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As detailed in WO 01/27113, 1 -{6—ethoxy~5-{3-ethyl -6,7-dihydro-2-(2-
methoxyethyl)—?—oxo-ZH -pyrazolo[4,3- d]pyrimidin-5-yl}-3-pyridylsulfonyl}-4-
“ethylpiperazine is a potent and selective cGMP- PDE; inhibitor and is especially
useful in the treatment of iﬁter alia male erectile dy‘sfunction.

For successiul utility within the phanhaceutiCa'l 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 ccompounds can exhibit

 desirable medicinal properties which cannot rbe translated direcily into a suitable
pharmaceutical composition because the active compound itself has
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et hoxy

d] pyri mcﬁﬁrﬁ&%th?ﬂre?“ﬁ?ﬂ yPECfi Eﬂlympmtﬂc %fMy! pi perazine is a potent and
sel ective cGW PDES inhibitor and is especially wuseful in the treatmnent
of inter ali i'_lmal e erectile dysfunction. For successful utility within the
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pyridylsulfonyl}-4-ethylpiperazine.

The crystalline materiat of 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-
- methoxyethyl)-7-oxo-2H-pyrazolo{4,3- dlpyrimidin-5-yi]-3-pyridylsulfonyi}-4-

ethylpiperazine as defined herein may also be referred to as a non-solvated
product  of 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-methoxysthyl)-7-oxo-2H-
pyrazolof4,3- dpyrimidin-5-yl]-3-pyridylsulfonyl}-4-ethylpiperazine whersin 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 solvént, although it is preferred
that the crystalline material of the present invention does not retain solvent on the
surface. Essentially no retained soivent as defined herein means that there is

_ ‘Iess 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-methoxyethy!)-7-
oxo-2H-pyrazolo[4,3- d]pyrimidin-5-yl}-3-pyridyisulfonyl}-4-ethylpiperazing 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
formutation propertles



manuf act ure and pharnaceutical processing as well as during its shipping,
storage and eventual therapeutic use. In sone cases conpounds can exhibit
desirabl e nedi ci nal properties which cannot be transl a2ehndiy@g05y into a.
sui tabl e pharnmaceutical conposition because the active conpound itself has
25 January 2005 2 unsatisfactory physical properties such as for exanple
poor chem cal or processing properBies. As such, stable, crystalline
materials are highly desirable for use i n the pharnmaceutical industry as
crystalline nﬁterlals are ene bl e than their anorphous
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material of 1-{6- ethoxy5[3 et hyl - 67d|hydr02(2-

et hoxyet hyl )rhg)@it? %@-eg{mégﬁs egﬁr;gﬂé'zr& s (ﬁ'&eﬁo@)’dﬂ‘gﬁy'su' onyl

}-4- .ethylplpera2|n ‘al’s eferre

. non-sol \Tao)eH2H-|W[aiota[4 3~f d]pynmldln—5-yl]-3-pyr:dylsuEfonyl}-4-ethylp|perazme

ot a0l GEaig e ol ekt Bo MFadsed JELRMT S WS Inarfof ERED.

wher ei n hargidgftersol vat ed product as defined herein neans a product which has

‘essentially no retained solvent bound within the crystal lattice or

ot herwi se entrapped or engaged within the crystals. Solvent retained on

the sur daRay Oiffraetncr ystal lattice is not included within the definition
retai ned solvent, although it is preferred .that the crystalline

"materl al of the present i nvention does not .retain solvent on the surface.

Essentl ally no retained solvent as_defined herein means that there is

'l ess t HAW siogle siwsta Xy, diffeacion {XRD) paiterrofos Sof-etbpw/-prldelvhbiy | ess than
about dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3- dipyrimidin-5-yl}-3-

pyridylsulfonyl}-4-ethylpiperazine, having Mpt 162-165°C (as prepared according

16 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/ diffractometer. Alomic scattering factors

- were taken from the Interhationa! Tables for X-Ray Crystallography (Intemational

: Tab[es;for X-Ray Crystallography, Vol. IV, pp. 55, 99, 149 Birmingham: Kynoch

- Press, 1974). Al crystallographic calculations were facilitated by the SHELXTL

| system (G.M. Sheldrick, SHELXTL, User Manual, Nicolet Instruments Co., 1981).
All diffractometer data were collecied at room temperature. '

" The simulated powder X-ray diffraction (PXRD) patiern, (as reported in Table 1 '
for intensities above 1%) was generated from single crystal data using Cerius®
: Diffraction—Crystal Module using F{ediation = 1.54178A with a 0.5 Polarisation

. factor and no monochromator. The crystal size was. taken to be 500 x 500 x 500
A2 with Lorentzian peak shape. Diffraction peaks were simulated over the two-
theta angle range of 2-55°.




0.3% and especially fromO 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-di hydro-2-(2- nethoxyet hgb Jantiary 2005
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et hyl pi perazirse having the XRD pattern as defined hereinafter have a high
mel ting point and early investigati‘ns show that they are non-hygroscopi c,
are stable and have good fornulation properties. 25 January 2005 3 The
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- X-Ray diffraction. A representative crystal was surveyed and a 1 A data
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system (G M Sheidrick, SHELXTL, User Manual, N colet Instrunments Co.,
1981). Al diffractonmeter data were collected at roomtenperature. The
simul at ed powder X-ray diffraction (PXRD) pattern, (as2féporteddsn Table 1
for intensities above 11% was generated fromsingle crystal data using
Cerius2 Diffraction-Crystal Mdul e using Radiation = 1.54178A with a 0.5
Pol ari sat i oficCOrdipg or togharsh asnesiefcthe dienbipn, themeds emsdeéla eilymorpksoft aken to

be 500 x 500, it sh on' peaks were
si mul at ea{%over ytsﬁgj et\%gl &Ilt?h(ie]%la g%#%}nr%gl%g&ﬂ@ ?h{%@%}i?&; anu ‘% 2005 4 The
cryst al ipgriapdines-gldd3epyratylmibfonfli} ri-ethgipiperazanchdvadg osimulavet gowdeiN-i t at ed by
use of th SHELXTL syst.em Shel dr.i er Manual, Ni.col et
| nst r unEAt @f‘cuoﬂgﬁti Wﬁ]énémﬁﬁﬁkﬁqbﬁﬁéslal\%é%g ‘??’56% *Ph@a%i%i REERs (in _
degr eessfd PRI PRich f@-ﬁeﬁ&ﬁ%d%fﬂ% SBbECK DhipHf & 'ri)lsllllﬁwhgta%\ﬂe ngt-ﬁa(;fl e |. Main

peaks as defined herein are all those having an’intenSity above 1 % TABLE
| d- spabﬁﬂb?&wxf\egmoms d-spacing Intensity d-spacing Intensity d-spacing
Intensity Y%A(% (A) %ACOX. ) 12.24861. 244. 232319. 043. 0619. 182. 40412. 24

9. 73011004 15951. 193. 04832. 222. 34241. 22

According. to a second aspect of the invention, there is provided a process for
the preparation of a polymorph of 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-
methoxyethyl)-7-oxo-2H-pyrazolo{4,3- dlpyrimidin-5-yl]-3-pyridylsulfonyl}-4-
ethylpiperazine from a solvate thereof wherein said process comprises de—sol-vation of
said solvate and wherein said polymorph has a simulated powder X-ray diffraction

- pattern with main peaks substantially as defined  in Table 1, wherein said PXRD
pattern is generated using copper K-alphal X-rays having a wavelength of 1.54178
Angstroms.

Thus the present invention may provide 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-
(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3- djpyrimidin-5-y1]-3-pyridylsuffonyl}-4-
ethylpiperazine material having a PXRD pattemn substantially as defined in Table
1 when measured according to the method described hereinbefore.

As will be appreciated by the skilled crystallographer, whilst the relative
intensities of the various peaks within Table 1 may vary due to.a number of
factors such as for example orientation effects of crystals in the X-ray beam or
the puiity of the material being analysed or the degree of crystallinity of the
sample, the peak positions wili remain substantially as defined in Table.

The skilled crystallographer will also appreciaie that measurements using
a different wavelength will result in different shifts according to the Bragg

equation - nk = 2d sin 6.




8: 559636. 314. 04211. 353. 04281. 942. 2991. 13

7.392315. 023. 91867. 812. 99291. 592. 2641. 23

7.38568. 353. 895110. 26. 2. 98042. 12. 260H1. 29 . 25 January 2005
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6791. 92 5.746143,.25 12 88324 72 146 dihvdro-5-(o-
' 5.11667. 17TW .§&§Eﬁ%§§é§.&?§§ﬁ?é§ g&ﬁ%%@?ﬁ??ﬁ?ﬁ?ﬁﬂé%@?5&%@5? 7691, 15
4. 8807 LifiethbxheB§f-770@B2HPlPaAcl4,B- 12 4. dpyinidine5 3] Soas6lybglionyl}-4-
-2. 77741, 462. 0281. 63 4. 86510, 983, 58196. 82 71621 .,761 9935 (8425
. 13. 193¢ctypipgragpe Sopae R I e A ANy A TSR d ) 20
1. 9181 dtarRative! e nd OF the BX6HH Bati@nld ih @5BtallinddBaterial of the

. 74914. 163. 34614, 912. 60843, 75 |

4 . .1.8841. 23 . .
4. 6411 . pEseRRgentionAnshassuGiyarg 1y 'i@ scope of the present invention.
4.62919. 733. 31544. 362. 58091. 311. 87492. 81
4.33149.53.3.28271.72.54481. 21-1, 79391. 5 . .

4.33013. 653, Pryame2ompoynd, SAoTnGiPy b XRD pattem described in Table 1,

- 30662%@!@35&%4% 90 ARARB2 (hiids 7889 Heblied. RPONB1ERAMpRR4 section

12.112. .21.241.71941. 03. 4.279824. 753. 06631. 382, 41%%@2.“(’-}9 11 1,5 25
Januar yheeisitaeceandhang aeneliing paint nshadangt of Kem Tash megslired i s

provi deg r Dsd7/TGA7 at a heating rate of 20°C/minute).

{6-et hog?ﬂg%[qgg@h@&eg 79 d7| hydr oal 2a_ (eza_ rrgt hoxyet hyl ) -7-oxo0-2H pyrazol o[ 4, 3-
d]l pyrimdin-5-yl]-3-pyridyl sul fonyl }-4-ethyl pi perazi ne having a sinmul at ed
powder X- Experiments indicate that the crystalline compound as defined herein

N

tends to exist in one polymorphic form as detailed hereinbefore and as

exemplified hereinafter. Monomorphic compounds are particularly desirable for

pharmaceutical purposes.




ray diffraction pattern with main peaks substantially as defined in Table
1, wherein said PXRD pattern is generated using copper K-al phal X-rays
havi ng a wavel ength of 1.54178 Angstrons. Accordi ng t 5dameso2tsaspect of
the invention, there is provided a process for the preparation of a

‘pol ynor ph of 1-{6-ethoxy-5-[3-ethyl-6,7-di hydro-2-(2-

met hoxyet hyl ) - 7- oxo- 2H pyr azol o[ 4, 3-@d] pyri m di n-5-yl ] - 3- pyri dyl sul fonyl } - 4-
et hyl pi perazine froma sol vate thereof wherein said process conpri ses

de- sol vation_rg{e sai d sol vate @nﬂ wherein said poly h has a sinul at ed
powder X-ray TqPIEYHREINS FOMPRLRE PhING ﬁ’ﬁs?ﬂl*ﬂ"%\ga%sh%ﬁ'ﬁ teieferrqdtoas def i ned

in Tabl easl thehebBbBuid Bam D adRMibBidY laforBeBEY, %eﬁuz’dﬁh r\ﬂefagypﬁﬁu K-al phal
X-rays havi gé a wavel ength of 1.54178 Angstrons. esent
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(2-met hoasw@hm.laarﬁe.og@e&sb With 389484 s %ﬂ@a%&b%ﬁdw.s@aﬂaﬁ irfdy! sul Tonyl }

erazine nmateriral having a P tern su tantlal y as defined
|n TabI eﬁta afth pharmaceutierl piaddisedi ng to the nmet hod descri bed herei nbef ore.
As wi || be appreciated by the skilled crystallographer, whilst.the relative
intensities of the various peaks within Table 1 may vary due to a nunber of
factors suchFes éampsalip eompoand atanobe efdmainisterefl aefhgt bliccallp érhe X-ray

cryat o raebliig Ry v e ouh 5 RO vl BRI R Ge Rre el AR s ant 1 a1y

as def i rafigirs,nsclaiidrs oihmsphméldm’s;i \Qll‘ilwstmhjr amneamnaravmﬂmg B &micﬂm@em ate that
rreasurerrent Uﬁlén. a d ffer nt vvave suI} in different shifts

Wi |
accor di iy ‘E)‘aa VS‘H e 'Z‘Ef Wﬂt’@Fdﬁﬁ%eJ%haW 2005 Such
further damdda,t dwet)or gﬁisaﬁm(cfeiaeé@@pm@tbas ethS'coﬁmpBuﬁd vl @ be2-
met hoxyetJPR/I ) - 7-0XQ- 2H-g%/razol o[ 4, 3-d] pyrin din-5-yl F-3-pyridyl sul fonyl } - 4-
inistere vaa intracavernosal injection. The compound may also” be
administered via fast dispersing or fast dissolving dosages forms or in the form of
a high energy dispersion or as coated particles. Suitable pharmacsutical

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

Such tablets may contain excipients such as microcrystalline cetlutoée,
lactose, sodium citrate, calcium carbonate, dibasic calcium phosphate, glycine
and starch (preferably corn, potato or ta'pidca starch), disintegrants suéh_ as |
sodium starch glycbllate, croscarmellose sodium and certain complex silicates,

- and granulation binders éuch as polyvinylpyrrolidone, hydroxypropylmethyl
cellulose (HPMC), hydroxypropylceitulose (HPC), sucrose, ge_latin ahd acacia.
Additionally, lubricating agents such as magnesium stearaie, 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 molecutar weight polyethylene glycols. For aqueous

