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Anhydrous Crystalline Fornms of

Ni - 1-(2-ethoxyet hyl)-5-(Nethyl-N nmethylam no)-7-(4-

nmet hyl pyri di n- 2-yl - am no) - 1H pyrazol o[ 4, 3-d] pyri m di n

e- 3- car bonyl ] met hanesul f onani de Cross Reference to
WORMGAREF2 Appl i cations , This application cl aPfEIB2006/001233

priority fromU. S. Provisional pllcatlon Seri al

ADbEIGHs BRR(ARE Fas dri | - 7-(4-
Pr ow&gl oﬁ% %05 %cat |Monq%er| a’?&ﬁ nber ?‘6@? ’ammgﬁ(‘;
me‘PY'Pérdd'N/&'yV' Frpinod V’*’F‘H@[“&r@EY"!S%‘HPE'&&P“’@%‘H“?}?‘EWP'&Fam'de
IS incorporated hereln by reference in its entirety.

Field of the s RRdfern iAnplications el at es

ge er a hg %ﬁ) cia%ltn¥ ﬁhﬁj yI flg)rr}tel’{]_fsgl%rﬂ ?iorﬁ! Application Serial Number - ”

60/6896%4%{@ |Nb?m1 %@P0578r\d41 %ﬁrﬂwwmmhqatmgﬁnalmo 601681 3yt tled

May %0 beis4 tha-dithipstiré d¥iedth® which RakdapRikddrelchayasitlieh@Na i Sfirety.
More specifically, this invention relates to (1)

anhydrous crystalline forns of

N- 0- ( 2- et hoxyet hyl )Mﬂ'@tﬂs&_’m met hyl am no) - 7- (4- e

t hihsOdbenfbeldreY It (2- N-
i n elate benera yto caﬁastamne forms ofN[3(2 eth%xgﬁ H %N-ﬁth}q N

me"hy&'ﬂ’i‘cggn(lé‘rﬁ'%‘pyr el SRRt

lW Tagelpl4.Sullpyde ‘F“f‘?'@h S
carbonyijmettiaséguljoratn rdee Ms;te pBeicallie hhtsflﬂfeﬁﬁon(raéte%t(mﬁydcrﬁfs

crysta‘llng 5}%? g,t I\F[FI Qﬁe@lt:ogéthgrlz g—?@-ﬁﬁﬁl%@%@ﬁ%&%&%—@—rﬁﬁy 1:2(51& n-2-yl-

tion

amm%’r’m&@’ﬂ&ﬁ dﬂm’ﬁﬁmﬁga@e@ﬁmﬁwﬁwulfoaar@wg,r(mmcemhé
compdsiisREEdnilising at least one suchliBén, ¢ rﬂm&éﬂgfm the treatment ofa

phospFI#?sge%as%aglaxaégé%] XDn?ﬂltIOSH Jsmg a E»Xst one suc . dq%) methogig ;‘orrre_

prepam@nvm@yan pyrazol o[ 4, 3-d] pyri m di ne- 3- car bonyl | met h
anesul fonam de has the following structure (1): CHN M
ONNN CH3 OCH3 CH3 1 The synt hesis _of
N-11- ( 2- et hoxyet gy YeRI®et hyl ami no) - 7- (4-m

© 0 eThyégmypoind mﬂﬂ(eydthoayéthw%-(N ethyl-N-methylamino)-7- (4—methy]pynd||nf-2-yl-

= esul.f o

aminoy 1L UARAR Sl i XA b ek GO et PRRE oo

(M application WD 2005/ 049616 (t he Conpound
Application"). Th,e\ Conmpound Apek| cation further
di scl oses that CH; O \

yl

NA1- (2- et hoxyet hyl ) - 5, N- I\h
met hyl pyri dih-2-yl - pyra®bt 014, 3-d] pyri mi di n

. e-3-carbonyl ] net hane de is a
phosphodi est er PDI‘EL —A\hhi bitor that can be
used to treat a - B nedi ay ﬁd eondi ti on, such as
hypert ensi on. 38 fferent solid-staté forms of a

The syrﬂllib%fsmﬂNquta-éiﬁﬁxy@tﬁﬁ]@W&hﬂ%ﬂ@lﬁ%@iﬂﬁ@tﬁfﬁrﬁ&h pyﬁbuﬁfz%‘i &fino)- '

oy b BB bkt Supnary ‘?'Sé’iﬁﬁﬁ‘gf‘g e 5o
publishesh2C Tappicalioe WIO 2005/044148 (ths “Grageyndhmptiesiss]l, The Compound
Applicaid HRHePEISShs 0% thﬁpm1'30259?&&f&w)éfgféé@-%hyg%&ﬁo)%w

I dentification of new solid-
methylpmn-%-zl aé’f"l'%)wayf?ﬂ{?m@ ct]wjlg%qﬁwa-wrbony!]methanesuIfonamide isa
phosphodiesterase-5 (“PDE-5"} inhibitor that can be used to treat a PDE-5-mediated condition,

t hyl am no) 7-(4-

such as hypertension.
Different solid-state forms of a pharmaceutical compound can have materially different

physical properties. Such differences in physical properties can have an impact, for example,
on how a pharmaceutical compound is made, processed, formulated or administered,

Accordingly, the identification of new solid-state forms of N-[1-{2-ethoxyethyl)-5-{N-ethyl-N-
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2

et hyl am no) - 7- (4- met hyl pyri di n- 2-yl - am no) - 1H pyr azo
| o[ 4, 3-dj pyrim di ne-3- carbonyljmet hanesul f onam de
that provide an advantage relative to other
solid-state forms in naking, processing, fornul at i /9
WOR00EHASR st eri ng t he ‘conpound are desirable. CKQBZOOS 01233
di scussed bel ow, three new anhydrous crystalline -

, ) X -3-
metwm’o ?(4 meﬁhglpyndln -2 YI aminoz -1H- g%/rﬁzolo{zl 3 d]{)%nmlcgrrlﬁ n0) -

4-m
carbemmewwlfwa@%th Pﬁow'ée arna%ﬁ@&z%i?twa fo Oﬂ?f *Bﬁﬁ‘ s
makfigprodeasiRg Mhliamighasesivsémaand dipbmdarddairable. As discussed

belo i o R oo B LA T BB S 0V e
methy@minohy dé-oethyleyrigintZayHamine)- dPoranio[4H3- dlmmmdine-s-
carb?r( v %E%Mﬁn@%idﬁh&re{b%r?ﬁ&%hed\l' met hyl am no) - 7- (4- et hy

In-2 y am no)
pyrazol o[ 4, 3-d] pyri mi di ne- 3- car bonyl ] met hanesul fonam

de. In anotslmefmzﬁ'ﬁ‘eﬂdblm@hg_d he invention is

ST U

formseemm@Temwmwﬁawwmmwmwmpahrmaﬂ R

pyraZbidpAs-Bpmthitine 8 banasihbaareiidaartivkor m A") . 151 n
an%tamg(h @gmog)gfn@ﬁp hi ir pﬁ] h%%%%té@ﬂ theSroth MeGhEfols drysiafine

ouUS 'Crys
form RN (2= WWBtﬂ'KW%‘hYBNMMaﬁWOJ ﬁ‘ﬁ@?ﬁwpﬁ{ﬂnﬁogl aqun(:x;liflre
pyradolyd, @Mbj/rﬁirhlmne?é Qarﬁé'ﬂymﬁéthéﬂéﬁﬁ‘lfoﬁirﬁlh@{“lﬂor& - pyri mi di ne- 3-

et en o rSHERT kS e pashitpiegopRle

form BioN-[1-(& eﬁﬂhsxeﬁwbﬁdN@ﬂylsmmelthylamrrfowm wéthylpyridin-2-yl-amino)-1H-

pyraﬁll'ohl]q' & Eyrﬁ%&?@(é( %ﬁéﬂyﬂméﬁ&%%% ad\FRih By, am no) - 7- (4 m

am no) - 1H20pyr azol o[ 4, 3- d;lcp&
e- 'SﬁE%t?“/%cﬁ’mPPP'WEE“h‘ﬁﬁ@g‘Eﬂ“P%ﬁé#f?‘a%d‘f’“}f’cf Eanh o ohstaine

form biN-BAREMexyee OGN RBIREN- nfeh@:arrmmpmm-mathylsyrdinraeﬁhwol tHa

oro BRSO R BT RS T 7. (o e

t Hy pm;qaqrgmo m@ntdhq: ﬁ@nilon is d:rected to a composition comprising at least
two fohtis BN- 92(91‘;9@)(3%1 IHB;(Nlefﬁde-lﬁféﬁﬁﬂa@ﬁfMMHeﬂﬁlﬁyrmwaH@P

R R e sl T

' consnstmg'efrﬁm’roﬁ Fem®, eatFem G.o a phar maceuti cal conposition

MHe? brﬂgoo%erlt Ql?ec';hvéﬁﬂ& it eré'@teoqs a pharmaceutacal composmon
2- et hox | arnin

comprmgﬁilew oneifoRm 5! '§1{ @rﬁ*ﬂ%ye“iw%%‘é%f“dty'%“%‘a‘ﬂi“ﬁi o i

methyfpyrfﬁd-uﬁa—mbxﬁﬂr_)d)ﬂ mqiylmnle[ngmlmﬁ'a:m-sabce@nm@théneWmthe
o URTHEE SR L BT o LR o RSB A

ar nac
aocepﬁh*bemﬂﬁ'ent the invention is directed to methods for

t h\eant)fhﬁlaérﬁ%ménéﬁf tr%tuR@Eno?p ;f@?ﬂcf&i@@m@ﬁ&ﬂﬂ bt B8 treatment of a
rising adm nistering to
PDE Sy s S P AT oA RSB p Abugpenivay iesie:
amouriNht- iéa]slt cérﬂhfeﬂmmf[et(h-yihynxsétwme{Nb}ﬁWwam|lm)=|7r(€-)-)11ewy@4ndm-
A o

car
group @n@ﬁmgéb?gw iFAEn BfanddM X; Form B, and Form C. 35In

AR h&REr eRibbaIfeRBME inveitRniidwieblel @ méifodb 1685 pdpdrarion of
preparati on of Form A, Form B, and

s for the
Formplfg?’m%a“d'g md Addi tional enbodi ments of the .
i Aridifiobd! embadireents sidsiseshtiviaresiftossed thnaigbpe dhef speeitidation of
. is application. Brief Description of the
this ap CEiﬂonngs Fig. 1 shows an illustrative X-ray powder
diffraction pattern for FormA. Fig. 2 shows a
cal cul ated X-ray powder diffraction pattern for Form
A. 5Fig. 3 shows an illusirative X-ray powder
diffraction pattern for FormB. Fig. 4 shows an
illustrative X-ray powder diffraction pattern for
FormC Fig. 5 shows an illustrative DSC thernogram
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Fig. 9 shows an illustrative FT-I1R spectrumfor Form

B. Fig. 10 shows an illustrative FT-IR spectrum for
FormC Fig. 11 shows an illustrative Raman spectrum
for FormA Fig. 12 shows an illustrative Raman '

wogpec2psfih f or Form B. 15Fi g. 13 shows an i | | P&ER90¢R01233
Raman spectrumfor Form C. Fig. 14 shows an X-ray
powder diffraction pattern for the naterial prepared
- in Exanple 1. - Fig. 15 shows an illustrative
aI ternative syntBiiefPescsiphemef thePrawirdsyr epar at i on of

6 %hows an lllustrailve X-ray powder diffraction patiern for Form A.

i d| X% b %ngﬁi?og%{%%rhégn pat{e])rr?for Fo§4 met hyl pyr

20(ﬂ=]ga§ shovwsctinrileie Batiea K payrppiviieraifivetiosnsktéro fafoes.
De ey, b So SR GLLRLLOR ookl N1 St RiFRgH) pEnt S

orm a conpound can materially
af Figch shgye %HV%‘T&E‘H@ D¢ Hﬁé?qgfeé'éfobfm'fﬂﬁ’b conmpound

I nclguel s a(wh%atmwuwtr@m@m foeBormuch as nol ar
gigzg ahoq\fes%% i} uXtra?\re D%E( Eapmsocg l \%r lt:c}/rr‘n 5( 2)

nam c properties s as nelting tenperature,
vaﬁlgrBQTF%@mﬁ@S’meb EolRpe¢tiumyfor Radp Aki neti c properties -
SUE, @ghcms%a%gttdw&w i Pe@Rfh fs.tr%hlsl ty (including
stabili condi ti ons, Eem ally to

t
rmF@tlH%}é’é(ﬁB” UW@Fve@dﬁéﬁﬂ’tr&f@ﬁ‘&ﬂ (M) (4) surface
pr Bigetr it shews smmdrstnam:eﬂwrfaaemnmaqrmnabl lity,
i nter hapg Agchani cal
prﬁgei;zta&ﬁg@é gtﬁ%%h%ﬁ%néss Té‘%& e str engt h,
coﬁ‘ﬁ-a‘@t%hBY"? p Yustrptiediemag § SPGrCF’B'WCHr'fST"b@end or (6)
f i kibratdhons @ RS povasr diffRti@thdiem GARNAEDD blephre®ih Exhaple
solid-state formis particularly inportant for
conpounds that are pharmacol ogi cal agents. Careful
s efigciiSi sopwaariustintive glterortive hyntheli¢ $obierse tor Brefperparadiemof N-[1-(2-

ethoxyaﬂyp@(p&utnynme,aétsyzarﬁm%@%éwpyf.@ﬁ Byl Shih®N HYyrazolof4,3-
ens  associ ated w th the conpound.

1.

mn st on, prob]
_ d]pyr'ﬂ'ﬂ’r?eéffé éfﬂ?'&eﬁ'Sf}g"'&Wg%al line forms (FormA, FormB

and Form O of the corrpound

i 3= ,
| 35@1%9% i5181078.952 GO o TRt TisHelsp b BYFigel Pragges of the

compORRIMdlERe! §1f ;baeﬁng ﬁ:s)pml sacmﬁednblﬂr \@rmt Mnsﬂ&inﬂlhh(groscopicity,

2) th%ﬁlo8¥n’amllcopropeA'es |90h as rrl Itm ngem éye{ature va%or g{eﬁg}/re al% ubmglf (3)

ertres r e
kinetlm;gompg@g speh qsm:sg;olgmﬂ rpt@anqi gtgbihty Heclysingsiabllitytal arbient conditions,

espeCIa ﬁ%&@ur@ﬁh@%ﬁb@? Sfage sonbidbR, 1y s‘umﬁﬂétd?dﬂeﬂ@h Bifth-ad s(rftc

area, w%ﬂa% I%Etlf%lﬁcgql 5.92%'8% Q%%& é%%ﬁ%@%@%%&gﬁ'émes leBY artsl hrgr nlesnse
tensileCanehgitychipedtihiting csan Hifng ) féoma zohel' blefa;Sor (@) filtraiirs m'di]:erties Selection

and cogﬁp;fom%eﬁy 886t @%@g}m}po@m kP EERGRAad Rashbr ace

tautoneric 1Iso
pharmpppiagical ageREx (Fatefy paleatory apdeaonijel oNtheree HypiaimioR® Fanreguee
synmea@t ;!W&e@éﬁﬁg, @drmmancyxl maaﬁwfi?ﬁat;bhipmuews@s&{cﬁt&mhpw ¢oNipdintid,
0]

t g 198 Hév? Igl)r(li}}g/ldrsog .%ngl}e%ormsr}Eonn E Fo é en;Fr)n 87 oftihe compound
N-[1-(Ndiexy@hdl-Friik yibyiiNnpthBafiNo eT-tyn e thiyipsidinyd-waminod) H-pyraoiof4,3-
d] pynnﬁ&ﬁé E%L:’Bb(rfﬁl]ﬁbtﬂa@esﬁﬂfon@ﬂldﬁ ?bvel@eﬁlf&eﬁﬁf% Ofad egbié#r]l&Mﬁ br8hie detail

ne- 3- car bon hanesul f onam de are shown | ow as

below, Fa{ip 6n%¥m(81)an I fagres aye qistincl Rbyerah Pioperties rskat"teﬁé sach other.
I &S OANCRisShpidsetion 88 nbabmture “ﬂ-ﬂu@@mye{tﬁaﬂﬂ?ﬁm L QRN

T I Ty

above and that Form B and Form C each crystallize as

Taut onmer. (2) above. 10 5



A. Abbreviations and Definitions As used in reference

to 1H NVMR, the synbol "6" refers to a 1E1 NWR

chem cal shift. As used in reference to 1H NVR, the

abbreviation "be refers to a broad 1H NWR signal. As
WO gewd20392ref erence to 1H NVR, the abbrevi at i BEX/IEP006/001233

refers to a doublet 1H NWVMR peak. 15The abbrevi ation

carbgrrgpﬁﬁéthaﬁegtﬂ%ﬁémhg‘ {%ﬁb@l%ﬁ tt?e%gﬁesrg&%r@eﬁhlcmfe 1%515 M%ﬁtged t? 0"

erence

embrace | tRyisTete ‘Weﬂﬂ\ﬂﬁ’“ﬂé Srethayetidleti(N-gihy- é’f@ﬁ“@’l@@'@m@ 6 (% H
methibRidint-2vg-aatiio)-eh-parezabaid, 8- byrinaifiied-S-carborg)rtisanbaiiforkkideNVor

exarrﬁﬁakmo tautﬁﬁerié%%el’srbf Neﬁ -Gt )ﬂ 5]1]'1'\] %nﬁkﬁlammo?(?—(tt—

5 methﬁg eéda}a I_z refers to a
yrigleY ﬁ"rPH SPERROPI: %d]ﬂﬂi’”miﬁl? a F?ﬁ@”&'ﬂfﬁ?‘@‘?ﬁ‘ﬂf?fﬁﬁ“d"tafe
' shown efelewsns freutemen(i)phe Tauérder NRepepliied Bthe Tdaendnes snutIBE below):

refers tpo differential sc n| ng ca orlrretr The teym |
_FiPLC' xefers to high pre sure [
chr omaf ogffaphy. The term™ efqrstox o
wWel ' fractlon ' PDE- 5-
H

ondjti on" and "phosphodi ester se- 5 rredl ate

-ty on"- .refer to-any .cqp H
h;l th ough direct reg
5t hY oudh indirect regul atifon B'

fw @ signali ng pat hway. ¢ Nu  The term H

o—d&onposition” refers to apgrticle of manufagtyre
vhich results fromthe mixi hg or conbi ni ng of more -
than 0 el ement or ingredient. The term"crystalline
Zj applied to N-O Tautomer (2)
Qltzmelttﬁv@wg beifh ol § paftic(isr bdry,litiNaypethbsitcainman E@rm A crystallizes as

Tautor%erg(‘f’r)' 49U hdPMEt FbkR BZinY Fod 't RSO c”?kaﬁ%é ng% it 52?) dhRYr |

i ne- 3- car bonygnet hanesul f onam de 30r

16 solid-state formwherein the NI .
A. Abbiggatenhenddfhiions- 5- (N- et hyl - N-met hyl ani no) - 7- (4-

nﬁg Mdrﬂylreteqén@e 1¥|| Nr\ﬁﬁnt%o%yn%gl' gyrgi%é% Q F}-'I ﬁMgilcR mscgp s rl‘tne

-carbonyl 1 net h,anesul
aF‘? %ﬁ?ﬂértf etegnpRiont M dhe %P@[ﬂ"@ﬂ‘ﬁb‘fi”é f‘é@?&%ﬂ" 0@%!’&”"&% signal.
(A9 usedimpredesinngtod HHMA Gl sbbabiasoruBi refefab b SiouAn tH (WMR)peak.

15 Wr%' fibRViatinf EtfzaFetférQB m&é&%ﬁm ap%g.tar ected to X-ray

Ion" as used

di at.i on
- Ao e "SI, EilsEbieveth Fiiege o Mo 'H NUR peak.
: o%aytsveainl refemnéatn 'H NMR, dedbbreviedorystiatsth 2 gbiren'H NMR peak.

... denpedi lnﬂ?‘eﬂéﬁéﬂ}o i Qv el 8R0St Il “E G BB LS CRGiet” A INMA Sl
LR DGR B MR B2t iaon ¥ roerefa 7 it MR posty

20 gtR Py PPE| rﬁfe@tyrﬂffanenwéaycammnacalonmetry o
Y6 aEalab1s" %f%@d’ﬁr?%r@ééﬂl?‘e r%ura%m%%%*pn@nes ul fonar ni d

q‘gei art I%#]%hngiars t(bgﬁx)t;gpwgpr dlffractllgg term “purity” refers
Nihd tefils TDiFehapedibipd ):erﬂm(nrhtl-aaﬂ oHos piveiebiglassrs - Rebialed Céndieh”

refer to gﬁ/)) o%}{értld# c%'té’d l}é{? %HeP%F %5]9 d'Pe]cé"igSulgtl* %¥ 53bg|5d o ©”

' arbon onam
25 thTOUQhMH%FﬂQP'é | by HibIES a%%@gmpomerrtwtaa sigrafipg pﬁh‘-saaf purity'
ﬂ'ﬁﬁ @fn$ cbﬂpéé’tl%n’sr@terﬂ'o sh aktRleRmahitadiire which results from the mixing

t h 5- et hyl -
or Combﬂ-"ﬁg 'ﬁyrle n??)g( V%P‘Zf’rr‘@%“byrll di n- 2-yl - ani no) - 1H pyr
o=l o] 4rystatblﬂlq:)fprm ‘rescipplisd 8o Ng B{bathglygihg]- St et N-a bR c)-
7-(4- metﬁ%ﬁﬁx?rﬁ %%qulngpﬂ—?pﬂgfotld[ﬁ: Hldﬂs'imr%fallne% (,sa;t?o‘tﬁ]nie%anes fIfcmarrm:le :

30  refers togsplighsiate fogp prhereiNbe N {2- s ereyethiyll-Enti-8 By mefrylamischy{ 4y
methylpyritigli2R- QmMJ Wbﬁ@ﬁoto]ﬂ-ﬁ@}p?&rﬁ@ﬁ@lﬁaﬁ)oa¥l ,methanesulfonamrde

ci | pyrim di ne-3-carbonyl | net hanesul f onani de as
determ ned by the anal yt;cal nmet hods descri bed
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T pedk (B sp@&?ﬁi W‘eta%rt}hezzﬁse ﬂﬁy 0b) t6tRE SriteHsk ﬁ%drﬁrbﬂﬁest difi@ction peak in the

30

35

15herei n. The term "pharnmaceutically
acceptable carrier' refers to a carrier that is
conpatible with the other ingredients of the
conposition and is not deleterious to the subject. -
wobsH2¢538 1 ers nay be phar maceuti cal | y acceppabhB2006/001233
material, conposition or vehicle, such as a liquid or
solid f|IIer di l uent, excipient, solvent or
molegifles358 @ITARIeA &P ieER & Aptnuvishallesrywiatiatiioe (B serpRrising distinguishable unit

celis! efna 8 RRAding dractid pdRawhal sugeReY to XTQ)eraBiﬁﬁfne rred-
03| tL he ne f .adm ni on.
GRS Brha PRTERER: . 25 Gt B Soilr=rB Pl e g eheaton

andlwreéceystatllaamﬂtdemﬂdmg eparihé agplitchie chnwgstancds relating to the prepagation

of th@l(l{I‘F-Lé &h&@éth)ﬁ) @W F‘r{!'i\l rﬁ&%ﬂnﬁ@‘? @-Heﬁ’l?lﬁstlrﬁﬁl@ mel ramlno) 1H—

pr eclinical evid
i’i/ffi4§‘f<>[*’-1zaf3 €15’WHF'€"P%ﬁ CPWO%V' %‘E‘Bj“@é't”fonw%wm‘“gdﬂa‘?'i’?él udes but
| STHOterrh I‘ﬁm‘nﬂy’edfet'ﬂo tr@rdaahyél B0ty 6F N-J1 @2 tBtyethgif-5qN-ethyl-N-

e BB LRI e T

nS|t Pt sP
carbqnmi’e&imrlew"@ﬁa@ﬁe qu?éiidvlg énmhvﬁﬂ?iltﬁffﬂl G assapeak! or

S p%ttéﬁ»l. *‘phaa@epua@ feh®s 16 #RQokdidMe El?r)ty 7 - [ﬁn@efhaiyemﬁm BYN-ethyl- -

N- memyiaf’"‘r"ﬁ’it G g‘é{'toi”&"hz'yiq"l%"b?ﬂ'er"yr\ﬂiﬂl%s'dpﬁ"gmfhﬂ?“g’ns| ty of

carbmh]inezﬁanemgesimmzemm ne@arsmta ptaﬁlcﬂia&om%siatahdrm of the N-[1-(2-

L A R A i e
d]pyr'avﬁﬂlfrﬁ C%‘Pmuﬂru@h%nestﬁf@ﬁmi%mm@%’ bﬁeema'kf"ﬁ%lﬂ“%W‘F described
herei@l 1 cit .t he bi ol ogi cal or nedi cal response of a

tlﬁsél%er @Mg‘r%gceuﬁ)callggéce abl%.%aantierl r%ferset? Q%a:%gHg%’t b%nﬁ%tib!e with

esear C r or
the otbwmgeecb@mfrﬂge qogpagtiontand istrot datrlerious iodhd syleyt. Sotleeariarpmay

be phaﬂdcé@kslweccdp%wﬁ&ﬂav e@mﬁﬁﬁo@?mea% a.sklbl?/@s 4% lt‘cﬁrfh( Jreatd fiker,
atl v re men

averg S BT o PRI BTN Y PESETre S
chemicaitagm}l The podfersedaomgpditiop mepemdaiors b rethiod il ddndnigtration.i ng

Y
_ E‘?etrﬁng r‘lg%\{epg Spre %ﬁoﬁ of g}evgﬁtﬁ}rf’gr%{je% ;\éﬁriﬁ = e me ons tofa
pr 90"'?“@\"'%?@“1“6“%"%%& ﬂ‘E’ﬁ?"h?frPéPr 9]5%'0%?‘?? §"%9F1%f aReedipiFa ﬁ&'ée'&f“aae of
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Table 1A: Form A Crystal Structure Data Paraneter

Val ue Crystal System Monoclinic Space Goup P21l/c a

12.9809(11) A b 18.1064(15) A c 21.0685(17) A al pha

90 beta 98.832(2) gamma 90 Wavel ength 0.71073 A
wOoMDbdmes3893. 2(7) Aa Z 8 Density (cal cul at ed)PCIIROM6/001233

My/ ma |
B. Characterization of Crystalline Forms
The crystalline state of a compbund can be described by several crystallographic
parameters, including single crystal stfucture, X-ray powder diffraction pattern, melting
temperature, infrared absorption spectroscopy pattern, and Raman spectroscopy pattem. |

1. Single Crystal X-Ray Analysis

The crystal struciure of Form A was determined by single crystal X-ray diffraction

| analysis. The single crystal X-ray diffraction data used in the analysis were collected at room

temperature using a Bruker SMART APEX Single Crystal X-Ray diffractometer and Mo Ka
radiation. Intensities were integrated (SMART v5.622 {control} and SA!NT vB.02 (integration)
software, Bruker AXS Inc., Madison, W1 1,994)”from several series of exposures where each
exposure covered 0.3° in o, with an exposure time of 30 seconds and the total data set was
more than a hemisphere. Data were corrected for absorption using the multiscans method =
(SADABS_, Program for scaling and correction of area detector data, G. M. Sheldrick, UniVersity
of Géitingen, 1997 {baséd on the method of R. H. Blessing, Acta Cryst. 1995, A51, 33-38)). The
crystal structure was then solved by direct methods using SHELXS-97 (Program for crystal
structure refinement. G. M. Sheldrick, University of Géttingen, Germany, 1997, release 97-2)', in-
Space Group P2 ,/c and refined by the method of least-squares using SHELXL-97. Selected
crystal structure data are summarized in Table 1A. . '

The crystal structure of Form C was also determined by single crystal X-ray diffraction
analysis in the same manner as described above for Form A except that an exposure time of 120
seconds was used. The crystal struciure was solved by direct methods using SHELXS-97, in
Space Group P-1, and refined by the method of least-squares usmg SHELXL—QT Selected
crystal.structure data for Fom.C are summarlzed in Table 1B. '

Tab!e 1A Form A Crysial Structure Data

Parameter Value
Crystal System Monoclinic
Space Group P24/c

a 12.9809(11) A
b 18.1064(15) A
c 21.0685(17) A
alpha | 90°

beta 98.832(2)°
gamma 90°
Wavelength 0.71073 A
Volume 4893.2(7) A’
z 18

Density (calculated) 1.294 Mg/m®

Table 1B: Form C Crystal Structure Data
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Table 1B: Form C Crystal Structure Data WO

2006/ 120552PCT/ | B2006/ 001233 Par anet er Val ue Cryst al

System Triclinic Space Goup P-1 a 6.935(4) A

12. 734(_ 7) A ¢ 13.350(7) A alpha ' 100. 252(9% beta
WOgRUes?9E1) gamma 95.544(10) Vavel ength 0. 71873TR06001253

Vol ume 1153. 8(11) A3 Z. :

[ Parameter Value
Crystai System Triclinic '
Space Group P-1 ' d
a , - 6.935(4) A
b -12.734(7) A
c 13.350(7) A i
alpha - : 100.252(9)°
beta _ 91.272(11)°
gamma 1 95.544(10)°
Wavelength _ 0.71073 A
Volume _ : 1153.8(11) A®
Z 2
Density {calculated) | 1.372 Mg/m®

As previously noted, it is hypothesized that Form A crystallizes as Tautomer {1) and
Form C crysiallizes as Tautomer (2). Single crystal X-ray analysis suppotts this hypothesis.

