattice or otherwise entrapped or
engaged within the crystals. Solvent retained on the surface of the crystal lattice
is not included within the definition of retained solvent, although it is preferred
that the crystalline material of the present invention does not retain solvent on the
surface. Essentially no retained solvent as defined herein means that there is
less than 1%, preferably less than about 0.85%, more preferably less than about
0.3% and especially from 0 to 0.25% total retained solvent within the crystal
lattice structure or entrapped within the crystals.

The crystals of 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-
oxo-2H-pyrazolo[4,3- d]pyrimidin-5-yl}-3-pyridylsulfonyl}-4-ethylpiperazine having
the XRD pattern as defined hereinafter have a high melting point and early
investigations show that they are non-hygroscopic, are stable and have good
formulation properties.



having the fornula (1) according to the present invention may be carried
out as illustrated in the Exanple and Preparations sections hereinafter.
The XRD peig@rio1af 1-{6-ethoxy-5-[3-ethyl -6, 7-di hydro- 2- ( omiBooxss hyl ) -
7- oxo- 2H pyrazol of 4, 3-

d] pyri m di n-5-yl]-3-pyridylsul fonyl}- A- et hyl pi perazine having the formnul a
(1) can be characterised according to the nethod detailed hereinafter.
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diffractoneter. Atom c scattering factors were taken fromthe
International Tables for X-Ray Crystall ography (International Tables for

X- Ray Cryst aIT%Xﬁﬁh?aﬁw of Hﬁ eﬂﬂPXVE'% [3-ethyl-646diByere- Rdﬁaﬁﬁth@w@t{wl) Press,

1974) . I hic c )RS LXTL
system ( A} L)f\(/§ %ﬁé?‘l r| c I:‘%SHELX%{&W"@| dw%é’nt\g p%ﬁﬁ%%l:férﬁ %ttwpr@%fa Zﬁ%

1981) . Heinglitihé rfann@Iae(tl)e car diea characteriddoe atestdity tcocblme treethedatietaded The

si mul atgﬁ_pp\%gr X-ray diffraction (PXRD) pattern, (as reported in Table 1
for int PiNe8&T-above 1% was generated fromsingle crystal data using
Cerius2 Diffraction-Crystal Mdule using Radiation = 1.54178A wth a 0.5
Pol ari sation factor and no nonochromator. The crystal size was taken to be
500 x 50¢-BaDiffragt®nni t h Lorent zi an peak shape. Diffraction peaks were
simul ated over the two- theta angle range of 2-55. WO 02/10171

PCT/1B01/ 01280 4 The crystall ographi c calculations (intensity

cal cul at] ons) were facilitated e of the SHELXTL system (G
Shel dri ckhe §Hﬂ_e<mst®s}$ﬁamfif@ptl0m(¥5@t patte{Btfpn telfreiboxy- 5ﬂ§sqij1yl GHe final
R-1 ndex Y@54/4-298methoxyethyl)-7-oxo-2H-pyrazolo[4,3- d]pyrimidin-5-yl]-3-

pyridylsulfonyl}-4-ethylpiperazine, having Mpt 162-165°C (as prepared according
to the process of Example 1) was determined by single crystal X-Ray diffraction.
A representative crystal was surveyed and a 1 A data set (maximum sin ©/A=0.5)
was collected on a Siemens R4RA/v diffractometer. Atomic scattering factors
were taken from the International Tables for X-Ray Crystallography (International
Tables for X-Ray Crystallography, Vol. IV, pp. 55, 99, 149 Birmingham: Kynoch
Press, 1974). All crystallographic calculations were facilitated by the SHELXTL
system (G.M. Sheldrick, SHELXTL, User Manual, Nicolet Instruments Co., 1981).

All diffractometer data were collected at room temperature.

The simulated powder X-ray diffraction (PXRD) pattern, (as reported in Table 1
for intensities above 1%) was generated from single crystal data using Cerius®
Diffraction-Crystal Module using Radiation = 1.54178A with a 0.5 Polarisation
factor and no monochromator. The crystal size was taken to be 500 x 500 x 500
A3 with Lorentzian peak shape. Diffraction peaks were simulated over the two-
theta angle range of 2-55°.



The main peaks (in degrees 0) of the sinulated PXRD pattern are illustrated
in Table |I. Miin peaks as defined herein are all those having an intensity
above 1%yol@BbE1l d-spacing Intensity d- spacing I nt ensi t v igpa6i28@
Intensity d-spacing Intensity (A %A %A % (A 12.2486 1.24 4.2323 19.04
061 9.18 2.4041 2.24 9.7301 100 4. #595 1.19 3.0483 2.22 2.3424 1.22

5596 36.31 4.0421 1.35 3.0428 1.94 2.299 1.13 7.3923 15.02 3.9186 7.81
9929 1.59 2.264 1.23 7.3856 8.35 3.8951 10,26 2.9804 2.1 2. 2605 1.29
3284 1le@crystaliographio calcyletions (ingensity srtculations) wege sacililaterbbys usads 2. 46
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8807 17.47 3.6042 5.28 2.7776 2.17 2.0471 1.12 4.8674 10.85 3.5988 6.09

7774 1.46 2.028 1.63 4.865 10.98 3.5819 6.8 2.7162 1.76 1.9935 1.03

ca75 115 B RERRY hteqrersd) qfyfe st PIRY i prisiedtn oo

7491 4T4alfled. 3Miaih pellts as6ddihed. érein 8B all tB8se haGihy an I6teBsiBB hBove 54
6025 1,6 1.8797 2.49 4.629 19.73 3.3154 4.36 2.5809 1.31 1.8749 2.81
3314 9 3.2827 1.7 2.5448 1.21 1.7939 1.57 4.3301 3.65 3.2774 1.22
5438 3.26 1.7617 1.24 4.3066 26.66 3.2434 19.95 2.4325 2.47 1.7379 1.82
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TABLE 1

d-spacing |Intensity |d-spacing |Intensity (d-spacing |Intensity [d-spacing |Intensity
(A) (%) (A) (%) (A) (%) (A) (%)
12.2486 |1.24 42323 |19.04  |3.061 9.18 2.4041 2.24
9.7301 100 41595 [1.19 3.0483 [2.22 2.3424 |1.22
8.5596  [36.31 4.0421 1.35 3.0428 [1.94 2.299 1.13
7.3923 |15.02 3.9186  |7.81 29929 |1.59 2.264 1.23
7.3856  18.35 3.8951 10.26 2.9804 2.1 2.2605 [1.29
7.3284  11.69 3.8491 5.34 2.9403 |3.46 2.2079 |2.65
5.8222  [14.49 3.8485 12.46 2.9073  (1.74 21855 (1.9
5.7617 _ |1.96 3.8427 143.14 |2.8719 |1.68 2.1679 [1.92
5.7461  143.25 3.7357 3.1 2.8532 4.7 2.1468 |1.35
5.1166  |7.17 3.6961 3.99 2.8122  [11.19 21119 |4.52
5.1078  |32.71 3.6805  |4.51 |2.8097  |2.82 2.0769 |1.15
4.8807 |17.47 3.6042 |5.28 27776 |2.17 2.0471 1.12
4.8674 ]10.85 3.5088 16.09 27774 |1.46 2.028 1.63
4.865 10.98 3.5819 16.8 2.7162 |1.76 1.9935 [1.03
4.8425 |13.19 3.5721 8.55 2.7041 3.63 1.9883 |2.96
4.8018  38.32 3.5355 12.47 2.6875 |1.42 1.9181 1.27

4.7632  10.57 3.407 1.2 2.6443  |2.19 1.9058 1.03
4.7491 4.16 3.3461 4.91 2.6084 [3.75 1.884 1.23
4.641 1.96 3.3318 |7.54 2.6025 1.6 1.8797 {249
4.629 19.73 3.3154  4.36 2.5809 1.31 1.8749  (2.81
43314  19.53 3.2827 1.7 2.5448 1.21 1.7939 1.57

4.3301 3.65 32774 |1.22 2.5438 [3.26 17617  |1.24
4.3066  |26.66 3.2434  |19.95 24325 247 1.7379  [1.82
4.2909  |51.91 3.224 2.11 24212 |1.24 1.7194  11.08
4.2798 |24.75 3.0663 {1.38 24163 [4.39




4.2909 51.91 3.224 2.11 2.4212 1.24 1.7194 1.03 4.2798 24.75 3.0663 1.38
2.4163 4.39 WO 02/10171 PCT/1B01/01280 5 Thus the present invention

provi des wo®@neifioxy-5-[ 3-ethyl -6, 7-di hydro- 2- PCT/IB01/01280
(2- met hoxyet hyl ) - 7- oxo- 2H pyr azol o[ 4, 3-

d] pyri mdin-5-yl]-3-pyridylsul fonyl }-2- ethyl pi perazine material having a
PXRD pattern substantially as defined in Tabl e 1 when neasured according
to the met hodﬂ%qes C'thed herei nbefore. As will be appreciated by the skilled
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cryst al IL&’P&BH@?aWer aé’lc%d'ﬁ% &@ gqu#\;dﬁ Cﬁ'gﬁgmeéﬁ'é‘ ?Eorﬁa ng a different
wavel ength will result in different shifts according to the Bragg equation
- nX = 2d sin 0. Such further PXRD patterns of

1- { 6- et hoxy- 5A$ vikktbiey appretiated iy thepskilted crystallographer, whilst the relative
met hoxyef
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al t er nat jagRoryveh engidise)airtple WHer@icrefferty o f @ifétarsnmt ihéexirapRapbat i ons
of the PXRD pattern of the crystalline material” of the present invention

and as stenpaity qf the matpdakbeing analysed ordbentdegreecnt coystalimity ohile
dg d wh d
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can have a nelting point in the range of from 155-165C (neasured using a
Per ki n El nmer SC? GA7 at heat| ng,.rate of 20C/ m nute). Experinents
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Such further PXRD patterns of 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-
methoxyethyl)-7-oxo-2H-pyrazolo[4,3- d]pyrimidin-5-yl]-3-pyridylisulfonyl}-4-
ethylpiperazine generated by use of alternative wavelengths are considered to be
alternative representations of the PXRD pattern of the crystalline material of the
present invention and as such are within the scope of the present invention.

The same compound, as defined by the XRD pattern described in Table 1,
when made via alternative routes (as detailed in the Examples section
hereinafter) can have a melting point in the range of from 155-165°C (measured
using a Perkin Elmer DSC7/TGA?7 at a heating rate of 20°C/minute).

Experiments indicate that the crystalline compound as defined herein
tends to exist in one polymorphic form as detailed hereinbefore and as
exemplified hereinafter. Monomorphic compounds are particularly desirable for
pharmaceutical purposes.



WO 02/10171 PCT/ 1B01/01280 6 The crystalline conpound of the present
I nvention, hereinafter referred to as "the conpound” can be adm ni stered

al one butwg @buwan therapy will generally be adm ni st er g@1/Bogeidkxt ure
with a suitabl e pharmaceutical excipient diluent or carrier selected with

regard to the intended route of adm nfstration and standard pharmaceuti cal
practice. For exanple, the conpound can be adm nistered orally, buccally or
sublingually in the form of tablets, capsules (including soft gel
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or as coahfGardPHdralReutiSMigrabice. phar maceutical formul ations of the
conpound may be in coated or un-coated formas desired. Such tablets nmay

contain excipients such as mcrocrystalline cellul ose, |actose, sodium
itrate, calcl di basi |.cj hosphat e, ' d starch
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cel | ul os®liX{reipIgojutionsd PbxSHSPEP§IPes! MiiEls anayrentaigy Havaeing & agolauing

acaci a. Lt : ri ' S SuU j S aL e,
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capsules.  Preferred excipients in this regard, include | actose, starch, a
cel | ul os@mmqtﬁ@u@/@ 'GFraﬁ?\éeHnﬁﬁqulﬁ@lonei gﬁ.ﬂ"epGPV'E{OHQF'eH@Vg@%IQ‘? For
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vari ous sweetening or flavouring agents, cOlouring nmatter or dyes, wth
emul si f yangigh energy dispersion or as coated particles. Suitable pharmaceutical

formulations of the compound may be in coated or un-coated form as desired.

Such tablets may contain excipients such as microcrystalline celluloée,
lactose, sodium citrate, calcium carbonate, dibasic calcium phosphate, glycine
and starch (preferably corn, potato or tapioca starch), disintegrants such as
sodium starch glycollate, croscarmellose sodium and certain complex silicates,
and granulation binders such as polyvinylpyrrolidone, hydroxypropylmethyl
cellulose (HPMC), hydroxypropylcellulose (HPC), sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium stearate, stearic acid,
glyceryl behenate and talc may be included.