“suspensions andfor elixirs, the compound may be combined with various-
sweetening or ﬂlavouring agents, colouring matter or dyes, with emulsifying




et hyl pi perazine generated by use of alternative wavel engths are consi dered
to be alternative representations of the PXRD pattern of the crystalline
material of the present invention and as such are w tbpfadvasy 0spe of the
present invention. The sane conpound, as defined by the XRD pattern
descr.ibed in Table 1, when nmade via alternative routes (as detailed in the
Exanpl es section hereinafter) can have a nelting point in the range of
from 155-165C (neasured wusing a Perkin El nmer DSC7/ TGA7 at a heating rate
of 20C/ m nute). Experinents indicate that the crystalline conpound as

def i ned dre¥@i suspendidg agentsasd with diltentsosyohods hiaterf ethainak piedyddrieed

her ei nbef,ore_and.as . exepplif.ied hereinafter. Mnonorphi.c conpounds are ‘
particu|%\¥‘f‘{/‘?aH‘@QWP&Bﬁ“&’f@&“ﬁ?&Pﬁ&E‘&I@ al purposes. 25 January 2005 6 The
crystalline conpound of the present invention, hereinafter referred to as

"the conpound" n, be adm ni stered alone but, in human therapy wll
general ly beW‘?ﬁ Selgasg F“Héaﬂﬁ#ﬁﬁtﬂ%r@l%ﬁ‘ﬁh desage tfgpne PR FRCBIN i cal

eXCi pi eNdxcigiérits 80Eh Ak tABSE HEGIIEE FtGPtbdidtt teleB8R tlsddy idifisit8g&Rged route of
adm ni stration and standard pharmaceutical practice. For exanple, the

conpound¥ihAd@ional xaipkands that gekins yelease e Npdifiers,dhese hginglgoptadh the form
of tabl efPan@aPmihuBd i i %nﬂ HROHLviEs! RERASY L8 nodets FttudeChli! 'S,

SO_| utl1ons or sus e[’]SI OI’_]S1 I C my contaln avouring or co our | ng

agent s, arernqtraxstisively. limded dg.cbiydroxypmpviraethyl celluinsat methydellulosase such as

sust ai neg-« < £Lhe ' apphi ' und nma
al so be%gé}l nr%q lr#%gt%oé(y g{(? t'W%éﬁ|air?t§ J?’a%@?‘ia?%@i%%e’ Blgllh']mg% ?gér}atef&gﬁ'g g%%%nd mayyal SO
be adnioxidg, er ¥anthaa f gem, diGpbomeng amnioait dhathatryiatey dopelya®erf orns or in

phar macaEresse bR SR bR s i Rl e TR B sP . un- coat ed
for m as igelsoxyprbpylmethyt cellulose phthalate, methacrylic acid copolymer and

mixtures thereof. Modified release and pulsatile release dcéage forms may

contain one or a combination of release rate modifying excipients. Release rate

modifying excipients maybe present both within the dosage form i.e, within the

maatrix, and/or on the dosagé 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, diasoorbic' acid, ethyl acrylate, ethyl
cellulose, gelatin, hydroxypropylmethyl celiulose, magnesium stearate, mannitol,
methyl methacrylate, mint flavouring, polyethylene glycol, fumed silica, silicon
dioxide, sodium starch giycolate, sodium stearyl fumarate, sotbitol, xylitol. The
terms dispersing or dissolving as used herein to describe FDDFs are dependent
upon the solubility of the drug substance used Le. 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,
intracavemosally, intravenously, intra-arterially, intraperitoneally, intrathecally,
intraventricularly, intraurethrally intrastemally, iniracranially, intramuscularly or




Such tablets may contain excipients such as mcrocrystalline cellulose,

| act ose,. sodiumcitrate, cal cium carbonate, dibasic cal cium phosphate,
glycine and starch (preferably corn, potato or tapi ocas3amasoos

di sintegrants such as - sodium starch glycoll ate, croscarnellose sodi um and
certain conplex silicates, and granulation binders such as

pol yvi nyl pyrrolidone, hydroxypropylgrethyl cellul ose (HPMO),

hydr oxypr opyl cel l ul ose (HPC), sucrose, gelatin and acacia. Additionally,
| ubricating agents such as magnesium stearate, stearic acid, glyceryl
b:ahengt esuboTtahedéuslyr&y they maylbecmﬂnijnﬁce}réd qunmlsishtdrm@e?lefesa (;lﬁédfﬂdnar type may
al so be .enpl.o ers.in elatin capsul es. Preferred, excipients in
This rodSmmiis Jort qushpatmerd) adtpimeuatiof By argiest {ackindia @eet hi oh

ol ecul & sweile aquéxﬁlsygélbuﬁremml 59! SontdiAr otAGUSMEtancelYS RRNGladiie,and/ or
~elixirs, the coppoun agﬁnblne W {h variqus smeetenlng or

fl avour |9rﬂ'g‘j’uaﬁéﬁ or Smﬁg fh e solyfiony izatoniGMth bloagk sTHS ARYPMS January

2005 7 %&ﬂft@hs%mwse%@a@nﬁm@e@ (Pheérablyl #4°Rt SH Ui forS3 Vt@t@)r et hanol ,
propyl ene glycol _and glycefin, and conbinations thereof. Mdit |ed release

and pul SECEFAY.c| Bl Prepsualinn pbshiiablg parentess! rfOfr@'%@ilCmSehfl@efsﬁi@ﬁ‘eas t hose
det ai | egg Baﬁsﬁhéﬁ?@aﬂﬂf a[:@(%rﬁﬁ%ﬁe&g)?‘g&ﬁnoﬁﬁl rﬁ\arlﬁ .Baf !t ! onal

-excipients that act as release r i'ers, ese e| ng coa
and/ or iknowndethdse skilledibothe asf. t he devi ce. Rel ease rate nodifi ers i ncI ude,
but are not exclusively limted to, hydroxypropyl nethyl cellul ose, nethyl
cel lul ose, sodium carboxynethyl cellul ose, ethyl cellul ose, cellulose

acet ate, pol Yet bsdl end parmt&ial addainistrationy torur@am paiiants, thmmny dosagehacryl at e

COPOL Y e RS BOEOR TSP O o0 e 2 BRGRL DL Bl ool v o5
acid copokgsier and m xtures thereof. Mdified rel ease and pul satile
rel ease dosage fornms may :
- Thus, for example, tablets or capsules of the compound may contain from
5 ng 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 acfuai
-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 faken as a
_single dose on an “as required" basis (i.e. as needed or desired).

- Example Tablet Formulation

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




contain one or a conbination of release rate nodifying excipients. Rel ease
rate nodifying excipients maybe present both within the dosage formi.e.
within the matrix, and/or on the dosage formi.e. upogsymﬁmggnﬂgce or
coating. Fast dlsperS|ng or dissolving dosage fornmnul ati ons (FDDFs) may
contain the follow ng ingredients: aspartane, acesul fanme potassium
citric acid, croscarnellose sodiumg crospovidone, diascorbic acid, ethyl
~acrylate, ethyl cellulose, gelatin, hydroxypropyl methyl cellul ose,
magnesi um stearate, mannitol, nethyl nmethacrylate, mnt flavouring,
pol yet hyhareliggitycol , fumed silica, silicogyygi oxide, sodium starch
glycolat sodi un1steary| fumarate, sorbitol, xylitol. The terns
di sper5| @'%F&%@Qﬁeﬁ%%@mﬂ%ﬂél n ti. Qﬁé"scrl be FDDFs are dependent
upon thqgﬁ%ggnllty of the drug substancegupsd i.e. where the drug
substance is insoluble a fast dispersing dosage formcan be prepared and
wher e t hala Bihug substance is sol uble a f&t37%i ssol ving dosage form can be
prepareqhdgﬁhﬁﬁggggg ﬁpn al so be admlﬂ§%dged parenterally, for exanple,
-intracaverrnosally, ~I'ntravenously, intra-arterially, intraperitoneally,
“intrat heﬁdéﬂlﬂ%ﬁlumﬁfﬂafaiaent ricularly, intraus@hrally intrasternally,
intracranially, intramuscularly or 25 January 2005 8 subcut aneously, or
they may be administered by infusion or needleless injection techniques.
For such Pis quarditpis typicailyissfustad inraccheipnes with daig actiet.in the formof a
steril e aqueous solution which may contain other substances, for exanple,
enough salts or glucose to nake the solution isotonic wth blood. The

agueous Tlm)ltametsnareehmﬂmdnﬁedswt@@t&ndﬁﬂcﬂﬁﬁb&ésg%ﬁfe&hﬁﬂé’ tigect pH of from
3to9) necessarﬁl&hThe pre aratl on of .sui_tabl e parent eral for mul at i ons

under stGAMAYESSIONR, 93 WEhor | lplion,prasast-i JRedtablet qoserimay be

phar mac ejdiatetbivitti gp@apﬁmggv@@bgts known to those skil I ed in the art. For oral
and parenteral adm nistration to human patients, the daily dosage

The compound can also be administered intfanasally 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

i)f a suitable propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, a'hydroﬂuoroaikane such as 1,1,1,2-tetrafluoroethane

' ~ (HFA 134A [trade mark] or 1,1,1,2,3,3,3—heptaﬂuo;opropane (HFA 227EA [trade
mark]}, carbon dioxide or other suitable gas. In the case of a pressutised

~.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 addmonally contain a
lubricant, e.g. sorbitan trioleate. Capsules and cartridges (made, for example,
from geiatm) 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. '



| evel' of the conmpound will usually be from10 to 500 ng (in single or
divided doses). Thus, for exanple, tablets or capsules of the conpound may
contain from 5 'ng to 250 ng of active conpound for adsiygivety-zdgson singly
or two or nore at a tinme, as appropriate. The physician in any event wll
determ ne the actual dosage which will be nost suitable for any individua
patient and it will vary with the gge, weight and response of the
parti-cul ar patient. The above dosages are exenplary of the average case.
There can, of course, be individual instances where higher or |ower dosage

- ranges. are nRérosdlbrang powabr AirQuktibhd Brd frefcrasip rrableti Mosthhh¥gdi | on.  The
. skilled person wll alu%_(égz)i&p_reci ate that, in the treatnent_ of _certain

condi t i oA EPERIPHEP Atnspgny 1 12150 1pg Ahs SRERRHPI Y theyjwantigh 2 singl e

dose on g} defivery $6ltHe g@t‘fenlaasih% dverdlt d§ dUBEGRMh & adrsHol GAl) be @Rl € Tabl et
Forrmul ation In general a tablet fornmulation could typically contain between

‘about 0. tAngePf e 1 1580rgg witich maydshadioinistared inse single slosejor) mags ght s may
range frﬁéﬂdalﬁqmii\ﬁdéd cj&ggggou mtw e fornmulation for a 10ng tablet is
X 5

il lustrated: 25 January I'ngredi’ent %W w Free acid, Free base or
- Salt of Compoundl0. 000* Lactose64.125 Starch2l.375. Croscarnel | ose

"n accor dance  eRrHouE! H7 bk B omiion BrAlaty, LB BNPUERISS °F) o
st andar dFpmadaisns fooratemisep|devicdsr may conkaipribs sfobbowiag mgvetierds aby y
granul at é&ﬂbiﬁsre ,eséi?i'iuis-ll- ieerst 8P | gﬁsp%ﬁcrlﬁa g&é’ntg:e watef, ethanol, giycerol,
propylene glycol, low moiecular weight polyethylene glycols, sodium chloride,
| fluorocarbons, polyethylene glycol ethers, 7sorbit'an trioleate, oleic acid.

Alternatively, the compound can be administered in the form of a
suppository or pessary, or they may be applied 1opically 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
s;jspensions in isotonic, pH adjusted, sterile saline, or, preferably, as solﬁtions in
isotonic, pH adesied, stelfil‘e 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 petroiatum, white petrolatum, propylene glycol, polyoxyethylene
polyoxypropylene compound, emulsifying wax and water. Alternatively, it can be
formulated as a _éui-table lotion or crearn, suspended or dissolved in, for example,




coated with appropriate overcoats. The conpound can al so be adm ni stered

I ntranasally or by inhalation and are conveniently delivered in the form
of a dry powder inhaler or an aerosol spray presentat bgyafid:

pressurised container, punp, spray or nebuliser with the use  of a suitable
propel lant, e.g. dichlorodifluoronethane, trichlorofluorvnethane,

di chi orotetrafl uoroethane , a hydrofluoroal kane such as 1.,1,1,2

tetrafl uoroethane (HFA 134A [tradellmark] or '

1,1,1, 2,3, 3,3-hept af | uoropropane (HFA 227EA [trade mar k] ), carbon di oxi de

or othe e t e.of S d aerosol, the dosage
ani ¢ o) DEhEBLFRE B o B FARRRE PPN Bt aFes e a anoun:.
The prepalwthydenle cglymal lipsid pawerfin, p@ysxyb@te mbcétyisegtergawgixceg%am ﬁ so: ut i gn
or suspgnsi actlve C using a mxture o et hanol an
the proB hcﬁ,{k Itdf)ﬁ% %Lf'pﬂawiygjﬂd, tionally contain a |ubricant,
e.g. sorbitan tr|oI eat e. Capsul es and cartridges (nmade, for exanple, fr.om
gelatin) for_use in an |nhala§§|0 on insufflator _nmay be fornmulated to contain

a powder niS€EOHPEWH) d'sedviBnepmhingien aW'thlat @&’C@eﬁwﬂd - base
such asCyhiedd:@w® £6 kﬁbﬂthB fordPineRBidA nd mﬁné{erﬁﬁ b@ﬁ@!e{;{r@ 36 vvder

formul ati ons are preferably arranged so that each ose or "puff"

cont ai ndelecdis1Fermation gf »urg-exsiasioutsia etmplee may erediis ihe ﬁ@'ﬂbl!!'&‘l ivery to
‘the pat ﬂl@éﬁlutlomﬁté)}ﬁﬁfaﬁbilaﬁﬁg aﬁdﬂ?g @o?@@?ﬁf Qﬂ?uq molﬂécu%e Ijt{}gt he range
m ni's r

of from1l to ng wh I'n a ose nor e
© usual | yeydadexiin; gearplexees atenrgangraliyt useful dar. masie Cbeagﬁ)dndnwchl so be

O MUl il BhuSPIAEL Y AXTch AL ARRANS Ao ERMLAIR W I8yl Qi Ser _devi ces

may contain t OWi ng I ngredients as ~ Sol I'sers iers or
suspendéysipdagientmay et used as anadxiliagy pddities,, . gpaepybemer odlilpeot or | ow

ol ecul %Iuﬁ?ﬁgeghtAIBf%-y B lf'a}'l & gg% q&':ysclo X r%nléngar%h}n%s{ ccn’nmonlyr used

and suitable examples are described in WO-A-91/11172, WO-A-04/02518 and -
. WO-A-98/55148.

