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Anhydrous Crystalline Fornms of
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specifically, this invention relates to (1) anhydrous
crystalline forns of Field of the Invention
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H pyrazol o[ 4, 3-d] pyri m di ne- 3- car bonyl ] met hanesul f onam

ide has the following structure (1): The synthesis of

N-[1 Background of the Invention

-(2 | NSRRI | =7 alds

o ;mgél %ﬂ@‘é@fqﬁ% hl) g%)ﬂfo%e‘?myé NSNS AT 7 At TRy AD-2-y1
amine)- i/ pvagzelott Adigyrimigine-s-sardpmémstharashiinginidabesh e éediavvine atucture

(1;m de is described in Exanple 115 of published PCT
appl i cati on WD 2005/ 049616 (the "Conpound
Appl i cation"). The &9 nd AppINTagion further
di scl oses t hat 8 HN-\\
N-[ 1- (2- et hoxyet hyl ) - 5-|\g -
met hyl pyri di n-2-yl -amn
H pyrazol of 4, 3-d] 8y,[|'N 1Al s{car bonyl ] met hanesul f onam
ide is a phosphodregtenase-5 (NPDE-5") inhibitor that
can be used to tredl G PDE-5- i dt'déd condition, such
as hypertension. Different solid-state forms of a
Theyath ok & IN-[1 g 24etho ey hH alN aty|- K- avveeh yiaatie) 7 ab-Hmetrgiph fiddi-24t amino)-
1BV G Rroa i hos R ET ae RS ERimpr 5 o
pubfidhad FEE @aplicetiin WO RPUHAS &(thed Gemppmddesisetibn”)f dhetbapeghd

Appﬁéea\}\i/@rgfg}'tl (ﬁst%fgtg% t?ég?\ﬁ[g-r(%i({amgk%thyf)-@QNie%pltl-inTeit%Hi )-750‘1-
metRyipyridip2-\d-embwy dt-RryrIdels.gdnvimigine tdrastiepy ipthaeysuifonamigasis a
phobPHoR¥EEREAS 2PBE-2yThiibr thit iV ha 268 Pb ed--HORL 6 nfdddida®omuition,

such as hypertension.

lJ;yl am no) - 7- (4-

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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car bonyl j met hanesul f onam de that provide an advant age
relative to other solid-state forns in nmaking,
w@eweasssng, fornul ating or adm nistering the PONEB6M01233
are desirable. As d| scussed bel ow, three new anhydrous
stalline for
meRUETrp bt A Rk RY 1 SR Ui RY P eH B TG -
carﬁonwnmri@ymlmymmlde fmanrWIdeadﬁ el{b?éméd'd-rﬁlﬁfﬁl@ biabrsolid-sthte Yéringin
anesul f onam de

ek AR Pron ol T TR e UATIPO 5o BFIaDs. A dscussed
belewitvdé nenénhytlas m&wlemform\oenm (@rethaxyethy et (Neeth - dl-

| -
e P TP R R RGP S92 4 et ny
carfgfwli]raﬁethar@swonwﬁba)vepeﬂweraw@cu o[
4, 3-d] pyri m di ne- 3- car bonyl ] et hanesul f onam de. In
anot her enbodi nment, the invention is directed to the
Form A anhydrous cr y@#nmary gbthedpventien N [ 1

-(2-et hoxwaiefehhaodﬁweﬁi\hr@tdeésbmmnmdm @FEcRA)o dhydo iR lline
for & n G 1 Bt D S -ehy RS Bz ey gt -

pyra¥0)0[43 ﬂ]pa“md'h%ﬁ cethbotinatbatesulfdnemidavent i on is directed
to fhheoker émt%d?r{ém’ %%ntﬂm{ss&%ueb E@thé oM A’Enﬂy'dl[or]ts c stalllne

et hox (t am no) 1y
fornbérl}l {:]1 (ﬁ Oferﬂﬁlllh Sn(&l)e Ayl- Wt%'l‘ 6‘[) 7 (X- methylpyrldln -2- yI amlno) H-
pyréhoﬁrwt} Wvﬂnﬁwﬂé B%arBOrWﬂﬂhblﬁ@r)ds]Jlmﬂbrh@BQ‘“&Uﬂnf anam de (" Form

B ; ) X . i .

Do DiEPeR RS el RE SR By e TR boril Bk 568
form OIN-git Reskpayetiyf))5- (B-ctiv-Birhathyash in {7h(Hnaethiyipgidint2-{yHarmied) -
pyré%ro zg:j H]pfrlny Jiméag]cggg gﬁm%‘ﬂéﬂa@?lﬂ!n r[mde For

m di ne- Nanesalt |)1am de ("Form
C )In anﬁt afrﬁﬁftbl@élrneéhﬂ?@mva@twn is diteetefl ipiber ForonC prhydiove crystelline

fornh 6% P@-[1C(Qféﬂ%§§/ettﬂ)@f5 (ﬂ%‘W Nﬁﬁeﬂlgﬂa?ﬁlnd Q’a(ﬁ-tmett%yﬁd?ﬁ E"?l é#nn% -1H-
et hoxyet h thyl a

pyrqzﬂgy[zlp’é/g]pmnﬁdnze ?,—pa éqﬁyﬂrasetganesulfonamlde (*Form C' )
1H qayahamm edibbivredt] M liiveihtdh rwu.@c@af&mmmmmghé &Néhst

e B o PR B Re B 35 HahbF rarn

1H-pyrezoie4, &d]pyrdmidine-8ctibdnyl]methapdsalfomaciistseleeted tomesyrbipon

f f N[1
CO”Q?QBe %%ﬁ&“f §a%§j(§[g§?h§|r mN?rret hg/l am no) - 7- (4-
et IRypnpiHen edibadimeyt, the frivergion islinegted oo pifadm@edioelaomppsliiane
conTpaSﬁg?‘&tbéHéVér]eWWl@ Eﬂg?ﬁ@h‘?l@ 5§ﬁleﬁ’1‘§ﬁl@q1etﬁy%mﬂob19 group

consj sti ng of Form A,
metioyr il 2alreming)-1 Py azasit: %ﬁlpéﬂre'Q\n?13éaarb°v¥ﬂmﬂaﬂﬁ%xifonam'de
seleelt adinmdgrous tuRsibiMg@nForeMA, IFSrml B @EitFee CantBtohadkcé@itally
treatment of a PDE-5-nediated condition conpri sing
acc%{aéa?ﬁ%?aéﬂ Lr i ng to a subject a therapeutically-effective
antoratotbdr ehnbaditnentntbe fnwentionts directed to methods for the treatment of a

PD%%B%%P%%W%Erq}flj@n'gsa'dﬁn%s%rmg |t6 é\lédg?etcp Y lh%%ipgxﬂgcél@:eg‘féét%

amount at least one form of N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-

2-yl-amino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyl]methanesulfonamide selected from the
group consisting of Form A, Form B, and Form C.

In another embodiment, the invention is directed to methods for the preparation of
Form A, Form B, and Form C.

Additional embodiments of the invention are discussed throughout the specification of

this application.
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2-yl -am no) - 1H pyrazol o[ 4, 3-d] pyri m di ne- 3- car bonyl ] e

t hanesul f onam de sel ected fromthe group consisting of
wo-o00a112955Form B, and Form C. | n anot her enbodi PENTB200d®1233

invention is directed to nethods for the preparation

of Form A, Form B, and Form C. Additional enbodi nents

of the invention are discussed throughout the

speci ficati on of Brief Be@ptubmaﬂhemﬁvﬁ Descri ption of

o FeaCTIs Sphate RORRAD, diractBi Sl POt
cal Eigl 2¢teds xcalaty‘latp@\xﬂey patiderf digettioo patpet toe FornfAr For m

EP% shows MRtV kJréﬁ@eér' dgﬁaagoﬁ %EP&}QP@JW B.

action pattern f
i I | bigt4 gowg @n )ﬂ“?@}”ﬁ)ﬁwaowéﬁ?ffq‘f?f%@n ptepept fearm Gf or Form

C. Elggs sr@w§ Eﬁ%st?&ﬂvé b6 #efrRdgrat® idPPrmi Aer mogr am f or
Form A shows_an illustrative DSC thernogram

f or Flgh ?HOBS aﬁf”astfa’?"es%%eﬁwqrﬁml‘ sfeaBve DSC
t her.gnggr@wsfaomu&mwa 65C HHefmoglars @Wema®. i | | ustrative

ectrum for shows an
|II '§t$ oM éa" *Stfaﬁves [H?pﬁﬁqlf’giprg?fp‘rﬁB Fig. 10 shows
an Figl Ystowatan Westfalive R’-Eﬁmettrurmﬂof BormOrm C. Fig. 11
SDOBE. fibnbud HERGALIETRIBELARSE! Fid or Form A E1 0.
12 an Tl ustrative man spectrum for Form B.
Fi gF19113| shayan Hystralive RameatspearuRdatempect rum f or Form

C. Eb9123116w§5'rp‘ﬂ§str§ﬂ/e>ﬁe{n?a)‘l SBwaopHJrrfﬂaactl on pattern
for _the material prepared in Exanple 1. Fig. 15 shows

an F'pi hpug av lusiptiverRamanpreddyimpidions C3cheme for the
pr epigs vitshons af XNyl pbwdériffraction pattern for the material prepared in Example
et hoxyet hyl ) - 5- (N- et hyl - N- met hyl am no) - 7- (4- met hyl pyri
di n- 2-yl -am no) - 1H pyr azol o[ 4, 3-
d] pkipi 15 shbmearBitcheiheratbhatbve aredialsérenarfordee prbedration@tN-[1-(2-
eth%ﬁtﬂg gN Qﬂylgn-m%mgl]aﬁfn% ?Lprﬁ&hﬁﬁ%‘%- - tﬁé‘\‘}ogl{]ﬁ pyraﬁl%ﬁl?
dipyriddinsh§rsarberyipetbpestifosgmige. t he compound i ncl udl ng: (1)
packing properties such as nolar volune, density and
hygr oscopi Ci ty, 2) t her m)dynam C properties such as
mel ting t efstailed Descrinlign of thePreferred Epmpadigentsi | j ty,