2. X—Fiay Powder Difiraction

The crystal structures of Form A, Form B and Form C were ana}yzed using X-ray powder -
diffraction (“PXRD"). The X-ray diffraction data were collected at room temperature using a
Bruker AXS D4 powder X-ray diffractometer (Cu K. radiation) fitted with an automatic sample
changer, a theta-thela goniometer, automatic beam divergence slits, a secondary
monochromator and a scintillation counter. Sémpl_e‘s were prepared for analysis by backing the

. powder into a 12mm diameter, 0.25mm deep cavity that had been cut into a silicon wafer

specimen mount. The sample was rotated while being irradiated with copper K-alpha, X-rays
(wavelength = 1.5406 Angstroms) with the X-ray tube operated at 40kV/40mA. The analyses

—were-performed-with the-goniometer-running-in-continuous- mode set-for-a-5-second count per

0.02° step over a iwo theta range of 2° to 55°. The peaks obtained for Form A were aligned

_ against those from the calculated pattern from the single crystal structure. For Form B and Form

C, the peaks obtained were aligned against a silicon reference standard.
For Form A, 2—theta angles d spacings, and relative intensities were caloulated from the

rsmgle crystal struoture using the “Reflex Powder Diffraction” module of Accelrys Materials

Studio™ [version 2.2]. Pertinent simulation parameters were in each case: Wavelength =
1.540562 A (Cu K-alpha,), Polarisation Factor = 0.5; and Pseudo-Voigt Profile {U =0.01, V =~-
0.001, W = 0.002).

As will be appreciated by the skilled crystallographer, the relative intensities of the
various peaks reported in the Tablés and Figures below may vary due to a number of factors '
such as orientation effects of crystals in the X-ray beam .or-the purity of the material being
analyzed of the degree of crystallinity of the sample. The peak positions may also shift for
variatioﬁs in sample height but the peak positions will remain substantially as defined in Tables
2A, 2C, and 2D for Form A, Form B and Form G, respectively. The skilled crystallographer also

will appreciate that measurements using a different wavelength will resuit in different shifts



10

15

2 Density (calculated) 1.372 My/ns As
previously noted, it is hypothesized that FormA

crystallizes as Tautomer (1) and Form C crystallizes

.as Tautoner (2). Single crystal X-ray analysis
wWoppiani®e t hi s hypot hesis. 2. X-Ray Powder DPCTAB2I06/¢11233
The crystal structures of FormA, FormB and Form C

nalyzed I Ng, X5,Lay .p ct
coocfSins bR tR I X 2 D SN oyt EXHBPAAeRR ey vee
of alatnaﬁm\tearmtm @e mnrsldaeﬂ tegpezaliBnetive repfOEBtalbnp oitikePXRD pattems
of th%<c X"Igé ana{eﬁﬁg QWI?et pﬁése‘at%ellﬁ%n aﬁ(‘fiéﬁl}cﬁ Ql)e \Aflthi?\'il%%c&ﬁ olﬂthgn
omati ¢ sanpl e changer, het a-t heta goni onete

Pres%f’Uﬁ@ﬂ"c beam di ver.gence sI | ts, a secondary

10m§1mﬂoé BNBD gaﬁttemdorao&mmdrrh IBaind tk;ﬂ-m:@ EifdtsBbwn ;Sargpdees 3and

wer e i S n
4, relf et dRBREPn, 8 o0R B2 Rl e n B i AP eriRn Pee i B o
2e valygs@and lrmﬂsuilea)ﬂnr Fv'mmé\r FapdetinsdormiSuespectiely. JabipPiliskeike Form

A peél@:thﬂtnﬁ‘& a\Wlithve m@%b%réaferr ﬁug.h Qﬁ%‘dTMElé 5 RQPRE f:orm @ﬁé&h@l’iawng a

X-rays_ (wavel engt strons) wth X-ray

th
relatly%lsigngyeqreﬂieéanaa Yeq d’ @W EBH%S th?ﬁ%rnéﬁ gp%élgwng a relatlve intensity

greater e s0%er f or med-wi th t he goni onet er
r umfgg rb% GRALLAHRNS 5@{%91%.5% Ta3L sifbwn ﬁﬁ&g@? ?%gé‘és lists

per step over a range
the cqrraspeyetinescalspietad mei difspctiTmgresisin iasme ofaaei vglvesiansgripnsdies for
FormlA) 988le BB 088 Ha a6 @dt6dF A heBRd KRR alrsiBe iidhs B ga&t@ than 10%.

crystal structure For Form B and Form C, the peaks . ,

obt ai ned were aligned against a silicon reference

TablesﬂﬁaﬁdmelPXRDrDaF?orm A, 2-theta angles, d spacings, and
e calculated fromthe single.

ICI

10 fach®Ps 2528 h a#l2drie

eirstt e

;’.}ﬁ’:e ﬂiel i’g; A&%‘L{ér f é’lé‘m:e {the "Ref | ex Powder
(degibg)(/? ti omegpggg“f/g of" Accelrys Materials 20Studi oTM
55 L'vcéirsun 255%- é?‘d menf sinul ation paranmeters were
96 11 3 hll CASE: ‘v“uli\@l'écugt = 1.540562 A (Cu K-al phai),
—Pet :satiga%—Faef' -%IL—G 5; and Pseudo-Voigt Profile =
Igrg E O?;.';V = ?4'2800:‘2(72A;4_L OOZL. Ast\;]w | | Ibet appr eci at ed

= hy skilfl'ed ¢4 ogr apher, e relative
182 | ni |4a8i 1| 4601 t - Qarilous peaks reported in the

w may vary due to -a nunber -of

ation.effects of crystals._in
urity of the material being

19.9_Tabite®0 ang2i4 gur é5-8pe|

21.4 t hgs%Pr ay d$gAm oMiBhe

17-anabyzed 80.2 he
25 sanpde. T

tegr ee fof crystallinity of the
m.gpeakippasi tijons may al so shift for

variatrons 1n sanple height but the peak positions

e bl TR LY a0 et ned 1 n Tabl s 2

Angle § IFRAVY €
2-Thé&R [} rRérsity
{degre&a),

el @p)gt

| Angid h
b 21Tihaia
Ndegreks

FR& vl
MBtassityd

r e¢%) t

8.520

648005

52B6:0/ [

32886/

9.

o.ccdyatsz@n |

pRo=

20dama N

Talsed

Y1 456

13.

Ullbl.l(c%re

5¥7 0

i4.1

Bpar t

anint

IEQ UI

16.

N
N

lvgga

17.

/\
b 2ok
a

|||||

i n?q' &nr

18.3

2650

r133 1,

19.2D;

| 154 _tthe2&dr

esiZénd

Table 2%”9?{,%0%

terms of 28 values and intensities for
PXip phspectively. Table 2A lists the Form A
aving a relative intensity greater than 25%

ed crystallographer also wll-
ments using a different
indifferent shifts WO

01233 according to the Bragg
8. Such further PXRD patterns
ernative wavel engths are
ative representations of the.

) ystalline materials of the
.,-." S

s such are within the scope of
Il1lustrative PXRD

m 142 i:)rm B and Form C are shown in
Epectively. Tables 2A, 2C and

ng main diffraction peaks in
Form A, Form B

Tabl e 2C lists the Form B peaks having a relative
intensity greater than 2% Table 2D lists the FormC
peaks having a relative intensity 10greater than 10%



5

i0

15

In addition, a calculated PXRD pattern for FormA is
shown in Figure 2. Table 2B lists the correspondi ng
calculated main diffraction peaks in terns of 20
va: ues and intensities for FormA. Table 2B lists the
ed Form A peaks having a relative i i
WO%@’SQ?‘{S?Et han 10% 15 Table 2A:g Form A PXRD %g?/?ﬂ&%%zss
2-Theta (degrees) Relative Intensity (% Angle

Angié- | Rdlatived f@oRES ) Rétatiat fve Intensity (% 8.5 84.3
2-Théd. fnfbhsly B-thehb. Bted3itp{59. 2 14.0 25.3 23.9 25.2 16.9
(deghBsfi(%34. 8 fdegfeetfPl)42. 9125.0 37.0

3.6 47.3 19.4 3.2

7.2 [too.o P18 b7

9.4 2.9 b2g. o 5

10.1 4.1 3.8 7.6

144 |58 "b70  Bb

18.1 2 2 29.1 4.1

18.9 3 32.9 3.5

19.3 3.8

Table 2D: Form C PXRD Data

Angle | Relative | Angle | Relative
2-Theta { Intensity | 2-Theta | Intensity
{Degrees)| - % (Degrees) %

67 | 100.0 20.2 31.2

71 | 299 21.4 10.5

106 | 574 231 | 13.8

12.8 7.3 23.8 7.7

14.0 27.1 25.8 11.2

14.5 7.4 26.1 23.1

14.8 6.3 27.0 11.9

15.9 7.3 272 17.7

16.8 7.1 323 | 149

17.7 69.3 336 16.0

19.1 8.2 34.2 16.7

e S i L 5 T

-+ - —=Form A has a PXRD pattern that comprises atleast one diffraction peak selected from

~ the.group.consisting of 8.5+ 0.1;9.0 = 0.1; 16.9 = 0.1; 20.0 = 0.1; and 22.5 x 0.1 degrees two

thetd, In ohe embodiment, Form A has a PXRD pattern that comprises a diffraction peak at 8.5 +
0.1 degrees two theta. In another embodiment, Form A has a PXRD pattern that comprises a
diffraction peak at 8.5 £ 0.1 degrées twd théta, and further comprises at least one additional
diffraction peak selected from the group consisting of 9.0 2 0.1; 16.9£0.1; 200 +0.1;and 22.5
0.1 degrees two theta. In another embodifneht, Form A has a PXRD pattern that comprises
diffraction peaks at 8.5+ 0.1; 9.0 £ 0.1; and 16.9 % 0.1 degrees two theta. In another
embodiment, Form A has a PXRD pattern that comprises diffraction peaks at 8.5+ 0.1; 9.0 = 0.1;
16.9 = 0.1; 20.0 + 0.1; and 22.5 + 0.1 degrees iwo theta. In the above embodiments, the _
diffraction peaks identified at 8.5 0.1; 9.0+ 0.1; 16.9 £ 0.1; 20.0 = 0.1; and 22.5 = 0.1 degrees
two theta typically have a relative intensity of at least about 10%.

In another embodiment, Form A has a PXRD pattern that (a) comprises at least one
diffraction peak selected from the group consisting of 8.5 = 0.1; 9.0 20.1; 16.9 = 0.1; 20.0 =0.1;

and 22.5 = 0.1 degrees iwo theta, and {b) does not comprise at least one diffraction peak

9



10

15

20 .

30

35

119.9 100.0 25.4 65.8 21.0 58.9 26.0 42. 9 21.4 55.0
26.2 41.3 21.7 39.4 30.3 36.0 22.5 99.1 33.9 27.2
Table 2B: Form A Cal cul ated PXRD Data Angl e 2-Theta

s Rel ive | ntensi C
wolliGghtas) Relative Intensity PCT/IB2006/001233
selected from the group consisting of 3.6 £ 0.1 and 7.2 + 0.1 degrees two theta.

Form B PXBD _
Form B has a PXRD pattern that comprises at least one diffraction peak selected from

the gfoup consisting of 3.6 = 0.1; 7.2 = 0.1, 10.1 = 0.1, 144 £ 0.1; and 23.8 = 0.1 degree's two
theta. In one embodiment, Form B-has a PXRD pattern that comprises a diffraction peak at 3.8.+
0.1 degrees two theta. In another embodiment, Form B has a PXRD pattern that comprises a

- diffraction peak at 3.6 + 0.1 degrees two theta, and further comprises at least one additional

diﬁraCtion peak selected from the group consisting of 7.2 = 0.1, 10.1 £ 0.1, 14.4 0.1 and 23.8 =
0.1 degrees two theta. In ano_t’her embodiment, Form B has & PXRD pattern that comprises
diffraction peaks at 3.6 £ 0.1 and 7.2 = 0.1 degrees two theta. In another embodiment, Form B
has a PXRD pattern that comprises diffraction peaks at 3.6+ 0.1; 7.2 ¢'O.1; and 23.8 + 0.1
degrees two theta. In another embodiment, Form B has a PXRD pattern that comprises
diffraction peaks at 3.6 & 0.1;7.2x0.1; 10.1 £ 0.1; 14.4 £ 0.1; ahd 23.8 = 0.1 degrees two theta.
In the above embodiments, the diffraction peaks identified at 3.6 + 0.1 and 7.2 + 0.1 degrees two
theta typicaily have a relative intensity of at least about 10%.

In another embodiment, Form B has a PXRD pattern that (a) comprises at least one
diifraction peak selected from the group consisting of 3.6 £0.1; 7.2+ 0.1, 10.1 £ 0.1, 144 £ 0.1;
and 23.8 2 0.1 degrees iwo theta, and (b) does not: compnse at least one diffraction peak

selected from the group consisting of 8.5 £ 0.1; 6.7 = 0.1; and.22.5 = 0.1 degrees {wo theta.

Forrn C PXBD .
_Form.C has.a PXRD pattern that comprises at least one diffraction peak selected from

thegroupconmstmgofand67+01 10.6 2 0.1; 14.0 2 0.1; 17.7 = 0.1; and 20.2 = 0.1 degrees

two theta In one embodlment Form C has a PXRD pattern that comprises a diffraction peak at -

diffraction peak at 10.6 = 0.1 degrees two theta. In one embodiment, Form C has a PXRD

- patternrthat comprises-& diffraction-peak at 14.0 + 0,1 degrees two theta. In one embodiment,

Form C has a PXRDVp'attern that comprises a diffraction peak at 17.7 = 0.1 degrees iwo theta. In
one embodiment, Form C has a PXRD patiern that comprises a diffraction peak at 20.2 x0.1
degrees two theta. in another embodiment, Form C has a PXRD pattern that comprises a
diffraction peak at 8.7 + 0.1 degrees two theta, and further comprises at least one additional
diffraction peak selected from the group consisting 10.6 ¢.0.1; 14.0 £0.1; 17.7 £ 0.1; and 20.21 =
0.1 degrees two theta. In another embodiment, Form C has a PXRD pattern that comprises
diffraction peaks at 6.7 + 0.1 and 20.2 x+ 0.1 degrees two theta. In another embodiment, Form C
has a PXRD pattern that comprises diffraction peaks at 6.7 = 0.1; 17.7+ 0,1; and 20.2 £ 0.1 |
degrees two theta. In another embodiment, Form C has a PXRD pattern that comprises '
diffraction peaks at 6.7 +0.1; 17.7+0.1; 106 £ 0.1; and 20.2 £ 0.1 degrees two theta. In another

10
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(%9 Angle 2-Theta (degrees Relative Intensity (% 8.5
100.0 20.0 22.7 9.0 57.9 21.0 20.3 9.9 14.5 21.4 14.0
13.0 10.2 21.7 10.7 14.1 12.6 22.5 30.2

WO 2006/120552 PCT/IB2006/001233
embodiment, Formn C has a PXRD pattern that compﬁse% diffraction peaks at 6.7+ 0.1; 10.6 *
0.1, 14.0 = 0.1; 17.7 £ 0.1; and 20.2 + 01 degrees iwo theta. In the above embodiments, the
diffraction peaks identified at 6.7 + 0.1; 10.6 = 0.1; 14.0 £ 0.1; 17.7 £ 0.1; and 20.2 + 0.1 degrees
two theta preferably have a relative intensity of at least about 10%. . :

In another embodimenf, Form C has a PXRD pattern that (a) comprises at least one
diffraction peak selected from the group consisting of 6.7 +0.1;10.6 =0.1; 14.0 £ 0.1; 17.7 2 0.1;
and 20.2 + 0.1 degrees two theta, and (b) does not comprise at least one diffraction peak

selected from the group consisting of 3.6 = 0.1 and 9.0 £ 0.1 degrees two theta.

3. Difterential Scanning Calorimetry -

Form A, Form B and Form C were each analyzed using differential scanning calorimetry
(DSC). A TA Instruments Q1000 differential scanning calorimeter was used to perform each
analysis, Each sample was heated from 25 to 300°C at 20°C per mimﬁe in an aluminium pan
with the lid laid on top, with a nitrogen purge gas. The temperature of the melting endothermic
peak was reported as the melting point. The data from DSC analyses are:cjependent on séveral
factors, inc]uding the rate of heating, the purity of the sample, crystal size, and Sample size.
Therefore, the following melting points are representative of the samples as prepared below.

Form A DSC ‘ _
A 3.171mg sample of Form A was analyzed by DSC as described above. The DSC

_thermogram obtained for the sample of Form A is'shown in Figure 5. Form A shows a first
endothermic peak at 174°C + 3°C, foliowed by an exothermic recrystallization event at 179°C +
3°C, and a second endothermic peak at 219°C + 3°C. The peak at 174°C + 3°C corresponds to
the melting of Form A. The exothermic recrystallisation event at 179°C & 3°C corresponds to the

recrystallization of the melted compound-as. Form B. The peak at 219°C + 3°C corresponds to

the melting of Form B.

Form B DSC _
A 1.603mg sample of Form B was analyzed by DSC as described above. The DSC
thermogram for obtained for the sample of Form B Is shown in Figure 6. Form B shows an

endothermic peak at 218°C + 3°C that corresponds to the melting of Form B.

Form C DSC :
A 4.405mg sample of Form C was analyzed by DSC as described above. The DSC

thermogram for obtained for the sample of Form C is shown in Figure 7. Form C shows a first
endothermic peak at 188°C + 3°C, foliowed by an exothemic recrystallization event at 199°C +
3°C, and a second endotherm at 219°C * 3°C. The peak at 188°C * 3°C corresponds to the
melting of Form C, The exothermic recrystallisation event at 199°C + 3°C corresponds to the

recrystallization of the melted compound as Form B. The peak at 219°C * 3°C corresponds to

1
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25.5 131 19.9 15.1 26.3 12.3 Table 2C. Form B PXRD

Data Angle 2-Theta (degrees) Relative Intensity (%

Angl e 2-Theta (degrees) Rel ative Intensity (% 3.6
wo4ieA 245524 PCT/IB2006/001233

the melting of Form B.

4. Fourier-Transform "lnfrared Spectroscopy

~ The crystal structures of Form A, Form B and Form C were analyzed using Fourier-
Transform infrared (“FT-IR") spectroscopy. FT-IR specira for samples of Form A, Form B and
Form C were obtained using a ThermoNicolet Avatar 360 s;ﬁectromeier with a Smart Golden

Gate single reflection ATR accessory (diamond top-plate and zinc-selenide lenses). The

" measurements were collected using 2cm-1 resolution, 128 scans, and Happ Genzel apodization.

Because the FT-IR spectra were recorded using single reflection ATR, no sarhple preparation
was required. Using ATR FT-IR, however, will cause the relative intensities of infrared bands to .
differ froh those typically seen in a KBr disc FT-IR spectrum. Due o the nature of ATR FT-IR,
band intensities generally increase when going from the higher wavenumber region to the jower

wavenumber region. Experimental error, unless otherwise noted, was = 2 cm-1.

* liustrative FT-IR spectra for Form A, Form B and Form C are shown in Figures 8, 9 and
10 respectively Tables 4A, 48 and 4C list the corresponding unlque and assignable absorption

bands for Form A, Form B and Form C, respectively.

Table 4A: Form A FT-IR Spectroscopy Daia

Absorption Band' | Functional Group

- 3247m°, 3201m NH stretch (amine and amide)

17078 C=0 stretch (amide)

Region 1603-1524 C=C, C=N ring stretch and C-N--
{1603s, 1573m, H bend (amlde H/ sulphonamlde
1540m}-..- - |.and-aming) -... - —

1334m, 1325w 131 4w 80, asymmetrlc stretch

1188m

{1120m B o , ' i}

1085w -

998w -

o iozmw._ _N_H I

928w

831m

810m

775m

696m

Y w: weak; m: medium; ms: medium-strong; s: strong

2 Experimental error was = 3 cm™.

Table 4B: Form B FT-IR Spectroscopy Data

Absorption Band’ Functional Group

1704s C=0 stretch (amide)

1646s Acyclic C=N streich

Region 1599-1530 C=C, C=N ring stretch and C-N-

12



7.2 100.0 21.8 2.7 9.4 2.9 22.9 as 10.1 4.1 93.8
14.4 5.8 27.0 3.6 18.1 2.2 29.1 4.1 18.9 2.2 329
19.3 3.8 -

W~ w
OITON

WO 2006/120552 PCT/1B2006/001233

(1599w, 1577s, H bend (amide 1/ sulphonamide
1530} and amine)

1452m
1395m
1338m, 1321m S50, asymmetric stretch : >
1217w e :
1112s

920w - N
781ms

722m .

688m
" w: weak; m: medium; ms: medium-sirong; s: strong

Table 4C: Form G FT-IR Spectroscopy Data

Absorption Band' Functional Group
1707s : C=0 stretch (amide)
1644ms Acyclic C=N stretch
Region 1596-1521, ‘C=C, C=N ring siretch and C-N- .
(1596w, 1521m) H bend (amide Il/sulphonamide
_ and aming) _
1333ms, 1320w, S0, asymmetric stretch.
1313ms .
1269m
909w
881s
f 797m
703m :
661m :
" w: weak; m: medium; ms: medium-strong; s: strong
5 T L L o N L L o U e e o
e e e FQITDAFT"R LTl L - LTI L - TSI T R
Form A has an FT-IR spectrum that comprises at least one absorption band selected
from the group consisting of 696 = 2; 1085+ 2; 1188 = 2; 1540 + 2; and 3247 = 3cm™. inone
embodiment, Form A has an FT-IR spectrum that comprises an absorption band at 3247 =
10 3cm'. Inanother embodiment, Form A has an FT-IR spectrum that comprises an absorption
band at 3247 = 3 ¢, and further comprises at least one absorption band selected from the
group consisting of 696 = 2; 1085 x2; 1188+ 2; and 1540 2em™. In another embodiment,
Form A has an FT-IR specirum that comprises absorption bands at 3247+ 3 and 696+ 2cm™. In
another embodiment, Form A has an FT-IR spectrum that comprises absorption bands at 696x 2;
|5 1188 =2; and 3247+ 3cm™. In another embodiment, Form A has an FT-IR spectrum that
comprises absorption bands at 696 + 2; 1188 % 2; 1540 = 2; and 3247 +3cem’™. In another
embodiment, Form A has an FT-IR spectrum that comprises absorption bands at 696 + 2; 1085 =
2: 1188 + 2; 1540 x 2; and 3247 + 3cm’™.
In another embodiment, Form A has an FT-I1R spectrum that {a) comprises at least one
2p  absorption band selected from the group consisting of 696 2; 1085 + 2; 1188+ 2; 1540 2; and

13
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Tabl e 20: Form C PXRD Data Angl e 2-Theta (Degrees)

Rel ative Intensity % Angl e 2-Theta (Degrees) Relative
Intensity %6.7 100.0 20.2 31.2 7.1 29.9 214 10.5
10.6 57.4 23.1 ‘ .

WO 2006/120552 PCT/IB2606/001233

3247+ 3 cm”, and (b) does not comprise an absorption band at 1645 = 2 cm™.

Form B FT-IR 7
Form B has an FT-IR spectrum that comprises at ieast one absorption band selected

from the group consisting of 722+ 2; 920 + 2; 1211 £ 2; 1395+ 2; and 1452 + 2 e, imanother
embodiment, Form B has an FT-IR spectrum that comprises an absorption band at 1452 +

2 cm”. In another embodiment, Form B has an FT-IR spectrum that comprises an absorption

- band at 1452 = 2 em™, and further comprises at least one additional absorption band selected

from the group consisting of 722 £ 2; 920 £ 2; 1211 = 2; and 1395 = 2 em”. In ancther 7
embodiment, Form B has an FT-IR spectrum comprising absorption bands at 1452 £ 2 and 1395
+2¢m™. In ancther embodiment, Form B has an IR spectrum comprising absorption bands at
1211 £ 2; 1395+ 2; and 1452 = 2cm™. In another embodiment, Form B has an IR spectrum
comprising absorption bands at 722 + 2; 1211 +2; 1395+ 2; and 1452 = 2 cm™. In another
embodiment, Form B has an IR spectrum comprising abs’orption' bands at 722 £ 2; 920 £2;
1211 £2; 1395 £ 2; and 1462 = 2cm’™.

In another embodiment, Form B has an FT-IR spectrum that {a) comprises at jeast one
absorption band selected from the group consisting of 722 = 2; 920 +2; 1211 £ 2; 1395 2; and
1452 + 2 o™, and (b) does not comprise an absorption band at 962 = 2 cm™.

Fom C FT-IR

Form C has an FT-IR spectrum that comprises at least one absorption band selected
from the group consisting of 661 x 2; 703 + 2; 797 + 2; 881+ 2; 908 + 2, and 1269 = 2¢em™. In

_another embodiment, FOI’[FC has an FT ‘IR spect.rum that comprises an absorption band at 881

“ 1 2om™. In another embodiment, Form C has an FT-IR spectrum that comprises an absorption

25

30

35

pand at 881 + 2 cm™, and further comprises at least one additional absorption band sefected

from the group consisting of 661 = 2; 703 = 2; 797 + 2; 909 + 2; and 1268 =2cm™.  In ancther
embodiment, Form C has an FT-IR spectrum comprising absorption bands at B81 + 2 and 661 +

~oem™. Inanother embodiment, Form C has an FT-IR spectrum comprising absorption bands at

661 2:2; 797 + 2; and 881 = 2 cm”. In another embodiment, Form C has an FT-IR spectrum
comprising absorption bands at 661 +2; 703+ 2; 797 + 2, and 881 = 2 cm. In another
embodiment, Form G has an FT-IR spectrum comprising absorption bands at 661 +2; 703 £ 2;

797 +2; 881 £2; and 909 + 2 cm™. In another embodiment, Form C has an FT-IR spectrum

comprising absorption bands at 661 +2; 703 % 2; 797 + 2; 881 + 2; 909 £ 2; and 1269+ 2 cm“.
in another embodiment, Form C has an FT-IR spectrum that {(a) comprises at least one
absorption band selected from the group consisting of 661 + 2; 703 + 2; 881 £ 2; 909 + 2; and
1269 + 2'cm’”, and (b) does not comprise an absorption band at 688 = 2 ¢cm™. In another '
embodiment, Form C has an FT-IR spectrum that (a) comprises at least one absorption band \
Selected from the group consisting of 661 + 2;-7(}3 + 2 797 +2; 881 £ 2,909 = 2; and 1269+ 2

14
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13.8 12.8 7.3 23.8 7.7 14.0 27.1 25.8 11.2 14.5 7.4
26.1 23.1 14.8 6.3 27.0 11.9 15.9 7.3 27.2 17.7 16.8
7.1 32.3 14.9 17.7 69.3

WO 2006/120552 PCT/IB2006/001233
cm’™, and (b) does not comprise an absorption band at 696 + 2 cm™. in another embodiment,
Form C has an FT-IR spectrum that {a) corhprise_s at least one absorption band selected from the
group consisting of 661 +2; 703+ 2; 797 +2:881+2; 909 +2; and 1269 x 2cm’™, and {b} does
not comprise at least one absorption band sefected from the group consisting of 688 + 2 or 696 +
2cm’. B

. As previously noted, it is hypothesized that Form A crystallizes as Tautomer (1) and
Form B and Form C each crystél[ize as Tautomner {2). FT-IR analysis supports this hypothesis.