Solid compositions of a similar type may also be employed as fillers in
gelatin capsules. Preferred excipients in this regard include lactose, starch, a
cellulose, milk sugar or high molecular weight polyethylene glycols. For aqueous
suspensions and/or elixirs, the compound may be combined with various
sweetening or flavouring agents, colouring matter or dyes, with emulsifying



WO 02/10171 PCT/ 1B01/01280 7 and/or suspending agents and with diluents
such as water, ethanol, propylene glycol and glycerin, and conbi nations
t her eof . Wedixfioed rel ease and pul satil e rel ease dosage f orpgE/BayoRNt ai N
exci pients such as those detailed for inmmedi ate rel ease dosage forns
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castor oil, carnauba wax, paraffin wax, cellul ose acetate phthal ate,
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upon t sol ubi | it t he stance used i, e ere the dru
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prepared. The conpound can a | stered parenterally, for exanple,
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I ntrat h%‘ﬁgbllf%ng excipients maybe present both within the dosage form i.e. within the

matrix, and/or on the dosage form i.e. upon the surface or coating.

Fast dispersing or dissolving dosage formulations (FDDFs) may contain
the following ingredients: aspartame, acesulfame potassium, citric acid,
croscarmellose sodium, crospovidone, diascorbic acid, ethyl acrylate, ethyl
cellulose, gelatin, hydroxypropylmethyl cellulose, magnesium stearate, mannitol,
methyl methacrylate, mint flavouring, polyethylene glycol, fumed silica, silicon
dioxide, sodium starch glycolate, sodium stearyl fumarate, sorbitol, xylitol. The
terms dispersing or dissolving as used herein to describe FDDFs are dependent
upon the solubility of the drug substance used i.e. where the drug substance is
insoluble a fast dispersing dosage form can be prepared and where the drug
substance is soluble a fast dissolving dosage form can be prepared.

The compound can also be administered parenterally, for example,
intracavernosally, intravenously, intra-arterially, intraperitoneally, intrathecally,
intraventricularly, intraurethrally intrasternally, intracranially, intramuscularly or



intraventricularly, intraurethrally intrasternally, intracranially,
I ntramuscul arly or WD 02/10171 PCT/ 1B01/01280 8 subcutaneously, or they

may be adwigu2ghernned by i nfusion or needl el ess injection traaBofo@se For
such parenteral admnistration they are best used in the formof a sterile

aqueous sol ution which may contain otfer substances, for exanple, enough
salts or glucose to nake the solution isotonic with blood. The aqueous

sol utions shoul d be suit abl uf fered referaply to a of from3 to 9),
E Y o SUBRRANCRMa, P JLTRY DR IGTAIS H G Dy dn 0B o 1 I EES IMIBRIO nler
sterile I Ld O ' | A eanekan I heal

t echni ql}%@%}\g%é E%B\?\EC‘? ?ﬁ%}ﬂgég@?@ﬁﬂﬁégﬁﬁﬁﬁi%ﬁ %rt . F(yréegpgltﬁg?}%gfent er al
adni ni star ateérda aqueousasoliption evitich may aaidip eabeagubstances, ffr examplenpound

i || |1y be f 10 500 i n_singl . di.vi ded _ Thus, f
ol o SoughTals S Ulate 12 A SultAIE et Wikl 15Re. | i Rbisedis Ty 550
ng of agdlnprisosRewadbé HuittBi Buffererf i(9efstaBy! 1 @ pHWBf Gforit8 &o 9, i ti e,

as appropriate. The physician in any event will determ ne the actual
dosage wisicessaiyt | The poepargiion 0f| suitahle fiareniedaly ionmylationsi understerile wi |l |

above. asengibhend ealf) ABcorBRieE R Biding WHRcRBChii %ol el cc. e

i ndi vi dkglowrmnistiaoee skillsb @t thdhagher or | ower dosage ranges are nerited and
such are within the scope of this invention. The skilled person will also

appreciate that, in the treatnent of certain conditions (including MED and

FSD), the co : | W ' " basis
(& as needad el & prfertefaaRiBrafof ) RurBRRtRndl naBalfBIeEs o et
f or nul atiéwel cfoiledcompound Iwill csubly debBomesda tabsQl niy ih sipgendr dbided) of t he
conmpoun I |st tablet fill weights may range from50ng to 1000ny. An

d, wh
exanpl e ¥958%l ation for a 1 Ong tablet is illustrated: WD 02/10171
PCT/ 1B01/ 01280

Thus, for example, tableis or capsules of the compound may contain from
5 mg to 250 mg of active compound for administration singly or two or more
at a time, as appropriate. The physician in any event will determine the actual
dosage which will be most suitable for any individual patient and it will vary with
the age, weight and response of the particular patient. The above dosages are
exemplary of the average case. There can, of course, be individual instances
where higher or lower dosage ranges are merited and such are within the scope
of this invention. The skilled person will also appreciate that, in the treatment of
certain conditions (including MED and FSD), the compound may be taken as a
single dose on an “as required” basis (i.e. as needed or desired).

Example Tablet Formulation

In general a tablet formulation could typically contain between about 0.01mg and
500mg of the compound whilst tablet fill weights may range from 50mg to
1000mg. An example formulation for a 10mg tablet is illustrated:



9 Ingredient YW W Free acid, Free base or Salt of Conpound 10. 000*
Lactose 64.125 Starch 21.375 Croscarnell ose Sodi um 3. 000 Magnesi um

St ear at e wobR@of71This quantity is typically adjusted in aggan@aneeso t h
drug activity. The tablets are manuf actured by a standard process, for

exanmpl e, direct conpression or a wet?or dry granul ation process. The
tablet cores may be coated with appropriate overcoats. The conpound can
al so be adm pistered intranasally or by inhalation and are conveniently
del i ver éﬂgﬁsﬁiﬂie formof a dry powder inhal®WMr an aerosol spray

pr esent alfﬂe%’hc‘id 8 b%@ﬁ@dlfcﬁ%(?rﬂ%ﬂhﬁ'e;l Cﬂr@@b* spray or nebuliser with

t he use a sui tabl e propelT'an or odi f | uor onet hane,

t ri chl orlefdtose onet hane, di chl orot et rafl uor@ki®®mne, a hydrofl uoroal kane
such as %’t’ 1,1, 2-tetrafl uoroethane (HFA 134A étrade mar k] or

1,1,1,2 a§§h3 hept af | uor opr opane (HFA 227EA?[ fade mar k]), carbon dioxide

or ot herC@gbgﬁhém)%od,hﬁ]the case of a prepgyhi sed aerosol, the dosage
unit nmay be determ ned by providing a valve to deliver a met ered anount .

The pr eddagnesidmcBigeamtiner, punp, spray or riebd0i ser may contain a sol ution
or suspension of the active conpound, e.g. using a m xture of ethanol and
the propellant as the solvent, which may additionally contain a |ubricant,

e.g. sor*bmaraquhhn@/l|§a§/;ﬂca|@aézﬂué@a lﬁf&@céﬂhh&é‘d\ﬁmsddj vity.or exanple, from

gelatin) for use in an inhaler or insufflator may be fornulated to contain
a powder m x of a conpound of the invention and a swtabl e powder base

such as of..S Q17 280 10Aros| r dry

powder f-I(-)IlgéﬁmtILdBEia %nésrea?@'ﬁ?%?t}é\@(gw % Si%’g(i%{j E%ﬁﬁ}gl& g%hexampe direct
compression or a wet or dry granulation process. The tablet cores may be
coated with appropriate overcoats.

The compound can also be administered intranasally or by inhalation and
are conveniently delivered in the form of a dry powder inhaler or an aerosol spray
presentation from a pressurised container, pump, spray or nebuliser with the use
of a suitable propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, a hydrofluoroalkane such as 1,1,1,2-tetrafluoroethane
(HFA 134A [trade mark] or 1,1,1,2,3,3,3-heptafluoropropane (HFA 227EA [trade
mark]), carbon dioxide or other suitable gas. In the case of a pressurised
aerosol, the dosage unit may be determined by providing a valve to deliver a
metered amount. The pressurised container, pump, spray or nebuliser may
contain a solution or suspension of the active compound, e.g. using a mixture of
ethanol and the propellant as the solvent, which may additionally contain a
lubricant, e.g. sorbitan trioleate. Capsules and cartridges (made, for example,
from gelatin) for use in an inhaler or insufflator may be formulated to contain a

powder mix of a compound of the invention and a suitable powder base such as
lactose or starch.



met ered dose or "puff" contains from1l to 50 ng of a conmpound of the

i nvention for delivery to the patient. The overall daily dose with an

aer osol wld 02081710 the range of from1l to 50 ng whi ch maydygsageied st er ed
in a single dose or, nore wusually, in divided doses throughout the day.
The conpound may al so be fornul at ed f&F deli very via an atom ser.

Formul ati ons for atom ser devices may contain the follow ng ingredients as
solubilisers, ,emulsifi,ers or suspending agents: ter, ethan | ycerol,
o opyl ene gl yAGIOSOT Bk PeBHeR foTRaHRNS. S i et Fagded 80 toakat
chlori demetérlaél‘l(d%@%rb‘ﬁﬂﬁ’,’ cORlaxf HyeN o QbWﬁQ lof & dsthpeus@ Pk MvhtiGh eat e,
oleic acid. Alternatively, the conpound can"be adm nistered in the form of

a suppoforsliyeryriopgbespatient.orTheneyeralyaiy dosel withl ancaeiespl will betinghe or m of

compoundisg,aran bid B markhafey Perdiint RE i ashat ths ol BE.
t r ansder galdlly, inadiided sloeeg throughoekiherlay. by the use of a skin patch. The
conpound may al so be adm nistered by the ocular, pulnonary or rectal

routes. For ophthal mi c use, the conpound can be fornul ated as m cronised

suspensi ons iﬂnéSct%rﬁ;s‘é&dp&%a@ﬁ}g@tged’foﬁﬁﬁéjédef&ﬁbleﬁ\?erggx{/ia BheARmARLY. s

solutions in "1Sotonic, sterrle saline, ronal 'y in

conbi nat Formulatibns for esemisalr i de\/iceyahaﬁscmtdﬁagm &d)llmwihgrﬂngkédierhtdﬁas

Al ternatively, the conpound may be fornmulated in an ointnent such as

pet r ol at%ﬁwé"ﬁﬁ‘?rsapﬁl“f"@ﬁrﬁn Of o gHERSNGING 0 AYPRUSS K H",at?rhee&ﬁﬁ%urﬂiyciﬁm'b he

i nventi o neealvEar a Qs iHt ak8IGetAYIB NiSBHN RleActive
conpoundﬂrsoﬁ)g%endga, oFWi SSO Vezga}/v%,%ﬂ fﬁ%(axphg?@gcgngkisgr gn\ﬁ/]mg%thi&or?g or
nmore of flirotalblons; pjyeihylemeaglycdliethersi spribitap dicleate; olgic ahidt e pet r ol at um
propyl ene glycol, polyoxyethyl ene polyoxypropyl ene conpound, emulsifying
wax and water. Alternatively, it can be formulated as a suitable |lotion or

cream —suspenggémativély s IRk Y edmipduntotal XBEPAEmINReRZ 1Al He Refrh18P14 01280
11 a m xture of one or nore of the following: mneral oil, sorbitan
monost eaupprositary or pessary, or they may be applied topically in the form of a gel,
hydrogel, lotion, solution, cream, ointment or dusting powder. The compound
may also be dermally administered. The compound may also be transdermally
administered, for example, by the use of a skin patch. The compound may also

be administered by the ocular, pulmonary or rectal routes.

For ophthalmic use, the compound can be formulated as micronised
suspensions in isotonic, pH adjusted, sterile saline, or, preferably, as solutions in
isotonic, pH adjusted, sterile saline, optionally in combination with a preservative
such as a benzylalkonium chloride. Alternatively, the compound may be
formulated in an ointment such as petrolatum.

For application topically to the skin, the compound of the invention can be
formulated as a suitable ointment containing the active compound suspended or
dissolved in, for example, a mixture with one or more of the following: mineral oil,
liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene
polyoxypropylene compound, emulsifying wax and water. Alternatively, it can be
formulated as a suitable lotion or cream, suspended or dissolved in, for example,



pol yet hyl ene glycol, liquid paraffin, polysorbate 60, cetyl esters wax,
cetearyl al cohol, 2-octyl dodecanol, benzyl al cohol and water. The conpound

may al so We ¢2&efh1i n conbination with a cyclodextrin. Cyclpedaghi/inse are
known to forminclusion and non-inclusion conplexes with drug nol ecul es.