_G_enerally, in humans, oral administration the compound is the preferred
route, being the most convenient and, for e)éample in MED, avoiding the well-
known disédvantages associated with intracavernosal (i.c.) administration. A
preferred oral dosing regimen in MED for a typical man is from 25 fo 250 mg of

: éompbund when required. In circumstances where the recipient suffers from a

'Swal!owing disorder or from impairment of drug absorption after oral

_ 'admmzstratlon the drug may be administered parenterally, subhngually or
~ - buccally.

For veterinary use, the compound, or a vetetinarily acceptable salt thereof,
B —or -ra"v_’eterihaﬁly acceptable solvate_ of pro-drug ﬂle-reof,, is administered as a
suftably. acceptable formulation in accordance with normal veterinary practice
‘and the vetennary surgeon will determme the dosing regimen and route of

' admmlstratlon whlch will be most appropnate for a particular animal.




fl uorocarbons, polyethylene glycol ethers, sorbitan trioleate, oleic acid.
Al ternatively, the conpound can be adm nistered in the formof a
supposi tory or pessary, or they may be applied topical 2§ Jasuabp2odsor m of a
gel, hydrogel, lotion, solution, cream ointnment or.dusting powder. The
conpound may aLso be dernally adnlnlstered The conpound may al so be
~transdernmal |y adm nistered, for exggple, 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
suspensions in isotonic, pH adjusted sterile saline, or, preferably, as
solutions in i sotonic pH adj usted, sterile sali.ne, optlonally in

combi nati on MR e mvggmafqvw@s aspharmaseutiosh AORPoSHIRTh QIR SIS e
Al t er natdrydthiine bbﬁlp@,aaaw Nfe HRYSeRE vbRidA Gyebr viithP8 phiafthaddiicalych as

. petrolatum For application topically to the skin, the conpound of the

i nvent i cifceplabledilupBt @igatiield as a suitabl e oi ntment containing the active
conmpound suspended or dissolved in, for exanple, a mxture with one or
- nore of the following: mneral oil, liquid petrolatum white petrolatum

propyl ene gl yicmrthqnopw»dﬁatay\reéermanpdbvmﬁgmpvpnwamgotheomyetaﬂmm| si fyi ng
wax and &@ﬁfougd?{@f& @Petsleﬁ dntioh t8¢éh1&‘°w;tﬂ 8%1&@%??@ a%ﬁe&aﬁlgd@@%te lotion or

cream sus exanpl'e, anuary if a mxture
- of one owcamiee of the follomnng mneral oil, sorbitan nonostearate, a

pol yet hyl ene gl ycol, liquid paraffin, polysorbate 60, cetyl esters wax,

cetearyl al cohol, 2 octyl dodecanol, benzyt alcohol and water. The

conpound nmay Tabmvyéaalhue enhtenal candingd ireneini rhdly be pryedred extarding to

- Cycl od%f‘rl ns _ar.e k%to for& i nc u5| on and non-inclusion conplexes with
drug nol@R{APaLatoas X3nnles berginglie 2leycl odextrin conpl ex may nodify the
~solubility, d| ssol uti on rate, bioavailability and/or stability properly

of a dr
LI:gne arat:on o? Startin gMatenals for Example 1

' Preparation 1 _
N{3-Carbamoyl-5-ethyi-1-(2-methoxyethyl)-1 H-pyrazol-4-yl}-2-ethoxy-5-(4-ethyl-
A-piperaziny! sulfonyl) nicotinamide.

(@) 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 exctherm to 82°C. The reaction




cycl odextrin conplexes are generally useful for nost dosage forns and
adm nistration routes. As an alternative to direct conplexation with the
drug the cyclodextrin may be used as an auxiliary addpsijpytane2@5 as a
carrier, diluent or solubiliser. Al pha-, beta- and gamma-cycl odextrins
are nost commonly used and suitable exanples are described in-

VWO A-91111172, WO A-94/02518 and . ;N0 A-98165148. Generally, in hunmans,
oral -adm ni stration the conmpound is the preferred route, being the nost
conveni ent and, for exanple in MED, avoiding the well- known di sadvant ages
associ atigtuve whs mhfeﬂcrauﬁérrtesabf'(t IAffer)mﬁdmmgSﬂﬁsafeh%ratere foF eblrsr ed or al

dosing regimen in MED for at man i's from?25to ng of conpound
When e FAGON N AR SRl it and Rerpdc TR B e M@sghw £ a

swal | owisRgriéld ﬁﬂh%tdﬁb (BBRY) étWB@thrtBﬁigbrzﬁﬁred filtkto@ 330 i aﬁchﬁfheor al

adnmini stration, the dru be adm ni st er éd parentera 1 ngually or
buccal | jitle Feampatnst (33 ,ugéﬁ) tagea cwhipe wolid. Beoqnmﬁmn phtﬁTB‘)’/Caécept abl e

- .salt thep |I g t hereof,
i's adm EI st Odg)dqrgsg"_‘/’su'i ggﬁ/ ‘é{;{f@%ﬁ@'}@ %H_gt’l o n(Pﬁg@ gjlrﬁgance W th
nor mal vequivesi2A0y1Practice and the veterinary surgeon will determine the
dosing reginen and route of admnistration which will be nost appropriate
for a particular animal. 25 January 2005 12 Thus the invention provides a
- pharmaceuti cal conposition conprising the crystalline conpound of the
present tl) © lon to th(ﬁr .with pharmaceutically acceptable diluent or
carrier: erinary formulation conprising the

crystal Ehmﬁdroﬁyﬁﬂmﬁﬁﬁcoﬁmé be.dqse@@rm 28MBH WdsOMiss QGRS eéthghdinaplyet erinarily
accept abl tF\ sgfrrllrlljge%d h%ratec to 80"0 After 30mtns 0. 5!. of solvent was distilled off,
then replaced with fresh ethano! (0.5L) and taken back to 80°C. After a further
80mins 1.0L of solvent was distiled off, then replaced with fresh ethanol (1.0L)
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 16ht. The p:recipita_ted product was
filtered, washed with ethanol (0.5L) and dried at 50°C under vacuum to afford the
Jtile compound (4169, 74%) as a white solid. Decompbsition pt 237°C. 8
- {DMSOge): 1.25 (3H, 1), 4.19 (2H,q), 7.66 (1H, d), 8.13 (1H, d). m/z (Found:248
- [M+H]*, 100%. CaH1oNOGS requires 248.22). |

{c)_Ethyl 2-chloro-5-chlorosutfonicotinoate

 Ethyl 2¥hydroxy-5-suIfonicotioate (24.79, 0.1 mol) was slurried in thionyl chloride
(238g, 2.0mol) and dimethylformamide (1.0mL) with stirring. The reaction mixture
was then heated fo refiux for 2.5hr. The bulk of the thionyl chloride was removed
under vacuum with residual ihionyi chioride removed with a toluene azeotrope to
afford the crude title compound (30 79, 108%) as-a 3.n=,-llo"‘mr oil. d (CDCl3): 1.46
(3H, 1), 4.50 (2H, q), 8.72 (1H d), 9.09 (1H d). This was taken dlrec’cly onto the

‘ next step.

(d) Ethyl 2-chloro-5-(4-ethyl-1-pip erazinﬂsuffdnyl )nicotinoate



The crystalline material as defined herein nmay be prepared according to

t he preparations and Exanpl es hereinafter. Preparation of Starting
Materials for Exanple 1 Preparation 1 N ~ 25 January 2005

- 3- Car banoyi - 5- et hyl -1 - (2- et hoxyet hyl ) -1

H pyrazol 4-v|}-2-ethoxy-5-14-ethyl- 1-piperazinyl sulfonyl) nicotinam de.
Owe "a .2-Hydroxy 5-sul fonicotinic ;acid 2-Hydroxynicotinic acid (27Kg,
194, 2m)l) was added portionw se to éO% ol eum (58.1 Kg) at 50C over O.
This caused an exothermto 82C. The reaction 25 January -2005 13 m xture

was heatgidgs us ?IEVQ émoré@&lorﬁéwméminah@ r(&c'i‘Q?t . Emble BRSGAEYY SvdsOr  12hrs
t he reactor confents were cool ed 5C and Tiltered. The filter cake was

t hen r e-disgolyef Bdetwh w@e@tsﬁer@w& stlrémrtbgwe%rﬁe@le&k Graethis iWaser ed and

g@égﬁp L bl A g?:m of Ntétﬁy:%pgiéa%ugédu@%g%}%ouh%agéma@yga% ®. sg') d.
( Found: D22mad iy @thvlmate mmrefu&q @.veueaom 1kB)3piﬂga§heElﬂtgmai

2. 25mor Ul OARKTRYC IS s YBEBN G R YR BB el 0”0 soc

Af t er 3@liowsd 0. warnofio SA2PQ eatd wtirs fasti Hiri Mhe dsalififwas mﬂelredreliblardeﬂhewi th fresh

col vent "iaiia Ml 5T SRGhued drgelfiud 1o AR g ShaR o) anc
t aken b@ohpbnnaqgﬂg\fma%)aaé larctxhdé eﬁ&mgmm Slcmcef ﬁtlb\(slﬂtt)waslzdl stilled

orotuct a4 b¢BEE. Faody. m Fp ﬁeéuoi 4010 DeBoBoc under

vacuum {p4ad)f ﬁ’l’/ﬁ'(ﬁd"lﬁd segt[mm'ormo%nd: M@%ozg%qms@ma)e sol i d.
Deconposi tion pt 23

{e)Ethyl 2-ethoxv-5-(4-éthvl-1 -Dinerazihv-lsulfonvl)nicotinoate

A solution of E'thyl' 2-chl‘oro-5—(4—ethyl—1-piperazinylsuIfcnyl)nicotinoate_ (36.1g,
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 reraction mixture was then stirred at ambient temperature for 18 hours. Tﬁe
'precipitate was fiftered off and water {180mlL} 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 aqueous soiutidn allowed to coel to ambient
temperature. The precipitéted product was then filtered off, washed with water
‘and dried under vacuo at 50°C to afford the titie compound (12.6g, 34%) as a
light brown solid. M.p. 66-68°C. 8 (CDCls): 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, ), 8.38 (1H, d),
8.61 (1H, d). m/z (Found:372 [M+HT*, 100%. C1sHzsNsOsS requires 372.46).

' Ethyl 2-ethoxy-5-(4-ethyl-1 -piperazinylsulfonylnicotincate (10.2g, 0.0275mol)
was dissolved in foluene (50mL) and a solution of sodium hydroxide (1.1g,
10.0275mol) in water (20mt) added to it. This two phase mixture was then stirred




(DMSO d6): 1.25 (3H, t), 4.19 (2H,q), 7.66 (1 H d)', 813 (1 H d). mz
(Found: 248 '[MOH] , 100% C3$HLONOGS requires 248.22). {cl Ethyl

2- chl oro-5-chlorosul foni cotinoate Ethyl 2-hydroxy-5-sgb§gnkgoidosat e
(24.79, 0.1 nol) was slurried in thionyl chloride (238g, 2. 0Oml) and .
dinmethylformamde (1.0On) wth stirring. The reaction m xture was then
‘heated to reflux for 2.5hr. The bylk of the thionyl chloride was renoved
under vacuum w th residual thionyl chloride renoved with a toluene
azeotrope to afford the crude title conpound (30.7g, 108% as a yellow

oi | . d (Vidgarbdbly at dmBRent teiberiiure dvéiRight Hthe djlieods padelwhb sédara®d09 (1 H,

d).. This was taken directly onto the next step. (d)_Ethyl 2-chloro-5-
4- - et hyloﬁbﬁ'ﬁirﬂg&'ﬁ sigi ﬁ%ﬁﬁ)ybyrﬁ%‘ﬂqrh@aﬁ-é‘yﬂﬁcﬁmaﬁqd-ZBI%P@Q'P@ﬂWe et hyl

2- chl or qyrbdisdd viisOgiwrbaWiRPIds iﬁg(f&%grﬁinufés}ﬁﬁ@}bd,a@ﬁe 7 hYBSnadi ssol ved

in ethyl acetate (150mL) wth stirring then ice coo . To this was added
a sol ut idsigdginder ¥aene gi HEFG e miford thestitle compernd) (4.1h#3%) 8% layl effri ne (22. 5g,
0. 220 1) piis h t . € I O i ng the
§ it or na whieCsali Mot 2OBA7RCH B 3EDGY, 250EM, WIS IANeD 23Rel S ne

react i or3.0%d4Halnh)oV@2b t(8Hwan)n 4.60 228, apd 8.2& i(tHf dy, 8.58r (1H[hé. anizi d was

filtere 1 - | Qi Wirate ¢gpcentrated under vacuumto
afford ﬂﬁgwﬁzdr‘%{iﬁejmh I’e{ﬁ%‘rgﬁﬁf%&fapé fﬁ%{zreﬁé@%g s a crude yellow gum 'S
(cbA3): 1.10 (3H t), 1.42 (3H, m, 2.50 (2H m, 2.60 (41-1, m, 3.19
(4H, m, 4.43 (2H, q), 8.40 (1 H d), 880 (1 H d). mz (Found: 362

[ MtHr,- 100%  C14H21ClI N304S requires 362.85). (e)Ethyl

2- et hox YaPElt Bbihyl- 1 A-nvtpelasicapldykicopyi ) ni cotinoate A sol ution of Ethyl
2-chl oro-5-(4-ethyl-T- piperazi nyl sul'fonyl )nicotinoate (36.1g, O0.1lnol) in
ethanol (180nL) was cooled. to 10C with stirring. Sodium ethoxide (10.2g,
0.15npl) was added portionw s@ keﬁpi ng the tenperature bel ow 20C

/N
Etowl\ﬂe

‘To a stirred solution of 2,2-dimethoxybutane (10 g, 84.7 mMol) in CHzCl, (50 mL)
‘under a nitrogen atmosphere at 0°C was added pyridine (13.7 mL, 169.5 mMol).