In particular, the Form C FT-IR spectrum shows a medium-strong absorption band at 1644 + 2
cm™ and the Form B FT-IR spectrum shows a strong absorption band at 1646 +2 cm™. Itis
believed that these bands correspond to an acyclic C=N stretching frequency that is consistent
with Tattormer (2). To the contrary, the Form A FT-IR spectrum shows no absorption band atthe

correspending frequency. liis believed thal Form A lacks an acyclic C=N stfetching frequency

because it crystallizes as Tautomer (1).

5. Fourier-Transform Raman Spectroscopy ,
Form A, Form B and Form C were each analyzed using Fourier-Transform Raman

(“Raman”) spectroscopy. Raman spectra for Form A, Form B and Form C were obtained using a
ThermoNicolet 960 Raman spectrometer. Each sample {approximately 5 mg) was placed in a
glass vial and exposed to 1064.5 nm Nd-YAG laser power for excitation. The data were

~ collected at 2 cm’” resolution, measured as Raman intensity as a function of Raman shift. Data

were processed as a Fourier Transform utilizing a Happ-Genzel apodization. Experimental
error, unless otherwise noted, 7\(\(&3 +2cm’,

* lllustrative Raman spectra for Form A (measurement conditions: 2000 scans, laser
Power: 750 mW, laser power at the sample: 400mW), Form B (measurement conditions: 4000

scahs, laser power: 600 mW, iaser power at the sample: 340 mW), and Form C {measurement

_ conditions: 960 scans, laser power: 600mW, laser power at the sample: 340 mW) are shown in

Figures 11, 12 and 13, respectively. The X-axis is Raman shift {cm™) and the Y-axis is intensity.
The intensities are inténsity assignments relative to the major absorption band in the spectrum
and are not based on absolute values measured from the baseline. Tables 5A, 5B, and 5C list

the corresponding characteristic Raman bands for Form A, Formn B and Form C, respectively.

Table 5A: Form A Raman Speciroscopy Data

Band’

3255wW°

3040w

4016m

2937s -

2882m

1711s

1608m
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with Tautomer (2), To the contrary, the Form A FT-Raman spectrum shows nc Raman band at
the corresponding frequency. It is believed that Form A lacks an acyclic C=N stretching

frequency because it crystallizes as Tautomer (1).

C. Properties of Form A, Form B and Form C

1. Thermodynamic Stability
Form A, Form B and Form C have different thermodynamic stablilities. Form B is more

thermodynamically stable than Form A at ambient as well as elevated temperatures (see
Example 13, below). Form B and Form C, however, are enantiotropically related. A crossoverin
the thermodynamic stability of Form B and Form C occurs at a temperature between about 40°C
and about 60°C (see Example 14, below). In another embodiment, the crossover in the 7
thermodynamic stability of Form B and Form C oceurs ata temperature between about 40°C and

about 50°C. At temperatures above this crossover point, Form B is more thermodynamically
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stable than Form C. At temperatures below this crossover point (including at ambient
temperatures), Form C is more ihermo‘dynémically stable than Form B.

These differences in thermodynamic stability have practical importance. The
thermodynamic stablility of a crystalrline form affects the potential shelf life of a formulated .
pharmaceutical product comprfsing the crystaliine form. Greater thermodynamic stability ,
generally correlates with longer shelf life for the formulated pharmaceutical product. In addition,
differences in thermodynamic stability can create issues where processing results in elevated
temperatures '(e.g., due to milling of the compound) or processing occurs over a range of

temperatures. Such temperature changes during processing potentially can result in the

--conversion of one crystalline form into another crystalline form. If the resulting crystalline form is -

not the desired form, it may be necessary to more carefully conirol the processing .

ternperature(s).

2. Morphology
Form A and Form B aiso have different crystal morphologies. Although factors such as-

temperature, solvent, impurities and hydrodynamics (vibrations) can affect crystal morphology,
Form A and Form B clearly have distinct crystal morphologiss. Form A typically exhibits a plaie-
like morphology. Form B typically exhibits a needle-like morphology. Form C comprises a
mixture of laths, plates and fragments that range in size {maximum dim_ension) from about 5

. migrons to about 350 microns; typically 50 to 60 microns,

These differences in morphology potentiatly can affect the ease of processing the
compound to prepare a formulated pharmaceutical product. For example, a needie-like
morphology can make filtration and processing more difficult. Alternatively, a plate~liké
morphology often is more equi-dimensional resulting in improved flow and handling of the

compound thereby |mpr0\nng the ease of flltratlon processmg and tabletlng steps relative to a

" needle-like morphology

g geer T |
Form A, Form B and Form C also have different visual appearanceé. Form A typically
has a slightly yellowish to ivory coloration. Fo-ﬁh B typically has a yellow coloration. Form C
typically has a light yellow coloration. The product specitication for a formulated pharmaceutical
product often specifies not only the chemical purity of the active ingredient, but also the phase
purity of the active ingredient. Baich-to-batch variability in the cryétailine form of an active
ingredient generally is not desirable. In the case of N-[1—(2-ethoxyethyI)—S—{N-éthyl-N-
methylamine)-7-(4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-djpyrimidine-3-
carbonyl]methanesulfonamide, the color of a batch can be used for quality control purposes to
provide a gualitative means of assessing whether the phase purity of that batch satisfies the

desired phase purity standard. ‘In addition, product aesthetics are important and uniformity of
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cni. Table 46: FormB FT-1A Spectroscopy Data
Absor ption Band' Functional G oup 1704s C=0 stretch-
wo Gagiross2 1646s Acyclic C=N stretch Regi on 15B07/i805/001233
C=C, C=Nring stretch and G N
color in the final pharmaceutical product appearance is desirable. Where the color properties of
a crystalline form affect the appearance of the formulated prodl.I_Ct, appropriate control of the

crystalline form present in the product will need to be exercised to maintain color consistericy for

the product. - : .

D. Additional Embodiments
The foliowing are additional embodiments of Form A, Form B and Form GC:
Additional Embodiments of Form A

In one efnbodiment, Form A has a PXRD pattern comprising a diffraction peak at 8.5 =
0.1 degrees two theta, and-an-FT-IR spectrum comprising an absorption band at 3247 + 3 cm’.
In another embodiment, Form A has a PXRD pattern comprising a diffraction peak at 8.5 = 0.1
degrees two theta, and a FT-IR spectrum comprising absorption bands ét 3247 2 3and 696+ 2
em™. In another embodiment, Form A has a PXRD pattern comprising diffraction peaks at 8.5 %
0.1 and 9.0 = 0.1 dégrees two theta, and a FT-IR spectrum compﬁsing an absorption band at |
3247+ 3 om™. In another embodiment, Form A has a PXRD patiemn compﬂéing diffraction peaks
at 8.5 + 0.1 and 9.0 = 0.1 degrees two theta, and a FT-IR spectrum comprising absorption bands
at 696 + 2 e and 3247 + 3cm™. In another embodiment, Form A has a PXRD pattern -
comprising diffraction peaks at 8.5+ 0.1; 9.0 = 0.1; and 18.9 = 0.1 degrees two theta, anda FT-
IR spectrum comprising absorption bands at 696+ 2; 1188z 2; and 3247+ 3em™.

In another embediment, Form A has a PXRD pattern comprising a diffraction peak at 8.5

E3 0 1 degrees two theta, and a Raman spectrum comprising a band at 3255 x 3 em™. In another

embodiment, Form A has a PXRD pattern comprising a diffraction peak at 8.5 + 0.1 degrees two

. theta, and a Raman spectrum comprising bands at 1568 * 2and 3255+ 3 c_:m". In another
“embodiment, Form A has a PXRD pattetn comprising diffraction peaks'at 8.5 0.1 and 9.0 + 0.1

degrees two theta, and a Raman spectrum comprising a band at 3255+ 3cm’. In another

" embodiment, Form A has a PXRD pattern comprising ditiraction peaks at 8.5+ 0.1 and 9.0 = 0.1

degrees two theta, and a Raman spectrum comiprising bands at 1569 + 2 and 3255+ 3 cm’. In

~ Zrhother enibodiment; Foii A'has a PXRD pattern comprising diffraction peaks at 8.5 = 0.1;9.0 %

0.1; and 16.9 2 0.1 degrees two theta, and a Raman spectrum comprising bands at 1569 + 2 and
3955 4.3 o', In another embodiment, Forrn A has a PXRD pattern comprising diffraction
peaks at 8.5 + 0.1; 9.0+ 0.1; and 16.9 = 0.1 degrees two theta, and a Raman spectrum

comprising bands at 1473 + 2;1569 + 2; 3256 = 3 and cm’
In another embodiment, Form A has a PXRD paﬁern comprising a d:ffrac:tlon peak at 8.5

+ 0.1 degrees two theta, and a melting point of 174°C £ 3°C. In another embodiment, Form A
has a PXRD pattern comprising diffraction peaks at 8.5 + 0.1 and 9.0 + 0.1 degrees two theta,
and a meiting point of 174°C = 3°C. In another embodiment, Form A has a PXRD pattern |
comprising diffraction peaks at 8.5+ 0.1; 9.0+ 0.1; and 16.9 = 0.1 degrees two theta, anda

melting point of 174°C £ 3°C.
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(1599w, 1530m 1577s, I1-1 bend (am de |1/
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In another embodiment, Form A has a PXRD pattern comprising a diffraction peak at 8.5
+ 0.1 degrees two theta, a FT-IR spectrum comprising an absorption band at 3247+ 3 cm™ and a
melting point of 174°C £ 3°C.  In another embodiment, Form A has a PXRD pattern comprising -
diffraction peaks at 8.5 % 0.1 and 9.0 + 0.1 degrees two theta, a FT-IR spectrum comprising an
absorption band at 3247+3 cm™ and a meliing point of 174°C + 3°C. In another embodirhent,
Form A has a PXRD pattern comprising diffraction peaks at 8.5 +0.1; 9.0+ 0.1; and 16.9 £ 0.1
degrees two theta, a FT-IR spectrum comprising absorption bands at 3247+ 3 and 696 = 2 cm™
and a melting point of 174°C £ 3°C. In ancther embodiment, Form A has an a PXRD pattern
comprising diffraction peaks at 8.5 £0.1; 9.0 £0.1; and 16.9 + 0.1 degrees two theta, a FT-IR
specirum comprisihg absorption-bands at 696 = 2; 1188 = 2; and 3247+ 3cm™, and a melting
point of 174°C % 3°C.

In another embodiment, Form A has a PXRD pattern comprié‘ing a diffraction peak at 8.5
+ 0.1 degrees two theta, a FT-IR spectrum corr-iprisin'g an absorption band at 3247+ 3 cm™, énd a
Raman spectrum comprising a band at 3255 + 3 cm’™. In another embodiment, Form A has a
PXRD pattern comprising diffraction peaks at 8.5 + 0.1 and 9.0 + 0.1 degrees two theta, a FT-IR

spectrum comprising absorption bands at 696 + 2 and 3247 3 em’™, and 2 Raman spectrum

comprising bands at 1569 + 2 and 3255+ 8 cm’. In another embodiment, Form A has a PXRD
pattern comprising diffraction peaks at 8.5 +0.1; 16.9 £ 0.1; and 22.5 £ 0.1, degrees two thé-ta, a
FT-R spectrum comprising absorption bands at 696 = 2; 1188 +2 and 3247+ 3 crn"-, anda
Raman spectrum comprising bands at 1569 + 2 and 3255 = 3 cm.

In another embodiment, Form A has a PXRD pattern comprising diffraction peaks at 8.5
+0.7.and 9.0 + 0.1 degrees two theta, an F'}'—IR spectrum comprising absorption bands at 696 &

.- 2-and-3247+-3.¢m’;.an Raman-spectrurm comprising bands-at-1569 +2-and 3255 + 3 cm™, and

a m'e‘i-t-ing héiﬁt_ of 174°C % 3°C. In another 'embodirﬁe*r'i‘t, Form A has a PXRD pattemm comprising
diffraction peaks at; 8.5 £0.1; 16.9 £0.1; and 22.5 x 0.1degrees two theta, an FT-IR spectrum
comprising absorption bands at 696 + 2; 1188 + 2; and 3247+ 3; cm’™, an Raman spectrum

comprising bands at 1569 + 2 and 3255 + 3 cm™, and a melting point of 174°C + 3°C.

Additional Embodiments of Form B

- In one embodiment, Form B has a PXRD pattern comprising a diffraction peak at 3.6 =
0.1 degrees two theta and FT-IR spectrum éomprising an absorption bands at 1452 + 2 em™. In
another embodiment, Form B has a PXRD pattern comnprising a diffraction peak at 3.6 = 0.1
degrees two theta and FT-IR spectrum comprising absorption bands at 1395 =2 and 1452 + 2
em™.  In another embodiment, Form B has a PXRD pattefn comprising a diffraction peak at 3.6
+ 0.1 degrees two theta and FT-IR spectrum comprising absorption bands at 1211 £2;1395 .2
and 1452 x2c¢m”. In another embodiment, Form B has a PXRD pattern comprising a diffraction

- peak at 3.6 + 0.1 degrees two theta and FT-IR spectrum comprising absorption bands at 722 £2;

920 % 2; 1211+ 2; 1395+ 2 and 1452 + 2 cm™. In another-embodiment, Form B has an a PXRD
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688m w. weak; m nedium ns: nmedi umstrong; s:
strong Table 4C. Form C FT-1R Spectroscopy Data
Absorption Band' Functional Goup 1707s C=0 stretch
(am de) 1644nms Acyclic C=N stretch Regi on 1596- 1521,

wo edsA6m521521m) C=C, C=Nring stretch and C- RETRBINGG6/001233
(am de |1/sul phonani de and am ne) 1333ns, 1320w,

1313nms SO2_asynmetric_stretch
pattern comprising diffraction peaks at 3.6 0.7 and 7 %21% 1n;}egree§ o tézga and le‘(‘?lgm

spectrum comprising absorption bands at 1211 = 2;1395 + 2; and 1452 =2 cm™.
In one embodiment, Form B has a PXRD pattern comprising a diffraéﬁon peak at 3.6 =
0.1 degrees two thetaand a melting point of 218°C + 3°C. In another embodinient, Form B has a
PXRD pattern comprising diffraction peaks at 3.6 = 0.1 and 7.2 = 0.1 degrees two thela, and a
melting point of 218°C % 3°C. In another embodiment, Form B has a PXRD pattern comprising:
diffraction peaks at 3.6 £ 0.1; 7.2+ 0.1; and 23.8 = 0.1 degrees iwo theta, and a melting pointof . -
' 218°C +3°C. In another embodiment, Form B has a PXRD pattern comprising diffraction peaks
at3.6x0.1;7.2:+0.1;10.1 £0.1; 14.4 +0.1; and 23.8 = 0.1 degrees two theté, and a melting
~ pointof 218°C £ 8°C. - -
In another embodiment, Form B has a PXRD pattern comprising a diffraction peak at 3.6
+ 0.1 degrees two theta, an FT-IR spectrum comprising an absorption band at 1452 + 2 em™ and
a rmelting point of 218°C 2 3°C. In another embbdiment, Form B has a PXRD patiem comprising
a diffraction peak at 3.6 + 0,1 degrees two thela, an FT-IR spectrum compfi_sing absorptién
bands at 1395 = 2 cm™ and 1452 = 2 cm™ and a melting point of 218°C * 3°C. In another
embodiment, Form B has a PXRD pattern comprising diffraction peaks at 8.6 + 0.1; 7.2 £ 0.1;
10.1 £0.1; 14.4 £0.1; and 23.8 + 0.1 degrees two theta, a FT-IR ‘spectrum comprising
absorption bands at 722 + 2; 920 = 2; 1211 % 2; 1395+ 2; and 1452 + 2cm’ ' and a melting p01nt
of 218°C + 3°C. ,
In another embodiment, Form B has a PXRD pattern comprising a diffraction peak at 3.6
+ 0.1 degrees two theta, and a Raman spectrum comprising an absorption band at 1299 + 2 cm’
. In another embodiment, Form B has a PXRD pattern comprising a diffraction peak at 3.6 = 0.1

B degrees’twﬂheta, and-ar ﬂaman spectrum compnsmg absorptton bands at 689 =2 and 1299 w2

30

35

. In ancther embodiment, Form B has a FXRD pattern compnsmg a peak at3.6 0.1

55  degrees two theta, and a Raman spectrum comprising absorption bands at 689 = 2; 1299 = 2;

and 1535' +2cm. In another embodiment, Forrn B has a PXRD pattern comprising a diffraction
”peak at 3. 6 E 0 1 degrees two theta, and an Raman spectrum compnsmg absorption bands at
689 +2; 1200 + 2; 1456 + 2; and 1535 =2 om’?
In another embodiment, Form B has a PXRD pattern compnsmg a diffraction peak at3.6
+ 0.1 degrees two theta, a FT-IR spectrum comprising an absorption band at 1452 = 2 cm”, and
a Raman spectrum comprising an absorhtion band at 1299 + 2 em™. In another embodiment,
Form B has a PXRD péttern comprising a diffraction peak at 3.6 = 0.1 degrees iwo theta, an FT-
IR spectrum comprising absorption bands at 1395 2 cm™ and 1452 & 2 cm™, and a Raman
spectrum comprising a absorption bands at 1299 = 2 and 689 = 2om™. In another embodiment, '
Form B has a PXRD pattern comprising a diffraction peak at 3.6 x 0.1 degrees two theta, a FT-IR
spectrum comprising absorption bands at 1395 x 2 cm 3 ;1452 £2; and 1535+ 2 em’, and a
Raman spectrum comprising a absorption bands at 1299 +2and 689 = 2 cm™.
In another embodiment, Form B has a PXRD pattern cotmprising a diffraction peak at 3.6

22



10 -

i3

25

30

35

703m 661m w weak; m nedium ns: nmedi um strong;
s: strong Form A FT-1R Form A has an FT-1R
spectrumthat conprises at | east one absorption band
selected fromthe group consisting of 696 2; 1085 -
woZooa8ss2 2; 1540 2; and 3247 3cnil. | n onepct/iB2006/001233
enbodi nent, Form A has an FT-1A spectrum t hat
conpri ses an absorption band at 3247 10 3 cml. In
= 0.2 Flegr¢Rsriwe HislecdmieiniR SpPErum oS nGabSErItion Aargset § 39%m 2 ¢t and-

1459 QQT&ﬁf’S@ ﬁa:ﬁéh @e&ﬂfnpédn%sap@adab@ém&%ﬁnd & 1888% 2 8 and a metting
ses at | east one absor ti on band

P°*f§ 8'| %Etce%ﬁ Pr rﬁ”?tH%r Fotiperloha Mt 13§ F3rleghen somarsig
ditfractio]l AB& 223.6 amd db@é@s twidaheta, ah FT-aM gidoriim esramidihgritorption bands

r,m AN £ h ri
at 15%50#% | 225 sarid gd a%%%e%#' BlérHaFn @%%E%%r’m p(??mg 24 8?%)“0"
bangs @aﬁ&mmnd 688 k1R G g aamelting phiRt of PELCRPTL hat
conprises absorption bands at 6962; 15 1188 2; and

3247* 3cnmd. In _another enbodi nent, Form A has an FRR
of i ses absorption bands at 696 2;

1 18Banodier &:E&stméhx FomilC3ddd PXBD @afekn cdnﬁpnaﬁ@a Bifffaction peak at 6.7
FT-1.A - ‘
- ?&'é%ge%s g(fgd;ﬁ%t n}-‘ﬁ cfrﬁg'% comprisly %Qf? %tgsor%g@sbaﬁa a&881_i|_ Rgw T n
anotper erpagiment; Fqgmd: lm@ﬁxm'bmngrn comprising a diffraction ;pqakah@i’ B
degr@BRRE IR dnd aﬁfﬁamsﬁe&.@& RmpFding o a%Qcﬁﬁﬂoﬁ mdeh @su(@ém and 661

&+ 2 %ert t%@ @%}q& A Bgsga? B)éig[é Iggﬁ%iro@glpn%ng aggrgﬁt]on peak at

- 6.7 AG18reemiigo thataéﬂe a Gmlﬁ ,spa:trdn chypriding sn abdortiomparidsb 881 2; 797

+ 23 %Sﬁ %‘i‘lh B4 —b.@@rq ! a{n allgfﬂiéi' en%o&ﬁx‘felll F(Erﬁ)lrdr]llé F!;E(ﬁtﬁbaﬁgﬂlr dg}ngrlsmg

has an Fr- | A spectrumth rises | east
a difigsigsypeek gip- %‘aﬂd apd Ped g @9?96 3 ?%FEWEE,‘H%?’“P“S'“Q
an abdorpid®bard;at 89Q 2 &' shabkt =2em?395 2; and 1452 2

B L T
x0. 1&@@98 e teatariver melisowintehts8°G=b81A. B arptheapmiporiment, Form C

_ has a?'p}@‘i‘lﬁ bé’t{&rf t!%ﬁipn&r@dmﬁﬂa&%ﬁ p@éks%bé@ LRt 8 2BAND. Plegiba wo Weta

urther conprises at |east one additional

nd f
and %’B%‘H?gp‘t"i‘ bR EE K elE £ eERPPREN YT & 'Ed AEYEE AalerBt
compfiding difftacthd Peald;at 8.2 110.1; 20 2aJ001; 230 57.7 204 Medroed twodidd diera

-vwmeliir(’:!'gg);ar?%qbp %ISKE a%"@ }rq~r f%fth‘ n a‘%ﬁ““TF‘?Ing e%tld’)(la!@l@ggm c&mpnsmg

r'sing sorp fron 5anas
diffractiop peaks gt &n elOHeFO e aiboicl Mr@mo 1; FOT mOB; #nt?0n: 0. Ndegrees iwo theta

andé@@ﬁ}{gg}ém&qgﬁa@.ﬁéo@ absorption bands at 1211 2; 1395
2; 1452 2 cm 1. In another enbodi nent, Form B

“hal8 289 RMEBERERIUFATEEATAS ST %@m‘ﬁ’m%ﬂ"%‘i’fﬁ@(’tﬁ‘ pogioat 6.7
+ 0.1 deg?eeswd thetadind h%m&pe&unﬁﬂd}pﬂﬂ@%ﬂ*ﬁs@ﬁﬁoﬁ bahdnat 2088 x 2 cm™

In an%ﬁeq' nlgod!r%gqofdorm ds a %Fgf}q BS e Eé ﬁ°g2§ & g %%}ioﬂ Eeakﬁg fZﬁO 1

absorption _
degreps tm{pglgga a@d a aﬁuammgtrqu cam [Q:S@malg_sorptlon bands al] 107 rfargdLess = 2

em” emﬁ&h&%ﬁ{bodtﬁ@ﬁtnﬁrm%ﬂbﬁb béﬁe‘ﬁp&ﬁ{p'h&l‘ﬁ e‘i &ﬁltacﬁc?q)peak at 6.7+

s_at one absor pt | on ect ed
0.1 d‘fgﬁeﬁs tﬁﬁta 8Bha %élfnia'ﬁ P SImbr flmggagaor@:on %?Pff‘t 807 ﬁ%déd’? =2

and 2988 ﬂamkn14512anoﬂ1ecembcairder(c [Forral Gdms B PXROquaperh sem@rising diffraction

peaks?_ak? 39", % é%aln dq,‘ffud &‘@gs two %he%[%rﬁ F?é?'neﬁ%r E&terFc-Bn',p mgSt

aS an Sp ectrumt t Conp | ses at
absorgiies baf[!ﬁ?(ﬁ* P % 184h4 25%10'@@{3%1‘1 21‘3F”om t he group
C QM &roBiectr BEL&im&R IForm C 3 PYD pém oamp&ﬁrib a diffra8ief peék at6.7

0 B e T e R S TR b B e 1
+ 2 cnB8dhd aZnagiinig pointiofd BEIChe 8°Ce rt atitiee etnbodioent Forh &shaam PXRD
panergg@-@iﬁgﬁ}é}%%ﬁ ﬁgg?st artt%%g!?é C%ﬁ%g@é‘ quﬁ%&@% 29 t@é&’ AN
addi ti onal ébsor ption band sel ected
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fromthe group consisting ol661 2; 703 2; 797 2;

909 2; and 1269 -s- 2 cm 1. In another enbodi nent,

Form C has an FT-1A spectrum conpri sing absorption

bands at 881 *2 and 661 :1: 2.-cm1. |In another
woantkadpsent, Forrn C has an Fr-1 A spectrum c®epABa06g01233

absorption bands at 661 2; 797 2; and 881 2 cml.