Formation of a drug-cyclodextrin corrpflex may nodi fy the solubility,

di ssolution rate, bioavailability and/or stability property of a drug

nol ecul e. Drug- cyclodextrin | exes are generally.useful for nost dosage
forms arfi™ ﬁ? r?l?Qf"Pa‘Pri B’I‘Pr?cﬂjﬁgé@o' 3 Q‘@%ﬁﬂgﬂ’i t_@“dﬂ?%‘&?te%r_@ﬁ‘?)l%xat i on
Wi th thepdl{/étﬂyltdef\l@ gl5¥sl arend lrﬁarr‘afﬁﬁy g?@séﬂﬂi’e aéb,g%lct}igl_lég{rﬁéorlér\blaﬁdéétbhm, e.g.

as a carrier, uent or solubilis Al pha-,

ganma- cyaltehielx2ochddenacanes tbanzyhalnojolwnddvatend suit abl e exanpl es are
described in WO A-91/11172, WD A-94/02518 and WD A-98/55148. Generally, in
humans, oral adm nistration the conpound is the preferred route, being the

nost conveni eTHe &pfhpduid PRI e YEdd iRvedrdbinatibAewite! A cysieieRtirin,
di sadvant a(ges associated wi t'h intracavernosal (i.c.) admnistration. A
pr ef er r daYQPAEXtHBS RFRykp@YN e o ingkusignand npydngdsiongemplerempwitl sirgg 250 ny
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OW ng disor r or minpalrmne I on ter

oral  addissolatioratatonbiobbailalsility amalyorxtalitiyi propery of apdrugmhelealiey , Drug-
sublingually or, buccally. For veterjnary use, the conpound, or a
veteri na?Mq&j/j%prﬁodBP'@X%I are ngerially Qﬁ\gf'dl Jer éF‘Pﬁbr‘i“P%ﬁQ&ccf@iSﬂ%b%d sol vate

or pro- didiiridiffidfroutss. 2A814H Siéhaivéto Gire&%&gﬂ%)(?ﬁ&?wqaéedrwrtﬁé” ation
in accordance W th nornmal veterinary practice an e veterinary surgeon
wi || det @chdextrirhenajo bengsed gs ram aaritianyoadditioé, e.gdrasnastarder, adilueht on wi | |

b t . i ate f ti | i . WO 02/10171 PCT/ 1B01/01280 12
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crystal | 4ie soRamIeUhRpIct@rePissGNed RVRTAQ9142982NeYOVAIR/@518 and
phar maceut i cal

I
WO-A—98%51 48.

Generally, in humans, oral administration the compound is the preferred
route, being the most convenient and, for example in MED, avoiding the well-
known disadvantages associated with intracavernosal (i.c.) administration. A
preferred oral dosing regimen in MED for a typical man is from 25 to 250 mg of
compound when required. In circumstances where the recipient suifers from a
swallowing disorder or from impairment of drug absorption aifter oral
administration, the drug may be administered parenterally, sublingually or
buccally.

For veterinary use, the compound, or a veterinarily acceptable salt thereof,
or a veterinarily acceptable solvate or pro-drug thereof, is administered as a
suitably acceptable formulation in accordance with normal veterinary practice
and the veterinary surgeon will determine the dosing regimen and route of
administration which will be most appropriate for a particular animal.



acceptable diluent or carrier. It further provides a veterinary fornul ation
conprising the crystalline conpound of the present invention together with
a veteringig dayiogacept abl e diluent or carrier. The crystalddm@oieibesi al as
defined herein may be prepared according to the preparations and Exanpl es
hereinafter. Preparation of Starting Materials for Exanple 1 Preparation 1
N- ( 3- Car banmoyl -5-et hyl -1 - (2-nmet hoxyethyl)-1 H pyrazol

4-yl }-2-et hoxy-5-(4-ethyl- 1-piperazinyl sulfonyl) nicotinam de. 0 OEt H2N
N NNOw OHM 025,, W INE (a) 2-H dy roxy-5-sulfonicotinic acid

2- Hydr oxyni cof, i | : 194 ; 1-OFNM ; % ol eum
(58.1 Kg) at iilt @‘32‘?""%”&1%_75%}{@%3@3" g&ﬁ@@;{%ﬁ’%@ﬂwﬁgtw&%@ﬁ%ﬁgé@%“ on WD
02/ 1017 leripgalihB0odaropddod of 3heipreserd ineentiorntogdifien wibra pbaimacutishtier
mai ntai ni n S tenmperature for 12hrs the reactor contents were cooled to
15C and "’F(fq%P R dIH@[Y 91 GAEET- cake was then re- slurried with acetone (33Kg)
at roomtenperature, filtered and dried to afford the title conpound
(35.3Kg, 83% as a white solid. Deconposition pt 273C. 8 (DI\/BOng: 7.93 (1
H d), 8.42 (IL fhrthdl .prervidesFaumetepinary| Kedfuatiamosemeisivgabe crystallings

220.17) "compound of the present invention together with a veterinarily acceptable diluent
or carrier.

The crystalline material as defined herein may be prepared according to
the preparations and Examples hereinafter.

Preparation of Starting Materials for Example 1

Preparation 1
N-[3-Carbamovyl-5-ethyl-1-(2-methoxyethyl)-1 H-pyrazol-4-yl}-2-ethoxy-5-(4-ethyl-

1-piperazinyl sulfonyl) nicotinamide.

0

OEt H,N =N

N
~/ \_
NT TN N OMe
0
= Me
0,8
2 \N

(a) 2-Hydroxy-5-sulfonicotinic acid

2-Hydroxynicotinic acid (27Kg, 194.2mol) was added portionwise to 30% oleum
(58.1Kg) at 50°C over 1hr. This caused an exotherm to 82°C. The reaction



(b) Ethyl 2-hydroxy-5-sul fonicotinoate 2-Hydroxy-5-sulfonicotinic acid
(500g, 2.28nmpl) was dissolved in ethanol (2.5L) wth stirring and heated
to 80C. Ao ns 0.5L of solvent was distilled off, theamBogphesced with
fresh ethanol (0.5L) and taken back to 80C. After a further 60m ns 1. QL of
sol vent was distilled off, then replated with fresh ethanol (1.0.) and
taken back to 80C. After a further 60m ns 1.0L of solvent was distilled

ff, th t I to 2 t d, f 16h Th ted
bt oduct MikEftas Bead fiuntle T4a-R” Ak AAINGHISY FI8 demapauleLor S8BT  nder
Docompos ¥ F‘%%&%?C%@%Bté oI RRRRIINEC i florb e i kg Sisthefire-
d), 8. 13lyriiediwith acetone((B8KgHakudmM [tamp@mtumm%rammu@ss to efford de
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(r:eag'[: onDM%?%? 7%\/?3;@'![% ﬁgﬁezg(} edtdljlghr/ie) i xdj?%(é f“l\él@@}f) m?h/g %ﬁﬂﬁyoef@t he ©

t hi onyl reguises 320:&@3. renoved under vacuum with residual thionyl chloride
renoved with a toluene azeotrope to afford the crude title conpound
(30.79g, 108% as a yellowoil. d (CDCI3): 1.46 (3H, t), 4.50 (2H, q), 8.72
(1 H d), 9.09 (1 H d). This was taken directly onto the next step. (d)
Et hyl 2-chloro-5-(4-ethyl-| -pipe razinylsulfonyl)nicotinoate WO 02/10171
PCT/ 1801bhENh 2-hydroxyrfesulionigotinoatel or o- 5- chl or osul f oni cot i noate (30. 7g,

ce cooln e 5 ERoniEbATE AR (SN A FarBRrvES St Areet (B5Lhg? 0. 1"
mol ) andmthr stitrimgl andl Meate® 16 @0°COARBMBOMInS CSlhyF satentnad Bietlled offar ef ul l y
over 30 keepi ng the |nternal terrperature bel ow 10C. Once the addition

was conpg %'f' deplaged 3ith ffresh@banell (Orle R talmback 12 80naAger & fughen hr .
Iﬂgef%;@m‘s‘ﬂgbg‘?g%t tewﬁéér‘g 5&.@ to?fzrﬁ’?ér{' tallabdd With! Fe P BuRMaF ¢bLRL ed
and taken back to 80°C. After a further 60mins 1.0L of solvent was distilled off,
the reaction cooled to 22°C and stirred for 16hr. The precipitated product was
filtered, washed with ethanol (0.5L) and dried at 50°C under vacuum to afford the
title compound (416g, 74%) as a white solid. Decomposition pt 237°C. §
(DMSOQOge): 1.25 (3H, t), 4.19 (2H,q), 7.66 (1H, d), 8.13 (1H, d). m/z (Found:248

[M+H]*, 100%. CgH1oNOgS requires 248.22).

(c) Ethyl 2-chloro-5-chlorosulfonicotinoate

Ethyl 2-hydroxy-5-sulfonicotioate (24.7g, 0.1mol) was slurried in thionyl chloride
(2389, 2.0mol) and dimethylformamide (1.0mL) with stirring. The reaction mixture
was then heated to reflux for 2.5hr. The bulk of the thionyl chloride was removed
under vacuum with residual thionyl chloride removed with a toluene azeotrope to
afford the crude title compound (30.7g, 108%) as a yellow oil. d (CDCls): 1.46
(3H, 1), 4.50 (2H, q), 8.72 (1H, d), 9.09 (1H, d). This was taken directly onto the
next step.

(d) Ethyl 2-chloro-5-(4-ethyl-1-piperazinylsulfonylnicotinoate




compound (37.1g, 103% as a crude yellowgum S (CDCI3): 1.10 (3H, t), 1.42
(3H, m, 2.50 (2H, m, 2.60 (44, m, 3.19 (4H m, 4.43 (2H, q), 8.40 (1 H,
d), 8.80 wolo2Ho1d). m z (Found: 362 [I\/H—I] +, 100% Cl14H21Cl I}k’t(mso{/@gm res
362.85). (e)Ethyl 2-ethoxy-5-(4-ethyl-1-piperazinylsul fonyl)nicotinoate A
sol ution of Ethyl 2-chloro-5-(4-ethyl l41 - pi per azi nyl sul fonyl ) ni coti noate
(36.1 g, Olm)l) |n ethanol (180rrL) was cooled to 10C with stirring.

Sodi um et hoxi de was added gort i onwi se keepi ng the
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0. 0275”0'?4 in toluene (50n) and a solution of sodium
hydr oxi d8 (m);LQ 50 @mzmr)srﬂga_o (4hh, mrht:’ew«@ldnm) 4dadat g),ig.40 thidsd), WB®hase

i ont (g B FooBion B ik, Cabla s Raured ke BB o “ana

adj ust ed to pH=5.6 by addition of c. hydrochloric acid. The precipitated
product was slurried with ice cooling for 15m nutes, filtered, water washed
and dried under vacuo at 50C to afford the title corrpound (4.1 g, 43% as
an of f- nodni (3H t), 1.39 (3H t),
2.82 (2 q), 8.25 (1 H d),
8.56 (1 Arlsodi)tlorrrbt Ethi}lomaxthlo%éis {4VéiH}yH=1 pl@@%znrﬁ}lb@l‘ﬂaﬂvmﬂéﬁm@qen 1(86.1844. 38) .

0.1mol) in ethanol (180mL) was cooled to 10°C with stirring. Sodium ethoxide

(10.2g, 0.15mol) was added portionwise keeping the temperature below 20°C.
The reaction mixture was then stirred at ambient temperature for 18 hours. The
precipitate was filtered off and water (180mL) added to the filtrate. The filtrate
was then heated to 40°C for 1 hour. Ethanol (180mL) was then distilled off at
ambient pressure and the remaining agueous solution allowed to cool to ambient
temperature. The precipitated product was then filiered off, washed with water
and dried under vacuo at 50°C to afford the title compound (12.6g, 34%) as a
light brown solid. M.p. 66-68°C. 3 (CDClg): 1.04 (3H, 1), 1.39 (3H, 1), 1.45 (3H, 1),
2.41 (2H, q), 2.52 (4H, m), 3.08 (4H, m), 4.38 (2H, q), 2.57 (2H, q), 8.38 (1H, d),
8.61 (1H, d). m/z (Found:372 [M+H]", 100%. C1¢H26N305S requires 372.46).