The reaction mixiure was maintained at 0°C and a soiution of trichloroacetyl
. chloride (18.9 mL, 169.5 mMol) in CH,CL, (35 mL) was added over 1 hour with
Vconstant stiring. The yellow-orange solution begins to precipitate a white solid
as the reaction progresses. The reaction mixiure is allowed to warm to room
temperature over 20 h. The reaction mixture was diluted with ethahol (150 mL}
and re-cooled td 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 tempera{ure 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 rediiced
préssure. "The resultant mixture was extracted with CHCls (3 x 200 mL). The




The reaction mxture was then -stirred at anbient tenperature for 18 hours.
The precipitate was filtered off and water (180nlL) added to the filtrate.
The filtrate was then heated to 40C for 1 hour. Ethanals jafd@obds was then
distilled off at anbient pressure and the renaining aqueous sol ution
allowed to cool to anmbient tenperature. The precipitated product was then
filtered off, washed with water andgdried under vacuo at 50C to afford the
title conpound (12.6g, 34% as a |light brown solid. Mp. 66-68C. S
(CbC3): 1.04 (3H, t), 1.39. (3H, t), 1.45 (3H, t), 2.41 (2H, q), 2.52
(4H, m , c@nbifed drganids werd8dricdH(Mg30,)2 . flidred? bind cpvapdradéd (et Ldduehd 8. 61 (1

> £t hoxyPEopEdR Ao i R OPAYTLER # IR P OO 0 Byl o

2- et hoxy-5- (4-ethyl -| -pi per azi nyI suI | onyl ) ni coti noate (10.2g, 0.0275nol)
was dissplved in tolu g a solution of sodium hydroxide (1.1g,

0. 0275nD HNM%(MMHZ(QQ%) Sade@i(% t) t1.28r(3H & RS H RS Q) nd RPUPH, was. t hen
stirred ugar vi gorously at anbi ent tenperature overnight.
The aque ué%sﬂ@@é \/\gg%%% %t of f and adjusted to pH=5.6 by addition of
C. hydrochl oric acid. The precipitated product was slurried with ice

cool i ng . _ d and dried under vacuo at
50C to forﬁﬁ{he%‘;i"t‘??wé| I—gdn(%%f]ﬁqdéqggﬁﬂes ‘as an off- white solid. Mt
206-207C S (CDC13): 1.25 (3H, t), 1.39 (3H, t), 2.82 (2H, q), ~ 3.03 (4H,
m, 3.25 (4H, m, 4.50 (2H, q), 8.25 (1 H d), 856 (1 H d). mz
(Found: 344 [M+H +, 100% Cl4H22N30b6S requires 344.38). Ethyl 3-ethyl-

r azol e- 5ht Ethvb 3 it Hhvaadale-a-cirboyiielasidl uti on of 2, 2-di met hoxybut ane (10
g, 84.7 mwl) in CH2CI2 (50 nL) wunder a nitrogen atnosphere at 0C was
added pyridine (13.7 nL, 169.5 mwbl).

XK
N
HOMM«;

Aqueous sodium. hydroxide solution (10M; 100 ml, 1.0 mol) was added dropwise

o a stirred suspension of the fitle 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 concéntrated under reduced pressure to ca. 200 mi,

~ 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 preclpltate collected and dried by suction to provide the title

compound (34.1 g). 5 (DMSOge): 1.13 (3H;1), 2.56 (2H,q), 6.42 (1H,s).

(i) 4-Nitro-3-n-propyl-1 H-'pvrézole-s-camoxvllic acid

Fuming sulphuric acid (17.8 m) was added dfopwiserto stirfed, ice-cooled fuming
-nitric acid (16.0 mi), the resulting éol_ution heated 1o 50°C, then 3-n-propyt-1H-
"pYrazoIé-S-carboxylic acid (Chem. Pharm. Bull., 1984, 32, 1568; 16.4 g, 0.106
mol) added portlonwrse over 30 mlnutes whilst maln’ralmng the reaction
By _tempe_rature- below 60°C. The resulting solution was heated for 18 hours at

_'GO?C, aliowed to cool, then poured onto ice. The white preéipitate was collected,




The reaction m xture was maintained at .0C and a sol ution of
trichloroacetyl <chloride (18.9 nL, 169.5 mwl) in CH2CL2 . (35 nL) was
added over 1 hour with constant stirring. The yel | ow grdngRrp2H0st i on
begins to precipitate a white solid as the reaction progresses. The
reaction mxture is allowed to warmto room tenperature over 20 h. The
. reaction mxture was diluted with etjpanol (150 nlL) and re-cooled to OC
before treatnent with hydrazine hydrate (8.2 niL, 169.5 mwl) as a
solution in ethanol (35 nL) over 30 min. The reaction was heated to .50C
and sol vweashedagitrdwater lahddiriet! bt suetiom ey yieldane silel compdiied [15X0g), at.pr e was
increaseijﬁ U%J té}Pe ng?%d tenperature reached 78C_Ref|ux was nmintained
for a flhther G2 PUNdefofe-S0obh 1§ No2l 88mGrEieePategrises €nd2.2aald: i on
m xt ure . M loyted, Wt ey I by
evapor atzil\!gﬁ’ gvf zrié u/?:'e\él\s (‘3@”@‘*&’; edgé}ggﬁwésﬁﬁ?a(gﬁhﬁnf %%ﬁé%@”&%ﬁb acted with
CH2Cl 2 (BH@)200 nl). The 25 January 2005 16 conbi ned organics were dried
(MgS™), filtered and evaporated at reduced pressure to afford the title
conmpound as a brown oil, 12.05 g, 85% 1H NMR (300 MH.z, CDCI3): S =1.20
(3H, t),({M3-Biwyl-SiHitra-1H- ' liclad® (2H, q), 6.55 (1 H, s), 12.56 (1
H s). LRMS mz= 167.1 [MH}, C8H12N202 requires 168.2. (h) Ethyl
3-ethyl - 1H pyrazol e-5-carboxylic acid Ho Aqueous sodi um hydroxi de sol ution
(10M- 100 M, 1.0 nol) was added dropwise to a stirred suspension of the
.title conpound. of Preparati (66.0 g, 0.39 nol) in nethanol and
the resulting solution heated : ef lux for 4 hours. The <cool reaction
m xture was concentrated unge ycdd pressure to ca. 200 m, diluted
with water (200 m) and this m xtuyfe ed with toluene (3 x 100 m). The
resul ting aqueous phase was aci dified wth concentrated hydrochloric acid
to _ ‘ ' '

Obtained from the tlitle compound of Preparation 1(h), by analogy with the
process of Preparation 1(i}, as a brown solid (64%). & (DMSOQgs): 1.18 (3H,1),
2.84 (2H,m), 13.72 (1H,s).

{3} 4-Nitro-3-n-propyl-1H-pyrazole-5-carboxamide |

A solution of the title compound of Preparation 1(i) (15.4 g, 0.077 mai) in thionyl
bhloride (75 ml) was heated under reflux for 3 hours and then the cool reaction
mixiure evaporated under reduced pressure. The residue was azeotroped with
tetrahydrofuran (2 x 50 mi} 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 1o give a 'solid: which, after trituration with water and drying by
suction, furnished the title compound o
(143 g), mp. 197-199°C. Found: C, 42.35; H, 5.07; N, 28.38. CrH1oNiOs
 requires C, 42.42; H, 5.09; N, 28.27%. & (DMSOqe): 0.90 (3H.,1), 1.68 (2H,m),
2.86 (2H,1), 7.68 (1H,5), 8.00 (1H,3). |

(I 3-Ethyi-4-nitro-1H-pyrazole-5-carboxamide

1




pH 4 and the white precipitate collected. and dried by suction to provide
the title conpound (34.1 g)..5 (DVWsQd6): 1.13 (3H,t), 2.56 (2H Q),
6.42(1H,s). i)4-Nitro -3-n-propyl-1 H-pyrazol e- 5- car boxglyhguadg2absFum ng

sul phuric acid (17.8 m) was added dropwi se to stirred, ice-cooled fum ng
nitric acid (16.0 m ), the resulting solution heated to 50C, then 3-n-
‘propyl -1 H pyrazol e-5- carboxylic agid (Chem Pharm Bull., 1984, 32 1568;

4.9, 0.106 nol) added portionw se over 30 minutes whilst naintaining

the reaction tenperature below 60C. The resulting solution was heated for
18 hours at 60C, allowed to cool, then poured onto ice. The white
precipitate was col |l ected, 25 anuzi(]‘\z 2005 17 washed with water and dried
" by suction to y|eldthet|tle ou (15.4 g), mp. 170-172C. Found:. C,
42.35; H 4.56; N, 21.07. CRHON30 ' es C, 42.21; H 4.55; N, 21. 10%
S (DVMsGd6): 0.90 (3H,t), 1.64 ( m,>~2.83 (2H M, 14.00 (1 Hs).
3-Ethyl-4-nitro-1H razol e-5- car%%xyllc acid 02N Qotained fromthe title
~conmpound of Preparation 1(h), by analogy with the process of Preparation
1(i), as a brown solid (64% . S(DvsCQd6): 1.18 (3H,t), 2.84 (2H,m, 13.72

(1 Hs). k4-Ntro-3-n- oro |-1 Hpyrazole-5-carboxanide A solution of the
title cqmamed fioh ﬂe&ﬁlérc%'fmw&nélﬂ Préph'?alfbngl(j)%ﬁz?ﬂa!@ \Rntﬁ Préd%a.'réﬂb\:‘l' chloride
(75 m) was heated under refl ux hours and he cool reaction

m Xt ure Ték)aﬁélaaw@éﬁ ﬁ@m’efgor@dtﬁz@i“ﬁpeésbﬁ@ (3higke a@s(%b@)u\ééﬂdi@@ﬂyr oped with

tetrahy gh),,l tly suspended in tetrahydrofuran

(50 mc}"ét{ﬁ fhe (ﬁHsss uspenS| on |c2ncool ed and treated wth gaseous

_ arrm)nia for 1 hour. Water (50 m) was added and the resulting m xture
evapor at ed under '

(m{i) 5-Ethyl-1 —(2-met'hoxvethvl}-4~nitro’—1 H-pyrazole-3-carboxamide.

—OMe

" A mixture of 3-ethyl-4-nitro-1H-pyrazole-G-carboxamide (2.5 kg, 13.6 Mol),
sodium casbonate (1.8 Kg, 17.0 Mol) and 2-bromoethyl methy! 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 CHoCl (67.5
L) and water (22.5 L) were added. The resultant organic and agqueous iayers
were separated. The aqueous phase was extracted with CHxCl> (22.5 L) and the
'-combiné'd 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
ethy! acetale (25 L). This afforded 5-ethyl- 1~(2.-methoxyethyl)—ti—mtro—i_H~

' ,pyrazoles-carboxamlde as a white crystalline solid, 2.10 kg, 57%. m.p. = 140°C.




reduced pressure to give a solid which, after trituration with water and
drying by suction, furnished the title conpound (14.3 g), mp. 197-199C
Found: -C, 42.35; H 5.07; N, 28.38. C7H1oN403 requirggjgﬁuaﬂzngg; H 5.09;
N, 28.27% S(DvsCQd6): 0.90 (3H,t), 1.68 (2H m, 2.86 (2Ht) , 7.68 (1
Hs), 800 (1 Hs). 13-Eth- 1|-4-nitro-1 H .razol e-5-carboxam de 25
January - 2005 |8 Cbtained fromthe tidle conpound. of Preparation 1(j), by
~analogy with Preparation 1(k), as a white solid (90%. S (DvsQd6): 1.17
(3H,t), 2.87 (2H M, 7.40 (1H,s), 7.60 (1 H's), 7.90 (1 Hs). LRVE mz
185 ( M+Fptind:(0) 4465 HAETY;-N,- 23.08L Kyl rbqdirdd € 2453; H, 5.79; N,
I—I-pyraz%bef §/- carboxam de. A m xture of :

3- et hyl <%= A% o- | H pyrazol e- 5- car boxam de (2.5: kg, 13.6 M)1), sodium
carbonate (1.8 Kg, 17.0 Mol) and 2-brompethyl nethyl ether (1.98 kg, 14.2
Mol) in _THE (22.5 ‘I# and watercé)z.5 L) was heated under reflux and stirred
for 20 REdPSls): at8 [Ahktthr2e9842H,c00B28 (BY, ahidh Bh(2H, dhde?® (A, 61)a883 CH2CI 2
(67.5 t 22.5 L) were added. The resultant organi c and aqueous
| ayers km?‘*gdé%éfﬂt@d The aqueous phase was extracted with CH2Cl2 (22.5
L) -and the conbined organic solution was -distilled under atnospheric
pressure e-pﬁz?fﬁ\ﬂ+ Lth ethyl acetate (33 L) to a final volunme of 17
L. The cool'ed m Xt'ute “was granul ated at anbient tenperature for 2 hours,
filtered and washed with ethyl acetate (2.5 L). This afforded

5-ethyl -1-(2-nmethoxyethyl) -4-nitro-I Ff- pyrazol e-3-carboxam de as a
white crystalline solid, 2.10. kg, 57% mp. =1 40C. 25 January 2005 19
Found: ) Lyl (2 mdPox Pt Pikro- (9 g HYOAa-chRMARR, ©  44- 63 H 5. 79;

No23. n01ixture of 3-ethyl-4-nitro- TH-pyrazole-5-carhoxamide (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 Moi) was added and the mixture was heated 1o
reflux and stirred for 70 hours. The mixiure was cooled to ambient temperature

~ and water (250 mL) was added. The resultant slurry was warmed to reffux and
- -held at that temperature for 30 min before cooling to room témperature. The
resultant precipitate was granuiated at room témperafure for 3 h, filtered and
vacuum  dried to afford 5-ethyl-1-(2-methoxyethyl)-4-nitro-1 H-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—methbxvethvi)—1_f—lenvrazote-secarboxamide;