(3) THd JoBd- htﬁte%rﬁ‘ﬂﬁ 'étcbt‘ﬁﬁoﬁnld %E‘n ﬁﬁteﬂél@%ﬂééﬂme@ﬂysﬁ@i SrofdHibs of the
at i ent conditions,

stabilit
coreRL e LSO PR B teD A i P Geeaindnd srBoricty,
) @é)n(ﬂwfeﬂmwomﬁqseuth ssmeltigterferaturef @per pressure and solubility, (3)

kinetic properties such as dissolution rate and stability (including stability at ambient conditions,

e

especially to moisture and under storage conditions), (4) surface properties such as surface
area, wettability, interfacial tension and shape, (5) mechanical properties such as hardness,
tensile strength, compactibility, handling, flow and blend; or (6) filtration properties. Selection
and control of the solid-state form is particularly important for compounds that are
pharmacological agents. Careful selection and control of the solid-state form can reduce
synthesis, processing, formulation or administration problems associated with the compound.
Three new anhydrous crystalline forms (Form A, Form B and Form C) of the compound
N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-
dlpyrimidine-3-carbonyllmethanesulfonamide have been identified. As explained in greater detail
below, Form A, Form B, and Form C each have distinct physical propetrties relative to each other.
As used in this application, the nomenclature “N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-
methylamino)-7-(4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-d]pyrimidine-3-
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area, wettability, interfacial tension and shape, (5)
mechani cal properties such as hardness, tensile
wa@reoengtsk2 conpacti bility, handling, flow and PCEMBEPON01233
(6) fi Itrati on properties. Selection and control of
particul ar ortant
Cafg%%%% sy ﬁ‘?a?m'a? éaiw%fm%?%@ﬁ@aﬁmég% e 104 '@?eﬂﬂed to
embrabeditthgemerivdsarmng ofdd-[16(R-ethoryethyl) -6 dN strgt-R-nfetiyhamdran 7-(4-
mefh?lgwaﬁ] MBS ﬁ*py%&&G[ﬁ%Sd]Mmjdfngrsnc]:élrt%%klﬂﬁ%@arnesulfonaml%e For

dm ni strati on praobl Ssocl at
exagil QVOH%W%W%%OW Usegihoxsivh éﬂ%@tw&m’fwam@a i
metigidyrieor 2yl Gnire)- 1 Hipgragalofp @) rimidine-3-carbonyljmethanesulfonamide are

shoM'n[bxl,l'ogv%s 35&8@&% FéMd)Taﬁ ‘n%l‘l'_fzé) @(&m&\?u% éyh l %@orpa%e strl!ctureneoelow)

hyl pyri

(j\]dpyrl m dj ne- 3- car bonyl]mst Vtgnesulfo am de hgve been

[ As expl ai ned in yseat epAtet ai | betgw, F |
N

Jand Form C each haye di &ti Act physi cal
propetties rel ative to each thelN[. used in (f hi

t hyl am n
(-ezol of 4,
i ne- 3- cbrbonyl]nethanesub
co Hespondl ng "structure 17) I8 intended to'e
akl—saut omeric isomers of o—d—o o—d—o
N[ 1- (2- et hoxyet hyl ) - 5- (N-et hyl - N et hyl ani no) 4 7- (4-
met hyl di n- 2-yl -am no) - 1H pyr azol o[ 4, 3-d] pyri m di ne
- 3t-_r 8¢ "By{@l ] met hanesul f onam de. For exd J E’ %t wo
t auW@fmt}lt being ddvieragpagfcular theory, it is hypothesized that Form A crystallizes as
TauNSnﬂeHK) %b&feh&?@‘tﬁ&tWH B2nk Moii @Xéch@'rﬁ}aaﬁl?é( 5@?‘%{?&% rzérz](aéove
met hyl pyri di n- 2-yl - am no) - 1H pyr azo 4, 3-d] pyr
- 3-car bonyl ] net hanesul fonam de are shown bel ow as
A. Alstié\@iiieds e(ndljef.a.n(dquaut orrer (2) (exerrpl i fi ed by the
res nange {?r uct urElt . Tauto Taut oner ?_2
W t HotiPe BEPiRE RIS '\BV'% fb%\ mbeb?a{?feﬁfear NMR chegical shift.
hy pixt Uses inzeidrenbato 'ROMMR Ahecabpedviation “beseias i abloadt N(IR)signal.

aboy&;sed m Fb%e E)Of-lrﬂl&ﬁh Z@%adﬁpgva@ & %an%lﬂersc {o%zc#oﬁgl!atltﬁz-lq\ll\ﬁﬁ peak.

Taut onrer above I ons

As UEé’&brewa Bf BYZe FriEs {or M%Wtrmh@aéynbm "d" refers

t 0 As Ukt NIVReadnesrioC all NN the abbASiatiGrEeh” |réier’éﬁf£i‘n@!ﬂ§l@t 1t—l‘Nl\ﬂ-Flt"peak.
NNF;XS I{SQ& @Q@Fe%éé %t1H&§M%Biien%brgreetv% (ir“_llqﬁﬁ@%rs EOI,? qua%et H NﬁlR peak.
ab tﬁ%@%tﬂ. reffrengee tor BNMIR, thepabirentiation “et referé tNRRinglshlt NNTR@eak.

abbasaiéb@inireBrentd & "HINMR %o dBredialks® rSPRGS A HlﬂePQ-ﬂKMR%ak
abbrevi ation "

r eﬁg]re g&%ﬁ%gﬁ% Y E’Idqf er%yﬁmnwggﬁ'or'% MNused in
r ef e deTmeHPLC refeNMBR highIpessaiob figead @ironomographyr ef ers to a
quarfh% 7'0 lbkﬁ%e%?%x é&p&\ﬁ&q{j‘ff&o{o%f erence to 1H NWR,

revi ation oasnlet 1H NMR peak.
As ThQéQjmﬁ nD[PFé‘ﬁéTPGé’ﬁ’é@' qopditidH” NWPhQSth%tﬂf@er’iaheMed ¢dhdition”

refef i@faﬁ)y &)nhﬂor@mb&b@lﬂ el Péﬁ%tﬁ@%ougﬁ%ﬁe&%ﬂm@ﬁ% P[?_lﬁ%gd}

fferential scanning calorinetry
thmv%‘f %CP@CW%@%“@% by PRES ASE Qomgenadt ¥ rrsidnalnsgatyay.

The term “composition” refers to an article of manufacture which results from the mixing

or combining of more than one element or ingredient.

The term “crystalline form” as applied to N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-
7-(4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyllmethanesulfonamide
refers to a solid-state form wherein the N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-

methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyljmethanesulfonamide
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The term "PXRD' refers to X-ray powder diffraction The
terns "PDE-5-nedi ated condition" and
w0 pivespisenli est er ase- 5- medi at ed condi ti on" ref ePCT/IB280%/001233
condi tion nedi ated by PDE-5, whether through direct
- I
oA P e ROl S b e e
cell$ o)) yietding rififfracibrepeaké ehamsudjettic toeX- :afy ramnluﬁ act ur e
whi ] el n . C re . .
¢ han et Ak ARl o BRI R B R pigeatin
ancf’qyrrenrys@éjazatmmdpmpdmg upon the applicable circumstances relatmg to the preparation

of t% i] 1‘[ @Zetﬁ&xpé}ﬁ%)eé h\y et)'nyli{ &Q!hn%%'ﬂg%) ét!%yﬂg}w %%3' algjnov H-

r azol

Dyfﬂ@l Qff3- S]Pltfaﬁ'ﬁla?r?1°]ﬂ'i?é'ﬁﬂm%‘§@ﬁsﬂkfﬂﬁ'amdéé Ftispaaieriab a

sol irge @Fn@t;ﬁlrnfy%f&é/\tﬁQ{eﬁih@mtcﬁl%unty of N- [1 (2- ethoxyethy (7N ethyl-N-
| am no

t hy
meRRERpEE A BB RSP TP a7 bR SOBE By | i di ne
carb&wmaétbmymlﬂomuhaaefmtdxrfgaa adriveleichhleruCessar e arranged

R R T LT e ———
N-rysitiefiaiimg- 7e{|4{rrfe|tfajtwdm21ybaklso)vﬁhlaryrazulb[4€ﬁ:<ﬂ lewintidineX3+ ay
carﬁcﬁqgrﬁeth%sulfgﬁ |B§ (Nﬁ'ﬁ ( gé&ﬁ% Ql)él’l[ &ﬁatr' QQ) steﬁec‘foﬂﬁ %fjthe N-[1-(2-

out IS ap ation can
ethexypiylap(N zwlr%meﬁw mmO) F’védcmfevlayrldlnz?a!hammoﬁébw@zwgﬂ 3-

dlpWPedind- Q@a@&ﬁl]h@ﬁbﬁ&uﬁnﬁﬁ@%& ane@snd)yatd At BRods described
greparatl on of the N-[1
heréipo_ et hoxyet hyl ) - 5- (N- et hyl - N- et hyl ami no) - 7- ( 4- net hy!

pyr Tied \em2 *pprbrraicbutiodlly hetdpyabrzati@l” refers to a carrier that is compatible with

the%{h%r ﬁ%;r%éle% tqlug (g?rr?po% ; bO ?T}\(gglelgf {U %%q?&‘e g?etgfb S{.l(ﬂ'\ecamers may

be ;d‘[ae'mlc@ailcaﬂ),(ﬁqcegiam materlal composmon or vehicle, such as a liquid or solid filler,

dllu%t[ e’xc&%nﬁ (f]\géﬁr{ Igrfﬁ?%ep)fué %ﬁ% llrivlépgé mazo%og{](%)t@n%[]omn? a
chewﬁah@est Tge@re@rrw ymm@m@wpmwr%@efa@@ oradiministration.

CONY®RIbinNBlevdik GraRnfn: orTB%vén%ﬁénrefW§§ﬁwe‘? BFebdrfing the onset of a
refers to the solid-state purij of

preNnr:il y@yd@@tWBW’c@nWPget@r rl\ﬂzr%\teﬁy]gélthe onset of a preclinical evident stage of
a cd\ddmem trnyal @B}eao):rexreﬁ%nrfejmé PMis BotMmBedio; @EpHYRbCLaPYdNRE! a
b2 Eh Sk dl? rim - carbonyl ] met hanesul f onam de
su {Mmt r %{ @f?p@ga%)g ?nCUI ar solid-state formof the
N- [TLhe(tEn’n ‘relative intensity” refers to the ratio of the intensity of an individual diffraction

peagw?ggé(c%tamﬁle)as 536%%%{%& ﬂ)e'z) lhli' hxt%nls%f ﬂw%)stanéeét é]??r%&)ék BX&W in the

am no
samg] qdﬁfaqt'ﬁﬂ getipen. 3o eheHURNYS, ]theewtn@ﬁﬁegum sirragbd @eatds set to 100 and al

othé}@{tg{sﬁbgeﬁgs@mea g&o@n@jyytl cal met hods descri bed her ei n.
The term' rgalrar maceuti cal |y acce|fot able carrier" refers

to '8t theraneqipelly %ffeE‘i'i’ﬁﬁé{PP’Bl wTaf} orihat Rowtt igkgrug or
phat i etibia Ayl st thdt mmmmcucmapmgﬁ;mn madickl irsspBiile ofl & tigduer dysrds or

e b B 2RSS R LSRRI ER or ve cl o, such as a

| i glhederor “tre@miedt” (anhlcmespmdlngemns tﬁeect’lqudétrﬁaimgé’piemm paliative,
restglréﬁ\%pgrlrﬂ Eveﬂ%ﬂ@%&%&lt Pf é QJY)% el$ﬁ ltJI]mC@%ll{EX v%a%ent refers to

tran S (0] I‘ em ca
trea&mptﬁet QaS%Ofde?}@ﬁ%iﬁle @fieat h'elntﬁﬁftlth otl @ﬁndadmnnm ssibjeettwitbout curing

the ddMRitibR! T te %Ve@@ﬁtatlve tl@étﬁ\‘éﬁtﬂ dnB'he &Fresp%ﬁ&?‘(g?@?rh Rophylactic

refer to either Pr event %‘u e onset
treatment”) refers to treatment that prevents e occurrence of a condmon in a subject. The term