I n anot her enbodi nent, Form C has an FT-I gg trl[lm .
spectygrp SPHPTEIIRESHISR PHCE 81HE8) 412 88 1t 2 §EYS7 52 C"f‘o? 3 melting point
0ns§Q§+3°23 and 881 -s- 2 cml. In another enbodl nent ,

k@gglga%%l% (9 ggt%@[ﬁﬁ%ﬁ%giﬂnﬁ%mﬁtﬁgh@% 319 B%ak at6.7
+0. 1ccegrebmtvmtmm@ri~‘f éﬁbp@h’frme ebmpriStpg AN ebserporbAnp R $84 2 cm” an
Ham%@?@%@%&ﬂg@ﬁb Sh 5‘&0%9&953% b%s@@@% %ﬁd @ﬁale!tmé’-pon?t%1 88°C &

3°C. dmandifear mﬁ%ﬁ?n’rﬁ@m Cpt@aa ﬁP@RHagﬁeamcqﬂrpnfw %B‘g@ﬁ?%rﬂe?hﬁtts T
0.1 dég%esct%métas QFTaR spRBSh c&ﬂ]ﬁlsﬁé a&mmm bePBs B34 +2IneGhe @81 +

o s L R o g {00 b o

of 188‘@&)3‘1('.3 én anvtiab sabgainemin Fomnd hat a BSBD p&teonaoinprising diffraction

peak I‘H)%I ﬁje: [) 1%"9 961 b n%qtdegr]: ?£ mognegegég?Q? Ig%ér?{r@g @‘ﬁ;‘gﬂs g%gmton

band$ picAg trl:H?ecng r?@@l ﬁsbeﬂms{qnd@"ﬁfﬂ S%?lfum compripfyg absprptipy pands at 707
=2 afd .‘;.9%%1- 2 et peIne m@t;;g%ﬁﬂ% &4 @Q’g 438502tn 2BBthdr enfadindeh), Fdﬁﬁ@ has

conpri se an_absor ption ban
2 PXR g ReR CRTGEP HiEffetion EBFR SR 201 fwdﬁgg R ﬁ%e@&‘%ef i *{'lﬁ‘gt aFr
IR spé@junCampIrisisesbsalptidremsts 4118616 FO7 $13 708 =i2annt 659 |:c¢ral an

f a

ramag BB sy AR GcBle § 7023 107 Sy o TPt a2
meltingoreint pB8YE £ BPéast one absor.ption band sel ected from

the group consisti ng of 688 2 or 696 - 52 cm 1.
As DI eVi ousl § dt at FormA

eaﬂh:h (Df yena, IFprzreB &8d TFaﬂLTt © n@‘rbe( @)ameﬁ'ﬁs b Rubstrmligllyipbase pure

form. %ﬁ@ﬁ%ﬂ\'} E&h%f pé(rﬁuq RESI B, an!:l RolAE bhPid REsent iR 8ofiMihdfiofewith one

éctrum shows a nedi um strong absorption band
or mogg of fgnofherfor@a| / and the Form B FT-1R spectrum shows a
Stm Gﬁlﬂemlblﬁﬁﬁ@t itf@mkang dihpided 6 1.¢vethoxybthyl)-5-(N-ethyl-N-

$l7§(ﬁﬁ%ﬁl%@gnqﬁ Egl?'a?mﬁ)@f%?ﬁagf&%ﬁ% Frffhedn . acycl.i c

- carboma]meﬁmsu(fqyamldvow!nqﬁ%n ggeast alopt Sq%hly wrRighteithetompeund is Form

25 .
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35

A. In §@&%é%b‘é&ﬁi&ﬁm NRe ARFAbPEININsEANH -@lethoRthyl)-5-(N-ethyl-N-

resp fre uenc b ved. Form A
me"hyl‘f @3743"539%?’”5[5" %— PP 1l'lcnﬁfrazmot? GED g‘ﬁl&di/ Ig%écause it
carbonyljpethahésui@smis, Mo ﬁtjeasc about 3_03'75 at Ipent pbait 30% a1t lspghabout
40% t&g\;@gﬂt AL RGN Form A. In adcﬁﬁﬁgﬂeﬁ\bof rﬁérﬁ% fhARENH&T EBnfprises

each anal yzed using Faourier-Tr
N2 oo S BN S PR MR G- ARYrazolotd. -
d}pynrﬁi@mmaﬁaaﬁiadyl]ﬁ@rm@umfammbwmrae at :umt ﬂgau&BGBh,elt leadl abolta0%, at

least %&n E&% :ic’sp glg: ‘ij{ &QF ta?[east %38& 9?‘? %st(a%gﬁ gﬁ%%!éﬁbcgn 96%,

3008 & exp ose
at loasi OIS TAGH Ileast@bowmr o eaBbaBpHARYiH YEpRLo!dhg oragepad s Fomn
A. in ML&S&&%@théﬂmﬁn éoﬁ%kéetm@qa.efmwyﬁ@ (RSetiyRNEN

S| éasladgr_lcl I qg nq{#%%] i tsavvere
me*hYBf’Hl%gé‘é elgPYidieY 38]’ 01' LRt d RN AR IS
carbod\;lq:}apthﬁmsm&inamldemaZatsumnannEbymemmm Edrméy.ror, unl ess

‘in 5%1 VgrrﬁJgdl %teﬁ ion %orﬁ?ﬁsges N- J‘I z-ethoxyéthilli@m @H{M@

orn1 ment “condi {i ons:
methyla@m@) §1eﬂawgthylma§@r2 YoFEE0)- 1vwraMI4ﬁ§Mf'mEm& at the
carbor% SresARREMe, WreFe & Ia¥BaDUT VB wagHh 81 thé 66Epoud®2G-orm
scans, |aser power: 600 mW | aser power at the

sanple: 340 mW, and Form C (neasurenent conditions:

960 scans, |aser power: @®&0mW\ |aser power at the

sanple: 340 mnW are shown in Figures 11, 12 and 13,

respectively. The X-axis is Raman shift (cm 1) and

the Y-axis is intensity. The intensities are
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WD 2006/ 120552PCT/ 1132006/ 001233 2930s 2889w 17075
- 1651w 1561m 1540m 1447w 1424w 1397w 1376s 1336s 1316s
1269w 1232w 1161m 1113w 999w 707w 173m w. weak; m
medi um s: strong Form A Raman Form A has a Raman
WO 3q@eatessm t hat conprises at | east one band setess®0k/001233
fromthe 5group consisting of 993 2; 1383 2; 1473
2; 1569 -s- 2; and 3255 3cm 1. |n another
B. IngRgiHenah@nbodimisni A nNergioncqniess NP d2 eingietwip-(N-sthyl-N-
meth@&HR6)-Besmethigndn-aty-a268-1H3yeabidis, 31d;pya.mmtnlae;:
carboﬁ%\ﬁ]be%an%&lfbn e r@%ig%asﬁ%”agﬂ%@ﬁ %F I% t?ﬁ[}% or at least about

i S€s a band
40% lyomight sbie a@mn%a@ﬁ FermeB.ald @d@!ﬁlqmnlaﬁmbsémmséheem@doﬁ gopprises

N-[1-(2R&1oS QN5 Q0B N iritehy RN R P (4-Aeth S #idin 22y1-amino)-1H-pyrazolo[4,3-
dlpyrimidine-3-carbonylimethanesulfonamide, wherein at least about 60%, at least about 70%, at
least about 80%, at least about 85%, at least about 90%, at least about 95%, at least about 96%,

-at least about 97%, at least about 98%, or at feast about 99% by weight of the compound is Form

B; In another embodiment, the invention comprises N-[1-(2-ethoxyethyl}-5-(N-ethyl-N-

.. methylamino)-7-(4-methylpyridin-2=yl-amino)-1H-pyrazolo[4,3-dlpyrimidine-3-

carbonyl]methanesulfonamide that is substantiaily phase pure Form B. _

In one embodiment, the invention comprises N-[1 -(2-eth0xyethYI)-S-{N-ethyl-N-
methylamino)-7-(4-methylpyridin-2-yl-arnino)-1H-pyrazolo[4,3-dlpyrimidine-3-
carbonylimethanesulfonamide, wherein at least about 50% by wéight of the compound is 'Fon'n‘
C. In additional embodirhents, the invention comprises N—[1-(2-ethoxye_thyl)¥5-{N-eth3d—N- |
methylamino)-7-(4-methyipyridin-2-yl-amino)-1H-pyrazolo[4,3-d]pyrimidine-3-
carbonyllmethanesulfonamide, wherein at least about 20%, at least about 30%, or at least about
40% by weight of the compound is Form C. In additional embodiments, the invention comprises
N-[1-{2-ethoxyethyl}-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-yl-amino)-1H-pyrazolof4,3-
dpyrimidine-3-carbonyilmethanesuifonamide, wherein at least about 60%, at least about 70%, at
least about 80%, at least about 85%, at least about 90%, at least about 85%, at least about 96%,
at least about 97%, at least about 98%, orat Ieast about 99% by weight of the compound is Form

.)C ln another embodlment the mventlon compnses N-[1- (2-eth0xyethyl) 5-(N-ethyl-N-

methyiammo) 7—(4-methylpyndm—2-y! am:no) -1H- pyrazoio[4 3- d]pyrlmtdlne-.’i—

carbonyl]methanesulfonamfde thrat is substantlally phase pure Form C.

F. Methods For Preparing Form A, Form B, and Form ©

The present invention also comprises methods for preparing Form A, Form B, and Form
C. Representative methods are disclosed in the examples contained in this application.

The invention further comprises each of. Form A, Form B, and Form C prepéred in
accordance with the methods disclosed in this application. In one embodiment, the invention
éonﬁpfiéeé Form A prepared in accordance with such methods. In another embodiment, the
invention comprises Form B prepared in accordance with such methods. In another embodiment

the invention comprises Form C prepared in accordance with such methods.

G. Pharmaceutical Comoosiﬁo_ns
Form A, Form B, and Form C and combinations of such forms-<an be administered by

any suitable route, preferably in the form of a pharmaceutical composition adapted to such a
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1473 2; and 1569 2cm 1. In another enbodi nent, Form
A has a Raman spectrumthat 10 conpri ses bands at
1569 2 and 32553cm 1. |In another enbodi nent, Form A
has a Raman spectrum that conprises bands at 1473 2;
wog@@gzog,,z and 3255 3cm 1. In another enbodi nemiyB260ar001233
A has a Raman spectrumthat conprises bands at 1383
2; 1473 2; 1569 2; and 3255 3cm 1. In another
route pavid drelé: preseteffedivg inT ihe Hemimeant Reanded. siseergipglmtiieiatention specifically
compﬁ hr?u%%emmai Q&ﬂ&%atu@ﬁs c%%ﬁn@ng al 28st on@ar&ﬁaﬁus o?ystaliiﬁ@ﬂ)rm of N-

th
R Ry B e MR e B S ST
dlpyribadind- $ﬁdram§rlmbtﬁan9§mbrim|@nmmoﬁmlos wih orregpr ofored@@rmsacutically-

accepéfa%?e cank Is. %Z%mognt ofl @r% ASFor &r’% 8@%(;5-.5"# @r{ﬁal' is aﬁﬁlﬁins(e@d and the

nprise a Pand a . Form B
dosasﬁﬂﬁmmen @OF%ﬁ*'ﬁQ Bopnddiomorinerde” Wik dnt ‘trﬁ‘aEi a’é‘&‘?ﬁl"% g gepends
ona \%het %ﬁt‘é&tm@ ﬂﬁcl&@@dhé@baﬁé@d sbx &8 rhétﬁ:a&foﬁdﬂom BRisabjédighe

535
 soverfepshratocaith R gL Rl SpD et e

emplayediand Ses may bandidaly. TIiROMamaceyticd. corhnosﬁnm ay-contain Form A,
Form %ng%?d i ¢ |r§ I?ﬂ& Q%goﬁomo%ﬁbe Erte(gérﬁfﬁlflnﬁh‘zb range of about 0.5

npri1 ses a

to 50Q:n@md mes preferablyRetwes @by i apd %Q?ai’g oty Getel bt § P, 100
mg/kd bRy @é@@pr@ﬂ%ly%lm@@ adout®O affPabotidBong/i2y bodpawelgtt aB&Hmost

i ot B BRI 915 Bt 0 oo

be adininistanedt hene eribibdpseeAer da¥Form B has a Raman spectrum

C QﬁrBﬁé &hﬂbﬂlnﬁﬂﬂﬁfé pRarB8Sbtisal c@npolﬂ&%ompﬁsesﬂ%dn A=3da-

di t
oG BRR et TDAEY Ao 31 43 geo i pposiion
compidses A tHABB&yetRYR%-(N-etByN- taetbyIMnO)énﬂé@@ﬁtmmtldln -Bokamigp)-1H-
pyrazﬂ&ﬁ g%%pgﬁrﬁﬁ Fﬂoﬁ methgﬁésuﬂ‘(ﬂ%mﬁé'ﬂb"t |s%§§st§ftlal| gﬁﬁge fOREForm

from t e ro con tin
A andlezgymaceutfa%mama%@r 58 hobetenEodmat B Pﬁ%@é“:‘%‘fﬂ‘i""%
compésRioh Ebragises mnd ald apBimhacéuticdllyaneeptablearmeC iRamairer
embo&me.% %\ eﬂtégswoé&%%ﬁ]gmeg L feﬂmye&ﬁﬁs.g&.eihgw

ban ect roup consistin
methyt@.n'm'lo M&methﬂpyr@w& Yorino)- ﬂéﬁyfﬂzoiq{ﬁfi -SR¥irREReEnbodi ment ,
carbory h@%%d&ﬁlﬁm&m?@ﬂﬁﬂs sPRGhiaphdsapuRET BSaR! _aa:!'bmmkeﬂtk:ally-

oA, B R BT B
and a pmrma@nmbaﬂchhéabl@wrmn Iesiother ¢relpdimegh Sephaimacesnisg!
comp&%gmcﬁn%@ﬂ (E%Qﬂkﬁelﬂ'@l gf(ﬂ%ypﬂfﬂﬁéﬂﬁﬁdm Qfa-Fihyipyridin-2-y--

"
aminojyiig pga@%%d@ﬁ@&?l?%ﬁ?%?ﬁﬂ}mgww@esa'gﬁa@dgﬁ*%f”hf*ﬁ*’nﬁ?ﬁ‘a phase
pure F3AB8, and@phdrmatsutiealigiabeptablelvadienent, Form C has a

Rﬁ{}%g@@%ﬁ’%hmf%me' p?\bﬁr%c@ﬁﬁg%oﬁbos?&% co ngrus%&ﬁ%om@natlon of

IR b L R e i D
ammoﬂ ﬁ@ﬁ}raz@l&ﬁ ﬁ@ﬂﬁlﬁﬁtﬁﬂl&@&eﬂdorfyﬂrﬁ&héd%ﬁuI@h@m]ﬂe eslaceditanntye @foup

conS'SWrﬂS F?@éﬁ’l go%ﬁ cﬁ“gfa m?% g H{la_lz_r(r:n%eutlcgly acc%g))abg%gﬁle? QF 8|I|e

embodiodng the weight sitityiobd fresint efdhd firsitforFolp meﬁeequﬂs‘@rm is pipapt alsout
1:1. In %Qﬂﬁgdlr&ems %era@E gfaigaﬁggoug bMitbe S PHBLCH é‘%f RhdtaB&ut 4:1;

aut oner man ana YSI'S S ort S I S
at leashRouk 9k 8} least ﬁlw%&-’r% bGP bO RBF Terst AT g oost about

98:2; of RA6dst AbRNITOVSN éhdﬂ@akmﬁ’@:maéht,ha@ phamthaddiBdal 2ormpeetlion @mrises

L e e e e

1H-pyrzini#ss- d]oyrmrﬂﬁeﬁdarb@yametaww@mma@iﬂm sgleeted b’Pm Rl grOUP consisting
frequency that is consistent with Tautomer (2). To
the contrary, the Form A FT- Raman spectrum shows no
Raman band at the corresmondi ng frequency. It is
believed that Form A | acks an acyclic C=N stretching
frequency because it crystallizes as Tautoner (1). 30
C. Properties of FormA FormB and Form C 1.



10

15

20

about 50C. At tenperatures above this crossover
point, FormB is nore thernodynamcally stable than
Form C. At tenperatures below this crossover point
(i ncluding at ambient tenperatures), FormCis nore
wobb&ipskgnam cal |y stabl e than Form B. These peras006/001233
di fferences in thernodynam c stabili ty have practical
i nportance. The thernodynamic stablility of a
of Faem s Farnl B,read Form€ afd e phiasmdceeticpliyteecdplable cahiiet.f | i fe of -
a formul ated,, 5pharmaceutical product conprising the
H. Metbad 8 Hbsigediorm Greater thernodynam c stability.
“generally correlates.with |longer shelf life for the
f o meubrasesdinptndipnrhutberchmarisepnelbhes for treating ddrditipn in a subject

havirdl o E@IceRBRS0 hilind WRIERR eyHamS, 6y &inﬂahétbﬁrﬁg}to geRusiéRate .
thera{’%‘ﬁ-‘ﬁ%ﬁ’ e\(ﬁ‘g&:ve al[(Jw qe§ osnlg% m{)reesclélmrltlcisumlisnof %Pr%i/ %tef-%grg B Form (ﬁ or
combpatignsodf €4a fwgﬁsw@aﬁiogfb%iﬁévpvea It enepEbetimeEntie ﬁrafefﬁl?@ss

. preve%@ﬁube {redtipeita tnnetheNetd@ment ihb REatREN GASMIaG treatment. In another

embtpdomenli] ﬁadn.l,a\(m?q\?g rés%gr?tkv%trlegmhljﬂe 10 - conversion Of One

er crystalline form
t hEhBr f@diﬁl?nsa@at erye Eatadiieacpeipance ¥ithe piasentdnventoa are PDE-S

‘mediked mndnbnmcb EOrmab%ﬁ{ﬂmdﬁ chgionast@arciseasas| ihgtals@in tisedses,

rmA
o LSRR PATH S B3l Sl
dysupftiPRough factors such as tenperature, solvent, .

i mpwné tmeediaernd, thy cerdiiymia icerdiofascijaralseasss )aarotaliﬂrlaﬁf ect
cardu&{aﬁﬂaﬁ?:s%e%@@&@g ¥om ﬁ@qﬁuﬁcgﬂgﬁg’c e 2 rf m/;%n@hﬁéﬂ {Buych"h@égsenﬂa!
L e
hypersohioh associater eéil Hiabétpk bypetiensioo leeagppiatef aiithraflemesierpsis @rd o
renovaketdad hfbeREndichl Néom pﬁl&a’ﬁb@sas&{&ﬁteﬁrmﬁﬁ Hﬁf&t&néﬂiﬁ(&udhaﬁ @&sclil@r organ

damagg,&a{xéegg\t? heallpgag{ﬁre aw& Qtrg{wi § %%R}%létng 6npa|red renglr%l?nc{’c%) valvular
insuffirisaese steblpfuspleble @sd vaTiapdPRREREY yngiet: epinhar xﬂse%' disease;
myoca@idfaEittard;RecieateorifoePbAk eBsisB et sBParRabEbrdsh; phepaiceosis;

| pulm(%a é{%rn%%l ﬂf?feQelpﬂﬁL Hﬁ&f&%&bﬁ?ﬁﬁepi@g%c tanglgﬂéstf éﬁ&ﬁ’is%rc@taneous

transiﬂp@elégglpp‘lgstw geragtﬁrfqoeqﬂratnsIumnfilé:'oﬁ)aflry\;tépi9plaséy), hyper!lpldemsa,
hypoxid vaik@rohsth@ionnephdiiso gychaé Kewesals's sprdeones beartiieiireetsudr asal

- --congéé;g\%ubédoﬂlgeﬁsgteh r@fsﬁ}(oe QIagtl)!BVé(né‘féq Qﬂlrkgllldr ﬂQarpfglltL'é‘@:ght ventncular
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ne- act i ngre
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dlseade&elbh@d f?diry &fe@r&ﬂﬁt@ni;ﬁfnﬁbtﬁyn&rﬂnﬁ% ingdlini regdtestio ®n tmpaired

glucos%j@er % é%( ﬁﬁeﬁes&?t&ch%%% Ellfc’eté’%é le;kéb?es? as?ﬁdrgrfnes of insulin resistance
{such g% 'ﬁgﬂcaﬁw rﬁwhawmdmﬁ legrRchRynisTHKpRPEAING-
Dunnigenl s9hatorde, (ﬂemysl’yhdii’oﬂhlen@rw?encéiﬂjhbmﬁwl Cusirigagesohé, commedsy,
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nmeans o
dlabetvm &cra'éfpxm inguesddizbesag, Fraye’ w'sqaﬁ%ﬂ*aﬁfawew sgaxrplgw ay '?*Pf@th'c
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aesthetics are inportant and uniformty of WO
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color in the final pharmaceutical product appearance
is desirable. Where the col or properties of a
crystalline formaffect the appearance of the
formul ated product, appropriate control of the
woChygiesszi ne form present in the product w | PCnERW04/¢01233
be exercised to maintain color consistency for the
product. D. Additional Embodi ments The following are
diab@d chieptirapuitly, dlatisticiyloreemuigscisfosiSovizhelic darpaierBtriiRbet: pRUEgPathy,
penpﬁ‘grgl di E@llweuﬁﬁgtﬂ B Bt Ta@fact Bhiddidbetid rBtirdp&h Y AYpEtgyEstia; and
D pattern conprising a diffracti.on
obespak at 8.5 10 0.1 degrees two theta, and an-FT-1A
s pécanotineT eratrepiniest g censitian sdrsplin TBFiSEEAdINARotgermbodiment, the
5 condﬁ,g},,’gnebmomt her enbodi ment, Form A has a PXRD -

g:b’{,ag{gglef vﬁP %]fﬂ'l%{ltnlgle con |t|oI1 E%Cc{@)& cﬁ%lﬁem:al ﬁer&ms gyslem

ectrum conpri sin
partiauisip B siseare obtha dentrat nes\@zl? SVS?"&??&P%Q gom e grpup c°’|‘§’§“” of
: vasc@lQPJeh%htlae Bf@ﬁ%éﬂéifdl traUrgd: Baréorhiararats FIRBra tdneemration disorders;
Alzhﬂmi socg%:ag egar{unso . CGI seggl': Erﬁ@faﬁer%_f,c@m@is (ALS Q-lu%tlr%ﬂﬂ sHidease;

et a, r um
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Parklaag%’f r&lsea%]e,g (H %ﬁe e%B ntpt"ﬁé1 Kcﬁ’ndﬁl{m 8-AS. th shoMBenthodiment, e

a FI-1A spectrum conpri sing
conda@@@rﬂ;ﬁonfaﬂire}@ﬂ%Ofﬁ?f 696 2 cm1 and 3247 3 cml. In
- angi dnelendoiioaitBantondiFor imaAulmsars JiBXRE sdictiaina pulmonary
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two t d athriti
assog@pwitrdforngnaghersgy), it AT oG Ghie s ’ﬂs’r”h‘?“ toid arthritls
pai n)m d@s@s aPgtirf, B64) hePETY richiaiga, cltugbgﬁ;r?mqucﬂigmé&\ksetuwathy,
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prar i, e Doy R ISR SRR gl oo,
hypotigidis, Wa@IaamﬂmRBS%%rﬁﬁi%rsﬁ’ne'c?ﬁff’r‘mgﬁyn B‘P?"PP&J‘I@F??% pllepsy and
40 vntamﬁ?ﬁﬁhéerﬁ? B-aRoth&-ehiboin@nt, the kpnditieh i4 oc®epe paiddigeiediag pain from
two theta, and a nelting point of 174C 3C. In
anot her enbodi rent, Form A has a PXRD pattern -
conprising a di ffracti on I¥eak at 8.5 0.1 degrees
two theta, a FT-1A spectrum conprising an absorption
band at 32473 cm1 and a nelting point of 174C 3C
I n anot her enbodi nent, Form A has a PXRD pattern
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0.1 degrees two theta, a FT-1A spectrum conprising an

~absorption band at 3247*3 cm 1, and a Raman spectrum

conprising a band at 3255 3 cm 1. In another

enbodi nent, Form A has a 15PXRD pattern conprising
woSbdezaeszi on peaks at 8.5 0.1 and 9.0 0.1 @egnes®so01233

two theta, a FT-1R spectrum conpri sing absorption

bands at 696 2 and 3247 3 cm 1, and a Raman spectrum
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anc:!’tﬂer eﬂwbgﬁﬁgmetﬁe gcﬂ%?% g i‘dl%{ %HE@JL%%&@% Préﬁgn 1group

cons@@g oEMIE B et B e SRS BB b PERSHASF NorRlgSi.
ahis an@hérembbame’, 1ad cchdBbn is 2n aptdhalwib 2ondRios Beldcted #om retinal

' B has. a PXRD pattern
d'sea&n% Q&{’r&ggg%g%ﬂgﬁd Lo, peak at 3.6 Bg 1 _degrees

rrsin action

t vlb a'ﬁ‘ﬁ'é"t’ §Mgeiment. thecapgitien ip ﬁ‘?f?%‘%ﬂfﬁ%"l e H@”BB%‘B’ISB'PQ ‘3n

__tubuldaersittiabdisoki®is] anaP fisk8@Sbaldnasd cAntBdus Gacberidl cerebrabayoplaey;
'“chsoro‘gfg%ﬁﬁbtrf%ﬂt nfé’i‘dﬁﬁht?ééor@er? %&Séart Mﬁ%h&éé&gn@ary),

25 -

fracti

gl rleogy RO pi e e & wﬁorﬁ'amcs hb e

- “""‘"“'syndmé“eﬂﬁb" togor rigtasiasis; piultipig 9gFrogis;-nepiapiay niraBintolgrapees nutpnqcﬁer

30

35

40

05
- andu fv‘?rf"r 11"0 POR PE

h@a‘ie oBHBas iiMiE hty; Eﬁfamr@abcﬂsps@ﬂas& R dis¥ée; skin necrosis;
2PCT/ %]%%Fgﬁ/ 80 A gsql%?kgmnsconprl si ng

r eeS
t Wpandtfer m@W@TN@%@M% agpeeidan Witsensgthglial 6¥
partwﬂé’rl}%mﬂtoné-%‘écted&mnﬂiﬁ@ Broupconaidthglod aifero2cier btk Iedldihsomﬁocardlal

|schaean # P?%pmg o'ﬁCha LQ \%I\JEI%? gﬂﬁéﬁg)é §1§Hoﬁ£r? %%FP%H&% Cf?l angina,
vascuiﬁ‘étpqmnﬂ@aﬂﬁm aﬁpr asculer §pasg rasquipr Jiapm eascliRpisaemeapilisation, and

heart thedGppatiktas a 5 PXRD pattern conprising diffraction

p%ﬁgﬁeﬁbds%ng corﬂpas ti@g@%@ezpé%?% fm@e%% e ?&,e n;gtfgﬁls@wuﬁn&

n anot

exampiey mwah%issuamixa@hﬁaﬂ"@ﬁffﬁ EBRpRTImEiaRAe-8i FOPiRYE: ifmpanzees).
compadRaleairals (8g.6dodd, dats, Rorles),Qarki arihals @3).,G0aB, shedpgigeeattie),

T T O

anotheéswﬁwr@%gjh%wbﬁﬁdﬁﬁFemafpeaks at 3.6 -1- 0.1; 7.2 -s-
0.1; 10.1 *0.1; 14A 0.1; and 23.8 *0.1 degrees two
theta, and a nelting 10 - point-of 218C 3C. -

I n anot her enbodi nent, Form B has a PXRD pattern
conprising a diffraction2peak at 3.6 *0.1 degrees two
theta, an FT-1A spectrum conprising an absorption
band at 1452 2 cnfl and a nelting point of 218C 3C
I n anot her enbodi nent, Form B has a PXRD pattern
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25degrees two theta, and a Raman spectrum conpri sing
absorption bands at 689 -a.- 2; 1299 4: 2; and 1535
*2 cm1l. In another enbodi nent, Form B has a PXRD
pattern conprising a diffraction peak at 3.60.1

wo SReheRs2t Wo theta, and an Raman spectrum CORPTAIIAE01233
absorption bands at 689 *2; 1299 * 2; 1456 *2; and
1535 *2 cm 1. In another enbodi ment, Form B has a

- PXRP i@k tresparatenps iveiibgment di f f racti on peak at 3.6 30 °
- 0.1 degrees two theta, a FT-IR SRectrum conprisin
arrhalpsseptisveniob fuhier gpmarisgp methods far t

com p(?&ﬂ%ﬁ RJ#%@:%i) S,brﬁkglsaﬂ@ F&RSQHBinh B/ Fdaracbr abmidi2fidns o such

furms,ﬁ%f:?rgl?sﬂgl?g Iylygip ?rgel Oﬁ moug pg;a;?’rfaFeaUg{:a"g egtagggﬁﬁ%tgéﬁ@or other agtive

mgredt@ﬁfewﬂlmdﬂhﬁétﬂacond'hmﬁFescr'Pﬂj %R?é?:t rum conpri sing
absorption bands at 1395* 2 cmland 1452 *2 cm 1, and

a Raman_spectrum conpri sing a absorption bands at
s 129@——9—5—%9%‘9—6‘“” 5689 *2 cm 1. In another enbodiment,

35Form B has a PXRD pattern conprising a di ffracti on
plealk Faea:r)’at'gn D Y teilplti@meﬁ" {Echinb _ s

Examp Of N-{1
(_apsorpti o

- e ﬂ ) g
ahg f(@e'tf@ﬁydﬂ@lﬂd%hl-@ﬁyll@Qngmyiamalﬂ? G@Bethﬂp_yndlﬁ-mmmo)mﬂ
m
pyraz@cgﬁ,ﬁ-q?%yrtw ngqiacaf C t | Orﬁesglécgn V‘gl%( EQPQT% E'%{Ogoe‘ﬂgr ces

two theta, an FT- I R spectrum conprl si ng absorption
Jpands at 13952 cm1 and 1452 2 cm1, a Raman

spectrum conpri si ng an abso n b

cre andimgt %n{)?leﬂ&xyeﬂyp A m;*i ?30'93@%%%%\’%?

enbodi nent, Form E,haas XRD pat(tgﬁrn conpri Si ng a
dlffractlon peak“at 3 Ol 1 d€yT€es two theta, an
FT-1R spectrum conprisin tion bands 5at 1395 _
2 cm1; 1452 2; and 15 d, a Raman spectrum

- conprising a absorption s at 1299 2 and 689 2
cml and a nelting p® of RIBC -3C. Additianal
Enbodi ments of FodeC anot her enbodi ment, Form C
has a PXRD pattern conprising a diffraction peak at

6.Dfndifyl ImitA HiSEz618S, stomidrghia (20g] 8aB3Rmol, I QNDEET45 page 48,

Step 1

R T

-0

potasompArbaTelfg 420iP EPTEED MNNGERRPmTe G5 >oa@§ Medgectof,
m:xturb @t rane taus Tt rbdn sgpgetaturen The merciien mgtlmlwmqﬂtrmﬁm

* vacuo aﬂ%glg%smﬁl%%a@l&%] ﬂetﬁgéh eﬁﬁﬂ- acetaae @@O%L) A v?ﬂi‘e@ﬁb@ﬁ'm) The

orm

orgarnig iay@rr\%tsiegq{atﬁcé gRedaqve@nggrﬁsrfm&ggggg gltn{rl] ccg:n% #e% np\%aé'o The

T oRide Frbdit wap sartidis cobnprch s Tatposaph e Siigat gebewing éth aentgg B!