(f) 2-Ethoxy-5-(4-ethyl-1-piperazinylsulfonyl)nicotinic acid

Ethyl 2-ethoxy-5-(4-ethyl-1-piperazinylsulfonyl)nicotinoate (10.2g, 0.0275mol)
was dissolved in toluene (50mL) and a solution of sodium hydroxide (1.1g,
0.0275mol) in water (20mL) added to it. This two phase mixture was then stirred



(Cl) Ethyl 3-ethyl-1H pyrazol e-5-carboxylate OH N~ NEOI M To a

stirred solution of 2,2-dinethoxybutane (10 g, 84.7 mvbl) in CH2CI 2 (50 nlL)
under a nwig®@geiriat nosphere at 0C was added pyridi ne (13. patlaBoiléRsp nvol ).
The reaction m xture was maintained at. 0OC and a solution of trichloroacetyl
chlioride (18.9 nl, 169.5 mwbl) in CH2EL2 (35 nL) was added over 1 hour with
constant stirring. The yell ow orange solution begins to precipitate a white

solid as the ectiBn ores%es. The reaction mxture is all owe %o war m
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tenper atwhige sbiig. ' ot i & ef), b: nd
et hanol was rsemvwgfg%aatjﬁemﬁ ?gawugﬁ t)?):ﬂgsgsm.{)T%??%pﬁ%ggnt

m xture $QS s a0t &H OM.CA25Q 32K, 290 &i25 . (1Fhed\WB68/ (U4,74). m/z

PCT/ 1B01 ' nj C re.dri SH), filtered and
evaporat@@@%@é&%ﬁ@sg“g-?%%@?%?cﬂf“'f%egﬁ'é conpound as a brown
oil, 12.05 g, 85% 1H NMR (300 MHz, CDCI3): 3 = 1.20 (3H, t), 1.28 (3H t),
2.67 (2H, q), 4.29 (2H ), 6.55 (1 H, s), 12.56 (1 H s). LRVB mfz= 167.1
[ MH +, C8H12N202 requires 168.2. (h) Ethyl 3-ethyl-1Hrw azol e-5-carbox

iy ¢ acid] Ethil DettfP1H-DMfazole-5-carboxylate

EtO \ I Me

To a stirred solution of 2,2-dimethoxybutane (10 g, 84.7 mMol) in CH.Cl, (50 mL)
under a nitrogen atmosphere at 0°C was added pyridine (13.7 mL, 169.5 mMol).
The reaction mixture was maintained at 0°C and a solution of trichloroacetyl
chloride (18.9 mL, 169.5 mMol) in CH-CL, (35 mL) was added over 1 hour with
constant stirring. The yellow-orange solution begins to precipitate a white solid
as the reaction progresses. The reaction mixture is allowed to warm to room
temperature over 20 h. The reaction mixture was diluted with ethanol (150 mL)
and re-cooled to 0°C before treatment with hydrazine hydrate (8.2 mL, 169.5
mMol) as a solution in ethanol (35 mL) over 30 min. The reaction was heated to
50°C and solvent was distilled at atmospheric pressure. The temperature was
increased until the head temperature reached 78°C. Reflux was maintained for a
further 2 h, before cooling to room temperature. The reaction mixture was diluted
with water (250 mL) and ethanol was removed by evaporation at reduced
pressure. The resultant mixture was extracted with CHxCl» (3 X 200 mL). The



Aqueous sodi um hydr oxi de solution (10M 100 m, 1.0 nol) was added dropw se
to a stirred suspension of the title conpound of Preparation 1(g) (66.0 g,
0.39 ol wg @getihanol and the resulting solution heated uygdasol/ehkux for 4
hours. The cool reaction m xture was_concentrated under reduced pressure
toca. 200 M, diluted with water (2&?0 m) and this m xture washed with
toluene (3 x 100 mM). The resulting aqueous phase was acidified with

anddri drayingt coRanioRo vere vited dMgRQ4: BRteshgoavardrad Bt BotesiBoo) -
1. 13 ( 3hprebsure 0&ffofdtiB iitld cdrmpblintta®)a blown dt, le_t.w?,fsﬁzo@r opyl -1

H pyrazol e-5-carboxylic acid Fum ng sul phuric "acid 7.8 m) was added
dropwi se to stirred, ice-cooled fumng nitric acid (16.0 nm), the

resul ti t) at 0C, - - |

pyr azol e 5N A MIE EPG R 2B R Bt (BHHe2267 43H. pbeb29 43Hs
0.106 gl B.B%‘jg‘i’-ﬂ szqé_%gqmsg)_over 30 m nutes whilst maintaining the

reacti on” tenperatUre bel'ow 60C. The resulting solution was heated for 18
hours at 60C, allowed to cool, then poured onto ice. The white precipitate
was col | WO 71+ PCT/ 1804/ 0128 shed wth water and dried
by sucti@ﬁ@%ﬁl@%ﬁ@%ﬁhﬂg@@ﬁﬁéﬁﬁ%%%@.%ﬁ mp. 170-172C. Found: C,
42.35; H, 4.56; N, 21.07. C/HON3O4 requires C, 42.21; H, 4.55; N, 21.10%
8 (DvsCGd6): 0.90 (3H,t), 1.64 (2H,n), 2.83 (2H, M, 14.00 (1 H,;s). (i)
3-Ethyl-4-nitro-1 H pyrazol e-5-carboxylic acid OH N_ NHOI 02N

Cbt ai d i ti 1(h), b I ith th
g e TR L S R TS
(3H,t), 2.84 (2H,m, 13.72 (1 H, s).
0 H
N\
N
HO \ I Me

Aqueous sodium hydroxide solution (10M; 100 ml, 1.0 mol) was added dropwise
to a stirred suspension of the title compound of Preparation 1(g) (66.0 g, 0.39
mol) in methanol and the resulting solution heated under reflux for 4 hours. The
cool reaction mixture was concentrated under reduced pressure to ca. 200 ml,
diluted with water (200 ml) and this mixture washed with toluene (3 x 100 ml).
The resulting aqueous phase was acidified with concentrated hydrochloric acid to
pH 4 and the white precipitate collected and dried by suction to provide the title
compound (34.1 g). § (DMSOgg): 1.13 (3H,1), 2.56 (2H,q), 6.42 (1H,s).

(i) 4-Nitro-3-n-propyl-1H-pyrazole-5-carboxylic acid

Fuming sulphuric acid (17.8 ml) was added dropwise to stirred, ice-cooled fuming
nitric acid (16.0 ml), the resulting solution heated to 50°C, then 3-n-propyi-1H-
pyrazole-5-carboxylic acid (Chem. Pharm. Bull., 1984, 32, 1568; 16.4 g, 0.106
mol) added portionwise over 30 minutes whilst maintaining the reaction
temperature below 60°C. The resulting solution was heated for 18 hours at

60°C, allowed to cool, then poured onto ice. The white precipitate was collected,



(k) 4-Nitro-3-n-propyl-1 H pyrazol e-5-carboxam de A solution of the title
conpound of Preparation 1(i) (15.4 g, 0.077 nol) in thionyl <chloride (75
m) was hed@dowrider reflux for 3 hours and then the cool pgaghi/ensge M xture
evapor at ed under reduced pressure. The residue was azeotroped with
tetrahydrofuran (2 x 50 m) and subseéﬂjently suspended in tetrahydrofuran
(50 ni), then the stirred suspension ice-cooled and treated wth gaseous

ammoni a Lﬁf%i our. Water (50 m) was added and the resulting m xture
evapor at \é’éSh with walgr aed CHI%@U%CHO@ igi vielddhe ditle commpaimd @Bi4).trhitk ur at i on

w th wat d tl u 14. 3 g)
mp. To7 Q3G felfrt, 43y WE‘?S@‘WFW S5 ENO R TIDS. e 2l os
42.42; Hy.55; 09; 2N1098. 25 YDMEO 3}@ 3)901 64HeH, m) 1 ofh @l’:ﬂnﬁ‘? 146086
(2Ht) 768(1Hs) 8.00 (1 s Et hyl - 4- nltro-

H- pyr azol1é,8)- car boxani de WO 02/ 10171 PCT/ 1801/01280 18 OHN H2N 02N
btained fromthe title conpound of Preparation 1(j), by analogy with
Preparation 1(k), as a white solid (90%. S (DvMsQd6): 1.17 (3H,t), 2.87
(2H m, : 8zd1d-FaboxlicHtid 1 H s). LRVE: miz 185 (Ml)+.
(m (i) 5-Ethyl-1 -(2-nethoxyethy -nitro-1 H pyrazol e-3-carboxamde. O
H2N -~'N\ 02N Ove Me A m xture of 3-ethyl-4-nitro-

| H pyrazol e-5-carboxam de (2.5 kg, 13.6 M), sodiumcarbonate (1.8 Kg,
17.0 Mol) and 2-bronoet hyl et hgl etﬁer (1.98 kg,

HO

Obtained from the title compound of Preparation 1(h), by analogy with the

process of Preparation 1(i), as a brown solid (64%). & (DMSOgs): 1.18 (3H,1),
2.84 (2H,m), 13.72 (1H,s).

(k) 4-Nitro-3-n-propyl-1H-pyrazole-5-carboxamide

A solution of the title compound of Preparation 1(i) (15.4 g, 0.077 mol) in thionyl
chloride (75 ml) was heated under reflux for 3 hours and then the cool reaction
mixture evaporated under reduced pressure. The residue was azeotroped with
tetrahydrofuran (2 x 50 ml) and subsequently suspended in tetrahydrofuran (50
ml), then the stirred suspension ice-cooled and treated with gaseous ammonia

for 1 hour. Water (50 ml) was added and the resulting mixture evaporated under
reduced pressure to give a solid which, after trituration with water and drying by
suction, furnished the title compound
(14.3 g), m.p. 197-199°C. Found: C, 42.35; H, 5.07; N, 28.38. CsH;oN,O;
requires C, 42.42; H, 5.09; N, 28.27%. § (DMSOus): 0.90 (3H,t), 1.68 (2H,m),
2.86 (2H,t), 7.68 (1H,s), 8.00 (1H,s).

() 3-Ethyl-4-nitro-1H-pyrazole-5-carboxamide




14.2 Mol) in THE (22.5 L) and water (2.5 L) was heated under reflux and
stirred for 20 hours. The m xture was cooled to anbient tenperature and
CH2Cl 2 ( 6W0b2/1b)71and water (22.5 L) were added. The resul tnitiger/g@gs ¢ and
aqueous | ayers were separated. The aqﬂeous phase was extracted with CH2Cl 2
(22.5 L) and the conbined organic soltion was distilled under atnospheric
pressure and replaced with ethyl acetate (33 L) to a final volune of 17 L.

The cooled m xture was granul ated at anbient tenperature for 2 hours,

filtered and washed with ethylpacetate (2.5 L). This afforded 5-ethyl-|
-(2-nmet hoxyethyl)-4-nitro-1 H raz@L@ 3-carboxam de as a white

crystalline solid, 2.10 kg, 57% . T 140C. WD 02/10171 PCT/1B01/ 01280

19 Found: C, 44.46; H, 5.79; BN 23. H14N404 requires C, 44.63; H

5.79; N, 23.14% S(CDClI3): 1.18 (3W, t)>2.98 (2H, q), 3.22 (3H, s), 3.77
(2H, t), 4.28 (2H, q), 6.03 (1 HOMN), 7.36 (1 H s). LRVS: mz = 243
(Mt1)+ (m(ii) 5-Ethyl-1-(2-nethoxyethyl) 4-nitro-1

H pyrazol e- 3- car boxam de. A m xture of

3-et hyl -4-nitro-1H pyrazol e-5- car boxam de (25 g, 0.136 Mdl), sodium

car bonat e e
suspende @bfeﬂﬁ&?ﬁo% l?r]éttﬁ% ecf{ﬁ@ %ﬁ@d)gfl%@dﬁ? é{ °q1 gX%nt%iorQ&er at 3@ ara%‘ﬁ

2- bronoef(Rylas arwmw s@ﬁm@o%)LZSQDMso 114371\(3HtV\@Wa(@@em)anmtmm)xture
was heated to reflux and stirred f 0 hours. The mxture was cooled to
anbi ent T.68&Hza)uY &0 @hbis)altBMS 2@@1@5 (M+#dS added. The resultant slurry
was warnmed to reflux and held at that tenperature for 30 mn before
cooling to roomtenperature. The resultant precipitate was granul ated at
roomterrperature for 3 h, filtered and vacuumdried to afford

5-et hyl - 1- (2- et hoxyet hyl )-4-nitro-1 H pyrazol e-3- carboxam de as a yell ow
crystal line SO|Id 24 3 g 74% Data as1reported forb Preparatlon 1 (m(i).

A mixture of 3-ethyl-4-nitro-1H-pyrazole-5-carboxamide (2.5 kg, 13.6 Mol),
sodium carbonate (1.8 Kg, 17.0 Mol) and 2-bromoethyl methyl ether (1.98 kg,
14.2 Mol) in THF (22.5 L) and water (2.5 L) was heated under reflux and stirred
for 20 hours. The mixture was cooled to ambient temperature and CH.Cl, (67.5
L) and water (22.5 L) were added. The resultant organic and aqueous layers
were separated. The aqueous phase was extracted with CH,Cl, (22.5 L) and the
combined organic solution was distilled under atmospheric pressure and
replaced with ethyl acetate (33 L) to a final volume of 17 L. The cooled mixture
was granulated at ambient temperature for 2 hours, filtered and washed with
ethyl acetate (2.5 L). This afforded 5-ethyl-1-(2-methoxyethyl)-4-nitro-1H-
pyrazole-3-carboxamide as a white crystalline solid, 2.10 kg, 57%. m.p. = 140°C.