“restorative treatment” refers to treatment that halts the progression of, reduces the pathologic

manifestations of, or entirely eliminates a condition in a subject.
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preclinically evident condition altogether or
preventing the onset of a preclinical evident stage of
w@2@oenzissi on in a subject. Prevention incl udesPChIB2006001233
not limted to, prophylactic treatment of a subject at
B[‘)Skt evIo e condition. The term"rel ative
ratio of the intensity of an

i ndiryd &y@émrﬂlsfaﬁé @@tdo@leo@%%% b8 bese RGN Bbverdl e@s@ﬁog%ﬁ.c
he intensity of the Strongest

Pafamgtﬁlisa'e%/ P‘B’H; ﬂ@éﬁ&fﬁﬁ?' it ua e P?"quéé‘(fia&?P”pPéF?rér'He't"lgn

tempbfeire, WMdachd, absdigtion Bb&dsdopy Pittetr endhArRNORNBErdsesdy phfiern.
set to 100 and all other Intensities are scal ed

accordingly. The term "therapeutically effective
anmountt. BebecsystadXifagtAnagsiint of drug or

gram@d:c"rgsg%l is&&lturggfel'-%m ]An/?as errlnmec! bsy sur{glet cl?gstat%( rahifra%gt

response o sue
analysish @hergingle arystel Xoxpy alffra@:wedamaed w\rthe: anafisisivere collemed & renm

tempglraﬁ@é r@g% B&E%?%N&Q{ﬁ%f?g%@@ \y&t%bgfgg)( ffr%@tromeép%d o Ka

treat erst orative
radigtiasy Byangitips were rr@@rai@dw(tSWfRTaﬁ@@b faeotrol) anHSAINEY ¥6.02 (mtegratlon)

softwBR), BhRbd A& thé. %&dﬁﬁ)ﬂt Wi i e Eé\’/eFaf ?@E%p&éﬁ?és wiferSeach

or reduces the effect or intensity a condition in a
exXpggisp eQETafi G h Jue: Wil syPasHeE et B9 F%ﬁndgﬁﬁ‘é thedplg| data set was

moreﬂtﬁd?\VaeI{Enﬂédh&% Dapaidre %rrec{ea s abskb@pti%ﬁ’ D§|§§m@ Wltﬁébnts (ﬁ{emod

actic trea nent") refe
SATRESE PP 3 o selogAnd teclan & cEa AP PLIRG. 5. B, SOk Unversiy
of Gitttmgére a7’ (fbeﬁd(lihaﬂid Methbdd EfaH. meBItessnfgeAaa Enlsh 1095 AGNEBL38)). The

f th
orvad e s R o By G BBy i S PR D e
Strulcllwr%reb’wb]eetﬁ B, Siglitich diniersiabf Gittingén, Geyrséral iQQﬁereléasmw -2), in
Sp%@%r&fpy@t, e!nlj A&in acf t?}tﬁe 91fe h@d 6RO g@%re%%inp %E%IP 547 b§<9ected

severa crystal l'ogra e par anet er s
CfV%ﬁ"ﬁ@Wé'“@ﬂ?@tawsumﬁjéﬁwﬁ ablx1hay powder diffracti on

paltHeQ:F)@tal ﬁ'ﬁjcﬁﬁenctg tFBWEWa@%léB @etet'rrﬂlflerdg{):/??\g?%é@fapklr%ﬁfrachon
OS CO attern
R & HE P Eg LS SR A B e Cor) S PPt o 120
secofdsFas NEHA. Wae crggal sirndture tvab yoleddrigldgeat megtoad usikg SYELXS-97, in
Spedb Hrcf@qi’! QRd ﬂ:ﬂlﬁécyli) iRe mgn\%d 5? Bk € L%Féé%ts Wé S%E[f(‘l%’ 7. Sele ted

qu fraction data used he ana ySI S re collecte
crysigl sirughng f’%tﬁf%fam?éfelféi"ﬁf@“ée%i“ GRREP THMART APEX Singl e
Crystal X-Ray diffractoneter and Mo Ka radiation.

| Iti V5. 622 |
and Sal T va i 1 REOR BrBB TR BlFe B uikor AxS

Parbmeter Madi son, W 1P9diuefrom sever al serres of

Cryst|[8ysidines vvhere eachvendqesitir e covered 0.3 inw, pth

SpaadGexgposure tinme of | B®,/seconds and the total dath set

a Was nore than a hen| spbegog1) ata were corrected |or

b_abSorption using {NE1dmeealisgANS met hod ( SADABS,

c_Programfor scal i ng| 811eegs} KCL | ON Of area detrecjor

apf@ata, G M Shetdri Che> UM VETSI Ty of —Grtingemn, 1p97

betd Pased oI the metho gfpg?ﬂfﬁ Bfesstng,Acta Crypt .

W 8338 )1 Jde
Wavelength 0.71073 A
Volume 4893.2(7) A®
Z 8
Density (calculated) 1.294 Mg/m®

Table 1B: Form C Crystal Structure Data
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—ofined by the pet
| Paramefey) . 97" Selected|VpWetal structure data are

crystal structure was then solved by direct nethods
usi ng SHELXS-97 (Program for crystal structure

wo edosnzosent . G M Shel drick, University of GPCHTEN06/001233
Gernmany, 1997, release 97-2), in Space Goup P2 ¢ and

hod_of | east- squares LS] ng

Cryslah$¥sta™ed in Tahl e | TACINEhe crystal structure of Form

| Space\giaum| so determi ne-by single crystal X-ray

a diffraction analysi $6i9%5¢ht sanme manner as descr il bed

b above for Form A ex¢éB¥34(Rak an exposure tine of [120

¢ _seconds was used. Thé3.85¢®&tAl structure was sol véd by

alpish r ect et hods usi ng 1@HEE2XH2 97, in Space G oup P{1,

betand refined by the methorlinf | east-squares using

garShirL XL- 97. Sel ect ed | es.g84(@0)° structure data for FormC

Wasaglenggummar i zed | n TablzeoZBR Table IA Form A COry$t al

Volheuct ure Data Tabl ¢ 1143 gorA C-Crystal Structur ¢

z DataAs previously nobed, 1t 1S hypotheSized that [Form

DerfSitg (CARURIH) Z€S as |a4BoPRigim°L) and Form C crystalli zes

as rauatomer (2). Stngre crystar—XTay anmatrysrs
supports this hypothesis. 2. X-Rav Powder Diffraction
TheAg Pip¥ipesly rateds & isdyeihesizet ek m Agysializeaasl TEsermercl) and
Forel erystalades 26 GaltsinBrg2)X-Sirde @il Kiradarfalys lLipns thidhyphhdsis.
The X-ray diffraction data were collected at room
tenperature using a Bruker AXS D4 powder X-ray

di f &r eRayRavaler Difacticm radi ation) fitted with an
aut ?ﬁ@ér&&al%@u%rgs GHBRIR! Forid EMh%tF%rntm B&icte %%zgﬁén’?d’ X-ray powder
aut omat i c_beam di vergence slits, a Seco

diffigelind PGk dihe Xy difréetiondptalwere eflecieslaitream tesmﬁ@ne@usmg a
BrubE A B LR A S 8F dlfﬁé@&rbféérs(CQkoc Pé”lﬁal’ilbﬁ})g‘lﬁta@ @lt@%gémétﬁtsgmple

a 12nmm di aneter, 5mm deep cavity 't hat en cut
changgr 2 Relgithgte Q?P’W%fra%%%'icﬁ@?m ﬁﬁ%fﬂ?”ce'ﬁhté ESIEPIYENINAS

motidehidtrRtbr whd 4 Scilihiidg cblfrﬁe?cﬁ;aﬁ&é& Wird Pref2BRRF arﬁ%ly@sﬂﬂ%ackmg the
strons) with the X-ray

>éﬁ ays E gl en t h = 1. %

pow blg O(fp igmg Q@Qr\lﬁn C&l\l-‘-‘th atam ty:g% gutjipip a silicon wafer

spepigreh oroumeid Thd $ampldeasgotnied mbtieibeinglnadisagd with €ppér KO&IPHLS X-rays
r 0. oyer at

e L 2o oo SE e TT nBPho St & RATPR A Fusthplifes

wergeetoraied yitethe agaipmster mhmmn boralnwdsencxda Isetibreet Bskcpad ¢o@niper

00815 i oA £rablid emlo 820G *peélg é)bé%red R8I A3 dihdn

pea S obtal ne mere
agarnéi‘ta?%ﬁto@ 8¢ aflerdater Patgin fmmthﬁe mnglg C'tyﬁé'tsé’u%thfgl %cs“ Fomn B and Form

c, tﬁ@@é‘dk@@@cam@ﬂer@%ﬁ@ﬁab\é@arhdﬁb@ﬂlé?dntré@ﬁénwﬁ@no%?d cul at ed
\cl)\gg?_h ?‘?&’l e cr stal structure using the "
oty R+ ReBiapRds HoRBET ST dAR BIMERTE %ﬁﬁévﬁeaqa@mated from the
smgﬂ erghita Gtrudtur ueingihe I"RélleﬂFowd%E thﬂr:ﬂﬂﬁﬁ” n‘EddmlsﬂoaAd:démys Materials
p case:

Stl.l(?l%:& %%?SE%L%%W?%&%F glll:niu fagon %%a%%rf glere in gg‘é‘ cage; d\ﬁg\s)e?e%%thé
1.540662 8 (e WSiatpha Prrafldrbatioq Bastors @3; and Pseudo-\bidd @ofile\W= 0.01, V = -
0.08; 802} 002).

As will be appreciated by the skilied crystallographer, the relative intensities of the
various peaks reported in the Tables and Figures below may vary due to a humber of factors
such as orientation effects of crystals in the X-ray beam or the purity of the material being
analyzed or the degree of crystallinity of the sample. The peak positions may also shift for
variations 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 C, respectively. The skilled crystallographer also