25

acetatd %0090%3%10 103 thediic 50 S'ucﬁﬁles%é cm1. In another

W N e R T

4.76 (it 3. thehachmiz a0FMHIR spectrum conpri sing an
absorption band at 881th 2 cm1 and 661 2 cm 1.

I n anot her enbodi nent, Form C has a PXRD pattern
Step2conprising a diffraction peak at 6.7 0.1 degrees two
t hef RitrdAd2athaBlethyNgH pPiatdle-af5-didBloxylBGeidl anethy ester

. enbodi nrent, Form C has a PXRD pattern conpr|5|ng
di ffraction peaks at 6.7 0.1 and 26.1 0.1 degrees
two theta and a nelting point of 188C 3C. In another
enbodi nent, Form C has a PXRD pattern conpri sing
diffraction peaks at 6.7 0.1; 20.2 th 0.1; and
17. degrees two theta and a --nelting-point of
188C--3C. -In-another enbodinent; Form C has a
PXRD- patt em conprising diffraction peaks at 6.7 .
0.1; 10.6 L- 0.1; 14.0 ©601; 17.7 0.1; and 20.2 0.1
degrees two theta 25and a nelting point of 188C 3C.
I n anot her enbodi nent, Form C has a PXRD pattern
conprising a diffraction peak at 6.7 - 0.1 degrees

/PEPaateR Fh#pharmaceutical o



10

15

0.1 degrees two theta, a FT-1A spectrum conpri sing
absorption bands at 661 2 cmand881 2 cml1l and a
nelting point of 188C 3C. In another enbodi nent,
Form C has a PXRD pattern conprising diffraction
wo%%%ﬁoéﬁz 6.7 . 0.1 and 20.2 - 0.1 degrees tworBei08/001233
A spectrum conprising absorption bands at 661

2, 881 *2 and 797 LI: 2 cm1 and a nelting point of
188C 3C. In/ano r enbodi ment, Form C has a.
PXRD pattern conmpHy@i ngCa di]f fra@H on peak at 6.7

0.1 degrees two theta, a FIN ectrum conpri sing an
absorption band at 881 *2Mgm'/J[", a®D Raman spectrum
conprising an absorption b at 2988 2 cmand a
mel ting point of 188C | n Byt her enbodi ment,
Form C has a PXRD pgtternigonprising a diffraction
peak at 6.7 0.1 deg?ees two theta, a FT-1A spectrum

c oﬂ%rést?dr @ﬁb’t@ﬂ)f’ ﬁr@b' OinRandss Alledbh solaﬂ&lmf potasadimB8diroxige

O
18 hoaroTikerasivh oitture was caRoentrRIEd tagcup R Jhislereadyet dissolved in
wate«%%?Wa&l%dW@th dinkt rrae Bd]déﬂuslp?ﬁéiﬁl@s RIdifi62witi02M hadnethDflc &id and

L0 S esi
eﬂraﬂﬁ%ﬁpﬁﬁqhgﬁ"%ﬁmg (J?}? &%lrg_i al',hﬁ oaanlf;s \Q&%Ew&omﬁ'&ér%g}n um
sulphate aRe nePeriptastin vasue iiiad e ity el pt i on bands at 707

L 25RB1z) 5:4 &6 srarrag pel t9.90dt, pR), B8 ¢, SHB8E7 4, 2H).
HN%%?C@%%anot hezg en(‘sggdl ri;gnt ﬁgorr)n C has a PXRD pattern
MS ARGz ERBM it fract i on peaks at 6.7 0.1 and 20.2
0.1 degrees two theta, a FT-1A spectrum conpri sing
gbsorption bands at 8812; 797 3:1; 703 Lb. 2; and 661
Y12 cm 1, an 15Raman spectrumco risin tion-
A M e B oy
mel ting point of 188C. 3 E. Phase Pure Forns and
Conbi nations of Fdg® A Por m|B;, aN#i,Form C Each of
Form A, Form B, and Form C obt ained as a
substantially phase pure rmYciNl ternatively, each
of Form A, Form B, and For can be present in
conbi nati on with one oO-k¥re ofjct he other forns.
In one enbodi ment, gie i nYention®conprises N-0O
- (2- et hoxyet hyl ) - 5 (N et hyT - N-rnet hyl ami noy71- 4- met hy

DS LA U i @09 st

hanésul f onam

SOOI CRGR £ TR CoRIot TS RGPH DR e (R dnd the
reactioRl bdUrostEd eifrbard itenepetayre fdi @ HoweEineireastioonpstureseas concentrated

in vacN? %Jf(il LRoRRA YA amet{ahe @ixb%L)N‘Hé&ir&Bﬁlﬂﬂﬁsrﬁk)soﬁec(iﬁ m

L R s s

20

25

siirredifdp 18 ha@BY%! reatn tmasraiuceh Hbe MEBYE was coggentraigd fn VABHR ANdApsesidue
partltlglif%j\’f%{mggﬁ di@fﬁlorbmﬁthﬁﬁm@@@’rﬁlg an8 whief (FOAL). THe adahits phiasd was dried

owr nepsons b R R R ety o0
4 NN (DNIST-Del HOONRHA -SahDé ) 3H)HB- ﬁyﬁn’a?tﬂ 8[74; {@,ZH), 3.84 (s, 3H), 4.38{m,
| - Gt Reay Il peshamgsul fonam de, wherein
2“%82?5[1(}’@%%%&13%@3’?“20% at | east gbout 70% at | east
about 80% at |east about 85% at |east about 90% at
swep 4 €ast about 95% at |east about 96% at |east about

0
o7 /f%{hw 436’??%‘%53%%6 o1 Rl h SASArBBRURRAY
enbodi nent, the |nvent|on conprlses
N-11- (2-et hoxyet hyl)-5-(N-ethyl -N- net hyl am
i no) - 7-(4-met hyl pyridin-2-yl -
i no) - 1H pyr azol o[ 4, 3-d] pyri m di ne- 3-
35car bonyl i net hanesul fonam de that is substantially
phase pure Form A 31 I n one enbodi nent, the
i nvention conprises
N11- ( 2- et hoxyet hyl ) -5- (N- et hyl - Nmet hyl am no) - 7- (4- et
hyl pyri di n- 2-yl - am no) - 1H- pyr azol o[ 4, 3-di pyri m di ne-3
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C. In another enbodi nent, the inventi on conpri ses
N41l- (2- et hoxyet hyl)-5- (N- et hyl - -
nmet hyl am no) - 7- (4- met hyl pyri di n- 2 yl - ami no) - 1H pyr azo
| o[ 4, 3-di pyri m di ne-3- 25car bonyl i met hanesul f onam de

wo Jdadndessssubst antial |y phase pure Form C. F. AdaviBosis/o01233
For Preparing FormA, FormB and Form C . The
present invention also conprises nethods for

preparing Form A, r,m\?' d Form C. Representative -
met hods are di sclé‘gg:d Nt

l[22s contained in
this application. 30The i [ further conprises
each of Form A, FormB, a Fdr m-Cpr epared in
accordance with the nethod
appl i cation. In one enff@difpent Nihe invention
conprises Form A préf@ ed pn accordance with such
met hods. I n another enbodi nent, the invention
Cormaf; édﬁﬁﬂll)ﬁ@ﬂ:ﬂknﬁ’e RoeHGIved added ace soiuiam oiehawitrdicanpobnd of Step 3

(o70mg n%? moI m%[ﬁg%h ?Omg_ggﬁﬂh@ﬁﬂbré xpé?rnb@ibqgﬂuk %nmonlum formate

orm I n accordance wW.th hrh alvst
{1 Omﬂm%@noimadmwﬁ%r@gqtle%mlxmlggg g forg(ljxplrlﬁs A he catalys
was Feofedoy Mtfliofr Bl CARDCLI@ amdihe stattion sniddre sorchntfatedrisvasanto
we[d?%e t%d orgjlug.[t ered by any suitable route, preferably in

m of a pharnmaceuti cal 21i_rrgo& tion ada ‘ﬁé ol_l 2
H NME’c(ﬁN@O %fh@%ﬂ zhpid 92t gHh S8 (e B A& ReE: £y S Ehig S 57‘“"
oH), 51 e FhIE) 7.49 e B dmsAGow dizizgh MHILhe i nvention
specifically conprises pharnmaceutical conpositions

conprising at |east one anhydrous crystalline form of
Stepl§[ 1-( 2- et hoxyet hyl ) - 5- (N- et hyl - N- net hyl am no) - 7- (4- e
M@)ﬁ PY L Ryetn 3}!)5'5‘%)@03 5,8 3 RNy AE O Blidzoki4,3-dJpyrimidine-3-

pyrim di ne car bonyl‘lrretganesul fonam de in
associ ation with one or
phar maceuti cal | y- accep(a carriers. The amount of

Form A, Form B, afs®or Pormlc thay is adm nistered

and the dosage reginen for N.eatj/ng a condition or

di sorder with Form A, For B,/ an Form C depends
on a variety of factors, iht di;g"he age, weight,
sex and nedi cal condit©or(of tNejubject, the

severity of the di d¢mse, He rbut eQand frequency of
adm ni stration, and the particul ar conmpound_enpl oyed,

anﬁl s&lbﬁbﬁ‘offﬁ)ﬁ MR meﬁeJ (570mEh& 3ghaciih GEN-inetylformamide (30mL)

~ as t@ a‘i.?) é raﬁaggﬁﬁ&ggﬂ(}a% 661: %‘ﬁ? A%réwgﬁ%ﬂ‘n% re g‘{a@fxt;l‘;elo%ﬁbd at

roomttéreparzvrg @rdmomgﬁhe@) % 9¢°6 1508 n?gmaw ipn ’ﬁP‘E‘fee‘f’ac?bl y

T concEHfrkibB BTVaBlOAHd tﬂe @idk pB8Lc@ispéhadainl dgetdesandabniedied for 30

20

mmutgﬁ?}ff}? |d§90duc gilteg%’%%ﬁ Wl cﬁg& 3 \%[:Lg i ry@EJl tﬁ(ealﬁlgtp%@&

H NIR ¢PIS D% WOB@H@)@eh 08 o) @3%@ @Hﬁ Wéwﬂ%%é%%@bﬁﬁ (m,
o1, {696 (B8 HRRR4GRE, 11AY. € MSTES ndﬂné%mﬁ]se can be
admnistered in one to four doses per day. . 15ln one
“enbodi nent, the pharmaceuti cal conposition'conprises
Step 5Orm A and a pharnaceutlcally acceptable carrier. In
&gﬁ{z}hll%;?ég 1 2 reuhbx}ensri)ﬂ R IBSEM B G i REPLSb dxPe
-(2- ethoxyethyl) 5- (N-et hyl - N- net hyl am no) - 7- ( 4- nethy
| eyridin-2-yl-arnino)-1Hpyrazol o[ 4, 3-tyri m di ne- 3-car
bonyl ] net hanesul f onani de that is substantially phase
pure Form A. and a pharmaceutical | y-accept abl e
carrier. In another enbodi ment, the pharnmaceutical
20conposition conpri ses Forn1B and a
pharmaceuti cal | y-acceptable carrier. In another
enbodi nent, the pharnmaceutical conposition conprises
N-[ 1- (2- €t hoxyet hyl ) -5- (N-et hyl - Nnet hyl am no) - 7- (4- ne
t hyl pyri di n-2-yl -am no) - 32 pyrazol o[ 4, 3-d] pyri m di ne-
3- carbonyl ] net hanesul fonam de that is substantially
phase pure Form B, and a pharnmaceuti cal |l y-acceptabl e
carrier. In another enbodi nent, the pharnmaceutical
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of FormA, FormB, and Form C and a.
-phar maceutical |l y-acceptable carrier. H Mthods of
Tr eat nment The present invention further
conprises nethods for treating a condition in a
wo2dE/aeiszhavi ng or susceptible to having suchCanB2006/001233
condition, by admnistering to the subject a-
therapeutically-effective amount of one or nore
conmpounds of For /’ﬁqgnPBa Form C or conbi nations
of such fornms as @escrl bove. Cl n one enbodi nent,
the treatnent is preventati tment. In another
enbodi ment, the treatment N s tive treatnment. In
anot her enbodi nent, the tr S restorative
treatnment. The cond|t| be treated in
accordance with thgkgyese t inventigp are PDE-5
"10medi at ed condi ti Suéh conditions include
car di ovascul ar di seases, netabolic di seases, cent

ne PABREORYSPYTHIIdE 34U 10.Brmed ﬁ%'ﬁ“%ﬁ“y@%@”%‘éi?ﬂ%ﬁ {1s5ms,

| 1 506yeh weet dided toandiuti@naihedioss uhitbp B (140hg, CBDeMl) in propionitrile

(5mL§ THOME BREon &\Sreq'@fﬁh?éotfb% Hogrsaﬂ%q'ég;'tl&y ﬁ.gﬁw v@a{s concentrated in

I sease, artlcu ar ovasc I
vacug and e gfpd f" PEHIE H@mﬁ’i"%'be“ff%ﬁﬁ‘sﬁt@{ F9ttePURY e {"’é’ﬁ%ﬁSB'ﬁL) The
orgafis agér vees degs@mt magnediteh ppiphidteasi awngenpatbdrinivasup. The crude product

was D[)H@i@é bPEAIRH bhrod RERRPRY ¥n HNASELRRRY Qfth pén%b@mﬂ%etate 100:0 to
P t ensi on, hypertension associated with
75 2%%%’34 ‘é% b %‘5?9@

Pt ensi on associated with
H Nuﬁﬁ@ﬁﬁsmﬂéﬂﬁs)lﬁs] 03 ficBH) ehxbVias EH). 884 kR 14e08gE,@h), 5.00 (m,
2H)cggghb@g&kgm§nﬂ§500|ated with hypertension (such as
vascul ar organ danage, congestive heart failure,
-angi na, stroke, glauconma and inpaired rena
%unction); val vul ar insufficiency; stable, unstable
Stepdnd vari ant (Prinzmetal ) angina; peripheral vascul ar
i
Methgl 5;%332(2’1 (%%ﬁ)@&ﬁ fj'} ?A métﬂylﬂfnﬁi‘l (:2| )ﬁgrrnfﬁb)%H L)Q%!BP@@ ijﬂ*n'u&ne
at heroscl erosis; puIndﬁﬁ??m%PF@rlal hyperten3|on
angi ostenosi s after bypass; angioplasty (such as

per cut aneous tgaq§|gakggl angi opNasty,, or

per cut aneoudi X ansOum mal co y & gloplasty)
~hyperlipiden a; hypo;ﬁg“vaso ns ion; vasculitis,
h .

- such as. Kawasaki's Sy o-\heart fammqre (-such. as
congestive, deconpensyte s§$¢ollc diastolic and

- left-ventricul ar hear L lurge; right ventricul ar

&l eft Nentvj.cular-hypertrophy):™

Raynaud' s di s¢h€e; prgecl anpsi & pregnancy- i nduced

hi gh bl ood pressure; cardionyopathy; and arteria

OCTHe WRhR BinpOHA@T Siep 6 (1.98¢, 6.20Mmal (ks aiEsoBd ictim@ny |

sulphc%)ﬂ% (?d%'ilg {1&1 {38 sblﬁt:onxg%a %ﬁh %F}nr{ol-tﬂmgtﬂﬂ { ?{@%? m:rnol)

nonary on-1n
The reagiAnHRiFuE Y58 Gﬁf?érr‘f‘f r UOW@“EQF?‘I@WP"OW hoursh rgaqt:gn Miguge was
partitidrigd ammscmmdhmﬂsoomm endwadi (600L) iasd the @ghlolom@thane layer

separﬁg@ﬁue Brgllaujnyﬁ g% }ths ?gﬁ%g r@gth %mpghg%ﬂ& d%%%ﬁ%r &Qﬂ%ﬁhﬁn

SUIPhEﬁ% qopaqtrg:tgd B Y§FURaThe EsiduroraiaturiBeafyFolEw tchromquraphy on
silica ge08idiinigivdih dicslofometiabosethand! MO@O @i 98 Tharbrodt praduicy wﬁd‘tﬁturated '
with et@:%ﬂgbrﬂuglﬂeileﬁ and E&KQntrated in Yacuok TIUO\RAT S r%m:?q

tron Is | Sease, artlcu[ | a

"H-NMBCRE b1 108MiiP)s% A 98 (‘s%ﬂ)e%f’%lf Bribmoe e, %ﬂo‘h?ﬁ %@h%u‘isfﬁ(ﬁgw)
5.05 (0f 2HPysEl (IYeH)X8.16 (16,ulH) /8.5, SHRANAS APCI4 mRabT paHgl ucose
tol erance; diabetes (such as type | and type I :
di abet es); syndromes of insulin resistance 35(such as
insulin receptor disorders, Rabson- Mendenhal
syndrone, | eprechauni sm Kobberling- Dunni gan
syndrone, Seip syndrone, 3Law ence syndrone, Cushing
syndrone, acronegaly, pheochonocytoma, gl ucagonomma,
primary al dosteroni sm sonatostatinoma, Lipoatrophic
di abetes, 13-cell toxin induced di abetes, G ave's
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=t ehroni ¢ P ai-n T ncl Ud—Q\] neur

In anot her enbodi ment, the condition is insulin

resi stance. In another enbodi nent, the 5condition is

nephropat hy. |In another enbodi nent, the condition is

a di sease of the central nervous system particularly
Woaﬁﬂg"i’ﬁ%%e of the central nervous system sgl 1A 2006 86233

the group consisting of vascul ar denenti a;

crani ocerebral trauma; cerebral infarcts; denentia;
&anwncentration di sorders; Al zheinmer's dlsease

Zggﬁﬂ%gpya ﬁ gg;’i é?i%%lz!&%h%%%@yg 3 |" ’%20@4 (3%5';3? imidine-3-

Creutzfeld Jacob; anxiethoxylidegdessi on; sl eep

di sorders; and nlgralne In one di ment, the >
condition is Al zhej s di segse 'Th not her

enmbodi ment, Fie cofditi n |s!% 44 ns@n' s di sease. In
one enbodinent t he con t|o is . | n anot her
enbodi nent, the condi kg oy concent@Hglon

di sorder. In one enbo tNe condition is a

pul nonary diseasg
selected fromth Cb %Fg of asthnmm; acute
respiratory distress; cpystlc fiBrosis; chronic
obstructive puInDnary di sease (COPD); bronchitis; and .
chmbaksierot8ep Filbie 1 puinnipway dissolved inwekan@E0omland e solution

treat&fmﬂ'fjé 'irlﬁ %Eueoh@@ollﬁlgﬁ‘&'sbﬂlglﬂ h&&oﬁmgbmgﬁfwﬁ%ﬂ ﬂ{é reactlon

il i R ALY 1 PO PPN BEESLET 160 TPy BN f oporsed
to dryrebe e regidiel dissolyastin weter ROMIGoY veghed With dishlomeehane, (SomL).
The §cﬁ|éb@ pl’ﬂyéS\deéﬁSéri il Wik m atrr&ac.d@embnna bH©Ys anki@rice

preclal?agf %H‘n A ?he ml]xtuge v?a% gr“?ed fo ﬁeél?e)%\lgéei% ﬂl%?%i] a?nd the solld

prodtllpy piirgde FWO vk B'aﬂsh%ré%ilerr@xmeéw%lé fhe 1l Pragiist RefEo.
*H NRBRO’ISTERT 4ooMm@) $Qf®dl(tt 81902 b (se8iecB.ib an, s faBiqin zzm, 4. sm(m

_ ano her Q ondition is rena
ZH)69§&U %ﬁ%( %l@ 5ﬁ§ a renal - _
---dysfunctlonselected fromthe group consisting of
cute or chronic renal failure; nephropathy 25(such
as di abetic nep hrqﬁathy gIonerquEat Y and
N-Lerfelpiprey P& thonRthéhaphERESHT SrdRino) il PHGAARIE Pipyigicine-3-
pai n. | n another &mhﬁﬂmﬁmnhemmhmmmmmdltlon is acute -
© pain.. Exanples.of acute pain-include acute pain
_ associ at ed wi thQj or sur 1w, anot her -
embodi nent , Hgke coéﬁf?rpn isgg ni ¢//pai n. Exanpl es
=gl n(i'ncl udi ng
post her petic neuralgmﬁ'a in associ@itgd with
peri pheral, cancer or \30d{abetic neuropat hy), carpa

W th hernlatag\per_ t ur edNi ntegvertabral discs or
abnornmalities qB\t e unber fac€t joints, sacroiliac
joints, paragpgnal™nuscles or the posterior

| ongi tudi nal Tiganment), headache, cancer pain

( e | cHiBbRc édmlﬂﬁepr@(ﬁ Aged7maha), mmn@@:phm.@@osmmg,

f
2 S SRT B R PR o B L Y salh 518 @Rl feoBRb b smmo ana
4-dimgtbgarcinenyoidinre(3apVe. mqj}mere diggaysiddn Iﬁ@gql@gthgioammlde (tomL)

and tHa2@akith r%MﬂFUsﬁiFFBd atF?@éiﬁ tenfdiatirk RN 66 OGS, GlilBitiordi N

ass t ain S e
methwstlﬁy%ﬁ%rw% é’tﬁ% :Ilgﬁnc;ﬁ ?—Z\'g-aﬁ%ﬂ}y%m:r%grolgylﬁ n@rlc%ﬁodd mide
hydrogiddride £330I0;i ﬂ'@ﬂ@mdr“h@mﬁfﬁv!mﬂowﬂﬁ? (t9pmaphimnmpol) were added
and th% hééwdarﬁmmﬁetsnﬁw gr @ﬂlnn@momou@os@nhlaemétahmmﬁmﬁambu@l(aas

17mrrb0£9|, g%n(érgﬁihgl r‘ﬁ;HEa :)- -oth %c\érb”o%‘ﬂﬁ%g%ﬁ%cgildﬁgggiggng};g.@mn and

with chronic alcohollsn1 hypot hyroi di sm urem a,
multiple sclerosis, spinals cord injury, Parkinson's
di sease, epil epsy and 40vitam n deficiency. In

anot her enbodi ment, the condition is nociceptive pain
(i ncluding pain from

'“W”““tunﬁef‘syndronﬁ”bHCk' aln‘(kgéggdlng pai n associ at ed
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central nervous systemtrauma, strains/sprains,

burns, nyocardial infarction and acute pancreatitis,

post - operative pain (pain follow ng any type of

surgi cal procedure), posttraumatic pain, renal colic,
Wd:%%gosﬁal n and back pain). |n another enbodid@isbeos/001233

e condition is pain associated with inflammtion

(including arthritic pain (such as osteoarthritis and
4-dimpioyiaminepyidisel{ 1828S & 7pah yereadiga and g deas fRavaR e Stiged for a final
18 héLS CRieabadian Mbdutevedsedhdegirated ih 008 bed e Bowed paiitbeabisiween

dich &lflor}r(l:etﬂka%g ?SH'E.? A ags} zé%rg_zé{‘he g@ﬁ{ljg @13@@ 9?{9&%@2@ edrﬁéshé&%th
waigy lﬁ%j@ﬁmh)aprlqggw{ MEIRRFUThEMIPheieshA C@Gﬁ'trggg%vacyq g pe(* [esidue was

purifidd &g lcalluink ehroAtbdrashy ofl yHeEg0elutngalith dicierbintthgne:methancl:acetic

acmqﬁé“o"b‘?@&é%b%sa’ﬂ% oﬂﬂe o%u&%iag lrﬂurétgr;} iﬁWAFnI? %yi%@&&g '(‘m?rm 10 yield

Ion resulting om miscul o- skel et al
the 1 el £0MEnc ud| ng nyal gi a, fibronyal gia,

- H NMFOEINE0-Di, 300MEEA) B:-008508 BHY @.40 19 BH), 3.0 (e apB.as (B, 2H), 3.85 (m,

r t u r heupatd o [M-H
2H), ygtsstl B@l ﬂgf)@t H{i}oﬁ {/ @ééi?ﬁ %f@; pol%ssﬁqf/%ﬁ t{ws ]and
pyomyositis). In another enbodinment, the condition is
stepSRl ected fromthe group consisting of heart and '

[ ain
@%ﬁ-ﬁ%—%ﬁ“eﬁ%ﬂﬁ-ﬁ%ﬁ APt 2P P2y oy -
per i car di myraoloRSydirvtinidnesenoninsihaneelieneamiiona and
skeletal mnuscle ischema). In an r enbodi nent, the
condition is select romthg g Up onsi sting of '
head pain 15W§ﬁclu&?ng gralﬁ .ch/as mgraine with
aura and mgraine wthopt aur/a) er headache,
t ensi on-type headacheN[ri adache dab; headache
associ ated with vascul I sorlkders; orofacial pain,
i ncl udi ng dent al pdi n, burning nout h
syndrone and asci al pain).
. anot her enbodi t@e conditi/on |§na urol ogi c

condi ti on sef%@tedgfron1the FeGup ZOconS|st|ng of
bl adder outl et obstruction; incontinence and benign
pr Disd etidrecdmymperdudf &&ip. (110maREsheol).dhrpetirethyiamine(@omg,

1 2mﬁlgﬁ q\l-&t‘!’rﬁé\xsbﬁoﬁﬁnﬂ@&wm §0rﬁr@5\%r¥d'c§&ﬁﬁ 1&?.&@{337&[;06@4mm01)

di sease; macul %eneratlon an

were g elHgt B BAG N TRERH 1L B G TP Resfbeldt LI B s
hourd ih @ Rpacivial ¥ OTteiredctiorgmofurd wirLdaoitintesitetween athyidicsioredddral) and

wateﬁ% ﬁ.)féné %ré)ggan#a i‘»l‘n&’éé%%ﬁaraﬁ%@ BRGNS RRTNSX @x1 dﬁﬁ’.’} &8k 3lganic

I'soraers
phasg HRG PERISE TR TP RIS FEST PHOLE e Thaygpgee wes
purifiechigy cobpori@mplograghyaerceiva geiriding with dicidarpaethtriegnethanol 99:1 to

97:3. afHeidaht%h%ﬁa?énal MRS S a8 &OdId D BAE fellolisbid BBh§. The

r metastasis; nmultiple
PXRL B"I‘t‘?F'bfg'ytE? ﬁ@%tﬁ%&‘f"&z‘é ﬁ'?'l’rggfle i ntol erance; nutcracker
'H NioR gop$au s CReeQ-BoaMit) §:; .95t SH.iTHivtly SHJpEeiméﬁt, gHk 3.18 (s,
3H), é ?'P I3y PSR (0asihSs.ed €t .tmbﬁb 8858 LI3 §lH), IRLBORESE.09 (s, 1H),

o Rt oo e e o

cond| tion is associated with endothelial dysfunction,

Exanfi¥ 3: 'F%ﬂa@aﬁ.lgyoﬁ@rﬂbte&ﬁa%mlse@mm;.&r@mmn&rmnnemvmndm-

consrsting of atheroscleroflc _Iesiops, %
i scRabemiad-1bprasplaltdipyiidianyd-garb esiifonemide

i nsuditbinative sgnthetip uctnmmaorythapmmramn oh i ef2-ethsiyethyl)-5-(N-ethyl-N-

methﬁz[?n%?% {4-\4%%%?1%?& n- QWH%M aH. ;%%B{J@é]%wmw Ar bypass

scul ar I on, “vascul ar ‘reper satio g

carbopdietapsHiRTBIMAR fflestiibed L &I TRETR SIE ™R AAOREROLIT Bns

of the present invention are suitable for use wth,

for exanple, mammalian subjects such as humans,

other primates (e.g., nonseys, chinpanzees),

conmpani on animals (e.g., dogs, cats, horses), farm

animals (e.g., goats, sheep, pigs, cattle),

| aboratory animals (e.g., mce, rats), and wld and
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Wor ki ng Exanples Examle 1: Pre-aration of N 1-

2-ethox h -5 Neth I-Nneth lamno 7- 4-nmethidin-

102- vi - am no) - 1H pyr azol of 4, 34d1pyri m di ne- 3- car bonvf

| met hane5ul f onam de

wOVbbe/i 2hset hoxyet hyl ) -5- (N-et t w - N-net hyl ar ni rm)T/ﬁn(;[ﬂ;mmggg
et hyl pyrn-2-yl -am no) - 1Hpyr azol of 4, 3-dj pyri m di ne-3-c

ar bonyl i met hanesul f onam de was prepared as fol | ows:

Step 1 15D net hyl

1 ( 2-ERtiEN e Phsh htich-oh Fbrk0 (Heb PAIRERINErain Bl 6atlpXY| &

- £ SRl IR Pl s prspeipsing e motpadn:
y-argingsiipyraz WEK’Y’H@“S'%@@"&JB“ef@ﬂ@ﬁ@@fﬁwcbmazprma@d as,
folioastded to a sol ution of 2-ethoxyethyl brom de (1. 18m_

10. 45mol ) and pot assi um carbonate (1.32g, 9.56mmol)

in N, N-dinethyl formam de (35nL) and the reaction
StepZ0mi xture stirred for 48 hours at room tenperature.