O H2ZN' ): NN H2ZN Ovw M A mxture of

5-et hyl - 1- (2- met hoxyethyl )-4-nitro-1 H pyrazol e- 3-carboxam de (20 g, 82.6
mvbl ) andwa@dhiz1(1 g) in nethanol (200 m -) was pressuri ged/@h1yEsP2/ 10171
PCT/ 1B01/ 01280 20 50psi/25C in a sealed vessel and stirred for 15 hours.

At the end of the reaction the mixture was filtered t hrough arbocel and
the filter cake was washed with nethanol. The nmethanolic sol uti on was

el v ERuRl: 55 BERBST S oA B et FOLRIBSutbS Rty B Ay °
tenperatgreebor 2 h filtered and washed with ethyl acetate (20 nmL) to

afford 4-am no-5-ethyl -1-(2- rret hoxyet hyl ) -1 H-pyrazol e-3-carboxam de as a
white crystalline solid, 15 g, 88% mp. = 131 C. Found: C, 50.75; H 7.62;

25, BRI e 553 (s B0 iy, o oo b 2

t), 5. 2(1|q13)|—|7§9(1|-6 $9 (1 H s). LRMS: mz = 213 (Mrl)+ (o
N 13- Carbam)y -5-ethyl'-1 -(2-nethoxyethyi)-1 H pyrazol - 4-yl } - 2- et hoxy- 5- (4-
ethyl-1-piperazin | sulfonyl) nicotinamde. 0O Ot HZNi \N NNOw C M

0 H 02PRMS: miz = 243 (M+1)*

(m)(ii) 5-Ethyl-1-(2-methoxyethyl)-4-nitro-1H-pyrazole-3-carboxamide.

A mixture of 3-ethyl-4-nitro- 1H-pyrazole-5-carboxamide (25 g, 0.136 Mol),
sodium carbonate (18 g, 0.17 Mol) and sodium iodide (20.4 g, 0.136 Mol) were
suspended in ethyl methyl ketone (125 mL) at room temperature. 2-bromoethyl
methyl ether (12.8 mL, 0.142 Mol) was added and the mixiure was heated to
reflux and stirred for 70 hours. The mixture was cooled to ambient temperature

and water (250 mL) was added. The resultant slurry was warmed to reflux and
held at that temperature for 30 min before cooling to room temperature. The
resultant precipitate was granulated at room temperature for 3 h, filtered and
vacuum dried to afford 5-ethyl-1-(2-methoxyethyl)-4-nitro-1H-pyrazole-3-
carboxamide as a yellow crystalline solid 24.3 g, 74%. Data as reported for
Preparation 1(m)(i).

(n) 4-Amino-5-ethyi-1-(2-methoxyethvl)-1H-pyrazole-3-carboxamide.

H,N —N_
N
~ _\_
OMe

Me

H,N

A mixture of 5-ethyl-1-(2-methoxyethyl)-4-nitro-1H-pyrazole-3-carboxamide (20 g,
82.6 mMol) and 5%Pd/C (1 g) in methanol (200 mL) was pressurised at



NEt route a 2-ethoxy-5-(4-ethyl-I-pipe razinylsulfonyl)nicotinic acid
(2.31 kg, 6.73 Mol) was suspended in ethyl acetate (16.2 L) and

1, 1- car bowy @iwidazol e (1.09 kg, 6.73 WO 02/10171 PCT/ 1BO¥@ha8Ho1280. Mol )
was added at roomtenperature. The reaction m xture was heated at 45C for
40 minutes and then the reaction was #irred for a further 40 ninutes at
reflux. After cooling to anbient terrperature

4- am no- 5- et hgl -| - (2-nmet hoxyet hyl ) -1 razol e- 3-carboxam de (1.5 kg,
7.06 MoIS0psH2 a@ldjba seglacheessebpiad SWQ@' lfi@lé hadrs. tAbthee%m pbihesterete for a

furth I h th
il ter dgdRRAar® HBRTHIEY ol Ereot) B, B 6 8% wlde WESRRe i) "
afford I‘méﬁhaﬁ@t bamm/ mdihgidlid sdlutién Wﬁshdﬁlﬂédﬂ‘ﬁt)&\tﬂ!\dﬁpﬁ&éﬁembséhn@ an@-

et hoxy-5- (4-et - pi per azi nyl sul f onyl ) ni cotinam de as an off white

crystal |rpﬁl@ce§ldwmeﬂwl acellp igadinalygjunie afsHIO miguhlae ceolegimixturerwag 56: N,

(3 1) SRR fbelpurist Sh firopepdn %aéégﬁ%ﬁﬁ‘v%%el (o1

q), 3. 12(204H,-) 1o affdd3Bafiimd-5sthylst @:rr(eﬁhbxye)hyl)ﬂdﬂﬁp)(ratbleta carboBaide o),

RN s SWHS GHRIBInG sth a5 e ok e ey TG diaid: & 5008 H 7leb ™ *)

- pi pera | ( » NO | ) was suspended in
et hyl atzzrg%ét gg(g%%émt?ﬁ %‘rag@ car%%n@lhd??n Igagglag%)m 3g, 0.082 Mol) was

added at roomtenperature. The reaction mxture was heated at 45C for 15
et e, SO A Totd Tob aebRR) s eapdiht shes J4 it a3 88 ., T

- (2- met hoxy ¢t BY99 1JHI—§ 80339 @).3- carboxamide (16.5 g, 0.078 M) was added
to the r(;(oo ?d m X ure) a??}‘ the)reactlon stirred for a further 17 hours

under reflux. The solution was cooled and water (0.07 L) and ethyl acetate

(0-17 L) 2ot 1513 L by was

(0) N-[3-Carbamovl-5-ethyl-1-(2-methoxyethyl)-1 H-pyrazol-4-yl}-2-ethoxy-5-(4-
ethyl-1-piperazinyl sulfonyl) nicotinamide.

0
OEt H,N =N
N
~ _\_
NN N OMe
o]
/ Me

route (a)
2-ethoxy-5-(4-ethyl-1-piperazinylsulfonyl)nicotinic acid (2.31 kg, 6.73 Mol) was
suspended in ethyl acetate (16.2 L) and 1,1-carbonyldimidazole (1.09 kg, 6.73



warnmed to 40C and the organic separated. The organic was concentrated to by
evaporating 0.23 L solvent. The slurry was cool ed, granulated at 0- -10C
filtered wow/ha filter cake was washed with 90% wat er / pkQ%mei/bigko

acetate, (2 nL /g) to afford N-[3-carbanmoyl-5-ethyl-I -(2-nmethoxyethyl)-1
H- pyrazol - 4-yl }-2-et hoxy-5-(4 WO 02/ 18171 PCT/ 1B01/ 01280 22

et hyl -1 -pi perazinyl sulfonyl) nicotinam de as an off white crystalline
solid, 38.79, 89% mp. = 159-161 C. _6(CDCI 3): 1.04 (3H, t), 1.22 (3H, t),

7
1. 61 (3HVIohywaadded atroem tempsratur The reactsm mixiure was heated phb° Gy, 3. 36

3H, P < 7 : , .68 (1
sy o) o240 ryinalsiand lnegting eption s shufbiGr iher f fiiichellar FuuaC PN 17,
Pr epg_r atAtzber @_bofﬂhgsirtbi {wr\]mhmertémpgraf&are Bié\lamc?S%thong-g-mgghozye;hylwH- i

ridine-2-am no-5-sul phoni c_aci " ~ = - Am nopyri di ne
l(:%Og, 0. BEAEAIP-Sraaroea %&-ﬁil@m%@wewa%édﬁ?wﬁze Peoleﬂenpﬁureaé%) and
the resuhbl Rachoh Sl 9e3%6H %‘ bé‘h%ré Bhﬁér RIS - TR iRk Whs Edlied
reacti on was poured onto Ice IZ 00g) and the mxture stirred In an 1ce/salt
bat h f orfiltesed andhbe fikehcaleswad mashedwlith 8@ swaleend Do ethys atelaten(Bdnlt he

solid washed with ice ter (200M) .a old INM (200 ) and dri under
suction /52 afx pl,eg'fo[rcﬁe T Tc@rbé?}ﬁ%' 'ﬁ&‘ﬁ'g" -g@!trilqi(,yegly%_- g’dfpvm%‘{-y' ¥z 175
(Mr1) +. dthokysl@iatyRt pipdiazidyPE@ByD- Aitbifaiide a8idh offivhib Brystalline
solid, 3.16 kg, 88%. m.p. = 156°C. Found: C, 51.33; H, 6.56; N, 18.36.
Ca23H3sN706S requires C, 51.40; H, 6.53; N, 18.25%.

8(CDCls): 1.04 (3H, 1), 1.22 (3H, 1), 1.60 (3H, 1), 2.44 (2H, q), 2.54 (4H, m), 2.96
(2H, q), 3.12 (4H, m), 3.36 (3H, s), 3.81 (2H, 1), 4.27 (2H, 1), 4.80(2H, q),
5.35(1H, s), 6.68 (1H, s), 8.66 (1H, d), 8.86 (1H, d), 10.51 (1H, s).

LRMS: m/z =539 (M+1)*

route (b)

2-ethoxy-5-(4-ethyl-1-piperazinylsulfonyl)nicotinic acid (27.5g, 0.08 Mol) was
suspended in ethyl acetate (0.193 L) and 1,1-carbonyldimidazole (13.3g, 0.082
Mol) was added at room temperature. The reaction mixture was heated at 45°C
for 15 minutes and then the reaction was stirred for a further 60 minutes at reflux.
After cooling to ambient temperature 4-amino-5-ethyl-1-(2-methoxyethyl)-1H-
pyrazole-3-carboxamide (16.5 g, 0.078 Mol) was added to the cooled mixture,
and the reaction stirred for a further 17 hours under reflux. The solution was
cooled and water (0.07 L) and ethyl acetate (0.17 L) added. The slurry was
warmed to 40°C and the organic separated. The organic was concentrated to by
evaporating 0.23 L solvent. The slurry was cooled, granulated at 0- -10°C filtered
and the filter cake was washed with 90% water / 10% ethyl acetate, (2 mL /g) to
afford N-[3-carbamoyl-5-ethyl-1-(2-methoxyethyl)-1H-pyrazol-4-yl}-2-ethoxy-5-(4-



0=S=0 OH Bromne (999, 0.62nm01l) was added dropw se over an hour, to a hot
solution of the product fromstage a) (108g, 0.62npl) in water (600m) so
as to maiwoaiznogyr steady reflux. Once the addition was corpdaieebigo
reaction was cooled and the resulting mxture filtered. The solid was
washed with water and dried under WO €2/10171 PCT/ 1B01/01280 23 suction to
afford the title conpound, 53.4g; S (DvbQd6, 300MHz): 8.08 (1 H, s), 8.14
(1 H s);, LRVM5 : mz 253 (M+. c) Pyridine-3-brono-2-chloro-5-sul phonyl

chl ori defthir V%Weéaﬁf‘yll SU%@%&'C@“W@SIQ& awffowh%darxmamwsodl@ 89.769,

110. OMmoggeyi rpnganr was added dropwi se to an ice-cool ed solution of
t he product from stage "(25.3g, 100. Omol) in aqueous hydrochloric acid
(115m, 20%, so as to msu ntain the tenperature below 6C. The reacti on was

[ d ' 0C and f t t
The T cactCRE: Tk tb@gﬁ%?bﬁbﬁr@ﬁ@ﬁ“t%%&éd@ﬁi“&»ié@%?&%mﬁ)”{’a%&Eé.edue

dried u a r tu o hj,s
phosphoF@ﬁ p@h;é;?:j%]@ﬁ dr%? §8§6 3§H1 X §q1) %*ﬁ}d)f) LLgZp (ﬁrub (fgié(?ﬁbr(i‘)de (1
m, 10. 8nB6()H, & s6. BBe(ﬂHds)atS 8@ $1H{ dy, 8B OIUH, <), #DG1 (tHes).cool ed. The
reaction m xture was poured onto ice (100g) and the resulting solid
filtered, and washed with water. The product was dissolved in
di chl or dcRMSame’z dBB8MNMGSO4), and evaporated under reduced pressure to
afford the title conpound as a yellow solid, 26.58g; 6 (CDCl3, 300MHz) :
8.46 (1 H s), 8.92 (1 H 5s).