OMe

A mixtu're of 5-gthyl-1-(2-methoxyethyl)-4-nitro-1 H-pyrazole-3-carboxamide (.20 g
82.6 mMol) and 5%Pd/C (1 g) in methanol (200 mL) was pressurised at




B(CDCI3): 1.18 (3H, t), 2.98 (2H, q), 3.22 (3H, s), 3.77 (2H, t), 4.28
(2H, ), 6.03 (1 H s), 7.36 (1 H s). LRV mz =243 (M1)* (mull)
5-Ethyl-1 - 2-nmethoxyethyl -4-nitro-1 H razole -3-carboxamhdeooh M xture
of 3-ethyl-4-nitro- 1Ffpyrazole -5-carboxam de (25 g, 0.136 t), sodium
carbonate (18-g, 0.17 Mdt) and sodiumiodide (20.4 g, 0.13- Mdl) were
suspended in ethyl nethyl ketone (125nL) at roomtenperature. 2-bronoethyl
met hyl ether (12.8 nL, 0.142Mol) wag?added and the nmixture was heated to
reflux and stirred for 70 hours. The m xture was cool ed to anbi ent
terrper at r s war nmed
reflélp’glé%%@%n%éé&%{@%%%ﬁqdé%ﬁrg@?ﬁﬁ?%h; r% Gfﬁ%r‘:‘% %R@to @F" (Lal'gé%hg ing to room
' t errper atthe anixiline waseﬁmdarednhrqugbcarbod:eiteafadvm fgtemmaikatmis atashed mithenper at ure
for 3h, tt,ltered % ed téj h d
5- 6t hyl -3l WB‘? 91“5""‘45 H"PPOW S 9‘1’&‘%&“@"%" 85 ERNE s a yel | ow
cryst al lreplacsd with elidyi dcetate’ Y4 fifka valute 6ETOD intd Thercookcepptuativee 1(m) (i) .

n) 4-Am no-5- et azol e- 3-carboxam de. O\ M A
o o G f@ﬁrﬂ?|amqent(t9mne@5wﬁ3%&% fileiec ] Washed Wikt AEH] £ bowan do
(20 g, (.B.Qnﬁ_ rBkidrePpAntni@Rs ethyl-1- (B méthoRRAMARPH-py 2RBIc03-Lab@garidessur | sed at
25 January 2005 20 50 psi/25Cin a sealed v ssel and_stirred for 15 hours.

At the ¥R white ﬁ@sfféléﬂﬁ $Qlid, 1% HeB%xtfﬂPe_vﬂéH @1 FoEpd L+ 50-BRidh B8%ocel and

the filtpgrogogk eCYRINYOSRRHIr¥S ENs0 BB HaN8h; N T3eag%!t hanol i c sol ution was
distilled at atnospheric pressure and repl aced wth ethyl acetate to a

final .volunme of 100 n1_ . The cooled m xture was granul ated at anbi ent
te”peraté(tbﬁci:,% 2ol 1265 %ANG, Yo W LAY 1, 2885 B, ), 4.15

(2H, 1), 5.27 (1H, s), 6.59 (1H, s).

LRMS: m/z =213 (M+1)*

—OMe

_ foute (@) .
_ -ethoxy-s (4~ethyl 1-plperazmylsulfonyl)moot:mc acid (2 31 kg, 6.73 Mol) was
' 'sus_pended in ethyl acetate (16.2 L) and 1,1-carbonyldimidazole (1.09 kg, 6.73




(20 nL) to afford 4-am no-5-ethyl-1-(2-nethoxyethyl)-1 H
pyrazol e- 3-carboxam de as a white crystalline solid, 15 g, 8% mp. = 131
C. Found: C, 50.75; H 7.62; N, 26.38. COHI6NAC2 rquﬁngﬁmﬁgzd@@.94; H,
7.55; N, 26.42% 8(CDCL3): 1.20 (3H, t), 2.63 (2H, q), 3.32 (3H, s), 3.74
(2H, t), 3.95 (2H, s), 4.15 (2H, t), 5.27 (1 H s), 6.59 (1 H s). LRVt
mz = 213 (M+l)+ (0) N 3- Carbarnoyjr 5-ethyl-1-(2-methoxyeth)d)-1 H

pyr azol - 4- et hoxy-5-(4- et hyl - 1-pi perazi nyl sulfonyl) nicotinam de. route a
2- et hoxy-5- (4-ethyl -1-pi perazinyl sul fonyl)nicotinic acid (2.31 kg, 6.73
Mol ) was Malpepe added ahro@tm;dmmmum eThkd feadtibn nvadrelwds h@@t@b@n%m m dazol e

(1.09 kg Jan 2005 1 Mol).was, ad r 00 ature. The
reacti on % %&7@”5" dﬁ@ﬁﬁ ?5?"%&%3&5‘?@4&{8'“&’ natt" @”ﬁ' eacti on
vas stir e f cdoliag ftar Iahibren#Qeﬁ‘i\thﬁt@r‘é atam:ﬁ&whyi-ﬁ{ztmétm@thmﬂ—p ambi ent
t enperature 4- am no- razol e

2 h
- 3=car boPXFﬁZG@'%'fa@OK@“'d? (%é 'ﬁb 0@/\”@%[) g‘()%gﬂd)ég to fe @%%W’Wrﬁt ﬁ'ﬂ‘é and the

- reactionygd kddcién %mrre@f&rlarmhﬁér iéhbafasr@ndm&ruxr enfﬂe%xt fh8vdl &bdieg was
cooled filtered and | ter cake was washed wth 9 %water/ 10%ethy|

acet at e, fitteregiandthg f"iQ:I caf@ waa washed with 99%p yetes / éﬂmthvlqcetmt(amyet hyl)-1

H- | t b - t d
Pl S b ek e e g B e e
' 51.33; Hethexgé-(4nethyid -maerazmemwmotmaqweras aq, ofswme crygtaiing3; N,

18. 25% L 22 6t 4 2H
2 54 (4H§£"ﬂ°°~"3é9%9]§% (éﬁ) )#‘E’ Fgﬁrrﬁh ??@%&*(é i‘lslgé a2y
(2H, t), CstBeltaNS repuiressC35(.40;H, 6:53; 6. 18254 H, s), 8.66 (1 H d), 5 56 (1
H o d), 10.51 (1 H s). LRVE. iz = 539 (Mel)+

S(CDCIs): 1.04 (3H, ), 1.22 (3H, 1), 1.60 (3H, 1), 2.4 (2H, §), 2.54 (4H, m), 2.96

(2H, o), 312 @H, m), 3.36 (3H, s), 281 (2H, 1), 427 (2H, 1, 4.80H, q,

5.35(1H, 5), 6.68 (1H, 5), 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-piperazinyisulfonyl)nicotinic acid (27.5g, 0.08 Mol) was

o 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 thé reaction was stirred for a further 60 minutes at reflux.
After cooling to ambient temperature 4-amino-5-ethyl-1-(2-methoxyethyl)-1H-
pyrazolé—s—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 s'olutiOﬁ was
cooled -and water (0.07 L) and ethyl acetate (0.17 L) added. The slury was
warmed to 40°C and the organic separated. The organic was concentrated to by
evaporating 0.23 L solvent. The slurry was cooled, granufated at 0- -10°C filtered
and the filter cake was washed with 90% water / 10% ethyl acetate, (2 mL /g) to
afford N-{3-carbamoyi-5-ethyl-1-(2-methoxyethyi)-1 H-pyrazol-4-yl}-2-ethoxy-5-{4-

1




route (b) 2-ethoxy-5-(4-ethyl-1 -piperazinylsulfonyl) nicotinic acid

- (27.59; 0.08 Mdl) was suspended in ethyl acetate (0.193 L) and 1, 1-

car bonyl di m dazol e (13.3g, 0.082 Ml). was added at po@ipubgrmRisat ure. The
reaction m xture was heated at 45C for 15 minutes and then the reaction
was stirred for a further 60 mnutes at ref lux.. After cooling to anbient
“tenperature 4-am no-5-ethyl-I-(2-nmethoxyethyl)-1 H pyrazol e-3-car boxam de
(16.5 g, 0.078 Mol )- was added to the cool ed mixture, and the reaction
stirred for a further 17 hours under reflux. The solution was cooled and
wat er ( Oethyil- Hp)peaazlhwatablf'dmyaqmc&ﬂrﬁrr(t@e &€ dn) ofpdirg crybslired Bélidy s8Fg, warnmed to
40C and Fﬁ anlg %8§%ated The organic was concentrated to by

evapor at g’ 1584 The slurry was cool ed, granul ated at 0- -10C
filtered and the filter cake was washed with 90% water / 10% et hyl »
acet at e, afford 11 [3=carbanoyl -5-eth 2-met hoxyethyl) -1

éQDm_/ %1) to g
H- pyr az PR T94d8HoRy 1.28 (81, P51 SIn3hk §), 2@@5(2212(1%@@4 4H,-1p), 809G azi nyl

sul f onyl g €.AS l,{ d 89% m
= 150- S (dc%r@q i, 35F ?@{'4 ¥, :;glc(?g.s;,g‘{k?e(zﬁo t 4@%”% > 42 (2H
q), 2.545@5HH,9),6.68 b1, s}, 266 hH, (B,&%((ﬂﬂid)njcﬁs(ﬂﬁ ©3H, s), 3.81. (2H,.

t), 4.27 (2H t), 4.78(2H q), 5351 H s), 6.68 (1 H s), 8.66 (1H d,
886(1&@&&@ 10. 51& H S). LRVMS. mz 538 (Mrl)* Preparation of
“Starting Va5 M eanpl e 2 a) Pyri dine- 2- ani no- 5- sul phoni ¢ aci d
O=S--0 OH 2 Am nopyridine (80g, 0.85npbl) was added portionw se over 30

m nutes to ol eum (320g) and the resulting sol uti on heated at 140C for 4
hours. I i f Materials for Example 2

a) Pyridine-2-amino-5-sulphonic acid
' NH,_
NS
l =

0=8=0
OH

, Z-Aminopyridir_le (809, 0.85mol} was added poriionwise over 30 minutes to oleum
-{820g) and the resuilting solution heated at 140°C for 4 hours. On cooling, the

reaction was poured bntq ice (200g) and the mixture stirred in an ice/salt bath for
- a'further 2 hours. The resulting suspension was filtered, the solid washed with ice
water (200mi) 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)  Pwridine-2-amino-3-bromo-5-sulphonic acid
NH,
NS Br

L~

- 0=5=0
OH

) Bromlne (99g, 0.62mol) was added dropwase over an hour, to a hot solution of
the product from stage a) (108g, 0. 62mo!) in water (600ml) $0 as to maintain a
.. steady reflux. Once the addition was comp,lete the reaction was cooled and the
resulting mixiure filtered. The solid was washed with water and dried under




‘reaction was poured onto ice (200g) and the m xture stirred in an icelsalt
bath for a further 2.hours . The resulting suspension was filtered, the
solid washed with ice water (200ml) and cold I M (20094 )anama pked under
suction to afford the title compound as a solid, 111.38; LRMs: mz 175
- (M+1). Pyridine-2-am no-3-brono-5- sul phonic acid 0=r0 OH Brom ne (99g,
0.62nol) was added dropwi se over am hour, to a hot solution of the
product from stage a) (108g, 0.62nmpl) in water (600ml) so as to maintain a
steady reflux. Once the addition was conplete the reaction was cool ed and
t he ressudtiongomfiordithe filld cempdundHasS.4n 15 (MBOdy@EDRREHZ) 8.08 \(ti,es), and dri ed
under- 25_J 23.s I to afford the title conpound, 53.4g; 8
( DVBOde, 8@%3&32%‘) Eg%s #gik'ﬁ)n 8.14 (1 H s); LRVS : mz 253 (M +.
Pyridine-3-bronp- 2-chl oro-5-sul phonyl chloride ci -A solution of sodium
nitrite (7.6g, s added :dropwi se to an
i ce-cool 84 sdf 5 : b) (25.3g, 100.0nmmmol) in .
aqueous hydrochlorlc aC|d (115nﬂ 2@96 so as to maintain the tenperature
bel ow 6C. The reaction was stirred £Qre30 mnutes at 0C and for a further
hour at roomtenperature. The reacgion m xture was evapor ated under
reduced pressure and the residue driyéd under vacuum at 70C for 72 hours. A
m xture of this. solid, phosphoru®=$pentachloride (30.0g, 144nmol) and
phosphorus oxychloride (1 m, 10. 8nﬁb|) was heated at 125C for 3 hours,
ed. . The reac Lon e \Was and the

d th
?gsul ti ﬁa gé)lg*lqrhofqudmdm e o7y t 'F‘ﬁ')poug"tagerTE:tO"ﬂ 8’%’\%? di ssol ved

in dropwise to an ice-cooled solution of the produci from stage b) (25.3g,

- 100.0mmoel) in aqueous hydrochlbric acid (115ml, 20%), so as to maintain the

- {emperature 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 résidue 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 '(MgSO4), and evaporated under reduced pressure to

- afford the fitle compound as a yellow solid, 26.589; S (CDCl;, 300MHz) : 8.46
" {(1H, s), 8.92 (1H, s).

i d)  3-Bromo-2-chloro-5-(4-ethylpiperazin-1-ylsulphonyl)pyridine
: al

N Br
'Q
. 0=8=0

)
b

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




di chl oronet hane, dried (MJSOX), and evaporated under reduced pressure to
- afford the title conpound as a yellow solid, 26.58g; 8 ( GDCI 3, 300MHz)
8.46 (1 H s), 892 (1H s). 25 January 2005 |