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



10

15

As will be appreciated by the skilled
crystal |l ographer, the relative intensities of the
WO 200602085peaks reported in the Tabl es and Fi gup€pIB28060041233
may vary due to a nunber of factors such as
entation effects of cr in the X-ray beamo

acct’ﬁj Q950 Fedeggreafien wit s PF § 9b §Pﬂng5*Pf‘é|P%§QcPaB?m% B@Grated by use
of eﬁie@étﬁi/@ v@ﬁ/elﬁrﬁgﬂﬁﬁa’ié t:cbrﬂldbr)éd bedeht@rn%ﬁ)mb@ese'ﬁfh@owhe PXRD patterns

of tﬁ e cr ﬂ?lprﬁd?ar{a %és %i’gwrﬁsgﬁ Qvegtg?gvﬁ :afgl gl'l Zn Wn'un tﬁggcope of the

presettbmt/ermbn ally as defined in Tables 2A, 2C, and 2D for

For Fo r Iy

Crygl‘léa‘ tl\é l?%ﬁ[ﬁg%@a s f rl:'arfﬁ %&%%S%] al—'iégrt\ﬁjar?gh own in }:lgurest 3 and
4, rﬁ@&stwebm@ﬁb@ 265 |2ﬁ@né 2@li§therasriespandied aigtdifradtivn peagsiolierms of
20 t/enueg'afzté f?\'te%@ﬁlessf‘at Iién%%c ﬁ?r{-rﬂﬂi B Ifo(Pthh ?es L &98y eﬂ}ﬂ)?etéAqB t5'ths the Form

d sin q. erns’‘generat e
A PRI haYingp feé%tlﬁ%ttnt%é'twtﬁé@réwgtzﬁzo a’@gleégd@tsd@rwnﬁd)ea@ having a
relaﬁi{/é BfeRgiyl gYeatdr @RS MtaBlei2DNiSts &e AR dPERIS RAMHR BtivRfintensity
he Crﬁﬁ aI line materials of the present invention and
gfe%t&”%% 8re within the scope of the present invention.
[ 1] nsddoiigion, we:aE’MEQ@d B&RD@EﬁQn foOForFrDA i showirPIFGuR: 2 MThbleEBMsts

e Bt sl Ui ncpn B Bl SR it prsives o
Forghi A.fTeble 2B disis tt@a:labulated Ferm pesfs A arektisnidiensity @resier thes 10%.
for Form A, FormB and Form C, respectively. Table 2A
|ists the Form A peaks having a relative intensity
Tall aferm ARARDIBY8  Table 2C |ists the Form B peaks
An Taivet ty greater than 2% Table 2D
Thétat SntelSity ving a relative intensity
de i8S t ha iftion, a cal cul ated PXRD
( 9 ) de n, a
85pfsutt8!4uJ (wn in Figure 2. Table 2B
0.0 iot:ss.e alcul ated main diffraction
peaksd PRo_of 59\2'a4—u£s and intensities for FormA.
14800 2588 | | B89 1 helP2al cullat ed Form A peaks having a
16.9 e| aff®Pe i nPéBsi t yAQreat¢r than 10% Table 2A: Form A
18.PXRDMR& a TRbIoe 2037.60r m|B PXRD Dat aForm A PXRD Form A
19.has #0FPXRD paut er ngs hat donpri ses at | east one
1.6l TT isaek | onpop@ak Slghected fromthe group consisting of
b1.8 5 50 L B8 T Uai3 1679 + 0.1; 20.0 + 0.1; and 22.5
517 0- hoUEUTr el st wo 5é6ta I n one enbodinent, Form A has
22§ PX lg,rqpatt R—th R 5O ises a diffraction peak at
4 ey I ta. In another enbodi nent,
Form A has a PXRD pattern that conprises a dlffractl on

TabResE Féin 8 Caicuified PRROMTRES two theta, and further
COp--S-es ditional diffraction peak

=

DC)
q
¢

<

Aagle (- Relative prindie We¢onsisting of 9.0 0.1 ; 16.9
2-Fhefa [Inteystiy | aTheta |JHengity[5 0.1 degrees two theta. In
(degrggs)he (% A has a PXRD pattern that

ebnpri 8OO d) f £9.Bct|i o??-pedks at 8.5 0.1 ; 9.0 0.1 ;
and [1659.9 0 12teqgrleez.3wh theta. In anot her

egbofi nmest , | Ferm A haso a| PXRD pattern that conprises
@lgf T [ agppon| pegaks [at1g%z 5] 0.1 ; 9.0 0.1 ;

14.1 12.6 22.5 30.2

16.9 22.2 23.6 13.9

17.0 12.0 24.8 14.2

18.3 17.3 25.5 13.7

19.9 15.1 26.3 12.3

Table 2C: Form B PXRD Data



16.9 0.1 ; 20.0 + 0.1 ; and 22.5 0.1 degrees two

theta. In the above enbodi nents, the diffraction peaks
w0 d@et2dssed at 8.5 0.1 ; 9.0 0.1 ; 16.9 + 0.RCT/IE20060001233

+0.1; and 22.5 0.1 degrees two theta typically have
gt | east about 10% In another
PXRD pattern that (a)
iff fracti on peak sel ected from
.5+0.1; 9.0 0.1 ; 16.9
.38nd 24.5 + 0.1 degrees two theta,
7.2and ‘m)podoehmot cmprisqd at | east one diffraction
o.4peakged ect eholor om pge grdup consisting of 3.6 0.1 and
10.7- 2 |41 I degeges g Thetla. Form B PXRD Form B has a

XRDjpatter trat mpriges at | east one diffraction
1::§cgk EPQ. cu1 ié?. f szt?—h?;gfoup consisting of 3.6 O0.1;

s o4—i0 1 0114, 0.1; and 23.8 0.1 degrees
189 uo 18214 PA%ne BRhodident. Form B has a PXRD
9%attet®h that conprlises aldiffraction peak at 3.6 0.1

degrees two theta. In another enbodi nent, Form B has a
Taﬂ?@@F@ﬁﬁb@%ﬁd@ﬁg conprises a diffraction peak at 3.6
egrees two theta, and further conprises at |east

Amgb cicﬂwiatlvema,{\nglhfﬁlﬁa@ﬂ\/ecn peak selected fromthe
2-ghdup ndensy sRithgtaofinenstty4 0.1 , 10.1 0.1, 14.4 + 0.1
(Degrrgsip3 & Ql(Regieeflees’t wy theta. In another

6o R0 . | FEPf B hak2a |PXRD pattern that conprises

@ditf f nacwion| peaks jat1@56| 0.1 and 7.2 + 0.1 degrees

to® thetran | n2anothefs.enmjodi ment, Form B has a PXRD

pog t ernyghal eggprj ses; difffracti on peaks at 3.6 0.1 ;

. UL an 318 .1 degrees two theta. In
“‘%ﬁ%)‘l‘h’lerzjgnuuug5ém, g.}é:m B has a PXRD pattern that

%fﬁ“"ﬁ"iac +Hraetirof—pedks at 3.6 0.1 ; 7.2 + 0.1 ;

1

USCaMES 6‘?’1 2404 | o™9: land 23.8 0.1 degrees two

| t5%ta 1A the2ABovie Bihodi nents, the diffraction peaks
1&fent i f7.&d At 3336 | 0149and 7.2 + 0.1 degrees two theta
tApi ¢caléby hpves.a rlel |d.ovg intensity of at |east about
{10P% |1 ng.anot heg2enbogdrenft, Form B has a PXRD pattern
that (a) conprises at Teast one diffraction peak

e sel Ig)%%ed fromthe group consisting of 3.6 0.1; 7.2

or 0.1 0.1, 14.4 0.1 ; and 23.8 0.1 degrees two
t heEcﬂm raind o YRGS 4t cOMPilek Sttt ohed@BhctA eak selected from

i o bEEBUAT Y BSUG PD PERT L 0 A R PR R bde o
theto inmn€ ePXREMMBTT Fon@ Alzes aaPXPRDatieat thaircnmpiises acidimetiorsmsk at 8.5 =
0.1 g%gﬁéc%gv??? ‘hh%{ée #ﬁjérfofg{ gggb%m%iﬁﬁéﬁgé%%ﬁ r%'i%%l?rgat %Sn%JrBes a
clfracgion PaBG .5 (s BEeHSAwo (et Hestjisess comaeyiseatignst anp ageionsl

diffraéien géé@%fecteg Qbmﬂ% é}&ﬁa ®n8 Qﬂﬁ? oPabLe N 166ato. coHB r:+'051e§nc§122 5%
018|ffract|on pe rees two theta.

ak .
PECEINo Ut a”"ﬁlﬁ’l‘ ﬁﬁ“’?ﬁ’%@“ d qay a5 &t P@Paﬁﬁfétmat Compflses
diffraciop peaeat as dloﬁf D8GI0.NANPESE :L-@H de@re@s tvib thetd 6 BRRIGert WO

embtolalerge%t Form as a HQIQS perxrt?ern tha!: compnses daf?rac%on pea'%s at8.5+0.1;9.0=0.1;
16.9 + 0.1; 20.0 £ 0.1; and 22.5 + 0.1 degrees two 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; 3.0 £ 0.1; 16.9 + 0.1; 20.0 + 0.1;

and 22.5 + 0.1 degrees two theta, and (b) does not comprise at least one diffraction peak
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pattern that conprises a diffraction peak at 14.0 0.1
degrees two theta. In one enbodi nent, Form C has a
WOXRB1pEs: ern t hat conprises a diffracti on peakCHIB2006/001233
0.1 degrees two theta. In one enbodinment, Form C has a
PXRD pattern that congrlses a dlffractlon peak at 20.2
selgstof fRYPREQUR GRysEINgtoh 3-612D- hanst et Od iseigphidkthetdor m C
has a PXRD pattern that conprises a diffraction peak
at_ 6.7 .+ 0.1 degrees two theta, and further conprises
t one additional diffraction peak selected from
t heF@mmIpasGOPKRIS batieeh thék.compfised at ddst One Qffrh¢tioh Peak seledted from
L R L LR LR LI s APP
the@i 1rf or@cnibodimpetakgmedd ha. WPXR@pﬁteantdatz@mgnsee aﬁlfmagxgoremk at 3.6 =
0. 15&‘@9&&?&) ete! g M&%b@dﬁ?ﬂ If@HtB ha's:%rFHi(F(% Jﬁém%e{j {X,giPprlsesa

tern that co rses ractlon
diffagtio peak at 3re- babmeeng theteg p@éfgrtwﬁomms?aat "Féﬁ‘ @rmdﬁé?na'

difBRAGe Al octed HoM the &@xip ébnE’ o@atzuam 1b haio ﬁ@ﬁ]&m cS1e§nd 23.8 =
diffraction peaks at

0-1 dpgreesiws thegg- In apaifres @@b?%e@‘fh%q"a B flaﬁ aa"ﬁiﬁ%@ﬁsm% .C%mses
difffabiomMpCaitsas 3.8 +@mop7a2 S en megrba:t tmommd I8 a50td¢rfefrfbamtnlemnForm B

hasp %@%p%te&tﬁ% ecawgl’ésestd{%ac% o e?egks ?t r? E‘H;]% Qa%%+ é 1; and 2% 81 20.1
degeeﬂscb\m tmetat # anpther elmpddiraat,iForm Béak s PXBBmaitérn gt edmmisds
dlffrgct;]cm %kaaat 3% +JO 1; 3742 o0 } 0!0]1’4— (9'7 121 4 +OO ‘i"’anﬁag BZrQ) ?degpeeg twciltheta

des two theta preterably have a relative intensit
In ﬂ'(‘ﬁ‘ e pRhedimeltfe the cifrastion ﬁeaéfﬁ isepidied anbod Priene 7-2Ph- hilggrees two

thetlaaﬁa.c@nﬁm@ara@&ttvsrrﬁeﬁsh;a& at @Lst@%mm)%es at |east one
diffraction peak selected fromthe r%:;roup consj st

7ln a@otfer em d@en’@ Fg_rm @_Easba P{SRQ patiey t}aat (6 qpmpgﬁﬁ; aébeg% one
dlffﬁcﬁbn(ﬂ)@@{' sfstddwomtthegraup eondisiiry)of d8es0. N2 £@NPINL1SL0.8t14.4 « 0.1;

one diffr se ectedfro the u
and S o7 PRty v e, 8 PE e 8RR AL i ek
sel®.tedmohf tbe gnotip ednsSiraiBrdg: X604 + Ot and ZEzﬁrirﬁ Adedremsriw@theta.
and Form C were each anal yzed using differenti al :
scanning calorinetry (DSC). A TA Instrunents QL0O00
Forgii G P¥RBnt i al scanning cal ori neter was used to perform

eachorﬁlr@hé/ssd ﬁXRIﬁﬁ&tt@r@ﬁQfFﬂoﬁwpﬂ@e‘% hRadt8He |ff1%€ﬁo%5begl93§&% from
per mnute in an al um ni um an\M t he