Preparation of Starting Materials for Example 2

a) Pyridine-2-amino-5-sulphonic acid

NH,
N7
' S

0=8=0
OH

2-Aminopyridine (80g, 0.85mol) was added portionwise over 30 minutes to oleum
(320g) and the resulting solution heated at 140°C for 4 hours. On cooling, the
reaction was poured onto ice (200g) and the mixiure stirred in an ice/salt bath for
a further 2 hours. The resulting suspension was filtered, the solid washed with ice
water (200ml) and cold IMS (200ml) and dried under suction to afford the title
compound as a solid, 111.3g; LRMS : m/z 175 (M+1)".

b) Pyridine-2-amino-3-bromo-5-sulphonic acid

Br

\ /=

N
I

O=§=O
OH

Bromine (999, 0.62mol) was added dropwise over an hour, to a hot solution of
the product from stage a) (108g, 0.62mol) in water (600ml) so as to maintain a
steady reflux. Once the addition was complete the reaction was cooled and the
resulting mixture filttered. The solid was washed with water and dried under



d) 3-Brono-2-chl oro-5-(4-ethyl pi perazin-1 -1|sul phonyl)pyridine C  Br |
0=5=0 | (N) N A solution of 1-ethylpiperazine (11.3m, 89.0mmol) and
triethyl agigw/104. 5nl, 89. Omol) in dichl oronet hane (150mPr/gaso@ssded
dropwi se to an ice-cooled WO 02/10171_PCT/ 1B01/ 01280 24 solution of the
product from stage c) (23.0g, 79. omofy in dichi or onet hane (150m ) and the
reaction stirred at OC for an hour. The reaction m xture was concentrated

o orat o Bt e b0abrg 58 ket SbBSGHa TN : .68 (1M, o
di chl or oggyhape iyg_tﬁmgo re%?j&%:sl '\%8097 3) _to afford the t|tIe corrpound as an

orange soli 1.05 (3H, t), 2.42 (2H, q), 2.55
(4H, m, 3. 12 (4H n) 8.24 (1 H, s) 8.67 (1 H s). e)
3- Brorm- - et hQxy:.5- | sul phonyl ) pyridine Br NI r

0=S=0 %N tage d) (6.60g, 17.9mol)
and sodi um et hoxi de cl
N7 Br
l L
O=§=O
cl

A solution of sodium nitrite (7.6g, 110.0mmol) in water (30ml) was added
dropwise to an ice-cooled solution of the product from stage b) (25.3g,
100.0mmol) in aqueous hydrochloric acid (115ml, 20%), so as to maintain the
temperature below 6°C. The reaction was stirred for 30 minutes at 0°C and for a
further hour at room temperature. The reaction mixture was evaporated under
reduced pressure and the residue dried under vacuum at 70°C for 72 hours. A
mixture of this solid, phosphorus pentachloride (30.0g, 144mmol) and
phosphorus oxychloride (1ml, 10.8mmol) was heated at 125°C for 3 hours, and
then cooled. The reaction mixture was poured onto ice (100g) and the resulting
solid filtered, and washed with water. The product was dissolved in
dichloromethane, dried (MgSO,), and evaporated under reduced pressure to
afford the title compound as a yellow solid, 26.58g; 8 (CDCl;, 300MHz) : 8.46
(1H, s), 8.92 (1H, s).

d) 3-Bromo-2-chloro-5-(4-ethylpiperazin-1-ylsulphonyl)pyridine
Cl

N\Br

l~

0=8=0

E]

A solution of 1-ethylpiperazine (11.3ml, 89.0mmol) and friethylamine (12.5ml,
89.0mmol) in dichloromethane (150ml) was added dropwise to an ice-cooled



(6.09g, 89.55mml) in ethanol (100m ) was heated under reflux for 18 hours,
then cool ed. The reaction m xture was concentrated under reduced pressure,
the resivd@wpeititi oned between water (100m ) and et hyl agai@heo28P0m ),
and the |ayers separated. The aqueous, phase was extracted with ethyl
acetate (2x100mM ), the conbi ned orgahic solutions dried (MgS™) and
evaporated under reduced pressure to afford the title corrpound as a brown

lid, 6 d 41, 27 3 11, C1 Br N3CBS
! 3 ooty of 8 proayt gt “Bagdiy @ o orpdich e dicheropE LS‘*?&LFS
t), 2.4216@) ar)d the %aéﬁcbh sfilred at- ¢ f(ﬂ'"hn rﬁour4Tﬁé réabhorﬂ)mx@ré%sll

s), 846(111 LRVMG : mz 378, 380 (M+l)*. f) Pyridine 2-ethoxy
_ 5. ( 4- etaopcpntse zwﬂqr-rwggeqbwsaure anddhe arsidial kiovn eil was pusiiiedrbyd

02/ 1017 1 e pf the
pr oduct omﬁsth'}tl]:;ré9"15):i g@rgpﬁgg,or%sggwgl ?: ‘ﬁ& hé?a:}flﬂ%"{ 1@%&?&@% Pmml ),
and pal Ic&d\lummélhaheiméManDhMHpimOSWS)nl@) affbrdﬂtth@rtﬂle (:Gﬁmo)mwaés dreated at
100C and 200 psi,, under a_carbon nonoxi de atnosp 18 hours, then

cool ed. OFARO® 884, thog §1(GD@|3N§QOM'/'B¢@H@Q%6BHJMT&I@2 426(8H@@I&1 2.p% &45um; and t he

resi due | ography on silica gel, using an elution
gr adi enté)g? (jdH ’?‘gﬂbﬁgﬁé%?@ﬂ’oﬁg' (100:0 to 97:3) to afford the title
conpound as an orange oil, 6.2g; 8 (CDC13, 300MHz) : 1.02 (3H, t), 1.39

3H, t), . 1.45 (3H, t 2.40 (2H, 2.54 (4H, 3.08 (4H, 4.38 (2H,
((:]), 4 )559)(2H3' omo-2)e hox -5-4(- Iq)er zin-1-yl (s horr?l rldlne( . (

o

N]\Br

=

O——?—
N

E]

A mixture of the product from stage d) (6.60g, 17.9mmol) and sodium ethoxide
(6.09g, 89.55mmol) in ethanol (100ml) was heated under reflux for 18 hours,
then cooled. The reaction mixture was concentrated under reduced pressure, the
residue partitioned between water (100ml) and ethyl acetate (100ml), and the
layers separated. The aqueous phase was extracted with ethyl acetate
(2x100ml), the combined organic solutions dried (MgSO,4) and evaporated under
reduced pressure to afford the title compound as a brown solid, 6.41g; Found :
C, 41.27; H, 5.33; N, 11.11. Cy3H0BrNsOsS requires C, 41.35; H, 5.28; N,
10.99%; & (CDCls, 300MHz) : 1.06 (3H, t), 1.48 (3H, 1), 2.42 (2H, q), 2.56 (4H, m),
3.09 (4H, m), 4.54 (2H, q), 8.10 (1H, s), 8.46 (1H, s); LRMS : m/z 378, 380
(M+1)*. ‘

) Pyridine 2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)-3-carboxylic acid ethyl
ester




8.37 (1 H s), 862 (1 H s); LRMs: mz 372 (M:l)+* g) Pyridine

2- et hoxy- 5- (4- et hyl pi perazi n-1-yl sul phonyl )-3-carbox liy ¢ acid 0 O N --
OH O=S=Gwdo2tbh?n N J A m xture of the product from stagednBideRsy,

13. 35mml ) and aqueous sodi um hydroxide solution (25nl, 2N, 50.Omvol) in
ethanol (25m) was stirred at room t®hperature for 2 hours. The reaction
m xture was concentrated under reduced pressure to half it's volune,
washed with ether and acidified to pH 5 using 4N WO 02/10171 PCT/ 1B01/ 01280
26 hydrochloric acid. The aqueous “sol ubi on was extracted with
di chl oronet hane (3x30m ), the conbj

ne or/ggni c extracts dried (MgSO4) and
evapor at ed under reduced pressur or
)

af ¢ the title conpound as a tan
coloured solid, 4.02g; 8 (Dvs(Qd6 OVHz 1.18 (3H, t), 1.37 (3H, t),

3.08 (2H, q), 3.17-3.35 (8H, m), 4.52 (2H, q), 8.30 (1L H s), 870 (1 H,
s). h) 0==$=0

4-f 2- Et hoxy- 5- (4- et hyl pi per azi n- 1-yd sul phonyl ) pyri di n- 3-yl carboxam dol - 1
H 3- et hyl pyrazol e-5-carboxamde KN QH OON SN N1 NY

t

N

J

A mixture of the product from stage e) (6.40g, 16.92mmol), triethylamine (12ml,
86.1mmol), and palladium (0) tris(triphenylphosphine) in ethanol (60ml) was
heated at 100°C and 200 psi, under a carbon monoxide atmosphere, for 18
hours, then cooled. The reaction mixiure was evaporated under reduced
pressure and the residue purified by column chromatography on silica gel, using
an elution gradient of dichloromethane:methanol (100:0 to 97:3) to afford the title
compound as an orange oil, 6.2g; 6 (CDCls, 300MHz) : 1.02 (3H, 1), 1.39 (3H, 1),
1.45 (3H, t), 2.40 (2H, q), 2.54 (4H, m), 3.08 (4H, m), 4.38 (2H, q), 4.55 (2H, q),
8.37 (1H, s), 8.62 (1H, s); LRMS : m/z 372 (M+1)*

A mixture of the product from stage f) (4.96g, 13.35mmol) and agueous sodium
hydroxide solution (25ml, 2N, 50.0mmol) in ethanol (25ml) was stirred at room
temperature for 2 hours. The reaction mixture was concentrated under reduced
pressure to half it's volume, washed with ether and acidified to pH 5 using 4N



Il H i Os=0O (N NJ A solution of 4-am no-3-ethyl-1

H pyrazol e- 5- car boxam de (WO 9849166, preparation 8) (9.2g, 59.8muvol) in
N, N- di met Wy 2a0@Mm de (60ml) was added to a solution of tpeg/Bopeaes from
stage g) (21.7g, 62.9mmol), 1- hydr ox¥6benzotri azol e hydrate (10. 1qg,

66. Omol ) and triethylamne (13.15m ,“ 94. 3rmmol ) in dichioronethane

(240m ). 1-(3-Di nethyl am nopropyl)-3- ethyl carbodiimde hydrochloride (1

. 269, 69, ). d_and th i irred at r t
For & hdwiG88ptic dRis: Sh6nadikas SalpEwaE oAt Wit dibiradbens i he
remai ni N@xSohit itRE dPkISRED |drgahietdRitaces atigli qMdo Bfofdibd uHdEr ur e

Mand ¥
washed wi th aqueous sodi um bi carbonate sol ution ?400n1 ). The resulting
cryst al | ledeced gregsuratto afbosd fihé ttileeshmpeigiceds\a tan eoloyred ackid,a4.62gnd dri ed

oo SEHASDAANREL, SO W 6, PR 00Tt oo RS o o
(6H, ”)14.§2Q5H§3§§18.90(1I3;%98(7@'(9@91. 4.70 (2H ), 5.60 (1 H br s), 6.78
(1 H brs), 8%6 (1H dj, 876 (1 H d), 10.59 (1 H, s), 12.10-12.30 (1
H s); LRV miz 480 (M+1)+. WO 02/10171 PCT/1B01/ 01280 27 i)

2- Met hoxyet hy) -4+ Sa(4-et byl piperazi n. 1-yl sul phanyl ) pyr i di n- 3-
yl car bo@m’ dotSE fagg’,}' ll},gl,!é: 9@%&\’3@(5@@ 3 é&:écr)béége?rﬁﬁoll N-CME
L H,N .