3- Brono- 2- ehl or o- 5- (4- et hyl pi per azi n- 1-yl sul phonyl ) pyridine A solution of
1- et hyl pi perazine (11.3m, 89.0mvol) and triethylamne (12.5m,
89.0mmol ) in dichloronet hane (150nt¥ was added dropwi se to an ice-cool ed
25 January 2005 24 solution of the product fromstage c) (23.0g, 79. Omol)
in dichioronmethane (150nl) and the reaction stirred at OC for an hour.
The r eactaldipnnk the droduct fsamcsiegs &) 83.0ad&8.0remol da gielderomedhaned t he

r esi dual é/vg% | o r t ca gel,

usi ng’ an( ?Pﬂ‘m‘ﬁi hr]a I e dr?litH FIo%nh’sgi %?@h%ﬁq—éér‘}@ i ﬁ%%@ﬂhﬁléﬁqeﬁ@éw 3) to
af ford téancentrated amdpomdllcad pwssum mcgthasrelsnddal lréwh giil u@as( (@iXfied, by300MVHz )

| é g? gfﬁi?'ai‘? %ﬂﬁé@@q&t h%&?g'géélll-lgfeﬂ;luﬁf%rg? af’mii'OT yqrgtapgih(()%&,:_l) pfl?’l di ne

0=S=- O dctilorimeitiares:nfetidnel mﬁsmit_totQT:Bpmﬁm t 6. Gapouhd. & ram! ) . and

sodi um et hoxi de 0 : ). 1N t ed under
reflux f @P“ﬂ%sﬁ% ‘%%9?%%99%3%35@%0% %Eoﬁé -0??:4%1&34'? 051 gxﬁé\,\gﬁ@o ent r at ed
under reglyg e4H AhE B32U E1H,1)B.67 EH, @?Je partltloned bet ween water (100m ) and
et hyl acetate iOOrﬂ , and the ayers separated. The aqueous phase was
extracted with et hyl acet_at e (2x100n1) t he conbi ned organi ¢ sol utions
dried S ANh-8 M ] oal o e oo afford the title
conpoundé}gsO?B S * Riitioengivithe, © 21 s O 11 11,
C13H20Br NSCBS requires C 41 35; /Pro 5. 28 N,

N~

1 =

@
]

A mixiure 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 Qooléd. The reaction mixture was concentrated under reduced pressure, the
‘Tesidue partitioned between water (100ml) and ethyl acetate (10_0mi), and the
}iayers separated. The aqueous phase was exiracted with ethyl acetate

" (25(1 00ml), the combined organic solutions dried (MgSOy) and evaporated under
;;educ'ed pre'ssure to afford the title compound as a brown solid, 6.41g; Found :
C, 41.27; H, 5.33; N, 11.11. CysHBrN;OsS requires C, 41.35; H, 5.28; N,
10.99%; 8 (CDCl3, 300MHz) : 1.06 (3H, 1), 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)+

f)  Pyrdi X iperazi . )-3-carboxylic acid ethyl




10.996% 8 (CDClI 3, 300MHz) : 1.06 (3H, t), 1.48 (3H, t), 2.42 (214, q),
2.56 (44, m, 3.09 (4H, m, 4.54 (2H, q), 8.10 (1 H, s), 8.46 (1 H, s);
LRVS @ mlz 378, 380 (M+l)*. Pyridine 25 Jamary 2005

2- et hoxy- 5- 4- et hyl pi perazi n- 1-yl sul phonyl - 3-carboxylic acid ethyl "~ ester 25
January 2005 25 O= | T=0C) A mxture of the product fromstage e) (6.40g,
16.92mmol ), triethylamne (1 2m, 88.1 mol), and pal | adi um (0)
tris(triphenyl phosphine) in ethanol (60ml) was heated at 100C and 200

- psi, under a carbon nonoxi de at nosphere, for 18 hours, then cool ed. The
reaction - m xture was evapor at ed-vgder, reduced pressure and the residue
‘purified by colum chromatographylon jsilica gel, using an elution gradient
of dichl oronet hane: net hanol (10 00 : to afford the title conpound
.as an orange oil, 6.2g; 8 (CDCl =B00MHz) : 1.02 (3H, t), 1.39 (3H t),
1.45 (3H, t), 2.40 (2H, q), 2.54 (4H, m, 3.08 (4H, m, 4.38 (2H, q), 4.55
(2H, ), 8.37 (1 H s), 862 (¥FF°s); LRMS :. mz 372 (Mrl)+ Pyridine

2- et hoxy-5- 4-ethyl pi perazin-| - ul phony [ -3-carboxytic acid o=s=0 i N
A m xture of the product from stagi
N

f). (4.96g, 13.35mmol) . and aqueous
sodi um hydroxi de sol ution (25nt; , 50 Omol) in ethanol (25ml) was
stirred at room tenperature for hours. The reaction m xture was
concentrated under reduced

A mixture of the product from stage e} (6.40g, 16.92mmol), triethylamine (1 2ml,
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 mixture was evaporated under reduced
pressure and the residue purified by column chromatography on silica gel, using
an elution gradient of dichlorqmethane:methanol (100:0 to 97:3) to.afford the title

~ compound as an orange oil, 6.2g; § (CDCl;, 300MHz) : 1.02 (3H, ), 1.39 (3H, 1),
1.45 (8H, 1), 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)*

g}  Pyridine 2-ethoxy-5-(4-ethylpiperazin-1-yisulphonyl -3-carboxylic acid

N

)
J

A mixture of the product from stage f) (4.96g, 13.35mmol) and aqueous sodium
~hydroxide solution (25mi, 2N, 50.0mmol) in ethanot (25mi) was stirred at room

7 1empe'rature 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

1




pressure to half. it's volune, washed with ether and acidified to pH 5
using 4N 25 January 2005 26 hydrochloric acid. The aqueous sol ution was
extracted with dichloromethane (3x30nml), the conbi nedsgagan Wogxtracts
dried (MgS™) and evaporated under reduced pressure to afford the title
- conpound as a tan coloured solid, 4.02g; 8 (DvsOD6, 300MHz) : 1.18
(31-1, t), 1.37"(3H, t), 3.08 (2H, s 3.17-3.35 (8H, m, 4.52 (2H q),

. 830 (1 H s), 870 (1 H s). . 4- 2-Ethoxy -5- 4-ethyl pi perazin-|-
yl sul phonyl )pf)]/r i di n-3-yl carboxam do] 0), V 1 H 3-ethyrazol e-5-carboxam de
* 0 - 01S=0Ohydoghlpyig @cig i%'h? gfitenusnhelolion atasy extracted withz dichlogorpaihBogani de (WO

s adde PGS E p8Rbkd gtofile Xitatetiitd ahibo St DRt B 0 LRy
1-1 BthLglqheeq (pireésaza)toiaaﬁm_drthe deitl(ca) mmugﬁ(&semaﬁ golowrd sdlid) ¢102g] &m ne
(1- (3-Di @M%ﬁ%bﬁ&yﬁ;%%ﬁiyﬁ?ﬁlﬁdw %ﬁgg&'l'h% SHthBSRS @ Mk 269,

69. 2mol 4.52v&H, gdaad @rgs), lB7o @B k).on . stirred at roomtenperature for 6
hours. The di chl oromet hane was renobved under reduced. pressure, the

remai ni ng solution poured into ethyl acetate (400m), and this m xture

washed Whj h aﬂF@Eth‘éx%q'ﬂléih\hbiﬁl SeBRPOAYRUPAbMINYAdin SRS bxarkliR]s €sul ting

crystalline preciplitate was ered, washed wth ethy acefate and dried
under vacuumJh niRyrazalenS-gathe@midenound, as a white powder, 22g; 8
(CDCI 3 +1 drop DvsGd6) 0.96 (Bt-l, k) 01.18 (3H, t), 1.50 (31-1, t),
2.25-2.56 N 22 H

f o
0=8=0
N
)

‘A solution of 4-amino~.3-ethyl~1,H-pyrazole-S-carboxamide (WO 9849166,
preparation 8} (9.2g, 59.8mmol) in N,N-dimethylformamide (60mf) was added to
a solution of the produét from stage g} (21.7g, 62.9mmol), 1-
hydroxybenzolriazole hydrate (10.1g, 66.Gmmol) and triethylamine (13.15ml,
94.3mmol) in dichlor_omethane (240ml). 1-(3—Dimethylaminopropyl)—:i—
" gthylcarbodiimide hydrochloride (13.26g, 63.2mmol) was added and the reaction

o2

stirred at. room iemperature for 6 hours. The dichloromethane was removed
under reduced. pressure, the remaining solution poured into eihyl acetate
(400m|), and this mixture washed with aqueous sodium bicarbonate éolution '
. {(400mi). The resulting crystalline precipitate was filtered, washed with ethyl
- acetate and dried under vacuum, to afford the title compound, as a white powder,
22g; § (CDCls+1 drop DMSOdg) 0.96 (3H, ), 1.18 (3H, 1), 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); LAMS: m/z 480
(M+1)%, ' '




.(6H m, 2.84 (2H, q)., 3.00 (4H, m, 4.70 (2H, q), 5.60 (1 H br s), 6.78
(3.H, br s), 8.56 (1 H d, 876 (1 H d), 10.59 (1 H s); 12.10-12.30 (1
H.s); LRVS: miz 480 N+1). 25 January 2005 27 2- Met hoxyetaw 2005

- 4- 2- et hoxy- 5- (4- et hyl pi perazi n-1-y_1sul phony_1) pyri di n- 3- ylcarboxam do

.- 3-et hyl pyrazol e- 5- car boxam de

2- et hoxy-5-(4-ethyl -i-pi perazinyl sul $ohyl )nicotinic acid (2.31 kg, 6.73

Mol ) -was suspended in ethyl acetate (16.2 L) and 1,.1 -carbonyl di m dazol e
(1.09 kg, 6.73 Ml) was added at room tenperature. The reaction m xture
was heated at 45C for 40 mnutes and then the reaction was stirred for a
e 80 ot neiio B Rt S inadia B iABb A Py BRI R SRS 1 £ kg
7.06 Ml) wasylestiexhrhido]-Betiodpirablebadscxanidyd the reaction stirred for a
further 15 hours under reflux. The mxture was cooled filtered and the
filter cake was washed with QQ%V\I&N / 10% et hyl acetate, (2 nL !g) to
afford N-[3-carbanoyl -5- ethyl =l -02- Nhoxyet hyl)-1 H pyrazol-4-yl}-2-

- et hoxy-5-(4--ethyl -1-pi perazi nytx nicotinam de as an off white
crystalline solid, 3.16 kg, &8% r%p = 156C. Found: C, 51.33; H, 6.58; N,
'18.36. . C3H35N7C6S requires 0, I5].40;" H 6.53; N, 18.25% S(CDCI3): 1.04
(3H, t), 1.22 (3H, t), 1.60 (%Iﬁ t), 2.44 (2H, q), 2.54 (4H m, 2.96 (2H,
q), 3.12 (4H, m, 3.36 (3H, s];, .81 (2H, t), 4.27 (2H, t), 4.80(2H, Qq),
5.35(1 H s), 6.68 (1 H s), 6 (1 H d), 886 (1 H d), 10.51 (1 H 5s).
LRMS : mz =539 (M1)* 25 ;Anuary 2005 28 Preparation 3

1- (6- Et hoxy-5-13- et h;l] -6 7-di hydro-2-(2-nmet hoxyet hyl|-7-oxo-2H

pyr azol eR£typxy-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
Mol) was added at room temperature. The reaction mixiure 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 temperaturé 4-amino-5-ethyl-1-(2-methoxyethyl)-1H-

~pYrazoie-_-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

gy to aﬁord_ N—[3—carbamoyl-5—e_thyl_—1-(2-rhethoxyethyl)—1 H-pyrazoi-4-yl}-2-

ethoxy-5-(4-ethyl-1-piperazinyi sulfonyl) nicotinamide as an off white crystalline

solid, 3.16 kg, 88%. m.p. = 156°C. Found: C 51.33; H, 6.56; N, 18.38.
 CasHasN7O6S requires C, 51.40; H, 6.53; N, 18.25%.

(CDClg): 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)*




d pyrimdin -5 yl-3-p ridylsul foyl) -4-ethylniperazineethyl . acetate
solvate. Ove route (a) To prepare the. conpound of. Preparation 3 a m xture
of the title conpound of Preparation 1, N-[3-carbanpybs Jafaiy1005

--(2-nmet hoxyethyl)-1 H pyrazol -4-yl }-2- ethoxy-5-(4-ethyl-1-piperazinyl

sul fonyl ) nicotinamde, (1.18 kg, 2.2 M), potassiumtert-butoxide (500
g, 4.4 noles) and ethyl acetate (1938g) in ethanol (11.8 .L) was heated at
120C-for 20 hours. The reaction mxture 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 while aqueous HCl was,. Ql(‘jﬂ(ﬁgngntll pH 7.5 was obt ai ned. Ethyl
acetate (7.5 L) was added and the—?wo—phase mxture was war med to 55C. The
or gani ¢ pHaASthaxy-5-65 678 & (Znelumy oyrazate]{4.8

further et hase re distilled
at at nospheft+—4 2 RN % ?\{\Bated sol i ds
were granul ated at 5C for 1 h, flltered and vvashed vvlth ethyl acetate (1.2
L) and dried under vacuum This afforded

1- (6- Et hoxy- 5-[3-ethyl ] -6, 7-di hydr o- 2- (2- met hoxyet hyl ) - 7- oxo- 21- 1-

pyrazol e[ 4, 3-d] pyri m di n-5-yl]-#-pyridy!sul fonyl)-4-ethyl pi perazine as a
i ght yellow 25 January %%05 ' alline solid, 877 g, 78% mp. = 157C.
Found: C, 52.65; H, 6.465N, 3N7GBS. 0.2 C2H5CO2CH3 requires
C, 53.21; H, 6.49; N, 1 ; .07 (3H, t), 1.42 (3H, t), 1.61
(3H, t), 2.44 (2H, 0q), .08 (P8 q), 3.15 (4H, m), 3.32 (3H,
s), 3.92 (2H, q), 4.48 2H dq), 865 (1 H d), 9.06 (1 H,
d). . The spectrum al so hay'signals that correspond to a solvate wth ethyl
acetate. LRVS: niz = 52823( Mr1) {

N

(e

route (a)
~ To prepare the compound of Preparation 3 a mixture of the title compound of
Preparation 1, N-[3-carbamoyl-6-ethyi-1-(2-methoxyethyl)-1H-pyrazol-4-yi}-2-
ethoxy—54(4-ethyl-‘t-pipe_fazinyi 'sulfonyl) nicotinamide, (1.18 kg, 2.2 Mol),
~ potassium tertbutoxide (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 aqueous HCl| was added uniil 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 exiracted 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, filtered and washed with ethyl acetate (1.2 L) and dried under vacuum.
- This afforded 1-(6-Ethoxy-5-{3-ethyl]-6, 7—d|hydro-2—(2-methoxyethyl)~7—oxo-2H—
pyrazoie[4 3-d]pynmldm—5-yl]—3-pyr|dy!suIfonyt)-4—ethy!p|peraz|ne as a light yellow




~route (b) To prepare the conpound of Preparation 3 a mxture of the title
conmpound of Preparation 1, N-[3-carbanoyl-5-ethyl-1-(2-nethoxyethyl)-1
H-pyrazol -4-yl }-2- ethoxy-5-(4- ethyl-l -piperazinyl sgkfiamsy)20050ti nam de
, 34.6g, 0.064 Mol), potassiumtert-butoxide (14.8 g, 0.132 noles) and
ethyl acetate (8.5g 0.096 noles) in ethanol (0.26 L) was heated at
105-107C, for 17 hours. The reactiore9 m xture 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 mxture stirred at

r oom t enpésiatine soligh 8% a.qlfSous.pHEN5vds RavaddCuhRieb; PiH6ABsN, idg6ebt ai ned.