20C
the |95ﬂua consistiohof 2 £ =P ni Q- 6Qén1‘bﬁ F@é yak* Oﬂh@‘d 20. 2 H 0 1 degrees
twoltigd eh ahé! BRb&fimdri e ok ICtHa8 @ Femﬂnidﬁwnﬂﬂ]aﬁ cheglsed\asiffraction peak at

t ed dat )
o7 s dpates e i, Bivat st o el Bl it s SR ehcngerises @
diftabi@nipagleatdd.6hent deyprestihiethptar iin gnecdmitobienesa ApieC hay 3/ BX@AD
paﬂr%}tenIZttﬁ?t r?gﬂgrﬁ%g %Iff?acﬁ&r\z;?eak Z{‘Pz{ I B4 %eglje?&v\fo%été) VYh %ge embodlment

olnts are represen at lve he sanp
ForporG s SR paSinen iahonmATSE GTaioT ass 26 5B E6. T feawes iodneta. In

onevmoam@nv £6:¢h @Ma@@xﬁ@ pgﬁeﬁﬁ fhbb&%pﬁ%vaed.ffrza@n DSk at 20.2 + 0.1

t her m)%r am obt ai ned for he sanp FormAis ShOWn
degrees pyQlipie- B anPB‘Ph?’EP%’HB‘%}Oé Fgrm Pr@? aé’?f&*&%g?fﬁ#@t praiset a
diffrhdibeRealddts. 7001 auRekedayo adtL¥Rd MAKdTIcOmprRes HiSkah bioZakitionkl

diffrgc\:/t%ﬂtpee%g se?'e?:?egfrom 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

For

diffraction peaks at 6.7 = 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; 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; 10.6 £ 0.1; and 20.2 + 0.1 degrees two theta. In another

10
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3C, and a second endotherm c peak at 219C 3C. The
peak at 174C 3C corresponds to the nelting of Form A
wab@erxsshermi c recrystallisation event at 1799C/1EB@6/001233
corresponds to the recrystallization of the nelted
d a B. The peak at 219C 3C corresponds
oG Foi LAY B PGP B ek A B Ao PRT R Sai) 102
0.1;0f4.0FRo0.m 1B Mae.1;2na 2y 2ed 1y gleeCmashde sia thdddvadroelimehts the

dlffr%%nt n n@e%nf?ed aI; § Z g)b1t gég dOB1f 3 fw;b% aﬁ?gﬁ'&g t’ %Ifé? %3% 21 BS aqggrees

twoametap@@@bIWQ h@atlwmteesupmﬂelsleasmawdmmwm ting of Form

B @%@G&g% %@ggﬁe t ﬂgﬁ[% hésag%ﬁo %ég’: r?{r;ﬂ? gjoé'gﬂ'gm@%aalt ¥45%ne
dlffr@bttoaupﬁéﬁseﬂqgtedtfnq@ tagrptrecanpistigroid.C i 0st; éﬁ@w@ T A4 Pieflit; 47.7 £ 0.1;
and720| Zr% ﬁTg raLXOMB tHdtd, !aﬁcﬁ(fb) 86!;@%%&{5}1& 163Kt e dkBRon Rak

f y an exothermc recrystallization event at
seleptpgdromaie 9iRHRICHS SIS A Serfibeniet-fr- At degrges twadistaThe
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nmeasurenents were col lected using 2cm 1 resol ution,
Forr:hZ)SDS&anS and Happ Genzel apodization. Because the

R.spectra wer cor de usi. n ectl
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thelﬁl‘bgiaR; otitoweehierihe ssmple o &oswe Atihahowe incigures.i ﬂFb&nﬂﬁlshd)vﬂsa okt
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recrg$thitrativrsg thlm‘hd’dad cwapgoungd as Ferin B. Thd peak acd10UE+ BIG d:dﬂ'esponds to

, Form A, Form B and Form C are shown in

theﬁg%égﬁo 9 and 10, respectively. Tables 4A, 4B and

4C list the correspondi ng uni que and assi gnabl e
For@S9E®t i on bands for Form A, Form B and Form Cl

T respectively. Table 4A: Form A FT-1R Spectroscopy Data
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, followed by an exothermic 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
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w. weak; m nedium ns: nediumstrong; S: strong 2
Experinental error was 3 cm1l . Table 4B FormB

wWO-ToobR@BpECt r oscopy Dataw. weak; m medi um  nsPCT/IB2006/001233
medi um strong; s: strong Table 4C. Form C FT-1R

Spe Data w. weak; m nedium ns:
theﬁgeztlngﬁf Qr?"%g s: strong Form A FT-1R Form A has an
FT-1R spect rumthat conprises at | east one absorption

ban ected fromth r consi sting of 696 2;
1085 B Eplobd %0 3247 3cm1l . In one
enbdoe cmsial strlﬁmrras & Hoars AabenE'B drid FSpethaumﬁdnﬁéd using Fourier-

Traﬁ%%ihf?frg%gﬁ ﬁ-’pné%regtwﬁggp fi‘?‘?ﬂ a;gecgfg é%s?rﬁ)lgsngf Fto f\ﬁ l—;o'%m B and

Forgderpeieidtaingd usihg 8 b@rmwlcblawam 3@2943*ectnor®termnm a,Smagnicolden
Gatfetéfnbl%eréﬂe‘éWT'@%%e%Ery (@Qrﬁ&noot&? %Q%ﬂa ?ﬁ')b gé\erl?@é"lgnses) The

sel ected fromthe group consi st
megsurernegs wers coligpfgd !%'Zﬂ)zcm Qfﬁfi?'&tlonl %aﬁﬁ@’t% and A GEAnAR ﬁPOd'Zat'O”-

BedzQ§4MhAFinag s@é&trEWeleRe&ﬁ@atLéM&bhﬁﬂéfref@&lm rA!Tﬁﬁ‘ftf’o SR PEpPRion

bands at 32 d 696+ 2cm 1
Wase'i‘?ﬂk%ﬁdrrie’ﬁ'f’g i%@%rﬁ% WP&’?"%[nW'ff?aﬂs?e“éeﬂ‘é'é?"ﬁd?i‘?ffsﬁ'ﬁf of infrared bands to
d:ffeﬁmths@stymdasmthnmmmradmmﬂ $p8@rtm?2 ;DublB e nAtureaddTR FT-IR,
ban%%rf‘iZns:l}’t%g:g%l‘her%llg mcre heneég)hgrig;%onqﬂe hi rbeg Iy]v&ven U{n%%rgrggr;}or?to theﬁower
Wa\r@nsrsberzegl%éﬁzpermzent@ﬁrdormm othemmemoteldnwamoz brett.

enbodi nent, Form A has an FT-IR spectrum t hat

CONMPILstRETe RIDEIpREL 0B Hban AS Farin BRI Ford.C ér@%ﬁowrﬁh Fib48 8, 9 and
odl ne

ot her e
10, iR Do 76 s ST oo RIS B ST Bsorptin
baride &s FoomA, Flos GraptiiFom Oamrshestdlelyct ed from t he group
consi sting of 696+ 2; 1085 + 2; 1188+ 2; 1540+ 2
and3247+ 3 cmi 1, and (b) does not conprise an
Tatétb%letnn 6rETbBr$de<at08Q0@45’ata 2 cml . FormB FT-1R Form B

_l
P 1]

lfnc‘tlpl‘i'al rg, ;

F v ona

D
d
(o

Abd fiptich. gnd conprises at | east one
324302 Aot © ;r oup consi sting of

+ 9

L Sifeje cﬁ“l”e%”aaw ﬂ and 1452 2 cm 1

Q*Q\ﬁ{_ m'd@" m B é\n FT-1 R spectrum

0

Sl n annt Yer
(16I Jﬁ% i sep ﬁgiag S 'Hl 1452 + 2 cm 1. In
154 P" enbod 2 8@ g\ E | R spectrum t hat

o Ses—gh - h'—m at 2 2cm 1, and
133.2\” m?é WETEIN uwasgmmeu'ﬁé??e e ad ilt i onal absorption
88Md select gd from-the-group-—consigting of 722 2; 920
1123?”‘2, 12 11 + P and 1395 + 2 cm1 | In anot her

108 iment — Form B has an ET-1R spdctrum conpri si ng
998M’hcnrpfinn bands at 1452 2 and 13 5 2cm 1. In

93%nat her enbodi nent . Eorm B has an I|R spectrum

928Wonmpri sing ahisorption bands at 121 {1 + 2; 1395 + 2;
831And 1452 2 clni'1 In another enbodi nent, Form B has

8108h | R_spectrum

775m

696m

Yw: 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 stretch

Region 1599-1530 C=C, C=N ring stretch and C-N-
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pr pti on band sel ect ed
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661 2; 703 2; 797

P: 881 2; 909 + 2;

g2@nd 1269 2 c

m1 . In another enbod

ment, Form C has

78%@is FT-1 R spec

[ rum t hat conprises an

absorption band at

72891 + 2 cm 1

I'n anot her enpodi nen

, Form C has an

ssdmi- T R speciru

m that conprirses an ab

Sor ption band at

TR Ceak 2n GThadium; msaRBdilMIstDRY. s copRy | ses at | east one
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1748 ET-1R spec
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absor ption band selected fromthe group
consisting of 661 2; 703 + 2; 797 + 2; 909 + 2;

Ta28. Form COMIRISpecttdicatyaidner enbodi ment
ﬂLCOﬂpLLSLﬂg_abSOLpLLG
 Fynctiong) GIgR her enhaodi

and
Form C has an
1 bands at 881 2
ment, Form C has

i on bands at 661 +

164ims797 2 an
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t her enbodi nent,

Regigiy th9€- 185 an
(15B@mds2te) 661

70| RNstisctighmied
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@pti $i ng absor ption

] 881 + 2 cnl' 1 .