The r eagie®i! 10fxkHdkRet DGERE and

the resi duegpgof?t iti %enﬁgg&br@?ween %talﬁ?% dé%émée&g( 200m)

and water (100} cThe nic Laygy was separated,

dri ed over magnes um sul phdte a cohcentrated in

vacuo. The crude prodild | fied by colum

chr omat ogr aphy on silica'yel/el ut@ng with

pent ane: et hyl acet ate 100y 0 70:30 to yield the

title product, i_? H NNROg CDC 3 400MHz) 8:

1.07 (s, 3H), 34:%132@ 3.73 (t, 2H), 3.89 (s,

3:\—%‘]“3 944s, , 4.76 (t, 2H). M5 APCl+ m z 302,

ethy} ﬁewtnzﬁ H~pyrazole—3 5-dicarboxylate (WO00/24745, page 48, preparation 2)

(2.0943 drimaiy ﬂas(a%fd@i o @epritidyds p-clioxyytybsterhige 81, fendll wémw dnd

ptasy b BB Pt 0800 b maygpenig o nd h resction

mixture stirred for 48 hours at room temperalure. The reaction mixture was concentrated in

vacuo and the residue partitioned between ethyl acetate (200mL) and water (100mL). The
organic layer was separated, dried over magnesium sulphate and concentrated in vacuo. The

. crude product was purified by column chromatography on silica gel eluting with pentane: ethyi

acetate 100:0 to 70:30 to yield the ester product, 1.63g.
*H NMR (CDCla, 400MHz) &: 1.07 {s, 3H), 3.41 {q, 2H), 3.73 {t, 2H), 3.89 (s 3H), 3.94 (s, 3H),
4.76 {t, 2H). MS APCl+ m/z 302, [MH]".

Step 2 _
4-Nitro-1-(2-ethoxyethyl)-1H-pyrazole-3,5-dicarboxylic acid 3-methyl ester

O/ﬁ OH

HC O
The ester of step T (1.63g, 5.4mmeal) was added toa solution of potassium hydroxide
(330mg, 5.8mmol) in methanol (20mL) and the reaction mikture stirred at room iemperature for
18 hours. The reaction mixture was concentrated in vacuo and the crude product dissolved in
water and washed with ether. The aqgtiecus phase was acidified with 2M hydrochloric acid and
extracted into dichloromethane (3x100mL). The'o'rganics were combined, dried over magnesium
sulphate and concentrated in vacuo to yield the nitro product.
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~_for—2 hours. The. ﬁ;&a*yét/\l NH,
L o ' _N

. The ester of Step 1 (1.63g, 5.4nmmpl) was added to a
sol ution of potassium hydroxide (330ng, 5.9mmvl) in
nmet hanol (20nm.) and the reaction mxture stirred at
roomtenperature for 18 hours. The reaction m xture
ggentrated in vacuo and the crude prodiggiis2006/001233
WO\&@E@O ved in 5Swater and washed with ether. The
aqueous phase was acidified with 2M hydrochloric acid
H NMFODsODaomeliz) 31107 ¢ sl ReDaE2HIahE0 (ZkiLOSES, SHEHE 7 (t, 2H).
ani conbi ned, dried over magnesi um sul phate
MS%‘%](%"'(%%%%n rated in vacuo to yield the title product.
NVR (CD30D, 400MHz) 8: 1.07 (s, 3H), 3.47 (q, 2H),
step3 80 (t, 2H), 3.88 (s, 3H), 4.77 jt, 2H. M5 APCl +
'z ) Mk 1 R{ERhck tWhitro-1H-pyrazole-3-carboxylate
i el BBy o)

5-carba et hoxyet hyl)-4-nitro-11-1-pyrazol e-3
-car boxyl ate H3C @ BHZ~ 10\#1/0 H3C 0 Oxal yl
ohloride (1.2rnL, %§ 7691m| ) an'(;%—‘2 '

N, N- di et hyl f or mam de (39%3 &xadded to a

15sol ution of the carboxyl'Nc Acid @f Step 2 (1.33g,
4. 63mmol ) in dichl orongt hane Onml) and the reaction
mxture stirred at rooMi Qernp&Qsure for 2 hours.
The reaction m xtur&s®as odncentrated in vacuo and

azeotroped from di chl or gnet hane onl). T produgct

bR A 18 Brimhger DA HERPY BPAse CHaaRel Ffed s
solufh of B cambiyic adicaitsigl 2i .83y, 0.688malirimsichiarossihane GAmL) and the -
reacﬁ%ng'ﬂ%ﬂ.lreaﬁq’e§$t'rSJn?QmE%tuaJeaoWu%. File LARIEH IBEIRERAS dbh&dontrated

i Bt PSREAT R RSN IHOTLL R RO SO B F

{etrat@raforag GOML), codiétbn en ga hat.dregied gdéth WE8 agriopd selyian (10mL) and

stireTAGNBHolWaP bR R fr AR, THE REALHE hab Gﬁcbfﬂra‘bbamch@ar}d ted chsidue
part'r%oltl,g_d %@?E%E%?%ﬁ%m@#ﬁ%’%%&ﬁ L};Algng N{a@icg asl,e \QQS dried
over a@Besfurmsulghale ang caBertrgedinyacugtonpiq the nilrpua[od-% @j&w B (DMSO-
De, JGDMHAS! 1 D6t ek, 3. DL 81, 4.7Veh, ), 3.84 (s, 3H), 4.38 (m, 2H), 8.35 (m, 1H),

Bl L e e

added to a solution of the nitro conmpound of Steps

stepW970my, 3. 39mmol ) in nethanol (20nL) and the mixture

mrrﬁ%a%gagﬁg __ébgggsgfgﬂaggr{:ﬁJﬁyémtmﬁﬁgz%&ca}&xazﬁmI )

Was a xture stirred at reflux

Palladium (I1) hydroxide (100mg) was added to a solution of the nitro compound of step 3
(970mg, 3.39mmol) in methanol (20mL) and the mixture warmed to reflux. Ammonium formate
(1.07g, 1 6.97mmol) was added and the reaction mixture stirred at reflux for 2 hours. The catalyst
was removed by filtration through Arbocel® and the reaction mixture concenirated in vacuo to

yield the amide product.
'H NMR (DMSOQ-Dg, 400MHz} 8: 1.02 (t, 3H), 3.33 (m, 2H), 3.66 {m, 2H), 3.80 (s, 3H), 4.57 (m,

' 2H), 5.1 (m, 2H), 7.48 (m, 2H). MS APCl+ m/z 257 [MH]".

Step 5
Methyl 1-(2-ethoxyethyl)-5,7-dioxo-4,5,8,7-tetrahydro-1 H-pyrazoloj4,3-dipyrimidine-3-
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5was renoved by filtration through Arbocel @and the

reaction m xture concentrated in vacuo to yield the

title product. 1H NVR (DMbO-D6, 400MHz) 8: 1.02 (t,

3H), 3.33 (m 2H), 3.66 (m 2H), 3.80 (s, 3H), 4.57.
wo(aepe/pAdp52 5. 11 (m 2H), 7.49 (m 2H) M5 APCIBCTAB2008871233

{MH)+. 10 Step 5 Met hyl

1- (2-ethoxyet hyl)-5, 7-di oxo-4, 5, 6, 7-t et rahydr o- 1Fprr

azol o[ 4, 3-d] pyri m di ne- ?“‘%ﬂ?ﬁoxylate A solution of

the am de of Step 4 (540 3.38mmol ) in

N, N- di et hy! f or mafatfe (§ggxﬂ 15mQ§ treated with

N, NI car bonyl di i m dazol e (65 .06mmol ) and the

reaction m xture stirred erature for 1

hour and then at 90C for he reaction

m xture was concentrat &-n vap nd the crude

product suspended iH,@cet gne ahld sbnhicated for 30

m nutes. The solid product was filtered off and dried

i N Asbuion bfoheyangitieloftskep 4t(570mg, PHBGruudll in NIHINKRYI{CDNB0IdOE0mML)

was %Q%%/Mﬂh i@ N'- éar%ylﬁﬁmldz;%he éﬁs%;_n?é 74 éfmm@%d tha rZaYcuémmeJrS stirred at

roomny @mpgquure f@g @r arpH tgergﬁf 1 Slr]ours 'g‘teéﬁac@or%{xﬁw was
condantratetf ia lthaub and the 2rugb hmlslyoesdspér)ded in-goyioee @l defodic@ediiop§a i
mm%] dJI‘ so‘loiﬁ S@EM%B@ iﬁltei?ed ol?@@dnehl rH?a% io yield the dione product. H NMR

or ous_ 0Xx | oride, (934 nmo)

MR OH P B DT, i BT84 =13-%?d%ns§*ﬁ)4%e%2“> 1075
(s, 18 dedo (s011d). M8 BS-roh 28f Mg di one of Step 5

(140ng, 0. 50mmmol ) in propionitrile (5nm) and the

reaction mxture ref luxed for 18 hours. The reaction
StePfi xt ure was concentrated in 5vacuo and-the crude

prideting 6,7tiohtora-1- (et xpeth ekt yeazhipld Sdetrtidng S eargyigied

wat er (50nL). The organic.l ayer was dried over

magnesi um sul phatgCand @oncgntratgd i n vacuo. The

crude product was purified chr omat ogr aphy

on silica gel eluting wt cethyl acetate
100: 0 to 75:25 to yield t I oduct .

,?é£$, 3.41 (m 2H)
3.84 (m 2H), 4.06(s, 5. 00N ol02H) . M5 APCI +
mz 319 [M-1].. Stg6 7

1H NMR (CDC6, 400MHz) 8: 1.
_ 5-chloro-1-(2- ethoxyethyl) 7- (4- et hyl pyri di n- 2- yI

= thosbhbrWtaZ@ilcm'Pdr(%dfm pe-Lrinamoll emgkietraethylammonium chloride (195mg.

1.50mmol) were added to a solution of the dione of step 5 (140mg, 0.50mmol) in propionitrile
(5mL)_‘and. the reaction mixture refluxed for 18 hours. The reaction mixture was concentrated in
vacuo and the crude produét partitiohed between ethyl acetate (50mL) and water (50mL). The
organic layer was dned over magnesium sulphate and concentrated in vacuo. The crude product
was purified by column chromatography on silica gel eluting with pentane:ethy! acetate 100:0 to
75:25 to yield the dichloro product. ‘

TH NMR (CDCl,, 400MHz) 8: 1.05 (t, 3H), 3 41 (m 2H), 3.84 (m, 2H), 4.06{s, 3H), 5.00 {m,

2H). MS APCH m/z 318 [MH]".
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3-carboxyl ate The di chl oro conpound of Step 6

(1.98g, 6.20mvl) was dissolved in clinethyl

sul phoxi de (10nL) and the solution treated with

2- am no- 4- et hyl pyri dine (1.34g, 12.4mmol). The
wdﬁﬁﬁiio@gh m xture was stirred at room t enper ap¢hf/2608/001233

18 hours. The reaction m xture was partitioned

bet ween di chl or onet hane (300nL) and water (500nl) and
steptzhe di chl oronet hane | ayer 20 separated. The organic .
Met h@éfﬁo%sﬁm%%yWR@mmylﬁfrldﬁ%)Sﬂ-%ﬂE)HH Wrzkz@@{%pyrimldme-

gnesi um sul phate and g rated in vacuo. The

resi due was purified b chr omat ogr aphy on

silica gel eluting with dichlor o&e ane: met hanol

100: 0 to 98: 2. The crade product;Was\triturated with’

et her (50r nthisCTil Qered)and ntrdted in vacuo to

yield the title producty 1.2g.
: 3H)CI3362(m 2H) ,

400MHz) 50 1.06 (t, (
4.00 (t, 2H), 4.06 (s, 296.05 (m 2H), 6.98 (m
g}L\l) MB APCl + nfz 391

1H), 8.16 (m 1H)
[MH. Steps ,b \ |
5- Chl or 0- 7- (4- i@ hy! pmrid'i n- 2- yq am no) - 1- (2- et hoxyet
hyl ) - 1H pyrazol 014, 3-d[ pyri nf di ne-3- carboxyl | c a?l d
5TTike digh'er cerpPogn@ef stepE4] \é@ BL2PHIEY Wﬁﬁ%ﬂ?"&?&‘é
suiptdkiRX dion{Lp B the sundioh fieat@nbittol omind-4-s@theidyridrielt. a4gl h2. 4mmol)
The rf% %ﬁ#}o)ft\?rgl %Et?ﬂgdg roérﬁ@érrkﬁg}awg{opﬁ ﬁ’c@r& '?lge xg%ron mlxture was

action
parti eI E ORGP TP GOPERIGTR ST JFF R e fver
sepailal. ENaEoarat mhelsd wastrashabsith vicher ($xd80rall edrig S¥as ImpgeRsiup

sulph tza§1rci orlQ0dda iR Rsbubesaeskidik Was biriedbpssigt dhadheatography on

sxhcai%{ e}!tlr%lg é{\lgF gic@%f) HHS p h%ﬁst?ﬂm@% t‘gﬁé;‘z a[%le %Hd!a %%d% t'vgs l:h'Maied
with &BT(BINY)i Htered afronextiratf i vatuoLt VieldeesTenceipre gracet 12g. H-

NMRgb %e RoRRE €088 8, r_f id %eﬁgdsm Eﬁ)e4©0|(tl 2H)P4.08l{¢C3H), 5.05

(m, 2bh.51%8 “:6'?8%?3%::%&"3%8%0? [gﬁ/%%o %A%@H I el d the

100(t 3H), 2.34 (s 31-1), 3.45 (m 2H), 381(m
4.84 (m 21-0, 6.93 (m 1H), 7.89 (m 1H), 8.16

&f_‘%{-yﬂ"@ﬁ-%?ogyeih)@i ! eﬁfgﬂ r?eﬁr)\yl 3mm}>) ( iﬁ ethe/lﬁglrludln -2 ylamquo)21 Hy
- amno) - IH pyr@fz‘éﬂf’@[“@‘ﬁpﬂmﬁ“%’?ﬁ?ﬁ

car bonyl i met hanesul f onani de The car boxyl ic acid of
Step 8 (1. Og, 2/7\0 , et hanebutpkonam de (330ny,-
203. 5mmol ), H

1- (3-di net hyI am nopropy ) - 3-
hydrochl ori de (660ng,y
4- di met hyl am nopyr i d|
di ssol ved in N, N-di ne
reaction m xture $ti

hyl odi i m de.
and CH,

3.5mmmol ) were
m de (10nL) and the

/L\rrperature for 60
hours. Additi d-mp metyanesul ph am @ﬁ (165rrg,
1. 7mmol ),

1- (3-di net hyl an nopr opyl ) - 3- e? hyl car bodi i m de
hyalsalatioh of il-eltayi(8BQiTine 14. Bmh;[ﬂS)Brr@m» in N-methylpyrolidin-2-one (7mlL)

was agﬁ [ FACEY uﬁﬂlf ﬂ'@ﬁﬂ/cfnbg'\lcﬂ@ cérisoRnd &f sleéJ??TTfQig) 1 Megnemade rd

e g S0 AL S PSS Ao
completi¢rdthel Bmtohy\llaamqiadm ogoylismBeratuteyehd avatsy ¢RSH) was added. After

g stlrrmB%{jrro% hdnffetHiGe (0B 8RBT s Ihe WY ks ARGed and washed with 2 x 15mL water.

The solid was dried overnight in vacuo at 55 C to give an orange solid {5.9880, 15.0mmol, 84%).

"H NMR (GDsOD, 400MHz) &: 1.12 (m, 3H), 1.25 (m, 3H), 2.40 (s, 3H), 3.21 (m, 2H), 3.23 (s,
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4- di met hyl anmi nopyri di ne (195nmy 1. 7mml) were added

and the reaction mxture stirred for a final 18

hours. The reaction m xture was concentrated in vacuo

and the residue partitioned between dichl oronmet hane

( ssand water (25nL). The organi c phase yes1B82006/001233
Woszg‘%girzaat ed, washed with water (2x25nL), dried. over

magnesi um sul phate and concentrated in vacuo. The -
3H), BESiLRH)VEE (Bp2)i 3-9%4, BY). 480 imAHe AP bImtIbYy Gy, Bh, 834
(m, 1)) vePaBEl melaws purgr. Wi t h

di chl or omet hane: met hanokadeti ¢ acid 100:0:0 to

96:3.5:0.5. The crude product was triturated - -in warm
Step@ hyl acetate (10nL) to yield the title product, o

1 -g@%g&((ygthw)é Ebwﬁle(hmgae{a@lam&{apmezémﬁﬁd@: -g—?l)a@ing)-‘g%-p??nzolq[tl,a-
2H), 4.95 (m 2H), ]p()’ﬁTEﬁ‘%”a rf;?w 85 (5. 14, 825 (d
1H. M5 ES- rn/z_ 452 {MHr.

N41- ( 2- Et hoxyerfytp-5- T4\ et h)Hl
thyl pyridin-2~yl -anino) { 14
pyrazol g 4, 3-d] pyrim Ne: 3-
de 15The chloro co
0. 24mmol ), N nethyl -
N- et hyl di i sopr opy

rret yI am no)-7-(4-ne

ar bonyl | hanesul f onam
ep 9 ( :
(79mg, 1.2mmmol),

ne (2|1] 1. 20mmol ) and caesi um
fluoride (37ng, 0. 24nnol) vverele/s‘s lzl\éed i n di nethyl
sul phoxide (1nlL) and the reaqtd fon ure heated to
110C for 5 hours |n a Reactl\ﬁ’al Tm The react| on

m xture vvas

anth/REHeEP! 5(t § 57691 gg'gg@mgﬁ @h‘ﬁq a(s)lés Sso e lar ac é‘é%#mﬂd&
(90miyarsdve disseiveR inviagtieanol (26 Cireinyi them@tmrgrawacstizeﬁ PIBR&LoRllour-
The r‘é&ﬁi@n Qfxt@w&%ﬁleﬂﬁﬁ@&ﬁ ltéhﬁ'ﬁe%ﬂré bad idaiad witlo nee agueatiectric acid
(QOmL)h Tgﬁ,ﬁ?u%aus Ia¥]er \rNas exq te%vi?' cég \Hl{h c{ éhE:ponQ\Yhaﬁg Lﬁlémﬂ and 24mL). The

aquemsdmowaﬁfeﬁnean@mmwa HQI% sgagewsww@?%é%w andetestpd yith
dichldf&h&Fdral(24m19. EnsapmbRke dicRibdmemieckxiracty were dombiped and ethanol

- (1em1¥)%as%‘éfde%°'ﬂhgﬁénﬁ@miﬂgh%d BXRRI&R rESJuFb érfafmé aginse! i d

dichloagueihs e rgplacgd \g%‘l e(tl?anogqqs?mL}l Vlaferg(f 2m ﬂ?s atﬂ:leg E%e rrg)fjbjre was
cooled 108G @64 stixdd dy 1 hdurd Thé siprmBwhs filtBred 4ng dashzﬁ-bwth Batge2¢ml) and

. dried! |_\Dacu §§C(t$ %wezﬁ)/elloﬁ sgr?d I\}gtssa b&zm%o!l@s% |'|) 8. 09

"H NA aﬁ%le-gh?()oifJO ) ) 536, 3 2,443, BM o4 EGWPLE7 (m,
2H), ;N«d (}n @2y, 93000 hy 65 Lk Y N8 Byhathing)s oo, (U).nMS

" APCIE MY AoBYMHM N

25

-vi1-am no) - 1H pyr azol o[ 4. 3-dl ovrimi di'ne- 3-car bonvi I m
et hanesul f onam de 30An alternative synthetic schene
Step flor the preparation of -

M- P %(Z—F%oﬁﬁehﬂﬁ-ﬁﬁﬂféwy) N5ne(tlﬁ\h£ﬁ|ﬁbi17~(%nethyipynd m-2-ylirl1_1|zno) -1H-
am no razo
| of 4y3 dY ?ﬁ“—:%‘ﬁ%’”éd'xcar )}ﬁT %’L gﬁg}g onammée is

described in the synthetic schenﬁ own as Figure 15.
Exanpl e 3. Brepargio f Fomrm X (Regrystallization
From Et hyl Agetate rystalline

N41- ( 2- et hoxyet hyl ) RJ'( | -N-nmeth ﬁm' no)-7-(4-ne
thyl pyri di n- 2- 3
yl -am no) - 1H pyr eﬁol o]
hanesul f onami _de
Di et hyl N NN

1- (2-et hoxycﬁ I&y%-od, @tro- 1|—hp&r azoPbly3, 5- di car boxyl a

te

Ipl\}im'di ne- 3- car bonyl i net
s, 5follows: Step 1
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1-13C0 ,N N1/ ,0NO2 H3C O 10D net hyl

~4-nitro-1H pyrazol e- 3, 5-di carboxyl ate (WO00/ 24745,

page 48, preparation 2) (2.0g, 8.83mvpl) was added to

a solution of 2-ethoxyethyl brom de (1.18n, -
WO_JZQMK}QR%%I) and potassium carbonate (1.329, c5AB%RLAd01233

in

i met hyl formam de (35nL) and the react.ion
m xture stirred for 48 hours at roomtenperature. The
r edle FYROMOAECiHE sigR 8 (A9Pacerammar)edethanesulheoaraidel (8-28¢.

87miheR 1 Balimanldrinpred) @-@ﬁ"iyi@@{ﬁbdﬁﬁlhé’hydﬂﬁﬁlbﬂieq‘lé 8§ @Bk oAt 4-
ameliTflpcph o sol sy B ege N S8 a AR o i ano e
reactwamﬁurﬂﬁe%fm gMpeTaiete oxersiguttiefreastioroyixies wastiluted with
dichiGrbineMRh® @6 eauoY L 0dhdablicGdwigeWittedquédub gitrisiabia ($0RNA 2008iL), then

wash%& Eﬁi \ﬁuﬂweszaaégncjs%w%ﬁmmzwff % f&@%ﬁgf&gﬁ” ﬁ?u@&d _The

c!h::hIqg‘p.uxe’thgnthae'.ra1 waschq)ed oger mgqunu atg arg:gm(lgentrgw in \@C@4The
solid (eSsidud ias refluxEl i isopraddhol (Wfoﬁﬂﬂmhum& 201302, 10 bddHand 1BOresulting

solid @Eeﬁiﬁﬁ gﬁ The i olated egl)cg\)}r golﬁ )ﬂaf thfglreﬂuxed in etry! a%et@e 8200 until
solutip o%péjfrad guhﬁ@ypﬂﬂ gl %Swﬁﬁetatﬂwas Wd qgml,:h'g'ue resu]tmg
solutiers tves filefedsing plidve( 1o &80 rdpnitampdrituneaseraidbkeaid then@iaced in an‘ice
bath Y Prle@fbr 9k hB@k aﬁélrégmn&y&mm%e%é bR §mash§d %ﬂm&h&r (é:&%()ml)
reaction m xture stirre
dried Psmft"s'rﬁ?ﬁ%{mam@a?* PR E v PEPEE BRI S Yl @ whte
powdei(d 6.2a)n dRRDy amelyels piihe/eoauder iadiehtedtimt i masthe Ffooul Actystaliine form of -
N-[1- éleﬂﬁﬂiré&@ﬂb g- (- éwl ﬁ[m@%n%ﬂ%hﬁﬂm‘é&h&lbﬁ%fn@ﬁ-amﬂ%ﬁ %y&a&m 3-

loric acid and

M hydr oc
d]py”&ﬁrfe' ?ﬁ%m?ﬁt' I!'a Po%?ﬁét hane (3x100mL). The
H NN (2051 OB SeObLHR] 12816, 81, YL, Mgfp‘}é% (s Phlls BB tsadid),

364@\0@1 C@ﬁ@@rﬂtzﬂﬁta@d (tl m)vagy o, ¥ls2lidl 1Hhe &H FH@QQQH)
2.87 (1)-706 |i
(Q{O S H buiaj?_% for
C20H2BNED 5&1)1 H45$f¢f‘{¥3512(1) MB APCl + iz 288 [Mnlr.
Step 3 : _

Example 4: Preparation of Form A (Recrystallization From sopropyl Aleohof

The Form A crystalline form of N-[1-(2-ethoxyethyl}-5-(N-ethyl-N-methylamino)-7-{4-
methylpyrtd|n-2-yl—amino) 1H-pyrazoio[4 S-d]pynmldlne-3-carbonyl]methanesuh‘onam:de was

prepared as foliows:

N-[1-(2-Ethoxysthyl)-5-{N-ethyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-1H-
pyrazolo[4,3-d]pyrimidine-3-carbonyllmethanesulfonamide

N=
AN g
N
AN N\
' N CH
N

N
OQ.. rd
/S\I\O O /N /\CH ]
H30 HSC 8

Crude N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-1H-
pyrazolo[4,3-dlpyrimidine-3-carbonyllmethanesulfonamide (16.7g) {see Example 1) was slurried
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Met hyl

5- car banoyl- 1- ( 2- et hoxyet hyl )-4-nitro- 1H pyrazol e-3-c

arboxylate H3C 0 1 ,N N\O NO2 H3C O Oxal vyl

chloride (1.2n, 13. 76rmol ) and N, N-di met hyl f or mam de
woldfshSysser e added to a solution of the carbexylBmoc 001233

acid of step 2 (1.33g, 4.63mmol ) in dichloronethane

n oo b R eSS AAE 3 5Rpste om
60°C) and gretsoid maerkDappesrat iooerpainisubziaotallp petbsflyagmAn additional amount
of dugﬂl&gﬁwgfhgﬁ@(ﬁé}ﬁﬂﬁu;ag&%@gﬁﬁﬂ% :ncTé}ﬁelﬁJ @Mun%%@ﬂeﬁtﬂb‘é@ldﬂon
was ehusacly SHPET0 R A BTTES Wi obes At SEis Mg s
appefacrd td Baveolivsslvert to vield myelomwselutianu rTde saibien wax then ecaleido 35°C with
no sfgﬁ Wtéx%ﬁﬂ iTRe YRR WA W eddiByith@Snty 8mBaH (Iésts'ﬁ%%goqlt_ ﬁ 50) of
n e
e R0, Rl O ATE) DR, 200 and e ch, LaOR i T

pyraz;mﬁ@émﬂmam@tﬂeﬁwama@ﬂ]meﬁ@eﬂl@n@ﬂlf-'ﬁ &vithine pign pfrqwt?&rﬁaﬂon Hhe

 solutVRiak RYBRr cobRBR rodiR %Mﬂér)atu?e with. RGigntof crgéBiizatiord WHecooled to

5°C, ﬁﬁsoﬁ_n}_tﬁ)n beé:algtgk ﬁ{'_rg T'l'ﬁs s§%wR]-§,EDlrred% g §5-éz§}] ﬁ'@rﬂtg{a tﬁ’en illtered

and tlwmagepakpo&qﬁeﬁ@n Hedilte se drgshat §D°j_3_teg|9[§l a solid {7.79). PXH% analysis of
the sbm@hﬁﬂ&ahed that Jilral YHeaomh 8 csiamndromy biaN-g -(2Bmokyathyna(i¢-ein)i-N-

metr AR b gggmg\.zyémﬂgﬁjug%&o@m@mmﬁ&g_ the

Cafb%’ﬂrﬁ%ﬁhﬁﬂes’e@()?ﬂl'?e and the mxture warmed to ref |ux.
Ammoni um formate (1.07g, 16.97mmvl) was added and the 7

nggf' Otn mﬁgwe% Hridof6h &tFofrgFlfMHﬂﬁaﬁ@ﬁef?a_hours The

C i T ELRAIR Aot e AR i -
methﬁﬁ;yidmmyitanmoawﬁwammd]pynnlﬁhwﬁﬁarpmw@emeswmm9 was
prepaﬁedasfgﬁ’om(st 3H), 3.33 (m 2H), 3.66 (m 2H), 3.80 (s,

Ag%‘j” waoé%yi)%ethygll Q@ag&r@ 7HZ mAé%]yﬁa%dln- - !am#{c%—‘i H-

yrazmlo(@ﬂpﬁmnym-%yarbvwllmt@ﬁneswomr@d% 1380 qoatsining sTysiplipg foen

' FormZ20668 Bxatpit 3 Wb Bhshivee mJefiuxing Blarsishtrandn 6ihl),aid methano

(200mL). Dichloromethane was distilled out {approximately 110mL distillate collected). The

mixture was cooled to room temperature granulated for 30 minutes, and filtered. The solids
““Were washed with methanol (30mL), and dried in vacuo to yield a bright yellow solid (10.8g).
" PXRD analy5|s of the solid indicated that it was the Form B crystalline form of N-[1~(2-

ethoxyethyi)-5-(N-ethyI-N—methylamino)—?- (4-methylpyridin-2-yi-amino)-1H-pyrazolof4,3-

djpyrimidine-3-carbonylmethanesulfonamide.