The precppi sQls I 2. 1 h, filtered
and vvashg%ﬁ\ﬁﬂﬁﬁgf gngﬁs??a?@)f@ﬁ#ggﬁﬁg? 10%%%%3’68&%(5@%‘hi s afforded
.é_—é\G;jEt hoxy- 5-[ 3- et hyl ]|6) 7-7 ” _
I Nyar o- ¢rl-gs EL NC pPyEazolL€E .
d] pyrim &#@%i%ﬁ%ﬁwaﬁ%@%ﬁniﬁ)éE@ hg%p@gkﬂbz?ﬁé (ﬂ‘s[’ 'g)’lq'%%t yel | ow
crystal || SBHEA4H2m)33.82 (819, §)Y8.9m (RH, |), kods 119G), 87EReH3Y), 8.85 07 (3H,
t), 1.42(2mf-)1 tgé % %JT 3|£I, t?/ 2.4(3 (E’L q @2@5)7 (4H, ﬁ;ll) 3.08 (2H,
q. . 3. 15(1%@3:#1), $ye (W14 (gé,spgyt,r 3 alpp Raflﬁlaﬂa"ﬁfhat&?u%swﬁ,toa)%olvaten (2H, q),
8.64 (lylth eyl adbt¥e. (1 H d). 25 January 2005 30 LRVMS: miz = 520 (Mr1)#
Exampl e 1 1-{6=et et hoxv- 543et hyl - 6, 7- di hydr o- 2- ( 2- net hoxyet hvl ) -7
0x0-2H-prazol 04,3 rimdin-5- | -3- rid sulfonyl -4-ethylerazine 10g (0.019
mol) of {f#fst hi/ze s2pMRAYyd of Preparation 3(a), 1-{6-ethoxy-5-[3- ethyl-
6, 7- di hydr o-2- ( 2- met hoxyet hyl ) -7-oxo-2H pyrazol o[ 4, 3-d] pyri m di n-5-y1] - 3-
pyri dyl sul fonyl } - 4- et hyl pi perazi ne ethyl acetate sol vate, was charged
fol | oned Yo 42Mg (120 s) of 16% water in ethyl alcohol. The slurry was

heated t ux to

To prepare the compbund of Preparation 3 a mixture of the title compound of
~ Preparation 1, N-[3-carbamoyl-5-ethyl-1-(2-methoxyethyl)-1H-pyrazol-4-yi}-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 concentréﬁed 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 1) and dried under vacuum. This afforded
1-(6-Ethoxy-5-{3-ethyi]-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2 H-pyrazole[4,3-
_ wpyrimidin-S—y!]‘—S-pyridylsquonyl)-4~ethylpiperaiihe as a light yellow cfystalline
solid, 23.3 9,69.7%. m.p. = 168-170°C. |

~ 3(CDCls): 1.07 (3H, 1), 1.42 (3H, 1), 1.61 (3H, 1), 2.4 (2H, q), 2.57 (4H, m), 3.08
" (2H, g, 3.15 (4H, m), 3.32 (3H, s), 3.92 (2H, q), 4.48 (2H, ), 4.77 (2H, ), 8.64
" (1H, d}, 9.05 (1H, d).




yield a solution and 6nVg (60ms) distilled off at atnospheric pressure.
The solution was then cooled to roomtenperature with crystallisation
~occurring at 40C. The slurry was then cool ed to 5-10C23ngmakppagsat ed for
30 minutes following which it was filtered and washed with 2nVg et hyl

al cohol (20 ms). The danp solid was dried in vacuo overnight at 55-60 C
‘to yield a white crystalline solidsy(Yield 7.6g, 76%.MIlting Point
162165C.- S (CDC13) : 1.05 (3Ht), 1.42 (3Ht) , 1.58 (3Ht), 2.43 (2HQq),
2.57 (4H,t), 3.09 (2H, 1), 3.15 (41-1,t), 3.30 (31-1,s), 8.93 (21-1,1),
4.4.8 (mMS)m/zl-SQO(WHI)‘*q) 8.65 (1 Hd), 9.05 (I Hd), 10.65 (1 Hs). 25
January 2005 31 Exanple 1- 6-ethoxy -5- 3-ethyl-6 7-di hydro-2-

2- met hoyet hl -7- oxo-2H pyrazolo 4 3- dprimdin-5- -3- pyridysulfonyl

4- et hyl pi perazine O=S= O -1 ( N) J 10g (0.019 nol) of the title conpound

of Preparation 3(b). 1-{6-et hoxg-S-! 3-et hyl -
6, 7- di hydr o- 2- ( 2- et hoxyet hyl ) -7 pyrazol o[ 4, 3d] pyri m di n-5-ylj-3-

pyri dyl suhz{e@mg%ﬁgém 8. RS _char ged.
foll owed by 12nu

e slurry was
heated to reflux t

. / ik Sk : distilled off at
at nospheri c pressure. The soI ution was then cool ed to room tenperature
with crystallisation occurfying at U0C. The sl urry was then cooled to O-
-10C and granul ated for 30(m nutesi fol | owing which it was filtered and
washed with 2nug ethyl al cdhol H¥20 The danp solid was. dried in
vacuo overnight at 55-60 C t yi g&ld crystalline

N N 0]
\
0‘-:?:0
)
N

10g (0.019 mol) of the fitle compound of Preparation 3(a), 1-{6-ethoxy-5-[3-ethyl-
-6,7-di_hydro—2—(2-methoxyethyi)'-7-oxo-2H-pyrazolo[4;3- - d]pyrimidin-5-yl}-3-
j:;yridylsu!fonyl}-4-ethylpiperazine ethyl acetate solvate, was charged followed by
“12ml/g (120mis) of 16% water in ethyl alcohol. The slurry waé heated fo reflux to
yield a solution and BmI/g (60mis) distilled off at ratmos;-)heric 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 mis). The
~ damp solid was dried in vacuo overnight at 55-60 °C to yield a white érystalline
o sqlid. (Yield 7.69, 76%).Me'_lting Point 162-165°C. |
8 (CDCls): 1.05 (8H,1), 1.42 (3H,1), 1.58 (3H;1), 2.43 (2H,q), 2.57 (4H't), 3.09 (2H,
1), 3.15 (4H,1), 3.30 (3H,s), 3.93 (2H 1), 4.48 (2H,1), 4.90 (2H,9), 8.65 (1H,d), 9.05
(1H d}, 10.65 (1H,s).




solid. (Yield 9.4g, 94 %. Melting Point 158-160C. (CDCI3): 1.05 (3Ht),

1.42 (3H,t), 1.58.(3H,t) , 2.43 (2H,q), 2.57 (4Ht), 3.09 (2H, t), 3.15

(4Ht), 3.30 (3H's), 3.93 (2Ht), 4.48 (2Ht); 4. 90503kl 2008 65

(1H,d), 9.05 (1 Hd), 10.65 (1 H's). 25 January 2005 32 In the processes

of the Exanples water and pharnmaceutically acceptable alcohols such as

met hanol , et hanol, propanol preferalbdiy ethanol or iso-propanol and

- m xtures thereof can be used. These processes can al so be used for the

recrystallisation of the title compound. As will be appreciated by the

'skilled chem st solvates may be prepared by a .variety of standard

techni ques as are known in the art. Further sol vates of

1- {6- et hoxy-5-[ 3-et hyl -6, 7-di hydr o- 2- ( 2- nethoxyethyl) 7- 0X0-

2H- pyr azol o[ 4, 3- d]pyrlnldln 5- yILJ@g@yggylsulfonyl) ethylpiperazine can
h

be prepar,eg plvate e conp Qd
3 %—@M—T urt her

Preparati RIS, : TP Ot F

sol vates may be prﬁWrﬂddmfﬂNﬂ@mM@m}ﬂé_Milﬂ@ the starting
conmpound over an extended period (such as for exanple about 2 weeks) wth
“the solvent to be tested (E)g. acet@nitrile), followed by filtration of

solid material and subsequent PXRD janalysis (as defined hereinbefore) of
said "wet" i.e. non-dried sobid N (solvated) material; or (b)

di ssolution of the starting Nne—ig_lLvent to be tested (e.g.
acetonitrile) followed byy ion ot he desired solvate from
said solution by any appr i gt e means \such as Yor exanple, cooling or
‘evaporation techni ques and sis (using standard PXRD

" techniques or infra red analysis as are known in the art) of said "wet"
i.e. non- 0=5=0

10g (0.019 mol) of the title compound of Preparation 3(b), 1-{6-ethoxy-5-{3-ethyl-
6,7-dihyd ro-2‘-(2¥metlaoxyethyl)-7-oxo-2H—pyrazolo[4,3,-‘ dpyrimidin-5-yi]-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 o
. yield a solution and 9.5 ml/g (60mis) distilled off at atmospheric pressure. The
_ solution was then cooled to room temperature with crystafhsatlon occurring at
40°C. The slunry was then cooled to - -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 y'iéld a white crystalline
solid. (Yield 9.4g, 94 %). Melting Point 158-160°C.

; 8'(CDC!3-): 1.05 (3H,1), 1.42 (3H,1), 1.568 (3H,1), 2.43 (2H,9), 2.57 (4H.}), 3.09 (2H,
7 1), 3.15 (4H,1), 3.30 (8H,s), 3.93 (2H,1), 4.48 (2H,1), 4.90 (2H,q), 8.65 (1H,d), 9.05

~ . {1H,d), 10.65 (1Hs). ' |




dried solid (solvated) material. The crystalline conpound as defi ned

her ei nbef ore can be generated from solvates thereof via de-solvation using
techni ques as are standard in the art such as .for exahpimag 200reat
treatnment (at preferably from about 1000C up to about 150C) or. using
vacuum t echni ques (from anbi ent tenperature and above) or via slurrying in
a non-sol vating solvent (e.g. as illaastrated in Exanples 1 and 2). 25
January-2005 33 The skilled chem st nmay utilise alternative drying

- techniques to generate the crystalline conpound as defi ned herei nbefore.
Further WolReatpsecasses of the Examples water and pharmaceutically acceptable

21+ byt acdh ol SUE T Ko s b egbAo TR RPN bbbt &0 BEBomIher azi ne
whi ch haamd nidderespghereaf ean beaisede Thesebprosasdss cret Alybd dichydddetoonke  ( VEK) ,
- acet oni g{?élryigﬁuhst&ﬁéﬁlrgp%gr. f%a%(réputegl uene. The presence of solvated materi al

can be anpl e an acetonitrile sol vate of
1-{6-et hoxy-5-[3-ethyl -6, 7-di hydro-2 -(2--

met hoxyej.hyl.) - 7- oxo- 2H pyrazol o[ 4, 3- rimdin-5-ylj-3-pyridyisul fonyl}-4-
et hyl pi ﬁé? i‘ﬂ" be a%%"’lﬁ-tegp%)f é!? B'%'ﬁ‘?ff Pg%%f ﬁ&"@&ﬂ%ﬂ% tjt‘%'f%%ci‘ ?éé(lai n hot
acet oni tvdrety off ShhdAE EdP)iigtibs Ws &P khd\en AesPsequent granul ation at
anbi ent tenperature overnight. The solution was .then filtered under

vacuum and the resultant solid naterial (the solvate) allowed to dry at

anbi ent tatmRer - Bt N N @l e was det ect ed
usi ng PXrI;?D. Anﬁzli‘{é{t%r %2? i {\?eém%([ja f&g]?l 6’3&? ﬁ@?%n@o'?é{“%ﬁés{hwgg? é(wias by

moni t or i #d-PyREClNi- ght dipyemidi 5y8-pyrdvlsuffenykd-ethyipiperaaivet ot ripgée i s

pr esent hens . I.pl e. These
sol vat e ng%%raifal S ﬁ%&/ﬂé ggﬁ‘ %ﬁ%&?ﬁ%ﬁ%ﬁ“?%ﬁg‘ n@?da e rteﬁgrag?rﬁ?zhgus free
base of foméhecorRYuBIs[E Fxampless] ar 2 Bydh furthef 2olvatesamgebapigparedxo- 2H

for example by:

(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 materal and subsequent PXRD analysis (as
defined hereinbefore) of said “wet’ i.e. non-dried solid material (solvated)
material; or _ | '

-(b)'_ dis_s'olution of the starting compound in the‘solvent to be- fested (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 crysialline bompound 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 1?00"0 up to about
-150°C) or.using vacuum techniques (from ambient iemperature and above) or
‘via slurrying in a non-solvating solvent (e.g. as illustrated in Exarhples 1 and 2).