Ln anot her enp#tfiafim®) Form C has ap FT-1R spectrum
13881%pld28vng abpePpRivoyneligstisicat 661 |2; 703 2; 797 2;
1398 + 2: and P09 + 2 cni 1 Ln_anot her enbodi nent,
12498y m C has an| FT-I R spectrum conpri $i ng absorpti on
90%ands at 661 [2; 703 2: 797 2: 881 2; 909 2; and
8815269 + 2 cni' [I. I n another enbodi nept, Form C has an
79%T-1 R spectrumthat (a) conprises al |east one

703bsor pti on ba

hd sel ected fromthe g

oup consi sting of

eewbl 2; 703

P: 881 + 2; 909 2: an

] 1269 + 2 cm' 1

T ngbakm: reksRSn; M meGIOTIstBiRy; &rstragor pt i on band at 688 +

2cml . In a
spectrum t hat

not her enbodi nent, For

(a) conprises at

m C has an FT-IR

| east one absorption

FobehdT-$el ected fromthe group consisting of 661 + 2;

703 Bf ggsgezw FT- l%(’ sg%%%urrrll lilzét cgﬁgg eé g} B eq 0&@%&0@%&?&%\889@%’[&

frorn rbhe]group|cnn$mujg hieﬁ%eﬁﬂjé@ﬁﬁm?}ﬂ 188=pf; n‘h5€0 h&sanarP247T= Brn -

| ON
In one

emgm&ﬁ Lﬁm neﬂas @ﬁlmﬁ chr&ﬁ%wa@&on‘mpﬁ@éé arpe(b%or?Maﬁél bO$d47 +

sel ect ed

an

fromthe

consistin

661 2; 703

3 co-. Wothgr er‘gtg)j:_hme@t Fg@]gA%rgso gth'Blﬁl_%gtrum a[:qpmfrlses&m&xb%%ynon
barﬁh@@ S2470L 3 @rﬁfmhu ﬁﬁthartcoh@a@ts ablBgstahs @ws@tdnanbmwlected from the

sel ected f

aroR TR B PoEy 2oteBa & pid {08 m

2 69
OB amen:

Forfrok has/AndTTyiRtspbdtiumetbatasmpbadet aberption bamischt 3247+ 3 and 696+ 2cm™. In
another embodiment, Form A has an FT-IR spectrum that comprises absorption bands at 696 2;

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 = 3cm’™". In another

embodiment, Form A has an FT-IR spectrum that comprises absorption bands at 696 = 2; 1085 +
2; 1188 = 2; 1540 * 2; and 3247 + 3cm’.

In another embodiment, Form A has an FT-IR spectrum that (a) comprises at least one

absorption band selected from the group consisting of 696+ 2; 1085 + 2; 1188+ 2; 1540+ 2; and
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Form B and Form C each crystallize as Tautoner (2).
FT-1 R anal ysis supports this hypothesis. In

w@arobiizasbar, the Form C FT-1 R spectrum shows aPCT/IB2006/001233
madi um strong absorption band at 1644 2 cm 1l and the

m B FT-1R spectrum shows a stron absorgtl on band
3245% 3f@46and2b>c49?an°f cpYPisg ag@bsasiion benrkat 152 “Bands
correspond to an acyclic C=N stretching frequency that

. is consistent with Tautomer (2). To the contrary, the
—fﬂe@iﬁor A FT-1 R spectrum shows no absorption band at the

c O FE/IOEi mﬂlﬂeqemmwhatlcbmpr&ebei leaav etk dblaarptidrdrand Aelected
from %%ﬁou%l%or%? m% .?g_lg 84d £ e% Q1?'1{] %2f @g%?%ngry hes Q#%ﬁm 1 4 another

aaton® UiP3ng
emmmt Spex Bhes erob?IFFmemrwm thebeampBsesreah aBerrphioC baed at 1652 h

2 cﬁmalnya%gﬂe#@ﬁ%glggeﬂp H)r?r{ B Eésaéhsli'loﬁ.g Bﬁmhé’t C%B%s)an gbsorptlon

spectroscop y man spectra for ormA, FormB

barFs# M58 =dane » GPY R @oTBIiseg ableas ermesiitiond! absogrion F@ﬁ%ﬁ@'ected

frord ﬂw%c‘gtr(fu@%ﬁs%ﬁm 5ah +3a0m] £2:(12PPL 9XdaBBeS ¥ 2 omMD)in Wﬂﬁher
| aced in a ass_vi al and ex osed to 10

empogirgent, 581 P "Eg AN BXHF $RECH YR c° lsing 2PsprRiigp ga’l?élaf ?s"é?er? %ﬂd 1395
+ 22mC MIA aficdsd bibbdfient BAs B 1ed aA R Rasatum bmhmmmgtaysoam:oa bands at

121Eg.%t %%%%H%R?%%nm %?rp;" It IEIaD%F\%{ e}f@lggmp S§ﬁjas ﬁ sPectrum
contixipieg irserptian bads at 722w, 68351 BH;HSsIM: Qsanddﬂ@ﬁ+ 2was InZangtimer
emtodirhdr, Y3k @"h%grb B@%gﬁtr&x??&ﬁﬂrémé%sot:&&ﬁb%dé 'AP?{%‘H@ gBHL o;

condi t'i ons aser Power
1213 v 3%t = 4 ﬁédé‘éﬁﬁﬂ%cm400n/\) Form B (measur enent

cong %b@@ﬁ%@%nﬁ ¢am$a hhRSEET- myaetrunﬁﬂ& HWonipﬂ&éérat least one
power a e

a3 1416780 BB OISR B SR = SRS 1 e oAb an

1453t: 4 e, aAd ) 8cesIdOcomfis@seatsbovsh band Bt gpersescdl, 12 and
13, respectively. The X-axis is Raman shift (cm 1) and
the Y-axis is intensity. The intensities are intensity

ForasGF@itrent s rel ative to the rmjor absorption band in

| ReC RN A A8 b REr % BRSNSl i o
frorm Hie araupIceRYIRNG PIrfi§ 1 cHRar it &17O% ti2c8F A 0DA AT SRo £3 pm
ano@her gﬂﬁéﬁnﬁerﬁ‘%rrﬁ @ HEs &n F"rffﬁ @S&Erbr\’x%a\l’ coJﬁQE@a@éEsor’ﬁ%rﬂBaﬁd at 881

Spectroscopy Datal 8m 1383s

+ 22@35}“ af[ugtj_wsrsembodlment Form C has an FT IR spectrum that compnses an absorptlon
band at 881 + 2 cm™, and further comprises at least one additional absorption band selected
from the group consisting of 661 = 2; 703 = 2; 797 x 2; 909 + 2; and 1269 + 2 cm™. In another
embodiment, Form C has an FT-IR spectrum comprising absorption bands at 881 + 2 and 661 =
2cm’™. In another embodiment, Form C has an FT-IR spectrum comprising absorption bands at
661 +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 C 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 x 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; 703 + 2; 797 = 2; 881 = 2; 909 = 2; and 1269 + 2
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1285w 1259W 1233m 1165m 993m 752w 701m 521m 310m w:
weak; m nediunm s: strong 2 Experinental error was 3
w@eodamise2 5B: Form B Raman Spectroscopy Data 1Peu/1B2eeiq01233
m medi um strong Table 5C. Form C Ranman Spectroscopy
Pata2930s 2889w 1707s 1651 w 1561m 1540m 1447w 1424w
om 3 80 () 925A8101 408HES BABE PlioBRAN £OEAF 2 a8 1nfp R1QRH eyBediment,

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; 797 + 2; 881 + 2; 909 + 2; and 1269 + 2 cm™, and (b) does
not comprise at least one absorption band selected from the group consisting of 688 + 2 or 696 +
2cm™.

As previously noted, it is hypothesized that Form A crystallizes as Tautomer (1) and
Form B and Form C each crystallize as Tautomer (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 Tautomer (2). To the contrary, the Form A FT-IR spectrum shows no absorption band at the
corresponding frequency. liis believed that Form A lacks an acyclic C=N stretching 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, was =2 cm™.

llustrative Raman spectra for Form A (measurement conditions: 2000 scans, laser
Power: 750 mW, laser power at the sample: 400mW), Form B (measurement conditions: 4000
scans, laser power: 600 mW, laser 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 intensity 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, Form B and Form C, respectively.

Table 5A: Form A Raman Spectroscopy Data

Band'

3255w°

3040w

3016m

2937s

2882m

1711s

1608m
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707W 173m w.
Form A has a

weak; m nedium s: strong Form A Raman
Raman spectrum that conprises at | east

wop®ohz3s2 sel ected fromthe group consi sting oPCPEERR0062101233

1383 2; 1473 2; 1569 2;

anot her enb

and 3255 3cml 1. In
iment, Form A has a Raman spectrumt hat

156@onpri ses a |

and at 3255 3 cnt 1 . In another

147®mbodi ment, H

141gmband at 324

form A has a Ranman spectrumthat conprises
5 3 cm 1, and further conprises at

1383ast one add

itional band selected fromthe group

1364ANSi sti1 ng of

993 2; 1383 2; 1473 2; and 1569

133z gM 1 . I n an

ot her enbodi nent, Form A has a Raman

131&pecirum t hat

conpri ses bands at 1569 2 and 3255+

128G T TN arn

ot her enbodi nent, Form A has a Raman

125&pectrumt hat

123
116

conpri ses bands at 1473 2; 1569 2;
I n anot her enbodi nent, Form A has a
m t hat conprises bands at 1383 2; 1473

and

993y 1569—27—4gnd 3255 3cnfl . In another enbodi ment,
75240 nmAthas—aRanan spectrum that conprises bands at
701;%93 2,—1383- 2; 1473 2; 1569 2; and 3255 3cnf 1 .
521tnn afrother—enbodi nent, Form A has a Raman spectrum
310rlnhat (a)—eonyri ses at | east one band selected fromthe
—oup qcns:s{:_ngr of 993 2; 1383 2; 1473 2; 1569 2;
W5 WGl 5 Bredin, b strong, (b) does not conprise a band at

2 Ekp&Rnental emdrvas +Bamt B Ranan Form B has a Ranman

spectrum t hat

conprises at | east one band sel ected

fromthe group consisting of 689 2; 1299 2; 1456 2;

TablerfdB: E&B6B Rawat $pecirpscapob#ier enbodi nent

Form B has a

160Pp$ anaot her e
153 i Qi

MBangmar—spectTym that conprises a band at 1299 2 cnt 1

305.4“!{.“. afrother—enbodi nent, Form B has a Raman spectrum

302 rat—eenApr+ses a band at 1299 2 cnt'l , and further

596 %nfpr: ses—at—| east one additional band selected from
He group—eeAsi sting of 689 2; 1456 2;and 1535 2cnf

293m_ | 'n r enbodi nent, Form B has a Ranman spectrum

286 ' nds at 689 2 and 1299+ 2cmi'l . In

ggﬁ'ﬁnf her _enbod ment, Form B has a Raman spectrum

ds at 689 2; 1299 2; and 1535 2cnfl .
odi rent, Form B has a Raman spectrum
ds at 689 2; 1299 2; 1456 2; and 1535

145891 . I n_anbt her enbodi nent, Form B has a Ranman
141gmect rum t hat] (a) conprises at | east one band sel ected
137fs om t he group consisting of 689 2; 1299 2; 1456 2;
1338md 1535 2cmp 1l , and (b) does not conprise a band at
1298816 + 2 cm 1}

1157m

1000m

689w

536w

173w

" w: weak; m: medium; s: strong

Table 5C: Form C Raman Spectroscopy Data

Band'

3084w

3065w

3009m

2988w

2965m
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Form C Raman Form C has a Raman spectrum t hat
conprises at | east one band selected fromthe group
weomwsistssng of 707 2; 1447 2; and 2988 2cm BECT/IB2006/001233
anot her enbodi nent, Form C has a Raman spectrum t hat
and at 2988 2 cnt 1 . In another
29%8hodi ment  Ebrm C has a Raman spectrumwith a