' Example 6: Preparation of Form B (Methano) Reflux)

The Form B c¢rystalline form of N-{1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-{4-
methylpyridin-2-yi-amino)-1 H-pyrazolo[4,3-d]pyrimidine-3-carbonyi]methanesuifdnamide was
prepared as follows: :

1—(2-Ethoxyethyl)és-(N—ethyi—N-methylamino)—7~(4-methyipyridin-2-ylamino)-1 H-
pyrazolof4,3-djpyrimidine-3-carboxylic acid (1.18kg, 2.98 mole) (see Example 3, Step 9),
methanesulphonamide (344g, 3.6 mole), 1-(3-dimethylaminopropyi}-3-ethylcarbodiimide
hydrochloride (810.0g, 4.21 mole), and 4-dimethylaminopyridine (488.8g, 4.01 mole) were
dissolved in dichioromethane {12L) under a nitrogen atmosphere and the reaction mixture stirred
at room temperature. After 3 hours, to the soluﬁon was added a further portion of
4-dimethylaminopyridine (62.0g, total 551.7¢g, 4.52 mole) and the reaction mixture stirred at room -
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H3C 0 HO A solution of the am de of step 4

(570mg, 3.38mmmol) in N, N-dinethylformam de (30nL) was

treated with N, NLcar bonyl di i m dazol e (658ny,

4.06rnnol) and the reaction mxture stirred at 5room
wd Bohessure for 1 hour and then at 90C for IECTHIB0G001233

The reaction m xture was concentrated in vacuo and

the crude product suspended in acetone and soni cat ed
tempbaturd®r aiutiherd holts e Terisadiop mixti vasdigted pith K% aauspys citric
acid %%Bﬁﬁ'tﬁ@orgﬁicvﬁlﬁb&mésoseﬁér%@ waBIRd it N6% pLRBUE bitric btk MER),

Wikl 5: 02 (t, 3H), 3.37 (m 2H), 3.77

and thep wagp 13,@%‘ 3H), 4.63 (m 2H), 10.75 (s, 1H),

11Tﬁé)r9(3lsﬁlngﬂev-lt!0ﬂl\f$01&$las fiiipred apg vag fjpijlipd at pnasplgsicgressure to
appré\ﬁ'ﬁﬁé@ half of its initial volume, and the hot solution was diluted with portions of methanol

(totalniﬁé vﬁgls@lcgwi?rr meth( "3 t%ég e %{}X b%\lrh?’l_rg'b?)%ﬁ%ﬁ#? éthlgij;'egﬂjtg%hé

totaliok ythgiging déngl %Wpskof 180 woiaisfiyxes AP @t Mhe M‘W SR RS FROled

1o ro&'Ek loARuré, L8P MbverhRyht, 2RUTAR] dooke Eﬁ"@ddﬁéjsiﬁr@ vasIdniteret and

e dione of ste
wesgp gt G'H?eﬁf”ﬁ“?"t’@ﬁﬁ'fﬁsa%éé"P%gg'%e ¢ PR b Batrom o e e
driedfirovach@n LEEE for Bldeyste give tr@mrwpsétaa ﬁ@ns;bései@w seligdd Pa%k@dm%
yield) tﬂﬁ\ﬁ%%@fl{}n fsf‘c%/sﬁsﬂiuﬁéi forR bOLpIC2=cfiticfelttlyl) GHR G iHYBNWastylamino)-7-
a
cemibroags el o0 Rl AR e Pl oo dmcs

concentrated in vacuo. The crude product was purified
by kbR 7€ P aRRkiagsianhy BODexsidenation aat Methand! Rgfw t h

ﬂ%aﬁ‘om%té?%cfllﬁg%@%? iﬁ&%@%& VRN, xﬁ(éni)léi'mﬁ 9.4

methgpi)ndmogzr ﬁ‘fmm'-l H-pyrazoiplgd- d{pmmléapﬁ-s-carg@'glglrzng@ﬁﬂesu gnnala H(las
prepa?éﬂl)asfMBwéPCI +rn/z 319 [M-Ir. Step 7 Methyl
> Ghigh eﬂwaégeﬁdﬁjmewmeh i ot Abgai Lirblh 112 ysbsohm

i no) - r-azo p carboxyl af e
headsppRe raqueﬁg Bﬁedoew%»b%‘v?al'- %ldé"én e e‘a'ﬁ?f@ topeistlie tpder a
nitrogeR ainthislsod. vie@-Etmoxgiéthudl ﬁw-eibmhbh@thﬁ@t@n@f(ﬁﬁ@}hyﬁ’mﬁ"!‘ﬁ“é‘aman)

- 1H-p§r9i 4 é’-&]p&rrnﬂé’iﬁéig-c%éﬁneamm@séwmd)ydeaﬂardme Step 9),

me‘héles‘r"ﬂ’g’ﬁf’rf’éﬁé%t ur@mf’ tfén%r Y %@y@g‘a &%? 5 ffhote)

were dissivedén thaélcipj@pmﬁwwwrﬁé@mﬁ nicge] %%?@Fﬁaﬂ"@e solution was

. stired RP SiMahuRE thewal @ air(cHRminopapyl)-8-Biyickrcduiinide mpdrhetireide (16.13g,

84 mm@%}gyas?a?@%ﬁﬁ% %Hgn g\rxgﬂg {Ngs Ql?n%ﬁ Gt 6 té@@p%pﬁg'e \Mlet.rmght under

over ‘%nesn um 10sul $
a nitregsn etspAsPhEre dl NEeaFRn B uTe was, QUUTer W (s SpiRoHT FEG aB@‘ domb)
and tl@&rgm‘iib [ﬁlbﬁd)n&kts@garamh,washed ‘with-10% aqueous citric acid- (240mL) and then

washed with water (240mL)}.
The resulting solution was distilled at atmospheric pressure to approximately half of iis

initial volume (approximately 120mL.). ““The hot solution was slowly diluted with methanol
(240mL) and then the mixture was distilled at atmospheric pressure to approximately 240mL.

The hot mixture was again dilutéd with methanol (120mL), and again distilled at atmospheric
pressure to approximately 240ﬁ'1|.—. The hot mixture was yet again diluted with methanol (120mL),
and yet again distilled at atmospheric pressure to approximately 240mb. The mixture was
allowed o cool to room temperature with stirring over one hour, and then cooled and stirred at 0-
5°C for 1 hour. The resulting yellow slurry was then filtered and the solids washed with chilled
methanol (96mL). The solids were dried in vacuum overnight at 55°C to give a bright yellow solid
(25.78g, 90% yield) that it was the Form B crystalline form of N-[1 -{2—§thoxyethyl)~5»(N-ethyI-N-
methylamino)-7-(4-methylpyridin-2-yl-amino)-1 H-pyrazolo{4,3-d]pyrimidine-3-

carbonylJmethanesulfonamide.
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silica gel eluting with dichl oronet hane: net hanol

100: 0 to 98:2. The crude product was triturated with
ether (50nmL), filtered and concentrated in vacuo to

yi el d the monochl oro product, 1.2g. 1HNVR (CDC 3,

Woi‘% 45:1.06 (t, 3H), 2.49 (s, 3H), 3.62 péPB266do01233

: , 2H), 4.06(s, 3H), 5.05 (m 2H), 6.98 (m

1H), 8.16 (m 1H), 8.50 (m 1Fi). M5 APCl+ rniz 391
[M-1]. 15 Step 8 Met hyl

" oER SRR VEb I PEGN #hd oo R Ailnméi g Dy

fam n0) - 1FF S
oy O Eeraaking T8t P Ui erathonet B0k metbyigmine) 7-4-
methyikitihizamaahoNHatymzolit hylbimidre-Yatrentimebgnawiiesiajnideyas
arl\%l-dr%fg%\”g.yrol i di n-2-one (7m0 was added to a sol ution
PrePasT The nonochl oro‘mio qund . of ﬁé]e[g Lo 02‘,% imo)-1H-
1 7-GIBYS TR RN BT TGRSO 110
pyraz&lo[4 Bripyrievdirer Sararviyic atid (e So0Haamee) (erprdPRmgkS. 8iva%bn

. methe%%ggﬂ?ér%hbr%e 80 SR 44hin18), Wahs-GiReihfBmh6pyFaAdTI10.98g, 90 mmole)

, enperature and water 5 vas adde f .
were gigsaiverl L IyoreRRANE é%#ﬁ@ﬁ i V"@f’rgeaa‘h"c?g{?r“s‘?@ E gplution wes
stirredas3(f inlnties ten anfddiwathhledinppromy) 3-sthyiospedijpidediydroghiqrge (16.14g,
84.1 rﬁrﬂ'BiEmmldQc{j IriGheXY6E0HBh Gituré Rad/aikridaiasorbBrBotrginianan
reactigrgg%%%igs :e'sie_nﬁagy ?%gﬁ%;ﬁ%?ér %'ﬁg‘@]s( Fnﬁe%%i?%% X Ji?gted with
10% Buddus(aittic Zidi(p40ng.) ard the orgarjgfphass we@se(pﬁﬁatsgmf?sh 3 wigh %
aqueciElitrichicRA240nL ), 3h) ihed wBthel With RAth) (24G0i94 (m 1H), 8.16
' (1[?(02131%)1 "85 's%)t%hag%%qrazl?% ph%% v@ggdaedﬁrﬁbeﬁﬂ@ﬁ!“ﬂéég) %I SicSon-
exchabgg Igsie @ﬂqtgq\m feyAsSHirerbipL Shques: &hﬁﬁsm,eiacaﬁ werg jigﬁreadrﬁf, r%%e
Filter chkel WheDydsBE@hia] dichBrondiimne i(48ndi),med Biecambiosd/filFatesaudre washed
- & it i REEn) wastdoRmL iy
with é%-rua@@%%“@s%f&%?&ﬁ&%ﬁ%" o e T e e e
di$8 srsyiino s iR P ARTIRIOY AGHTSPRHE PR eaction m Miteh
initial §dhiré @gipraximgBly @20rok). Trhedaysolitbrewaseiendy @litedivith methag@ls
240t Q M bithtg GQEIBMBIPR Bh@HhR Bie Mlturd Wad tibiilied avitinbsph@ibpressure

to appgggg%Jr?agé? atgdn%L‘rN:Tg% ﬁé:\tl: Tlﬁt&%f\):‘ga%)g %';]rl;e ﬁ%ﬁ?@n@@ﬁ%@nﬁ%ﬂj again

distileBheatagarivs prbsayisy to s oXmateb @F0rBle | Hienplay Shiryvag@igwed to cool
to rooRASHRRMSUGIviith sGriRfdvdmight) ahd than Sodadtin aicie tatividr i hour (to

P EET o kP AL

. O[] S L
(9smladlescsolidsiere diegin VAsUWRA SVIRightiaf PLH *%?W%ﬁ’ﬁ‘i"%‘?ﬁe\ﬁg?’ g Flw1o

=75 1Akt it das e IFoeds ehbrhihopomst ibne-ctropy iy G-(Nrethy-N-

30

35

40

erhanol idinA S idoh 2oy rb8sis AdgiS Ampid-3- he
methy?,%m)?}oz?f\e\%@%%gln\é%ﬁt% (F)n "gc}cmg% st§[| rred for 1 hour. The
carboryfllgeirgragfonpnideer ed and washed with water (24mL) and

dried in vacuo at 55 Cto give a yellow solid

(8.8580, 22, [ nbidid 400MHz)
8. 1.10 ) 2.4 , .
( §\Ppr3¥j')n’at%y 25/m9 PWI:O@OAZ :? Exga %) ﬁg{as fﬁﬁr&é é-lt ééﬂi)(\?mgéﬁ%éfe with

1ml ofdnefanbinTheld-vgs &7raD@ icrgasd iH)the pelio oplay of il'}ﬁbs’lung_\nq_tgi’n(l pnrniriutes. A
small égﬁQpie WA ARG fiohEn S G EHDEanalEiB f thO siinpid Indicates that it was

the Form B crystaliine form of N—[1'-(2-ethoxyethyl)-5—(N-ethyl-N-methylamino)—?-(4-methyi-pyridin-
2-yl-amino)-1 H-pyrazolo[4,3—d]pyrimidine-3-carbonyi}methanesulfonamide. '

Example 10: Preparation of Form B (Temperature Conversion)
A sample of Form A (see Example 3) was heated to 180°C using DSC. The sample
melts and recrystallizes as Form B. The sample was allowed {0 coo! to room temperature. To
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25pyr azol o[ 4, 3-d] pyri m di ne- 3- car bonyl 1net hanesul f ona
m de The carboxylic acid of step 9 (29.0g,

72. 6rmol ), met hanesul phonam de (8.28g, 87mmol),

1- (3-di net hyl ai ni nopropyl) - 3- et hyl car bodi i m de

wahydé/oxoissor i de (18. 0g, 94mmol ) and 4- PCT/IB2006/001233
di r net hyI ani nopyrl di ne (10.59g, 94mmol) were = .
conﬁ St@rth( orm Rtr %nedan Ejthifonyo%%ﬁ?’%e@_n%negg?s col'nlgplete the sample

wasdi¢elerl ﬁgﬁn m eheSe @aﬁﬁ‘rfb riNdgigoifigans thamral eNehigwete %‘tetcwd The
sarrm'v@ala%m&smﬁmo&ﬁ %r%é%%)Tha QQﬂM@ﬁMa{e\Maﬁﬁn W 450°C. The
g

ueous citric aci in 200nm), then washed once

me'ngW%W%sc‘iba?r&e%lz%q on of a mixture of citric acid
and sodi um hydroxi de. The di chl oronet hane phase was.

dried overgpgp i@@ﬁl l#éb PR E& AN Eif @%%Hﬁ ed in
vacuo. The so ? Q'{ noJi4
( 1LNPefGFm S5 11‘[]? E’E’,‘ %‘1‘1*@%&“1”8‘“&@81 i V‘a ino)-7+(

methyggtidib-2adasipb)-H- |ﬁyr¢2b@f‘le!ﬂd]p)frifmdm'éhhcarlmojﬂ}ute@@ngeeﬂbmrde was
prepggdlag MRes:t hen refl uxed i n et hyl acetate (2000nD
wher eupan

til t f

ot My ey 3P B RS £ YRR TP e o,
voluswlvolinehat (s Aftell toadagsla amell siviplowed fittepedoang [drigdbat renamiemperature,
reSLﬁ’(ﬁleea[ I%Weﬁov@é/éﬁ& bthina89d of th@ganﬁﬁleaﬁé@oh%tém Witk Porh?@, Manother

t
small E3Rs WA BV T e NP PH s Py BN of e Saipig ves
condidtent fvith Ferm G aftef 8t ddrs lebslwyyingnahothiresnall sapple wes tepmved in the wet

statdRAS PERIMG. POMD aXiER df MeXbabl vas Whbienaweeim €16. 79) .
PXRD anal ysis of the powder indicated that it was the
Form A crystalllneformof _
15N-[ 1- ( 2- et F3spae hei| Rreparation g i NSaedin®) | ami no) - 7- (4

- MghbB by C castaline fy.lm &m-n qyae&]bkmwlazm-em NBriethylamino)-7-(4-

met@%%ﬂmﬁﬁéﬁrﬁa@g a(m s atb%ngr@ ?'Faneguh‘:)r{%me was

preppreg s ollowss ) 3 24 (s, 3H), 3.45(s, 3H), 3.64 (q,
2HA satpB®f o Ridpe EgangBes(Gtp 9PHRS.60) 88s Stimed m—gcewﬁe $BOOmI) at

:\)

| 23°C,(I_:|%'der]EIFDalm&§>gQ' (ij |tr<;Ué|)1 Agegcpofgzﬁvm é'(_&()mg?w§s7 e(cpiéd a]mh'lstimln@was .

contipygddey THdaw #3 b?@@?’@?ﬁ%‘f(el §6ﬂ§°"d€”e’860‘1?ft9d By f"é'a'é’f a’H dried

: - —undel Jachim-aExaligit eendherdiire patraib o0 Q) fto provide AN92.4% yield of the product
Fo AB@%%@} &k,&:amtthgﬁbufogpmrémna&iex bat®hGR Bl 4. The Form .

al' T ne form
N- E1- (2- et hoxyet hyI) 5- (N-et hyI N-net hyl ami no) - 7-(4- -
cormethytpy ridi TExE Janbia FomprioendlFof B3- d] pyri m di n
& $ﬁ&ﬁér%awa]ﬁ£%wmﬁmé &cmmdaﬁd Y& B were20MpARAESEbsfibed

beiovN_ ﬁ_nft (EIEpT%{lrﬂ%thy giﬁﬂ%)f) Fqgm Ma&%nedw W{W%ﬂg{ HBB of pethfnﬂ]‘
Therewhayd ppidingraas@ myhmtlmyolg_q-qﬁ the slurry. A small sample was removed from
the sw{, aﬁ)@#@éﬁah%rs %Mﬁflnﬁbc@ihﬁﬁh@séiﬁil@ﬂﬁa/ﬂ:drrﬁ@ hpgryFoaNaBhdRormB
were ppiEeg Y B5F 505 estpye. B4 RPsammiee SAEBATEHRE 9
Figures Sighdsy r&saeq#vezy ny@rﬁSrﬁaslata_ Hﬁwaé Beohemsiiey paitionfermiawas
higher $ah hﬁnoflr:bmenha&@smﬂglp ifbsilfs 6idthAby slﬁlﬁ&ﬁ)n@fﬁmphrﬁhljb)sl and
sl urri r
the D\g‘@ agﬁ!%ﬁls meét¢?ﬁﬁ % 4 85»‘%’1@&:@.9&1@ %les}ab%w l-SOQIPI Ao Py

urr d %0 re
(about 60C) and the solid material appeared to remain

subst anti al | gxdmngd 8 abtuisidy omgawnﬂuremc anount  of
o SRlRE STBLAGOE ot ADEN RS AR IA kb DR SAERNS e

resu
relatn@tjbwo@yﬁ@ﬂmsﬁewwaﬁ Eorﬁb%ﬁ“qw@of% (QtTbHpeE. (5950 Yahamedyiume),
(2) m&thyl eliikefoh BMERS, (SphétHarad ppe &) etktiacolliatierdthiesienk VEOMY G0:50
yield a yellow solution. The solution was then cool ed
to 35C with no sign of crystallization. The sol ution
was seeded with a small affount (|l ess than about 0.5Q)

of
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 pelowatib opoystvaniont, H:-U(rNCeQ hy hmﬂt[p@ph@mnalmcﬁ]{y)st

crude

N-[1- (2-et hoxyet hyl)-5- (N et hyl4J- et hyl am no) - 7- (4-m

et hyl pyridi n-2-yl am no) - 1Hpyr azol o[ 4, 3-d] pyri m di ne-3

- car bonyl ] net hanesul fonam de with no sign of .

Wo%a@fﬁggi zation. The solution was further caogltag2d08/001233

roomtenperature with no sign of crystallizati on

When cooled to 105C, the solution becanme a slu
volumBRiofirvd) LT HeyMEiasiudytwas pestbrragd airosinrpmparature ihile Be E’i”é'es with the

other%t]r?@i solvejmtt S}'s : Isg\@% 5eh§_rrr$€taﬁfo{h?ieol°<§ and &ﬁ@ er e@l;h $they a s;spens;on
ofFormB P SPEIPPEARS LB BRI ARPOTP gl dOPAbe ek e

then fﬁld@oﬂ ibséﬁlhlsuspené!m IMihe buspensions were then allowed to slurry at the appropriate
re(fgr % géf érr&ﬂ lod tinms. (T'Né SN syDlgR| béraiur0gr th'é—sbKllen‘rBystem,
I N-

tempgig i
o YO AT OB g e

suayP eparat i on of Form B (Wethanol Reflux)
(1) StKé’J q‘ 5%& $ral ola{/é\ﬁ MERTMoBh temperature;

@ swtysbyerar oo UEERe b O o[ 4 5 ) pyr i m di

(3 StﬁdyE’c -CglubiaydrisrieydiamEEAHL® (ASA)I A€0Was prepared as

) 3‘"‘2“3’[@[%fs A RY d?/y %Mft{'amt tli\lI{-}eCt hyl - N- net hyl am no) - 7- (4
(5) Studyes: h@ilupwl Fadl i2h dysyi) ‘Hﬂﬁ“‘?f@) at $PyC;
) 3@%’ @ZQLQEGf&S%;&Mﬁ M@ihgrhdﬂﬁeﬁ-aﬁmhbpmw ] net hanesul f onami
9g)..cant ai ni @g 'H’Y@{%ﬁ }?CFS form Form A (see .
(7) Stpsy ﬁ%’”@)ﬁ%géd@i' JL YFDE Fef1 Uxi ng di chl or omet hane
(160nmL) and net hanol (200ni). Dichl oronet hane was
di Stid érﬁ)q)f HatspédiRA iR ipBrdd &4 samblOwds relinsteid|float eaach siurry and

[

analygeglrpdzig%ﬁ:g TQEEE%%”F guersslrnd}’é,@éd g%?l.ﬂ?&i tﬂe%afrﬁ%gbroducl:etd g} rggm
tempeFhteresmidiati $0°25iAsy Eormetsandc af tohsamiaschiRsuoga HLYC werf form B-

As di %@g pl‘é%lo\ﬂﬁ Wrd @ a)b\’d%lscﬂreﬁn bfeﬂl@ﬁ?ho@&@bdnm\mmtyl ofl Form B and Form

Cat e\,ga@pqrﬁ i \?zﬁ%gagal cg ?%?l{l e, the hv?o t%ﬂnlwslf gﬁeﬁ&i}ﬁ%g@% Aﬂ%pér&tus’es

ormao
leamidt RipPpgiTes
Rser SFNRhm Bt B hRéQhdhddydamically stable form.
abo"étqﬂsg?n (Sjl need.’? car bonyl ] met hanesuf f onam de. 30Exanpl e
6. Preparation_of FormB (Methanol Ref | ux) -
The Form-B crystal line form of -
“N-0- (2-et hoxyet hyl ) - 5- (N- et hyl - I\I-mst hyI ani no) 7 (4-

met hyl pyri di n- 2- yL- am @) E;Id-\,gwsggﬁl o[ 4, 3- tyr| m di ne-
--3- car-bonyl ] et hanesti f oRant de Was prepared as

Methcfdo’-'{ | Apflis: Ring Assay

1qi- pﬁthﬁk&@b#@eﬂi )a-p&c(e Nmetoh phadwing i pireateiaiption ¢f zat Aeitie rings

I 5t -methylamino)-7-{4-methylpyridin-2-yl-amino}-1H-
e"po%%% EzoI%o ﬁySIW(T giime "3

pyrazglgl4 Qgﬂ@'nm rg§ cf%t?ogyl eig?@gl EESE Cgle go%ésgaggD%S inhibiting
comp SR LS are a udiplatorasfiaddic ('l@};&kg enl:gar@mgttﬁe@GMP sngnal evoked by a stable

e"°geﬁ‘§/'§fﬁ\<'§§:ihl R rmd%t%u&ﬁﬁé ﬂ:@m)ateidﬁiinég El&FbéQdilcb!ﬂEﬂ@DETA—NO') An
ECso, Wil 9570 EP! Aefive I’{{S‘iﬂﬁ? gqgﬁ%m;z%ggrerg K 'rel%% on \Is calculated as an ?;:XOT
potendli. SEOECS & thecaticetilatoron derRaks lrcmizmg %ﬁ@evndawm‘m R’?ib‘&?? o
the m%& &ﬁfb% Adtivk R pbrRaddritPIEShhibiengddnigoand.at  r oom

enpe at ure. After 3 hours, to the solution was added

a pd $heduefnidyosis qﬂSO%ZIg)dramDhy){sqiﬁ BB vasi ayd their thoracic
aorta ﬁ('ﬁ %Plﬁ%xcée%ta%ld g(%é&d if, §ret batfer Betonad retih d’a@@ﬁﬂd@ﬁbcted free of

room

conne2P@GipskHe G5% Jipiged ‘PW@”@@%@"‘WM&E Wire for a
further 20 hour s ) Walbreshketed
woRR 19, g BB e e ok P AEhIgPRaBlesd ol WS nEl btk
phase was separat ed, washed W|th 10% aqueous citric
acid (12L), and then washed wth water. The
resulting solution (10L) was filtered and was
distilled at atnospheric pressure to approxi mately
half of its initial volume, and the hot solution was
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25

Q chl oronet hane (260nm.) was refluxed with a fl ow of
‘nitrogen through the vessel headspace, reducing the
vol une to 240ni, and then cooled to roomtenperature
under a 20ni trogen at nosphere.
oxyethyl)-5-(N-ethyl - N net hyl ani no)
wq]%;{)éfzg&ﬁh >y ami o) - P fss
1H pyrazol o[ 4, 3-cl i pyri m di ne-3-carbox3'I'i ¢ aci d

(37°C2 4G m68smstregndérsresting mﬁﬁbreofS grﬁh €Ten8ipn is measured using
lsorrzg'?r‘ é}n{éﬁaq lané&éﬁé'é&ﬁefoﬁdgg?l%a B&Le pRififm system.  Each
Pfepéraé‘%!s\?&?i” ﬁo ?q‘\’ﬁ%@ 10 % feaTHoP ﬂ‘éﬂﬁ‘@s @QQI'G%E'}’ Fﬂé’r Dé‘”"g this time,
the tisstasGgeasainrnbsiph @it 200TheNG alcnbdmethyl Wasgirgtd (FL-itdVBYy andhe

lncugétBHh%&atch%ed every 15-20 minutes (L-NNIMA is added after each wash to maintain
et hyl car bodi i m de

thefﬁ&?éﬁpa%erﬂt%'ilonﬁéz?of@o’fi%mi%' o Bl e) was added and the

' edotidviTy the squilbetivreperied, besetink tatsians era reengsdiicroactetissue. The
vasdRYRkrttad FHspé!ﬁQ ?H pr@nﬁéphér@ﬁ?ﬂ ur@)t iRSBERH @nd Whéh tﬁeen%‘éﬁdng@to

pherpRbAIES PP e e P SRl e Sy
chalipigelp! 2e8giciglinedl oM f ioHipwingasiotire Wapbaut perioghg sechechbagalisievdiue is
recoMiell heMadsBdonétAdbliFo)adreh e qm)ng Qedlddbi B MRShe tlssues o
incut%gﬁﬁsc#farl ai, t%gei peng%{ lft e rlrlxu SIS utr gr t%g(tl r 1()) étlzhg_reg(tﬁ I%Lsg/able tone.
An exggentts N Hiva s %'prkﬁﬁﬁs'@ fbwstybfei oF> RET ArNReTheegeppentration of
DETA-RdOstiratah@urhingtively enailogtintienentes tocichibvd dppebxitately 5-15 %
reiax%cﬂ%? \@)Q %B}aﬁrengiﬁé %Wéq@? E@c%@ﬁ&tﬁ)ﬁ' %E!Lat‘!’ve%é?&%%aﬂgp ?esgc%ée :

m xture was a ano
curvea%g'aéq gpnaﬁng‘{qdm a:n%[? ring, HlBg?JHélFIP%S Bpgggfsrﬁ)pén gllowing 15 minutes
betwaqmmaotxadrmoel y 240nmL. The hot mixture was yet again

diluted with nethanol (120n), and yet again distilled
Methdd BAASOS ARG hksaypr essure to approxi mately 240m. The -

m xture was 35al | owed to cool to roomtenperature

wi The reetpGot pfdethnddy cagve medified toprryide s lieraRiive arokasel to measure

the reidxiatidhent ra borlle rirfg€ekmsedlto POES inhiblitiag beﬁpduhﬁm drhisadlib@ulive method