0 N

A solution of 4-amino-3-ethyl-1H-pyrazole-5-carboxamide (WO 9849166,
preparation 8) (9.2g, 59.8mmol) in N,N-dimethylformamide (60ml) was added to
a solution of the product from stage g) (21.7g, 62.9mmol), 1-
hydroxybenzotriazole hydrate (10.1g, 66.0mmol) and triethylamine (13.15ml,
94.3mmol) in dichloromethane (240ml).  1-(3-Dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (13.26g, 69.2mmol) was added and the reaction
stirred at room temperature for 6 hours. The dichloromethane was removed
under reduced pressure, the remaining solution poured into ethyl acetate
(400ml), and this mixture washed with aqueous sodium bicarbonate solution
(400ml). The resulting crystalline precipitate was filtered, washed with ethyl
acetate and dried under vacuum, to afford the title compound, as a white powder,
229; 8 (CDCl3+1 drop DMSOds) 0.96 (3H, t), 1.18 (3H, t), 1.50 (3H, 1), 2.25-2.56
(6H, m), 2.84 (2H, q), 3.00 (4H, m), 4.70 (2H, q), 5.60 (1H, br s), 6.78 (1H, br s),
8.56 (1H, d), 8.76 (1H, d), 10.59 (1H, s), 12.10-12.30 (1H, s); LRMS: m/z 480
(M+1)*,



O=S=01 (NN) J 2-ethoxy-5-(4-ethyl- 1 -piperazinylsulfonyl) nicotinic acid
(2.31 kg, 6.73 Mol) was suspended in ethyl acetate (16.2 L) and

1, 1- car bowy ¢diwgidazol e (1.09 kg, 6.73 Mdl) was added at rpamgheeRgy at ur e.
The reaction m xture was heated at 45C for 40 mnutes and then the
reaction was stirred for a further 40%hinutes at reflux. After cooling to
anbi ent tenperature 4-am no-5-ethyl-1-(2-nethoxyethyl)-1 H

pyrazol e- 3-carboxanm de (1.5 kg, 7.06 Mdl) was added to the cool ed m xture,
and the reaction stirred for a further 15 hours under reflux. The m xture
vas cool jpd fz-Mth%@ﬁ-4~r;ﬁ_eetfwok¥ﬂj-(40§l‘ﬁﬁlg@a%‘mﬂlﬁ%umﬂd?@ﬁﬁ"ﬁd!’ﬁ-t'ﬁr /' 10%
et hyl acetate€, 0 0 a

N- [ 3- car barmpwlc@bexamidol-3-gthytsyhasolet deyr azol - 4-yl } - 2-

et hoxy-5-(4-ethyl -1 -piperazinyl sul fo(glyl) ni cotl nam de as an off white
crystalline solid, 3.16 kg, 88% W'p¢y = 156C. Found: C, 51.33; H, 6.56; N,
18.36. C23H35N706S requires C951040)=M. 6.53; N, 18.25% S(CDCl3): 1.04
(3H, t), 1.22 (3H, t), 1.60 (3E . 4‘\%2H q), 2.54 (4H, m, 2.96 (2H,
0, 3.12 (4H m, 3.36 (3H s)l 3 81”( 1Y 4,27 (2H, t), 4.80(2H, q),
535(1Hs)668(1Hs)86( , 886(1Hd) 10.51 (1 H, s).
LRVS: m z 539 (M+1l)+ WO 02/ ﬂﬁ?‘i PCT/ 1801/01280 28 Preparation 3

1-(6- Ethoxy 5-[3-ethyll -6, 7-di
azol er4, 3-

ro- 2- (2- met hoxyet hyl ) - 7- oxo- 2
d] pyri m di n-5-yl 1- 3- pyri dyl sul /qnyl | ) - 4- et hyl pi perazi neet hyl acetate
solvate. 0 OEt HN ZN\ N N NOw

2-ethoxy-5-(4-ethyl-1-plperazmylsulfonyl)nicotinicJacid (2.31 kg, 6.73 Mol) was
suspended in ethyl acetate (16.2 L) and 1,1-carbonyldimidazole (1.09 kg, 6.73
Mol) was added at room temperature. The reaction mixture was heated at 45°C
for 40 minutes and then the reaction was stirred for a further 40 minutes at reflux.
After cooling to ambient temperature 4-amino-5-ethyl-1-(2-methoxyethyl)-1H-
pyrazole-3-carboxamide (1.5 kg, 7.06 Mol) was added to the cooled mixture, and
the reaction stirred for a further 15 hours under reflux. The mixture was cooled
filtered and the filter cake was washed with 90% water / 10% ethyl acetate, (2 mL
/g) to afford N-[3-carbamoyl-5-ethyl-1-(2-methoxyethyl)-1H-pyrazol-4-yl}-2-
ethoxy-5-(4-ethyl-1-piperazinyl sulfonyl) nicotinamide as an off white crystalline
solid, 3.16 kg, 88%. m.p. = 156°C. Found: C, 51.33; H, 6.56; N, 18.36.
Ca3HasN706S requires C, 51.40; H, 6.53; N, 18.25%.

8(CDCls): 1.04 (3H, 1), 1.22 (3H, 1), 1.60 (3H, 1), 2.44 (2H, q), 2.54 (4H, m), 2.96
(2H, ), 3.12 (4H, m), 3.36 (3H, s), 3.81 (2H, 1), 4.27 (2H, 1), 4.80(2H, q),
5.35(1H, s), 6.68 (1H, s), 8.66 (1H, d), 8.86 (1H, d), 10.51 (1H, s).

LRMS: m/z =539 (M+1)*



Me QZS~-N NEt route (a) To prepare the conpound of Preparation 3 a m xture
of the title conpound of Preparation 1, N[ 3-carbanoyl-5-ethyl-|
- (2- met howxrihwih- 1 H-pyrazol -4-yl }-2- et hoxy-5- (4- et hyl - pcaiipei/easny!
sul fonyl) nicotinam de, (1.18 kg, 2.2 ), potassiumtert-butoxide (500
g, 4.4 noles) and ethyl acetate (193 in ethanol (11.8 L) was heated at
120C for 20 hours. The reaction m xture was then concentrated under
reduced pressure, in total approx. 10 L of solvent were distilled. To the
residue water (2.9 L) was added and the m xture stirred at room
tenperature whil e aqueous HC mangg@Qﬁbmngil pH 7.5 was obtai ned. Ethyl

wWo _p

acetate (7.5 L) was adde e ase m was warnmed to 55C. The
organi ¢ phAGEtnaxy-8-d3-atayli-6. Adiyera=-2- kpyarela(4adt h
further ethyl .acetat . — i £ gani,c re distilled
at at msphm 5004 By folba -4 Z M%Med sol i ds
were granulated at 5C for 1 h, filtered and washed with ethyl acetate (1.2
L) and dried under vacuum This afforded
1- (6- Et hoxy-5-[3-ethyl]-6, 7-di hygr 0- 2- ( 2- met hoxyet hyl ) - 7- oxo- 2H
pyrazol e[ 4, 3-d] pyri m di n-5-yl]-3fjpyridyl sul fonyl ) -4-ethyl pi perazine as a
light yell ow WO 02/10171 PCT/ 1BQ 012§0 29 crystalline solid, 877 g, 78%
mp. = 157C. Found: C, 5208B5;HH 6 6,\N, 17.76. C23H33N705S. 0.2
J49; /NTN8. 25% S(CDCI 3): 1.07 (3H, t),
q), 250Me4H, m, 3.08 (2H, q), 3.15
(4H, m, 3.32 (3H, s), 48 (2H, q), 4.77 (2H, q), 8.65 (1
H d), 9.06 (1 H d). ectrum al so s signals that correspond to a
solvate wth ethyl acetafe. LRM5: mz = 520 (Mtl)+ route (b)

0,5

1.42 (3H, t), 1.61 (3Hy

N

route (a)

To prepare the compound of Preparation 3 a mixture of the title compound of
Preparation 1, N-[3-carbamoyl-5-ethyl-1-(2-methoxyethyl)-1H-pyrazol-4-yl}-2-
ethoxy-5-(4-ethyl-1-piperazinyl sulfonyl) nicotinamide, (1.18 kg, 2.2 Mol),
potassium fert-butoxide (500 g, 4.4 moles) and ethyl acetate (193 g) in ethanol
(11.8 L) was heated at 120°C for 20 hours. The reaction mixture was then
concentrated under reduced pressure, in total approx. 10 L of solvent were
distilled. To the residue water (2.9 L) was added and the mixture stirred at room
temperature while agueous HCI was added until pH 7.5 was obtained. Ethyl
acetate (7.5 L) was added and the two phase mixture was warmed to 55°C. The
organic phase was separated and the aqueous phase was extracted with further
ethyl acetate (3.0 L). The combined organic phases were distilled at atmospheric
pressure to a final volume of 4L. The precipitated solids were granulated at 5°C
for 1 h, filiered and washed with ethyl acetate (1.2 L) and dried under vacuum.
This afforded 1-(6-Ethoxy-5-[3-ethyl]-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-
pyrazole[4,3-d]pyrimidin-5-yl]-3-pyridylsulfonyl)-4-ethylpiperazine as a light yellow



To prepare the conpound of Preparation 3 a mxture of the title conpound of
Preparation 1, N-[3-carbanoyl-5-ethyl-1-(2-nmethoxyethyl)-1

H pyrazol wéaglibrd- et hoxy-5-(4-ethyl -1-piperazinyl sul fonyormsogetknam de,
34.6g, 0.064 Ml), potassiumtert-butoxide (14.8 g, 0.132 noles) and et hyl

acetate (8.59 0.096 noles) in et hanot’ (0.26 L) was heated at 105-107C for
17 hours. The reaction mxture was then concentrated under reduced

Perm i AgySRIng.iiarB5 Sets. b 2daZiCahinhel. G205 ks efEMety 2B oom
t enper atOLANYDSS, BIEIHSCUREHIREQRL, 58bh| HOBL4B;N, 1emseAbt ai ned. The

precipitate I ds were granu ated at -10C to OC for 1 h, filtered and
washed wi th et hanol (0 4 and dr| ed under vacuum This afforded

5 Ety%i@ﬁﬁa $107 {3 1433('?»%&@ @%@?‘p@%{l )2 1R B, B 0L o

crystal lg )S QDﬁ?l Bsf3H, t),
1.42 (3H, @HE %_'2 SJSZ% (gggp ZHE % g‘% %ég %) 3.15
(4H, m, (1BI ﬂ)z, S(GGI(HSI) d) 3The speetrum)alsmhass(gm,lsgya cnrrespcgrzd-lto a,)solvat®4 (1
H d), 9.05 ! C td% WO 02/ 10171 PCT/1B01/01280 30 LRVS: mz 520
(M1) + BV geetaie

1- {6- et hoxv-5-[ 3-et hyl -6, 7-di hydr o- 2- ( 2- met hoxyet hyl | ) - 7- oxo- 2H pyrazol o. [ 4

3- dlpyrimdin-5-yll-3-pyridlsmL}I -4-ethylpiperazine O N LOHNN~ NNO
| O=S=0 LRMS: m/z y520 (Mp){) } yipip

route (b)

To prepare the compound of Preparation 3 a mixture of the title compound of
Preparation 1, N-[3-carbamoyl-5-ethyl-1-(2-methoxyethyl)-1H-pyrazol-4-yl}-2-
ethoxy-5-(4-ethyl-1-piperazinyl sulfonyl) nicotinamide, 34.6g, 0.064 Mol),
potassium fert-butoxide (14.8 g, 0.132 moles) and ethyl acetate (8.5g 0.096
moles) in ethanol (0.26 L) was heated at 105-107°C for 17 hours. The reaction
mixture was then concentrated under reduced pressure, in total approx. 0.16 L of
solvent were distilled. To the remaining oil, water (0.28 L) was added and the
mixture stirred at room temperature while aqueous HCI was added until pH 7.5
was obtained. The precipitated solids were granulated at -10°C to 0°C for 1 h,
filtered and washed with ethanol (0.4 L) and dried under vacuum. This afforded
1-(6-Ethoxy-5-[3-ethyl]-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2 H-pyrazole[4,3-
dlpyrimidin-5-yl]-3-pyridylsulfonyl)-4-ethylpiperazine as a light yellow crystalline
solid, 23.3 g, 69.7%. m.p. = 168-170°C.

§(CDCla): 1.07 (3H, 1), 1.42 (3H, 1), 1.61 (3H, 1), 2.44 (2H, q), 2.57 (4H, m), 3.08
(2H, q), 3.15 (4H, m), 3.32 (3H, s), 3.92 (2H, q), 4.48 (2H, q), 4.77 (2H, q), 8.64
(1H, d), 9.05 (1H, d).



(N N 10g (0.019 nol) of the title conmpound of Preparation 3(a),

1-{6-et hoxy-5-[3-ethyl- 6, 7-di hyd

ro- 2- (2- matgxyetihyl ) - 7- oxo- 2H-pyrazol o[ 4, 3- d] pyri m di n- ctlBoBe1280
pyridyl sul fonyl } - 4- et hyl pi perazi ne ethyl acetate solvate, was charged
followed by 12nl/g (120m s) of 16% er in ethyl alcohol. The slurry was
heated to reflux to yield a solution and 6m /g (60m s) distilled off at
at nospherd,Gap + solution was then cooled to roomtenperature

W th crjé?@ﬁfﬁ? %%ﬁ)ggé? rlng at 40C. The slurry was then cooled to 5-10C
and granul ated for 30 mnutes following which it was filtered and washed
with 2nml/ g ethyl alcohol (20 ms). The danp solid was dried in vacuo
overnight at 55-60 Cto yield a white crystalline solid. (Yield 7.6qg,
76% . Mel ting Point 162-165C. S (CQ§&§QQF;LPS (3H,t), 1.42 (3H,t), 1.58
(3H,t), 2.43 (2H,q9), 2.57 (4H 1) , t), 3.15 (4H,t), 3.30 (3H ),

3. 93 (2H, 1){B-ethéRy-648 athyl-8l 7 HhydR bk )2-nidtiedxyethyi- ¢)ox092%vrézbl¢ﬂ4® 10. 65
(1 H's). WO 02/1017], PCI/1B01/01280 31 Exarrplet: 2

1- {6- et hoxy-5-f 3- "..’i'_"t 3noyridylsoliophd (BN /- 0X0- 2H-p rat

zol o[ 4, 3- dl pyrimdin-5-yll-3-pyridylsulfonyl}-4-ethyl piperazine OO0 NN N
\' N NO N511 NO=S=01 ( JN 10g (0.019 nol) of the title conmpound of
Preparation 3(b),

10g (0.019 mol) of the title compound of Preparation 3(a), 1-{6-ethoxy-5-[3-ethyl-
6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3- d]pyrimidin-5-yl]-3-
pyridylsulfonyl}-4-ethylpiperazine ethyl acetate solvate, was charged followed by
12ml/g (120mis) of 16% water in ethyl alcohol. The slurry was heated to reflux to
yield a solution and 6ml/g (60mis) distilled off at atmospheric pressure. The
solution was then cooled to room temperature with crystallisation occurring at
40°C. The slurry was then cooled to 5-10°C and granulated for 30 minutes
following which it was filtered and washed with 2ml/g ethyl alcohol (20 mls). The
damp solid was dried in vacuo overnight at 55-60 °C to yield a white crystalline
solid. (Yield 7.6g, 76%).Melting Point 162-165°C.