2889wy f | cant bhnd at 2988 2 cni'l ,and further

17Q7§m)r| ses at | east one additional band sel ected from

165'We_group conkisting of 707 2 and 1447 2 cm1 . In

156{fot her enbod| ment, Form C has a Raman spectrum

1540onpri si ng baphds at 707 2 and 2988 2cni' 1. In

144wot her _enbod| nent, Form C has a Raman spectrum

14dpnpri si ng baphds at 707 + 2; 1447 2; and 2988 +

13%Zem'1. I n anof her enbodi nent, Form C has a Ranan

137spectrum that| (a) conprises at |east one band sel ected

13d60m t he group consisting of 707 2; 1447 2; and 2988

13t6s2cm 1 , and| (b) does not conprise a band at 1417 2

1269 1 . AS prepiously noted, it is hypothesized that

1232@rm A crystal lizes as Tautonmer (1) and Form B and

11gter m C each cyystallize as Tautoner (2). FT-Raman

11@pal ysis suppprts this hypothesis. In particular, the

godwoT M C FT-Ranmpn spectrum shows a weak Raman band at

[ 7070051 2T T and the Form B FT- Raman spectrum shows a

17§ —‘ui am r<a||u|| and at 1652 + 2 cn' 1 . It is believed

%I §Ogorrespond to an acyclic C=N
stre{(c i ng r’equen%y that is consistent with Tautoner
(2). To the contrary, the Form A FT- Raman spectrum
Fors1PMS A Ranen band at the corresponding frequency. It

1S belteved that Form A | acks an acyclic C=N
st r BYreH) PR o Raeanapesirupeibalirsepiises et lpast and bandselagied from the

groJ@é&QBﬁfg o @3 + £2.138% Qpefsyh ﬁ% fg69 B Oy f3056Q740B, MO{EQF' m

her modynanmi ¢ Stabi I i Form A, Form B and Form C
em%@ﬂ&ﬂ)fﬂéé‘@ﬁ% aﬁﬁ@@mﬁmf@f QMRHPTS & hapg at BB 3 s In another
emtmmrnaant IFemim s aRamah bpscBlnd atcdnipriBesOBdmd At @SSaniBnﬁ?hbnd further

corfRp 8 o e i 1 e BEV PR PR o 663 2 1360 +2

1478 renandtsed pi2cal’l in anethat embodhecr 68150A &8s & Fiaﬂhbl@spectrum that

con{pngésrgéqé(m%gg "sé Qp& !‘}é5%¥ ﬁﬁ%ﬁer%ﬁﬁ%OE%r E\n g(a’ %J l—f{laman

errper at ure between a
Ewmbatecomnsq@éwame) at 1473 ia?idﬁ@%r 2,camd 385 e Bem .t hanother

emleE:l%?e‘inQ‘ftSrrm hRad HRahBEFRAN R &)nﬁ)h%' Hah&yatQhad e 95 m4$3 §5d1 569

rm C occurs at a tenperature between about
2 5888?555@% - A aﬁ%‘ﬁffe‘»‘ﬂabpa'ﬁ@gf EyBVRhaTA %are%%@avm trat compr'ses
banpOatIHO3 +BOT1IB3B. 4; $4THE B 1sd>°ee~r m@w Basg £ednhyst abl e t han
FormC. At te ure w this crossover paint
(i nePIEHG™opd g&ﬁﬁ i B /§ i e'%é‘?%nrsé’g‘i"unﬁg?tr\(?)(‘fof@r'%raé'eaSt one
bant beleaiextiyamatine gedub porsistitg of 0B ar; FBBMAB1473 + 2; 1569 = 2; and 3255 =
3cm™, and (b) does not comprise a band at 1652 = 2 cm™.

Form B Raman

Form B has a Raman spectrum that comprises at least one band selected from the
group consisting of 689 + 2; 1299 + 2; 1456 = 2; and 1535 = 2cm™. In another embodiment,
Form B has a Raman spectrum that comprises a band at 1299 + 2 cm™. In another
embodiment, Form B has a Raman spectrum that comprises a band at 1299 + 2 cm™, and further

comprises at least one additional band selected from the group consisting of 689 = 2; 1456 = 2;
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These differences in thernodynam c stability have

practical inportance. The thernodynam c stablility of
wa2oeystssd | i ne form affects the potential shel PCT/IB200601f01233

a fornul ated pharmaceutical product conprising the

tallin orn1r§%)ater t hernodynam c stability
a”‘g@? E2FTy BAPBPLEEROSRah FPehg s %ﬁé‘]“ﬁ” $ROFlEUNp eqmmﬁ@g bands at
689 02 Emd oed 2ph érlﬁﬁﬁﬁbﬁrleﬁ&bdnméﬁ’tdﬂﬁgﬁ B|> had aﬂ@’eﬂhdnl s@Betrum comprising
n,t il

vafl ol GO 07 £p HT R T i S, by EE. o B o Raman
SpetCtm'pepramrl&me@a(I@ 2 689 1209+ Rj 1456 A; ofd 1536 +@ompound) or

pr oﬁ%ﬁh@ger%%h‘ﬁe?ﬁ RYA BRad é‘ﬁ%a@épe{cﬁ&m ﬁ'\ra?%ﬁ rlisé%% Il'éast one

erature changés during processi ng
baride?§ Fied ffﬁmtﬂweofewmﬂ%tln@ 9f @89 =0 éZ%Qr:y%,ﬂ&ﬁfﬁ 2 ﬁeanﬁd 5&5 ¥ mnm and

(b) @bt ReEonGri¥Sh Bhld AG3fee Myt f the resulting crystalline
formis not the desired form it may be necessary to
nore carefully control the processing tenperature(s).

Fordy C Ramphol ogy Form A and Form B al so have different

B LA A A, BB
gro(xpycdmsatngmﬁ 307 € am 44f £ @cand9$s & abmtroin [mhﬁth@gé]nboﬁﬁfeﬁﬂ, PoraarTlhas a
T Y T
a Rgmay me\@tﬂim )W'ﬂéﬁ higblmasnt *wnld@é&ﬂfi@#d 3 ke’ aroiiptier capypris@Eoat faa® one

ad&t%ﬂﬂ%b&?&%l&te@f?&k\qﬁg Blip LHsREhg RV EE 8 a ?4]:7r ﬂtIﬁanother
range in size maxi num di mensi on roma

emPﬁdeP%@f% C4135 (72350 SPRE B8 PiS)gi heass 3t 780+ ane é988 = 2cm’”
In aibi@eicIRsbodiffeas Eoth € hes £REMAEN sdciin BEHRMRGY bRsendAl 5447 = 2;
amﬁﬂ@ affegt the ease of processing the conmpound to
% #&8"a for mul at ed phar maceuti cal product. For
examginethercermeeitteet, Fodneohm@harhmgypeemmn mak@) Edndrised dt @ast one

bar@%gleaéﬁq)ﬁﬁﬁ %‘Lrgg Lﬁtﬁ%ﬁmsqar\élp "/A()L}l 2S14'16217t (t:lbyé:# %f%:m and ( P) does

ore” &g nsi ona
HOtF@'@mSﬁarﬁ?@Wﬁh%@t@\%ﬂ flow and handl i ng of the

CONMROME Qoﬁsﬁﬁ{o@%{ it |sr59|5&l¥ésﬁgd ¥h|ateF(§ra|§R9cr95ftaH§zlel: ¢ %d’t&ﬁbr (1) and

processi n%@ | éti nTg St ep tive
FOfWéBemdeFOrm aﬁwrpfﬁeli'@gaf aBtorf@bﬂzbrFTFB?'ﬁ?'Aa”ab’é\SﬁPFB’C’éﬁEH“S
hypEmém Gn @bﬁ&ﬂ&@f%@ Feiinf € & ainak ispatBumBPPRSE ABAETamdrVald A 1651 +

| i htI yellow sh tao i p
2 oy BisP e i B Eraan Sotmim T ome s Bemé e 4823 e 1
is bBi@ved tﬁatttWIecbahdis;cohaspoa? tol aphicyoyie bl:F\Mrétdhnﬁ{lfq dquertty tﬁa_ﬂ& consistent
at e rmaceuti ca
witPFRHEL CIPPE e Ren? Thelrm & AN B BT ol S i band at
the GWGLSh@dmtfﬁeweenph git e dekaved thbifform Iﬁd@cks lae apfebis@=Npsirdtdhingof

freq‘i.:@nﬁ:y%@ct,dug&t br@&éﬁf@s%@&autgﬁéﬂm to-batch variability in
he crystalline formof an act ive ingredient generally

|s not desirable. In the case of .
C. Pbdekick 2f BIrMOX ¥Bih ¥ lahd Podt et hyl - Nmet hyl ami no) -

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 crossover in
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
thermodynamic stability of Form B and Form C occurs at a temperature between about 40°C and

about 50°C. At temperatures above this crossover point, Form B is more thermodynamically
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7-(4- et hyl pyridin-2-yl-am no)-1H pyrazol o[ 4, 3-d] pyri m

i di ne-3- carbonyl ] net hanesul fonam de, the color of a
whaioeh2s8n be used for quality control purposeBCT/IB2006/001233

provide a qualitative nmeans of assessing whether the

phase purity of that batch satisfies the gesn red phase
STa%W?'P forat Gnffdpraperatires Q8P Y fhCrossPYRi Reipt (NEYTIRG At o

temb&ﬁmdsa%mao% M@bﬁmmdyyiamﬁa@lsmbleltmantﬁmfa nal

I d [
e eaF B e PPt SRy B PP RS FOrRATERCt ™ he
themmpﬁmhamﬂmhmfr ot m@fys‘tajmmorat adidctp tredutntial aipgiirlieaf iadérenulated
pha\f\nrg% [xt?ca epﬁ&?u%pc%m%l;lglﬁé fﬂle lcé/gtglh;»ewo% pé%ﬁtaepﬁ'lerln%dyr%‘?n @&QHM;? t

ntain
gene@ﬁsc@@@mwlth mgel‘rﬁélelphfomme formulamﬁimhﬂﬁ”@ﬁwt'CEMth@TRO@lmn

dlffJQr%eg & th&%@%aﬁfcesté’bgl dah @R&He &H@@\%J@ Brtoées@fn? FQUm lﬁ“elevated

Form B diti onal Enbodi nents of Form A
temgpratusasie i femie miling ohthe Qﬁ’ﬁ@O‘é‘dW‘iﬁé@‘ﬁ%‘?ﬁﬁ“r@Siﬁ%ﬁ fgn%gﬁ
rrgbrfa’fwc%c tSueteRPatkiuPd canges ddridg QSQJsQﬁ@pdtMallyhﬁh PesulMdnan

conger&n}:roRifs nfea%EyraﬁwP%é “ > nﬁﬁgﬁysta@%r SHﬂA(?ﬂgegraeg sy 3%ahne form is
not p&tdeeureml fera P riagiba ge@sd&rﬁ forraart carafuhemkitra thedardceséngl
tvvo theta, and a FT-1R spectrum conpri si ng
temﬁ%%g’feg tion bands at 3247 3 and 696 2 cm1l . In
anot her enbodi nent, Form A has a PXRD pattern