— *vaneéirew; wmwﬁa&h%.sédae%ed and the solids washed with

net hanol gf@ The solids were dried in
ccu HW‘?]""B?[@?*IYF gistho ’t‘h%' othgliugy § drshreiovestity agaiy ryabingdhe lymen
of the(@&el]i@getheg@mereihgl )lngekpa]rsor o pyeparindibe ﬁmsrfd@uded rlngs) The

' rosting TaRSbllssEV IR S TgRIE Pl the vasoconstnctor response to a maximal concentratlon of

"R Thel) e
phongyP i G 5 S5temi R eD 501 wB BPra Gy BYA iy ereees o
300 Nl of Dlocarteblring| Theednagrdrslidnfresrans lkslationalip to noradrenaline is
constr%@t@@{n]e%%l@gﬁ’g\/e} a&%@@:@ﬁ&%é’g%?o 1 RORME Afkr aﬁ’étﬁwe@ﬁé@ﬁenod

=0f-M B CFYS

7 m_the tlsﬂ;] %3 a consqitgte& wrtll é}%hg)nf: Gf‘pr#%ﬁ 3 noraNPenrgllne?or compouné)(estlng

30

35

N-[l (2- ethoxyethyl) 5- (N-ethyl N-methyl am no) - 7- (4-

nmet hyl pyri di n- 2- yg -agl r]lg) é Eérazol o[ 4,3-d]pyrimdin

e- 3-car bonyl i met _ S5prepared as
Methoﬁé\l [Corlgx™ Assay

1- (2- Et hoxyet hyl) (N-ethI-N-methyIamno 6ethP/

| S\PPRIFIOHE @eww%w%wa%m%@@n@]r heH 'HP Por
evaluadiogiyib eificaag olN-{ R@gsthoG ety raridl-ahy-Nsreethixainp)- 2(43netioi@fidin-2-yi-
amlno)g)H Fﬂﬂotﬁﬁ{?aﬂ&rm&ﬂ@g‘c%o{yﬁﬂgﬁgnesZI?o&%mm E))venr%ns‘astemic

am no di ne
aﬂe“abtr'g@mf e Hishsg '%)F%wé(f%wg@mraa*%ﬁmw sgmplet {ABEH
systenat The Splee™MaABSTstesnBistmayticald®ystd@s ht.; West HabayeiB) INYicampeses a
Iaptopt: tok-1beR cgﬁtraﬁshrhaelaﬁ@he@eae%gs %tABQ &é{eﬁ%b\l\: 3% -

%'hl orid IS" l\?\é g, e) wa

COI’ECtP%afdf"ﬂ ‘3&56‘ g ehd s §t5i'"|9|ee*a‘ {“"F &GH?'?%W@? a‘ﬁfﬁé““e animal.
uintakifitiarhibe AE&cYSten alvas iprudgedeas @htiingl seynplesinpl @hde
after 5 hours. The reaction m xture was diluted with
10% aqueous citric acid (4240nL) and the organi c phase
was separat ed, washed with 10% aqueous citric acid
(240nL), and then washed with water (240nL). 15To the
stirred separated organi c phase was added Anberlite
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20initial volume (approxi mtely 120nmL). The hot

solution was slowy diluted with nethanol (240nL),

precipitating a yellow solid, and then the m xture

was distilled at atnospheric pressure to :
woapgrorsitat el y 240nl. The hot m xture was agaia¥i/AB2006/601233

diluted with nethanol (240nl), and again distilled at

at nos ri,c_pressure to approxi mtel 4 . The
s A D R e e S T T Y
phanmia¢dkineti¢ stediesqrrosadiigén in thagonsciesuniaststinet! SR ats $ipatanecusly to
defir@%%@{aﬂénsﬂip F&Wéef(;ﬁ!@srﬁ%ﬁﬁﬁ@? ?&b:{i&hﬁg&n & ﬁtialﬂbﬁa&ker{s) and
res i ng. sl.ur.ry. e iltered a e solids
oha{aEiRsir Pier (hetciah B o s SRS o o cr i od i
Vacigm QUE{Ith 95 vedls 059% W@igtih/Sbofk 3864, ﬂh&e'{'/?{@édrﬁﬂcgﬂ @hrirfliation
21.51g, 751 96,I€|CI9 hat |% mastqe FOT - .
of bo&bjp%lallrgﬂn? ﬁ%t@ %@t gqrptid artery. After surgical recovery, animals are placed in
the QUidxT ¢eRieetitostieretio 9 mevefrisntetspphsiveras Wil a semReY that qoatraigcage
movéridrt RS Bk Bridathov@8io Rdvertthd etz ikbflbettiviRigdl TostieBms are

R BRI LT 5 U v oo

and {Ap [pftguduirncashejer 23 egmpiung gdminiatrgtisn @ngiha wpihetesin thgight carotid
arter%_ls%ﬁﬂle%féd@é a Hrasyiird RMBEUCAL fbh rBonibring bibod prebsur@t Trareep the patency
o 55 A PR cbAGESERS5 D B L o 8
flushiy Hcetheterwili20yL hpparn saking(Y0synis/pl) VRV 13 Hites or between
samplifgl b @atsesnd ekt jugulbGantdi B EllddavithEbatin yaiinal(20 urtis/nb). he
P e T e g i e e
o iy Y e B RGE ELg PHBYS MGy P BEGY HTOVSR T i fRgpatoer
during it it@udipoasydrg moekdniagieAnimbit aeralewdddeacciraaidret i@st two hours

| | . (HRE cahPLRIRAVS! &inffdtered
Pefmgcg’ge&@ ofhlibn. B Xr?%géq%aa ol eb%)(d vva%w heat ed tter[g 180C
rira\GapiRy BSEOTRLeGE TR SHTFRE PSRk PRI R 1 yelmaLare
progie@mer Bsingthe Celexiyl softwiers. hd totabainqupt of blebd withdraygnirom each animal

- will nbieXP&IFeb L E24 Hi8 an§ 99 G Wit two ek ' HBaf réte "B digFesaitd, and
IR SN T ey

by PQVEMAH (Gt IngiveieneBysione Neley Wise Ol b R oEIsETe rapsiucsy fhspugh a
data ¥RGisHibh Syseh fbireCtihg blfod ekl Bsal ratepfor § fez4damsibesed on

cxpolfS AL, 7890 BB iafoneeLB (b Fipoil Bl o s

the efficacy of e eFPRAPSi on) - ~The Form C crystalline

for,m pf - . . .

- BIOREaples 20e Rl S far pRpsumA sy dryg copaeniration, using fne
LC/MB#MSpEH99 fespihed belowaafidder)evalipting petswiabiamakeSpyri mi di n

) E %@ai bé:myl ] met hanesul fonam de-was prepared as

LC/Me/ — 10A sanple of FormB (see Exanples 5 to 9) )

waSaraiqiPrepasetionn PIREmA parepies (69 L JUknoWh.$a1ira) BY bizfi) argimixed with
10 pL‘dEG_etor‘Bfrﬁe@ﬁatér@r d@ihdzad SeTaioh oS EPDE-Satsbithy bbrapamd and150 pl of
. Lea at r ) g i -
e
mixtuteghegnyiieged al00A e Fanb Qin. ARe f 2RoiL & gl suPYRMpNtdrapgigred to a 96
well p(a%]?ﬁh@@olbé’ht Ish@apwites tivicta Eiram dfhiﬁogéﬂﬂnﬁ)theh@%‘ﬂﬁb is reconstituted

. n LS, . t, ] : i,stent with Form C.

with Bif”? §‘¥éﬂt”%;é]y1s£%?®§i}?‘l°ﬁmx\@§d &%% vﬁz

urrying, another small sanple was

I 0B\ Qdvoluhel df Badiiire st bl i RELERA BniS b WWheNomdP&RBynergi 4 um
S

apalysis of the s nsistent w.th.FormC. _
w2l cobun o8 AR At B miki B4 Bt gyt b
aquedlll éormigranid Crelily shadel A) feadetnitiilg fmobile phase B). The gradient program _
considt iR ahib@sy 6tdovd thobie(phatt A Ydiohbd Wt diteantradiant To 1596 mobile
met hyl pyri di n-2-yl -am no) - 1H pyrazol o[ 4, 3-d] pyri m din
e- 3-car bonyl j r net hanesul f onam de was 20prepared as
fol |l ows: A sanpl é8of Form B (see Exanples 5
to 9) (129.69g) was stirred in acetone (1300ml) at 23C
under an atnosphere of nitrogen. A seed of FormC
(20nmg) was added, and stirring was continued for 13



10

15

20

25

30

35

40

bel ow. First, approximtely 25ng of Form A was

slurried in approximately I m of nethanol. 30There

was a rapid increase in the yellow color of the

slurry. A small sanple was renoved fromthe slurry.
WA ysis confirmed that the sanpl e was TFSKHR2E96/001233

Second, Form A and Form B were anal yzed by DSC and

phascL, E‘f';%{?rc?i A 5%% Ghel %g?o%glﬁ% Réia c% i‘?{.&ﬂ‘la Ph%@&'l? {ug,g%ﬂn The

mot&apaaﬁerwﬂsémaéﬁcftaﬁ%ﬁd Qaﬂfemr%%tm%e xﬁ@ﬁtﬁf\ frepp 2@8 A0 pistes, and
the hde)@ Ingectidritask fideatt D00 ror DeibctioAGaspationgddby mdae speGothétsy using
posfave .p%@ctmagrﬁg {éé'i i RMGE Ll o ,ﬁ&ﬁé%g b RhsRBhd 16248500

ana SIS C orm

§ﬁ{§yﬁlt%qwogpbm BZARKPP: FF HAE R4 (i g PO ErG inhibitng
COW&W@) Hi 40p.33f. The fomsBrap naltafe@risnsdCat 5000. A cal:bratnorBasur@hjs Bahsiructed

by u§i‘1§' ?b%r%?’aﬁoes%ﬁhfe Qﬁe{f\ﬁg he‘ianivé ‘g%e lﬂyngivg'laﬂgarg, \Ytﬁ]&{t: concentrations

term ne e relative thernp Cc
are %ﬁ{%rm'q%dtbw guersg Predigtion EEO'H MPITPERIReE rafiop) agfingt e opfigration curve.
(50: 50 vol une/vol une), 40(2) nethyl ethyl ketone
("MEK"), (3) nethanol, and (4)
Metivgate amplaheiichivs Hé(ﬂé' ﬁhgs/'hg@eré gg\éublé&ﬂer/ﬁ@lolome)ssurgr I?creﬁ/r& Kq by
vol unme/ vol unme e
Tejem%gg nJSZ %g)tgneo %egensfve%gm tenperature while the
studles MAth the ot her three solvent systens were
persponitamausly HiRthsHO BasMgHA (e atdithetel wik ﬁdﬂhr&)e gas via an

lSOﬂW&GﬁéﬂhQ& Bgcth I@t g’ gg)rét&ﬁo %Qlﬁ)é? Qc(fff%kg 0\?9? Enrgte anercentages

temwas pre
as O’EVH@’PI PaggERlroug) @%@ﬁc@rifssd%‘?% FrATD efﬁﬂ%’“%‘é’%ﬁ? 8lasedjp g induction
chartifee andddnonigieled dofBirane ay4-8% t¢ feectappurgipt plateof anesthesia. They are

then ﬁ{aﬁﬁﬁ?ﬁédaét 428, cfuﬁﬁg e SIRGEH bicteRfS 194 n@e cbhd Sith EBRurane delivered
ent l1%ste ature of the solventsystem and ‘
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system The Cul exTM ABS system (Bi oanal ytical System

Inc., West Lafayette, IN) conprises a |aptop

computer, four control units and netabolic cages.

This ABS system al l'ows for the collection of nmultiple
whtoed2sanpl es froma single rat without causPCERIBRINMGB01233

stress to the animal . In addition t-he ABS syStem
_surqaflgl e%é%? éoﬁ rt an %cetve %%Et ﬂgxe ear‘J f uring tﬁ%fp%f’(%]%fyfzs aoe, oﬁ% fodi is
pmwmw@@@naﬂnwa approach, efflcacy and st andar d

pharnacokinetic st udi es are conducted in the
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embBlitrehts b gt ade cortyEasiimitativhsral s are pl aced in the
Cul exTM cages and tethered to a novenent-responsive
armw th a sensor that controls cage novenent when
the ani mal noves to prevent the catheters frombeing"
twi sted. Connections are nade between the right
jugul ar catheter and the Cul exTm sterile tubing set
for blood sanpling, 10and the left jugular catheter
for conmpound adm nistration, and the catheter in the
right carotid artery is connected to a pressure
transducer for nonitoring blood pressure. To keep the
patency of the catheters, the right jugular cannul a
is maintained by the "tend" function of the Cul exTm
that flushes the catheter with 20 pL heparin saline
(10 units/nL) every 12 nminutes or between sanpling
events, and the left jugular cannula is filled with
heparin saline (20 units/nlL). The 15patency of the
right carotid cannula is maintained by slow infusion
of heparin saline either directly into the extend
t ubi ng when bl ood pressure is not recorded or through
the pressure transducer during the bl ood pressure
monitoring. Animals are allowed to acclimate for at
" l'east” two hours before conpound eval uation. The PDE5
i nhi biti ng conmpounds may be adm ni st ered '
i ntravenously- or by oral gavage. Bl ood sanpling
protocols (sanpling tine and vol une) are 20
programed using the Cul exTM software. The total
amount of bl ood w thdrawn fromeach animal will not
-~ exceed 750 pU24 -hrs-and 10 mkg w thin two weeks.
Heart rate, blood pressure, and drug concentration
are nmonitored. System c arterial blood pressure and
heart rate are recorded by PONEMAH (Goul d I nstrunent
System Valley View, OH), a pressure transducer
through a data acquisition system for recordi ng bl ood
pressure and heart rate, for 6 to 24 hours based on
25experimental protocol. Mean arterial blood pressure
(primary endpoint) is analyzed for assessing the
ef fi cacy of the conpound. Bl ood sanples are
anal yzed for measuring plasna drug concentration,
using the LC/ M5/ M5 net hod descri bed bel ow, and for
eval uating potential biomarkers. LC/ M5/ M5 Met hod
30Sanpl e Preparation: Plasma sanples (50 pL unknown,
control or blank) are m xed with 10 pL
acetonitrile:water or a standard solution of the
PDE-5 i nhi bitng conmpound and 150 pL of interna
standard sol ution (100 ng#ni of the the PDE-5
i nhi bitng conmpound in acetonitrile). The m xture is
centrifuged at 3000 rpmfor 5 mn, and 125 pL of the
supernatant transferred to a 96 well plate. The




10Met hod B: I nplantation of Radio Transmitters and
Subsequent Bl ood Pressure Screening by Telenetry in
Spont aneously Hypertensive Rats Spont aneousl y
Hypertensive Rats (SHR) are anesthetized with
WOS094/1203e gas via an isoflurane anesthesia ﬁggﬂpwgﬁmouss
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an i nduction chanmber and adninistered isoflurane at
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surgery and all experinmentation takes place within

one wor ki ng day. Blood pressure lowering is the

primary paraneter to be evaluated. However, systolic
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crystalll - imidine-3-carbonyllmethanesulfonamide of Claim 12 having a
am'f\'?’dﬂ@’-r%ztoﬁ%k?’ydé?yﬁ? fdin? -G(a f\l—og){Wf I'_,-aRE nmet hyl am no) - 7- (4- ne
Rartdmydpestruntiéompasing aiArA 8y 12PRix3\az ol of 4, 3- dl pyri mi di ne- 3

- car bonyl ] net hane5ul fonam de of Claim1l. 12.

Crystalline N -[1 N fN A --_2_,"
19. T8 SRR ST Pt B AR i ERIBA
amih@ym-;ﬁﬁrﬂoﬁm)ﬂ—d]wniinmp-a-carbonyllmethanesu fonamide of Claim 12 wherei the

+ ﬁETP#.. ALV tokidinB Bardt seRERO HivHh IHERfdipResEibgof 689+
Rar%#%\é& avi ﬁ[geégﬁrl%r a;t/ powgeradi ffraction pattern
2; 14%iH7 peY IRYSR2W ffracti on peak at 3.6. 0.1 degrees two

theta. 13. The crystalline .

N41- (2- et hg t vl ) 255 CNGek v L6l -Rehyiderich=2mR- -
20. {Tg Pé‘ﬁ‘?ﬁ%%h'ﬂ'f%@ﬁr‘}éﬁgeh@? 5 ?'E?E‘“ ¥§zngélt H§§‘4 X 32 S-]I(a%%l Sﬁf:é. {;e-.s N
aming)aHayrazbio S drarivisine Rordenneganeguiipngmids B aWpHEn e
Rarf%‘nr UctRAVERE ndichfisras kibans @aBi@Lpchlr t her conpri ses at

east one diffraction peak selected fromthe group -

consisting of 7.2 0.1, 10.1 0.1, 14.4 0.1 and 23.8
. 21. O\ phaghegeaiesi composttie tamprising a tEepegiioplit elieptiva @mpyt of the

| cryﬁ'taél%{?ﬁﬁﬁ%‘-%tﬁﬁi}&h}n‘é{nﬁé\hﬁk\wbm{}lbrﬂﬁb)h#m%mﬁm&iné%mmw H-

pyreanipH@mFFTse S s rImsieps A RARIdRS S8 ) B PR g gy
- Bee lonaterde—of —-Cl-ai-m-13-wherei n-t he X-ray powder
. diffraction pattern does not conprise at |east one
diffracti on peak selected fromthe group consisti &31 o
22, @f phamiacelicd compBition conapriping arprarputicalitetiectys Gmad of (idi--
D61 5 nethyi-NRSstiS A o7 L (B Adthylpyridin-2-yl-amino)-1H-pyrazolof4,3-
ethok%ﬁ@zs- ((Ie\'t]eﬁig)yx%_let ﬁ'gl%g - 5- Sn’i\(" et Iayé | %ﬂn}é&l@@c b dafhieMSuhierein
dlpyrisidingyA-5agtopy el aberulinrmiqg F TS (r)EF s ] py§| m di_ne- 3
gt 1656 bRBY WhIgR e ARE ihe O R ethonfetral-arthet - eaathylgmipe)-7-(4-
~ Fourier T formi . QB FRGAd-5-H4M éth&rieB@ioaamide is
oo LRI R S e o agoin
presBhts the crystalline N-[1—(2-ethoxyethyl)-5-(N—ethyi-N-me{hy!am:no ~7-{4-methylpyridin-2-y
ami 'og-ﬁ H%Qg&c\/[@,g Bim iamé-Bcattoyiviinvttianbedfnaride of §)aim 12.4- net
yl pyfidin-2-1/1-
am no) - 1H pyr azol o[ 4, 3-d] pyri m di ne- 3- car bonygnet hane
23. BHsTMAENI[THEZ-afox@Htiai)rb-(NPethyidtmphylenBoFGUrmeRYIRPgRENG AR

Pzt 4] >h&Bi8e Rdving@aSt-ra@ Béwder diffractio
ey G e B QUG RS g cr dfacin

patic?0) 6B E08 8 AiicFiorsReh Ry 90T I FeOrESHMHE R oup
consi sting of 722 *2; 920 *2; 1211* 2; and 1395

2cm 1. 17. The crystalljn [, ] . i DAL
24, Trorinlisg e ProRboRE s R mstyaming 7 gs-methyipyidin 2.
amiroPYR ipgtiaroidd, gAipmimicine-Hdarppnylimsituastdo 4f fladm g8 waerely the X-

r bonyl ] net hanesul f onani de of C aim 12 wherein the

Fourier Transforminfrared spectrum does not conprise

an absorption band at 962 2 cm1. 18. The

crystalline N-O

-(2-et hoxyet hyl ) -5-(N-et hyl - N-net hyl am no) - 7- (4- et hy

| pyridin-2-ylam no)-1H pyrazol o[ 4, 3-dl pyri m di ne- 3-ca



30. The crystalline

N-0- (2- et hoxyet hyl ) - 5- (N- et hyl - N- met hyl am no) - 7- (4- e

t hyl pyridi n-2-yl anmi no) - 14 pyrazol o[ 4, 3- d] pqri m di ne- 3

- car benyl i met hanesul f Onami dett C ai m 23 wherein the
wdwemessect rum furt her conprises at | east onRCHER#06/001233

sel ected fromthe group consi sti ng of 707-* 2 and

1447 2 cmd. 31. The crystal :
ray mmer(meqnn@R@t@fwrtyersorowéa erﬂﬂast%@?fﬁs}r’a REFlGIelertep fome
groub YR 6H10:62- 0/ amione).+; ity pyriaare 20[24; B digmesitue BFRe- 3

- car bonyl ] net hanesut i onam de of C aim 23 wherein the

Raman spectrum does .not conprise a band at 1417
25. THa drystallBig.N- %(pbamm@vuﬁf(wathwdwgbﬂwm@ﬁ %?ﬁﬁ'fyf%fﬂ%zéf"
ami qgf 8‘[’ a E'g'lf"%"ﬂ £ g_ldwhﬁ,r ;n%%tda}b%nﬁ%MMQsQ&nmee 6N Gliinal4 Iwihieein the X-

ray aohqibrpi}ifrqaqyprh pgtem d@ﬁ]nﬁtd,)ammr%te%}/least one J‘ fp XCtIOﬂ pea%)se%ctéélfrém the

grouB)éB:%i’sﬁ:'@&f‘bxé’E@i] BYd b.10i:0. NeegReOBiokiGta et hane5ul f Onami d
Caim 23, and a pharnaceutical | y- acceptable

carrl er. 33. A pharmaceutical conposition cogbp 3 g%l
26. ahé dft@dtﬂlmtﬂt—ﬁ nq2dbthpxetyb St etyidirmahyagno {41ty pyridin-2--

amn"o il -pgrghfpéﬁ b- %yflm'dﬁ\te (!ra;l:’ylg RMheRFoRanide ﬂ(@alm&l}ahlpg’ﬂ 7
Fourdtyr in";m*ﬁfmnumiﬁ%re%sra%?ﬂfa ﬁ%ﬂ‘ﬁ’fﬁﬁ?ﬁ ﬁ‘g\ﬁ“esg{ﬁ’ ign fand aLp81 =2 om’

pharmaceuti cal |l y-acceptabl e carrier, wherein at I east

about 2 h‘@me’sh ammo)-‘? -{4-methylpyridin-2-yi-
27. (e crysiline s gfa X ‘fhgrf‘ I\(B yh
amiropt hrgnyrpyamwBz;pxnwérarﬁqiwnﬂlmeﬁw%%z'&“@%ﬂe ! ‘g'f%g/'r]ﬁ ‘&'1‘%9'“ tho

Fourfer %ﬁéﬁ.{?@uﬂﬁ‘é&@?ﬁé&ﬂ&ﬁ SuHhEQRAPIiEE ai lsasporesbrorn s liah@selected
a

_fromfhe{qguqegngﬂwgﬂ,@?hy? )70%5:(2’\[ t:th2 P09|¢2ﬁgst1 ;”265 rﬁ 2n %rsu 7 (4
met hyl pyri di n-2-yl am no) - 1H- pyrazol o[ 4, 3-d] pyri ni di ne
28. Tgeec%%tak?l H%%—QE %%I fSQN ﬁ@nﬁfhy@nﬁbm-%methﬁéynd'ﬁkmyl

rapeutl ca ve, anpu
 amirky- pﬁpy@zcéqtﬁéﬁ;pérﬁww'f %CB(W‘M ?ﬁﬁ%ﬂﬂﬁmldgr%f 9{3 bl gl
, Fourge!i‘ ﬂaﬁﬁgﬂnﬁhﬂaré’d Mbectirh me)&ribt-qupnaa? Ile.é?mang a?quytpp ﬁpra:i selected
- carbon apide o aim1lin the
fmmﬁ%*h%ff"é?c"t"ﬂ%’/%mg? Qggle%lﬁgasggm I’ﬁlo'r treating a PDE5 -
nmedi ated condition in a subject. 35. The use of a

g Wh’: 'N@[ﬁﬂfé)ém%frje%ﬁt V( R-cBHyPRiethgBmine)-7-(4-methylpyridin-2-yi-
: -(2- et hoxye I
aminohyH YRS YT AR @w%%g&%%%*@?f Gl 5 i
Ram3n sEai 0 Bythpriskiphered el #8AaMce. of G aim 12 in the
manuf acture of a medi cament for treating a PDE-5

s, T SO0 2, . 8y Bl P 5B

rﬁgh_ggragowpp Fmdm&da%oemmhamuWMqﬁ@amz@ wheripthe
I pyri | an Wb Borbismg 3f 707
Raman é%qcﬁﬁﬁmnr?rﬁéméﬁe@s%?eﬁ %r?gfgnxé%zsgi‘e &C§4 m Zegéfl lﬁﬂ% he
2 anfuMysacémit. e of a nedi canment for treating a PDE-5

medi ated condition in a subject.
31. The crystalline N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-( {4-methylpyridin-2-yl-

amino)-1 H-pyrazolo[4,3-d]pyrzm|d1ne—3~carbonyl]methanesutfonamlde of Clalm 23 wherein the

Raman spectrum does not comprise a band at 1417 £ 2 om’

32. A pharmaceutical composition comprising a therapeutically effective amount of the
crystalline N-[1- -(2-ethoxyethyl}-5-(N-ethyi-N- methylamino)- 7—(4-methylpynd1n-2-y[-ammo) -1H-

pyrazolo[4,3—d]pyr|m1d|ne-B-carbonyi}methanesuh‘onamlde of Claim 23, and a pharmaceutically-
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acceptable carrier.

33. A pharmaceutical composition comprising a therapeutically effective amount of N-[1-(2-
ethdxyethyl)-s-( N-ethyl-N-methylamino)-7-{4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-
d]pyrimidine-3-carbonyljmethanesulfonamide and a pharmaceutically-acceptable carrier, wherein
at least about 50 weight percent of the N-{1-(2-ethoxyethyl}-5-(N-ethyl-N-methylamino}-7-(4-
methylpyridin-2-yl-amino)-1H-pyrazelo[4, 3-d]pyrimidine-3-carbonylmethanesulfonamide is
present as the crystailine N-{1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-yl-
amino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyl]methanesulfonamide of Claim 23.

34. Theuseof a therapeutical!y-effecﬁve amount of N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-
methylamino)-7-(4-methylpyridin-2-yl-amino)-1H-pyrazolo[4, 3-d]pyrimidine-3-
carbonyijmethanesulfonamide of Claim 1 in the manufacture of a medicament for treating a PDE-

5 mediated condition in a subject. A

35. The use of a therapeutically-effective amount of N-{1-(2-ethoxyethy!)-5-(N-ethyl-N-
methylamino)-7-(4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-d]pyrimidine-3-
carbonyllmethanesulfonamide of Claim 12 in the manUfacture of a medicament for treating a

PDE-5 mediated condition in a subject.

36. The use of a therapeutically-effective amount of N-[1-(2-ethoxyethyl)-5-(N- ethyI-N-
methylamino}-7-(4-methylpyridin-2-yl-amino)-1H-pyrazolof4, S—d}pyrlmldme-S-
carbonyllmethanesulfonamide of Claim 23 in the manufacture of a medicament for treating a

PDE-5 mediated condition in a subject.
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