8 (CDClg): 1.05 (3H,1), 1.42 (3H,1), 1.58 (3H,1), 2.43 (2H,q), 2.57 (4H,1), 3.09 (2H,
t), 3.15 (4H,t), 3.30 (3H,s), 3.93 (2H,1), 4.48 (2H,1), 4.90 (2H,q), 8.65 (1H,d), 9.05
(1H,d), 10.65 (1H,s).



6, 7-di hyd ro-2-(2-net hoxyet hyl)-7-o0x0-2H pyrazol o[ 4, 3- d]pyrimdin-5-yl]-3-
pyridyl sul fonyl } - 4-ethyl pi perazi ne ethyl acetate solvate, was charged
fol |l onwed W 02kdy/ g (120m s) of 16% water in ethyl alcoholpcTliggyelwdry was
heated to reflux to yield a solution_and 9.5 nug (60ms) distilled off at
at nospheric pressure. The solution wis then cooled to room tenperature
with crystallisation occurring at 40C. The slurry was then cooled to O-
-10C and granul ated for 30 mnutes following which it was filtered and
washed with 2nl/g ethyl alcohol (20 mis). The danp solid was dried in
vacuo overnight at 55-60 Cto yield a white crystalline solid. (Yield
9.4g9, 94 %. Melting Point 158-160C. 8 (CDCI3): 1.05 (3H,t), 1.42 (3H1t),
1.58 (3Ht), 2.43 (2H q), 2.57 (4H2E£DQEEDQ (2H, t) 3.15 (4Ht), 3.30

(3Hs), 3,93 ( 1324 2o B0t ean .5 Hd, 905 (1H
d), 10 651¢% %O '% e 18Y,6.£-aihvar petbifletn V2t o lazolols s of the

Exanpl es wat er and Qb?ﬂ_‘rﬁmﬁ?-st\HF@Jdedﬂégm\ﬂbh%th\ﬂblﬁémﬂlﬁe such as net hanol ,
et hanol , propanol preferably ethanol or 1so-propanol and m xtures t her eof

can be used. These processeLcan al so be used for the recrystallisation of
b

the title conmpound. As will| be apprefiated by the skilled chem st sol vates
may be prepared by a varie rdnt echni ques as are known in the
art. Further solvates of N
1- {6- et hoxy- 5- [ 3- et hyl - 6, 7- dj ﬁBQXthyI)-?-oxo-
2H- pyrazol o[ 4, 3- d] pyri m di yl sul ToRyl } - 4- et hyl pi perazi ne can
be prepared fromeither th ol vat e M(t he conpound of
Preparation 3) or fromthe Cgfrpounds of Exanples 1 or 2. Such further
sol vates may be prepared forlexanple by: (a) slurrying the starting
conmpound over an extended 6@r?oé?(such as for exanple about 2 weeks) with
the solvent to be tested (eEfN acetonitrile), followed by filtration of

I

solid material and subsequefit PXRD anal ysis (as defined herei nbefore) of
said "wet" i.e. non-dried sQlidJmaterial (solvated)
N

J

10g (0.019 mol) of the title compound of Preparation 3(b), 1-{6-ethoxy-5-[3-ethyl-
6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3- d]pyrimidin-5-yl]-3-
pyridylsulfonyl}-4-ethylpiperazine ethyl acetate solvate, was charged followed by
12ml/g (120mis) of 16% water in ethyl alcohol. The slurry was heated to reflux to
yield a solution and 9.5 mi/g (60mls) distilled off at atmospheric pressure. The
solution was then cooled to room temperature with crystallisation occurring at
40°C. The slurry was then cooled to 0- -10°C and granulated for 30 minutes
following which it was filtered and washed with 2ml/g ethyl alcohol (20 mis). The
damp solid was dried in vacuo overnight at 55-60 °C to yield a white crystalline
solid. (Yield 9.4g, 94 %). Melting Point 158-160°C.

8 (CDClz): 1.05 (8H,t), 1.42 (3H,1), 1.58 (3H,t), 2.43 (2H,q), 2.57 (4H,1), 3.09 (2H,
t), 3.15 (4H,t), 3.30 (3H,s), 3.93 (2H,1), 4.48 (2H,1), 4.90 (2H,q), 8.65 (1H,d), 9.05
(1H,d), 10.65 (1H,s).



material; or (b) dissolution of the starting conpound in the solvent to be
tested (e.g. acetonitrile) followed by recrystallisation of the desired
sol vate fw@gmaid solution by any appropriate neans such prg/igotne¥@npl €,
cooling or evaporation techniques and subsequent anal ysis (using standard
PXRD techniques or infra red analysi§2as are known in the art) of said
“wet" i.e. non- dried solid (solvated) material. The crystalline compound

as defined herei nbefore.c enerated fro sol vat es, t her eof vi
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can be qualified via PXRD. For exarrpl e an acetonitrile solvate of
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sol vate

(a) slurrying the starting compound over an extended period (such as for
example about 2 weeks) with the solvent to be tested (e.g. acetonitrile),
followed by filtration of solid material and subsequent PXRD analysis (as
defined hereinbefore) of said “wet” i.e. non-dried solid material (solvated)
material; or

(b) dissolution of the starting compound in the solvent to be tested (e.g.
acetonitrile) followed by recrystallisation of the desired solvate from said
solution by any appropriate means such as for example, cooling or
evaporation techniques and subsequent analysis (using standard PXRD
techniques or infra red analysis as are known in the art) of said “wet” i.e. non-
dried solid (solvated) material.

The crystalline compound as defined hereinbefore can be generated from
solvates thereof via de-solvation using techniques as are standard in the art such
as for example via heat treatment (at preferably from about 100°C up to about
150°C) or using vacuum techniques (from ambient temperature and above) or
via slurrying in a non-solvating solvent (e.g. as illustrated in Examples 1 and 2).



fromacetonitrile is present as the hem sol vate al though ot her sol vates may
be possible. These solvated materials have been denonstrated to generate

t he amrpﬁm@loiﬁee base of PCT/IB01/01280

1-{6- et hoxy- 5-[3-et hyl - 6, 7- di hydr o- 2- %2 met hoxyet hyl ) - 7- oxo- 2H

pyrazol o[ 4, 3- d] pyri mdin-5-yl]-3-pyr dyI sul fonyl } - 4- et hyl pi perazi ne when
dried at about 150C as illustrated by D fferential Scanning Cal or| metry

DSC). Thg DSC. experi me ts her re er f.ornme si.ng _a (neasur u5| ng a
por ki ' EiKiIBRCHIErORY ey diaa ey Bo BN desinifted O e

PCT/ 1501&2&{3&(990%‘% AU &5 aem@h@@ﬁbgfoﬂel lustrates the DSC trace of t he
crystallinhe materi having PXRD pattern as illustrated in Table 1 (the
conmpound of Exanple 1); the DSC trace of the ethyl acetate solvate (the
conpound of Preparation 3); the DSC trace of the acetonitrile solvate (of
t he conpound of Exanple 1, wherein said solvate was prepared as detailed
her ei nbef ore). SUBSTI TUTE SHEET (RULE 26) ia01 0 1 2 WD 02/10171

PCT/ 1 B01/01280~i i !. WU, PCS22011AFAE 35 CLAIMS 1. A pol ynorph of

1-{6- et hoxy-5-[ 3-et hyl - 6, 7-di hydr o- 2- (2- net hoxyet hyl ) - 7-
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4.2323 19.04 3.061 9.18 2.4041 2.24 9. 100 4.1595 1.19 3.0483 2.22
2. 3424 1tetrahydrofuran, toluene. The presence of solvated material can be qualified via
PXRD.

For example an acetonitrile solvate of 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-
methoxyethyl)-7-oxo-2H-pyrazolo[4,3- d]pyrimidin-5-yl]-3-pyridylsulfonyl}-4-
ethylpiperazine was prepared by firstly dissolving the material in hot acetonitrile
followed by slow cooling and subsequent granulation at ambient temperature
overnight. The solution was then filtered under vacuum and the resultant solid
material (the solvate) allowed to dry at ambient temperature and pressure. The
presence of the solvate was detected using PXRD. An alternative method for
detection of the solvate is by monitoring the weight loss by TGA.. The solvate
from acetonitrile is present as the hemisolvate although other solvates may be

possible.

These solvated materials have been demonstrated to generate the amorphous
free base of 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-
pyrazolo[4,3- d]pyrimidin-5-yl]-3-pyridylsulfonyl}-4-ethylpiperazine when dried at
about 150°C as illustrated by Differential Scanning Calorimetry DSC).

The DSC experiments herein were performed using a (measured using a Perkin
Elmer DSC7/TGA7 at a heating rate of 20°C/minute).
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4.39 wherein said PXRD pattern is generated using copper K-al phal
having a wavel ength of 1.54178 Angstrons. SUBSTI TUTE SHEET ( RULE

SUBSTITUTE SHEET (RULE 26)
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CLAIMS

1. A polymorph of 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-
oxo-2H-pyrazolo[4,3- d]pyrimidin-5-yl]-3-pyridylsulfonyl}-4-ethylpiperazine
having a simulated powder X-ray diffraction pattern with main peaks

substantially as defined below:

d-spacing |Intensity |d-spacing |Intensity |d-spacing |Intensity |d-spacing |Intensity

(A) (%) (A) (%) (A) (%) (A) (%)

12.2486  |1.24 4.2323  |19.04 3.061 9.18 2.4041 2.24

9.7301 100 4.1895 |1.19 3.0483  |2.22 2.3424 1.22
8.5596  |36.31 4.0421 1.35 3.0428 1.94 2.299 1.13
7.3923 15.02 3.9186  |7.81 2.9929 1.59 2.264 1.23

7.3856  18.35 3.8951 10.26 2.9804 |21 2.2605 1.29

7.3284 1.69 3.8491 5.34 2.9403 |3.46 2.2079  |2.65
5.8222 14.49 3.8485 246 2.9073 1.74 2.1855 1.9

5.7617 1.96 3.8427 |43.14 2.8719 1.68 2.1679 1.92
5.7461 43.25 3.7357 3.1 2.8632 4.7 2.1468 1.35

51166  |7.17 3.6961 3.99 2.8122 11.19 21119 14.52

5.1078  [32.71 3.6805  |4.51 2.8097 |2.82 2.0769 1.15

4.8807 17.47 3.6042 |5.28 27776 217 2.0471 1.12

4.8674 |10.85 3.5988  16.09 2.7774 1.46 2.028 1.63

4.865 10.98 3.5819 6.8 2.7162 1.76 1.9935 1.03

4.8425 13.19 3.5721 8.55 2.7041 3.63 1.9883  |2.96

4.8018 |3.32 3.5355 247 2.6875 1.42 1.9181 1.27

4.7632 10.57 3.407 1.2 2.6443 219 1.9058 1.03
4.7491 4.16 3.3461  |4.91 2.6084 |3.75 1.884 1.23
4.641 1.96 3.3318  |7.54 2.6025 1.6 1.8797  12.49
4.629 19.73 3.3154  14.36 2.5809 1.31 1.8749  |2.81
43314 |9.53 3.2827 1.7 2.5448 1.21 1.7939 1.57

4.3301 3.65 3.2774  |1.22 2.5438  |3.26 1.7617 1.24
4.3066  |26.66 3.2434  [19.95 24325 1247 1.7379 1.82
4.2009  151.91 3.224 2.11 2.4212 1.24 1.7194  [1.03
4.2798  |24.75 3.0663  |1.38 24163  14.39

wherein said PXRD pattern is generated using copper K-alpha1 X-rays having a
wavelength of 1.54178 Angstroms.
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