.p yrazolo[4,3- d]pyrimdin-5- yl]-3-pyridyisulfonyl)-4-ethyl pi pbraziine
when dried at about 150C as illustrated by Differential Scanning
Calorimetry DSC). The DSC experinents herein were perherpmeryso0sy a
- (measured using a Perkin Elnmer DSC7// TGA7 at a heating. rate of
20C m nute) . 25 January 2005 34 Figure 1 hereinafter illustrates the DSC
. trace of: the crystalline material hgving PXRD pattern as illustrated in

~Table | (the conmpound of Exanple 1); the DSC trace of the ethyl acetate
solvate (the conpound of Preparation 3); the DSC trace of the acetonitrile
sol vat e The skiled chepistmiapfutlisemgileenative vdrgingi technitdes dbd \generatevdke pr epar ed

1% (6 ot nTelp SoRBRYRY &8 vetled BRRYAERTC, 10 ety 17 b T

0x0- 2H pyraz' ol o[ 4, 3-d] pyri m di n-5-yl ] -3-pyridyl sul fonyl }-4-ethyl pi perazi ne
having a sinul ated powder X-ray diffraction pattern with main peaks .
substantially as defined bel ow d-spacing Intensityd-spacing Intensity
dx-spaci nglntensity dg-spacing Intensity ‘A(A) (% %

12. 24861. 244. 232319. 043. 0619. 182. 40412. 24

- 9.73011004. 1595. 1. 193. 04832, 222, 34241. 22

“Further solvates of 1-{B-ethoxy-5-[3-ethyi-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-

- 2H-pyrazolof4,3- d]pyrimidin-5-yl}-3-pyridylsulfonyl}-4-ethylpiperazine which have

been prepared include : n-butanol, methylethylketone (MEK), acetonitrile,
tetrahydrofuran, 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-
ethyipiperazine 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 soivate) allowed to dry at ambient temperature and pressure. The
hresenoe of the -solvate was detected using PXRD. An aliemative method for

_detectibn 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
ifree base of 1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-methoxyethiyl)-7-oxo-2H-
pyrazoiof4,3- dlpyrimidin-5-yi]-3-pyridylsulfonyl}-4-ethylpiperazine when dried at
about 150°C as illusirated 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).



8. 5596. 36. 314. 04211. 353. 04281. 942. 2991. 13
7.392315. 023. 91867. 812. 99291. 592. 2641. 23
7.38568. 353. 895110. 262. 98042. 12. 26051. 29 25 January 2005
7.32841. 69. 3. 84915. 342. 94033. 462. 20792. 65 :
5.822214. 493. 8485. 2. 462. 90731. 742. 18551.9 5. 76171. 96 . 3.8427.43.14 "'
.2.8719 .1.682.16791.92. 2.8710- 5. %£6943 25,3.73573.12. 85324. 72. 14681. 35
5.11607. 173. 69613. 992. 812211. 192. 11194, 52 5. 1078. 32. 71
, $.6805142. 80972. 822. 07691. 15 4.880717. 47. 3. 60425. 28. 2. 77762. 172. 04711. 12

4.8674 m%&é Br&BrAer MA2kdtéd4hd D2 1828 bi-bBe cr%stalilne matena! having

4.865, 10, 983. 58. 196: 82. 71621. 761. 99351. 03 4. 842513. 193.
' 8. 552, TORD paiem, %tﬂsﬁﬁ@t@d@g@%uﬁ@ crmpRund ghExample 1@2@1199@@@1 27-
4.76410.tpy Hobthdd sdl n% d of £ DSC tr '
4.74914. 163 34614{'2%12 6084 7 esEPoypd of Prenargiion 3, the ace

- 7. 542 60 ¥82 aectomiritey solyate (of Hzeampgmcm%ﬁxamme.umreg said salval@7492. 81

jggéigﬁéﬁg‘%%ﬂéi%&%‘éﬁ%@&%ﬁ%ﬁi7i724 4.3066. .26.66.3.2434

.19.95-2.43252. 471. 73791. 82 4.290951. 91. 3. 2242A1' 2. 42121241. 71941. 03
4.279824. 753. 06631. 382. 41634. 39 wherein said PXRD pattern is generated
usi ng copper. K-al phal X-rays having a wavel ength of 1.54178 Angstrons.




36 25 January 2005 2 - A process for the preparation of a pol ynorph of

1-f 6- et hoxy-5-[3-ethyl - S

6, 7- di hydr o- 2- (2- net hoxyet hyl ) - 7- oxo- 2H pyr azol o[ 4, 3- dbgyhm-H2a050- _
y[]-3-pyridylsul fonyl}-4-ethylpiperazine froma solvate thereof wherein
sai d process conprises de-solvation of said solvate and wherein said

pot ynorph has a simulated powder X-gay diffraction pattern with main peaks
substantially as defined bel ow. d-spacing Intensity d-spacing Intensity
d-spacing Intensity , d-spacing IntenS|ty (A(DAADA DA (N
012.24861..244. 232319. 043. 0619. 182. 4041 2. _

9. 73011&2@”—\&&951. 193. 04832. 222. 3424 1. 22
8. 5596385. 704211. 353. 04281. 942. 299 1. 13 7.392315. 023. 9186

. 7.812.99291.592. 264 1.23 7.38568.353.895110. 262. 98042. 12. 2605 1. 29

7.32841. 693. 84915. 342. 94033. 462. 2079 2. 65 5. 822214. 493. 84
552.462.90731. 742. 1855 1.9 5.76171. 963. 842743. 142. 87191. 682. 1679 1. 92

5. 74614%. 253\ 7ERyE0mH. 96 Ib{H-gthonyEd3-etes6,7-dihydro-2-(2-methoxyethyl)-7-

5.11667. 173. 896438 - 18 as &%4_
3. 68054 512@%%?5’?’%%@%%9@@ 3 ﬁ"’;’}'l&y'ﬁ%’"ﬁy{%gﬁ divylpiperazine.
having a simulated powder X-ray diffraction pattern with main peaks

substantially as defined below:

ld-spacing Intensity {d-spacing |Intensity [d-spacing |Intensity {d-spacing |intensity
A (%) A) (%) A) (%) A) (%)
12.2486 |1.24 4.2323  119.04  [3.061 9.18 2.4041 2.24
9.7301 {100 4.1595  [1.19 3.0483 [2.22 2.3424  [11.22
8.5596  |36.31 40421  11.35  [3.0428 |1.94 2.299 1.13
7.3923 [|15.02 3.9186 - 17.81 29929 @ [1.59 = |2.264 1.23
7.3856 [8.35  i13.8951 . |10.26 [2.9804 |2.1 22605 11.29
73284 [1.69 . [3.8491 |5.34 2.9403 (346  |2.2079 [265
58222 |14.49 |3.8485 246 . 29073 [1.74 = 21855 |19 |
57617 1196 . |3.8427. |43.14- (28719 [1.68 21679  [1.92.
16.7461 14325 137357 (3.1 - [|28532 a7y 2.1468 - |1.35
51166 [7.17 . [3.6961 [3.99 = [2.8122 [11.19 [2.1119 452
5.1078. [32.71. [3.6805 . |4.51. [2.8007 [2.82 2.0769  [1.15
4.8807. {1747 13.6042  |5.28 - [2.7776 |2.17 2.0471 112
4.8674. [10.85 {3.5988- [6.09 27774 1146 12.028 1163
4865 |10.98 = {3.5819 168 27162 _ {1.76 1.9935  {1.03
148425 [13.19 . [3.5721 8.55 2.7041 . -[3.63 1.9883 - [2.96
14.8018  13.32  13.5355 |2.47 2.6875 [1.42 11.9181 1.27°

47632 [1057 3407 - 1.2 ° [26443 219  [1.9058 |1.03
4.7491 . J416 - 13.3461  |4.91  [2.6084° [3.75 1.884 1.23
4.641 1.96 - |3.3318  {7.54 - 26025 |16 1.8797 {249
4629  [19.73  |3.3154. |4.36 ~ [2.5809 . [1.31 1.8749 281
4.3314 - 19.53 3.2827. 1.7 25448 [1.21 [1.7939 |1.57

43301 i3.65 32774 . 122 - 125438 (326 . 1.7617 .24
4.3066__.{26.66 _ [3.2434 * |19.95 24325 1247 . {1.7379 |1.82
142009 [61.91 [3.224 241 . [24212 |24 1.7194 - 11.08
42798 [24.75 [3.0663 - [1.38 24163 _ |4.39 | , -

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




880717. 473. 60425. 282. 77762. 172. 0471 1. 12

867410. 853. 59886. 092. 77741. 462. 028 1. 63

.86510. 983. 58196. 82. 71621. 76t 9935 1363 - 25 January 2005
.842513. 193. 57218. 552. 70413. 631. 9883 2. 96

. 80183. 323. 53552. 472. 68751. 421. 9181 1.27

. 763210. 573. 4071. 22. 64432. 191. 9058 1. 03
3..34614. 9 843. 75 1.23 4.641 19 3. 33187 542 60251. 61. 8797

. 74914, .60
.49 4. 6%15‘ B85°5 zfﬁ S47°83 ?“30%13 Boygosp pf 1-{6-ethoxy-5-[3-ethyl-

. 33149. 533 T4
' 33013, 653Gg’géﬁ%dgogf(gﬁ%tg%%%%tﬂgg—gf oxéLZﬁ tpyrazolo[4,3-  d]pyrimidin-5
.306626.6638zﬂaaﬂymmyznﬂ%ﬂaﬂh4¢mxvazgefm82a¢x@@ﬂeane@m3.2242.112.42121.24
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generated using copper K-al phal X-rays having a wavel ength of 1.54178
Angst rons. @&Ffefin Jalilpioye2900mprisds deabEfioacsiaad alvh@ ctaim 2 wherein a
sol vate of 1-{6-ethoxy-5-[3

et hyl - 6, 7- di hydr o- 2- ( 2- net hoxyet hyl ) - 7- oxo- 2H pyrazol o[ 4,3

d] pyrimdin p 4- led in a
non- sol vat ?ﬁ%m&ﬂoer%gnyéla?d l)iH%fp?‘ngé% aa%@%)dy gfﬂﬁj cl a?'?ﬁ/ ?ﬁgécgc;'iorrpri si ng
sl urryi ng t patteniwith mairepasies subbstantéaligfaslddfteet hoow: 5- [ 3- et hyl - 6, 7-

di hydro--2-(2- methoxyethyl)-7-o0xo-2H pyrazol o[ 4, 3-d] pyri m di n-5-yl ] 3-
pyridylsulfonyl}-4-ethylpiperazine with a non-salvating solvent -solution

wher e ﬁfﬁﬁf"ﬁgn Bﬁe%in IP@C'B@)I Intensity sidasacinaiflatessitwetiepasing pntensity
(A (%) (%) A) (%} (A) (%)
12,2486 |[1.24 4 2323 19.04 3.061 9.18 12.4041 2.24
9.7301 100 4.1595 1.19 3.0483 2.22 2.3424 1.22
8.6596 36.31 4.0421 1.35 3.0428 1.94 2299 . |1.13
7.3923 15.02 3.9186  |7.81 2.9929 1.59 2.264 1.23
7.3856 8.35 13.8951  {10.26 2.9804 2.1 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 2.46 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 28532 W47 2.1468 1.35
5.1166 717 3.6961 3.99 2.8122 11.19 2.1119 4.52
5.1078 32.71 3.6805 4.51 2.8097 2.82 2.0769 1.15
4.8807 1747 3.6042 5.28 27776 217 2.0471 1.12
14.8674 10.85 {3.5988 6.09 27774 1.46 2.028 1.63
4.865 10.98 3.5819 6.8 2.7162 1.76 1.9935 1.03
48425 - 113.19 3.5721 8.55 2.7041 3.63 1.9883 2.96
4.8018 3.32 3.56355 247 2.6875 1.42 1.9181 1.27
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4.7632  [10.57  |3.407 1.2 2.6443 219 1.9058 |1.03
4.7491 4.16 3.3461  |4.91 12.6084  [3.75 1.884 1.23
4.641 1.96 33318 |7.54 2.6025 1.6 1.8797 249
14.629 18.73 3.3154 |4.36 2.5809 1.31 1.8749  [2.81
43314 |9.53 3.2827 .7 25448 11.21 - |1.7939  |1.57

4.3301  |3.65 3.2774 |1.22 25438 |3.26 1.7617  |1.24
43066 |26.66 3.2434  [19.95 24325 1247 1.7379 1.82
42909  |51.91 3.224 211 24212 1.24 . 1.7194 11.03
42798 12475 3.0663 |1.38 24163 14.39

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




pharmaceutically acceptabl e al cohol 5. A process according to claim3 or 4

wherein said process further corrpr#.;es heating said slurry to refl ux

tenperature foll owed by cooling, anul ation and subsegsigituaiysajost i on of

~ the pol ynorph of 1-{6-ethoxy- o
5-[3-et hyl -6, 7-di hydr o- 2- ( 2- met hoxyet hyl ) - 7- oxo- 2H pyr azol o[ 4, 3d] pyri m di n-

5-yl]-3-pyridyl sul fonyl }-4-ethyl pi perazine as defined in-claiml1l. 6. A

~ process 3ack ro¢eRs a@carumgmo%lerm& whereéth i saiveltapban Bcetibkgdl 3y acceptabl e
al cohol is selected from net hanol, ethanol propanol or m xtures thereof.

7. A pr océ‘stgwa%&ﬁ"a}’qf@ 4+ fﬂ‘%ﬁh%@“ﬂﬂ) 6 %ﬁ’e?'é'rm’fé%ﬁ’]@[“n%h sol vat | ngzsol vent
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substantl as des
solvating solvent.

4. A process according to claim 2 or 3 comprising slurrying the ethyl
acetate 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-
pyridylsulfonyi}-4-ethylpiperazine with a non-solvating solvent solution
wherein said non solvating solvent is a mixture of water and a

pharmaceutically acceptable alcohol

. 5. A process according to claim 3 or 4 wherein said process further
éomprises heating said slurry to reflux temperature followed by cooling,
_Qranulation and subsequent isolation of the polymorph of 1-{6-ethoxy-
5-[3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3-

- d]pyrimidin-5-yi]-3-pyridylsulfonyl}-4-ethylpiperazine as defined in claim
1.

6. A process according to claim 4 or 5 wherein said pharmaceutically
| acceptable alcohol is selected from methanol, ethanol, propanol or
- mixtures thereof.

7. A process according to claim 3 to 6 wherein said non-solvating solvent

a'lcohol is 16% water in ethanol.

8. A process according to claim 2 substantially as described in Examples
10r2. '