CO[T'EI‘IM%I#% gzlszractlon peaks at 8.5 0.1 and 9.0 0.1

degre heta, and a FT-1R spectrum conprising an
absberptA s ieam @ aéqo e differgntcpystal moipRolagiest Hdthough factors such as

terrfé@f%ﬁ!?’é BN, wﬁ@ﬁrﬂbs%@d@dﬁ%ﬁ@s@ﬂ&bﬁn@ déﬁ%ﬁédtﬁﬂyélﬂl morphology,

diffracti on peaks
Forpfpgng FogR & clpapyhave désﬁ@f&ﬁyatﬁ{ BY, Hlbcngéqsn gorgbé Eylpﬁ‘g"ycﬁ)l(h'blts a plate-

likeDwonst®loat. 6(961 B @plcé‘my bxrasd a3124(7ie lll& taompAologyl Fo@nOich@prises a
er.n cO s

m;x&r? ?fq%ﬁm $ P gﬁas ﬁggg]ggr%%n?sgh% rarB;ein rr@xmblml ensma;]%%o gbout 5
micfn$ tald@puiedse ntievong; hyeically 5@rh@|6(aml§ﬂdn52 spectr um conpri si ng

a b SPhdE 'df?f@rep%qﬁ mﬁ@h@gé‘&@o ten ntl%\fgwﬁzgi a@ec})@%%agé%}?ro%&ﬁ]ng; the

anot her e
corrwnm fograpgrez fgimyiateghpliagnacsutisel Ripdugt 5‘%6@@'%@@?@&%’!&9\/\0

moﬁphab@yv caﬁ%ké‘ﬂl%%n& Bl%@&gsk'ig"nmmb@! me@aﬂ@ﬂ/da 945’[93@(55
In anot er enbho nment Form A

: A ha
mor@gol?@rq{teg SR epurgimengirsd! FesEting "B%”&Y@dé‘?wén% har@lllrlg Of the
confiRUREBSebyhpkdvRigahe cu3d offiltRAIE IbrEp &g dnantabisting st8pdrglative to a
”GGE%B%% at 1569 + 2 and 3255 3 cm 1l . In another

m%%f?{" %%orm A has a PXRD pattern conpri sing
diffractlon peaks at 8.5 + 0.1 and 9.0 + 0.1 degrees

@ o and a Raman spectrum conprising a band at
325% I n anot her enbodi nent, Form A has a

PXREPTRA. Ferm Béoﬁﬁvm@ Algo Haverdifigeant Weuabarpesrangesg FrmA typically
hasaans(ﬁgi%lyQ/eﬂ'b\Aﬁ)sh]Eo @sngrc@ﬁﬁatlgw&lh@tgplca@g Hasn ﬁ%&ﬁ@ol%ﬁ&{ FMR C
piga e "'%ﬂquﬁglﬁ%ﬂomo%pﬁ?%ts%pac'flsxm Wt -2 oRated pharmaceutica
pro&NBrdnShB@icd inbf drathé bRk sinadf ik detive ifgrddientDudalso the phase
purity of the active ingredient. Baich-to-batch variability in the crystalline form of an active
ingredient generally is not desirable. In the case of N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-
methylamino)-7-{4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-d]pyrimidine-3-
carbonyllmethanesulfonamide, the color of a batch can be used for quality control purposes to
provide a qualitative 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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0.1 ; and 16.9 + 0.1 degrees two theta, and a Raman

spectrum conpri sing bands at 1569 + 2 and 3255 + 3 cm
wa.zeoefiznsanot her enbodi ment, Form A has a PXRD Pp@Er/1B2006/001233

conprising diffraction peaks at 8.5 + 0.1 ; 9.0 + 0.1

; and 16.9 0.1 degrees two theta, and a
COlOSIpé@tfrnamf@m?vtwlrﬁ’godyatrﬁﬂ@e?a@nci2?7@5”3?'91 %@ererth? CO'QQ@BPG”G?S of

a crRtlling Rk affb& t@@b&bﬁ&m@ %bfﬁg kg hted bRAEAt ApPRSride E’éﬂﬁa of the
attern conprisin fraction

crysgdige &wd Pf%ﬁﬁmt"h‘@? af%d%ﬁﬁ &"'“a{‘ea% OtHer?éeP'B?‘ﬁP ”baf’”%i%‘dor psistpngy for
the @B@icher enbodi ment, Form A has a PXRD pattern
conpri si ng di ffraction peaks at 8.5 0.1 and 9.0 0.1
degrees two theta, and a nelting point of 174C 3C. 1In
D. mmmbhﬂEn&ﬁHGGMEent Form A has a PXRD pattern

The?&l"ﬁ@b%he”%ﬂd%rf édm?é}\té’ ﬁ? Efn® ang%r"mc 9.0 + 0.1

gr ees et a, mel ting point
_ﬂmmgalﬁﬁmgﬁﬁnigJﬁﬂnﬂher enbodi nent, Form A has a PXRD

pat th %ﬁ@erﬁ%mﬁén? 'FBQn ﬁ hgé Eh&ﬁﬁtp'aﬁ’&n Qﬁﬁ&lsﬁ\b aQlitPactiBn éeak at8.5 =

egrees t wo T- spectrum conp risi ng
0.1 daseensive E‘ﬁtab%ﬂ‘i'oﬁnaﬁT l?;zaqcﬁrus' OmPsgRY %PS%P% hag 66?%&? +rem’-
In aﬂcﬁlﬁ%eﬂhb@@neu’ﬂﬁ@cﬂ@t ﬁhgraf?{m&t@ﬁ%mpﬁﬂﬁgﬁ difaatoneBRERB.5 + 0.1
a rn
coo eSO LS5 S BT Sl e o2
cm’'C Qivpriditisdr @@bedmahsmrmw el alFadmd ratte®24mprishoadiffrdction deaks at 8.5 =

0.1 %r\’rdné b,:, g 1%%9{%%3 é" Cgnd %gT Ih@ﬂ&ﬂﬁ%@?ﬁﬁg@%%‘ a%g& tlon b%ﬁ(m:lt

terﬁ conpri si ctron
3248: emD. I ano@er(pmbocmmnt FarmjA h&s angrR!@ paﬁmw@ng wa‘ractlon peaks

at B%Sh 967?13% o5 1ol4 Féeﬁ%@& R\éomﬁétg QiR ra'F%LIﬁQ{)@é%ﬁﬁ’\chFn ﬁﬁn%@iégrﬁmﬂ\t bands

and oi nt
at 69E 2o e?ﬁé@?f’é?r— ebodn FBRIber em?P?fmAnWé%fmaﬂﬁhalé PR pattern
congﬁ&ﬁd?&ﬁra@mééalé?gg5d'Of f: @?C!IG Pinpeaks oat degrdes '!W(théta,, and a FT-
- an a.FT- 1R
IR g PR E i BBt e s aap bR o8 11 g
2; I&ﬁdotﬁé’r@?nbo&m@nn Bormamilasan PIXARD patigrrpeimprisiod a ﬂi'ﬁwloraiéak at8.5
anot.her P ;
o R ST Bl D g A B S, o
emtiokigtea, Farnﬁrhasﬁa BYSBR pettam conpising alfratorakrsl ﬁb@ Pen- 1b#¥3t¢es two
thet% g%ﬁa#réa; gggatrlnm’ coﬁ?ﬁs ﬁ’q (ARBL 1SBSE LIHABERPS T NG aﬁother

n anot her enbodi nent, For
emijogisnest, BRIRDA jat 2 BXRD @aiigse FanRiiging difracien Regks #dics0: é@n%f? B=0.1
degRed tidWfed; dhd g%alna‘ﬁ%gé&%lﬁ] do\ﬂ@ninhbi‘é Bandait BI5514R8 é&Cihabdther
ISI absor ption. band
oot FORBASRS S BRCD PEHAe ARR EEP A S5y 2 PO 53 0
degrded t\&Qt'ﬁErta #hdaRahan sbectamodoherisientznds aerse9 +BandB326thadca’. In

anoﬁwe g%ﬁ_t %nrt ?—’o?mo L I EQE(deI Eér&%&“g%ﬂ}g%ﬁ%%o@beaﬁs gt 8.5 Q o.]r, 9.0 +

0.1; r%md NR9syEt dagmes ct\mﬂpﬁhasan‘migi %aymrqpmtwm tsengnGbarsog! 1569 = 2 and
325% l%Scrﬁ 128 tr%?égﬁod?fn&m Fl)rm ﬂrhgs g Pﬁﬂﬁ%ﬁé‘rﬁ %Sﬁxf)r‘dﬂig dn‘frac’uon

r|S|n

pea&mttarfe* 04 n%a pﬁemd 16F€b4= Pn1 Aewags tyo rmr@ap%e BéFﬂﬁn Spoctfum
corfpRERG baHda gt iz faeks 0n; RRBKS Al cfy'>

In another embodiment, Form A has a PXRD pattern comprising a diffraction 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 melting 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, and a
melting point of 174°C + 3°C.
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+ 0.1 and 9.0 + 0.1 degrees two theta, an FT-IR

spectrum conpri si ng absorption bands at 696 + 2 and
wW@2eé/1356Mm 1 , an Raman spectrum conpri si ng baPdBIE006/001233

1569 + 2 and 3255 3 cm1l, and a nelting point of

174C 3C. In another enpodi nent, Form A has a PXRD

pat PEPRNYEHRCHTICRT YA hasca PIRP prikkscoRiprising g diffragtiop: peak at 8.5
+ 0.1 Gereeind thetd)d F2AR Spectrlm ko r@&ﬁﬂ doasrplidhaiand a4 713 l:rR1 and a

ectru ouprj sin sorption ds gt 6 2, 118
ol R S5 e §.C.c 7 4O eR A REFEr e A 1 S g gomerisng
dlffl’eal’a)dfpeats 21869 0+ shdamk: B2 9bgreds tWﬁﬁI’ibta a&ﬂdR&quhldﬁ@pnsmg an
of 4 Addi t | onal s, of FormB In
bRl i 2 P BRSO BRI G et BT g A
Forahi A fiasacRXRInpaieakcoapridnddiftratlion pdm«grae&_s +towo 91ohal. B adt di6.9 = 0.1
ceo s B, ABEEL IR SRR L0 BRBEP b AR b3 a3l 3022 o
andgarnelgngpodd niph 7k F fl@"Qi ¢h drfothec emipelimeralEoat Adia6 ar-a@XRD pattern
conﬁbglﬁggffragm %Q tg@%{%'l%)g\géol @%’%ﬁgg%gméfpg%q’éeilt\qgthfta aFT-IR
spegiamn mpr@m@bﬁormlnm barfe £hG98 14 188 PXRDA Bad s am ', and a melting
po”ggpphbéug%a diffraction peak at 3.6 0.1 degrees two
heta and FT-1R spectrum conpri si ng absor pti on bands
at T’BDOfmer#”POS‘L'H@Bt Formginas14B$RD patiery comniising a diffeaction peak at8.5

" og @P?@éﬁ?«ﬁﬁhe’rf@rﬁﬁlﬁ sbeﬂﬁruﬁh CB%BE% r@aénta%‘é&pﬁd?l'mﬁb §t| rIZQ%as cm™, and a
| actl on

Rarfir SR S5 S B AT & BR% 4B eB T AP ABRNBLATeedgtony Bam Ahas a

' meﬁaﬁei’ri cohaplisitg diffAitichP@akstat 8. 5801 AdkbR0 +B. 1cd¥yikes twortheta, a FT-IR

iy
soef R RS AR AL bR =pieme? G« B SR 3 b spocgrm
congheiging bands wo1 36A et2aanaﬁ655=.ﬂ' 3 IcR’'s preatothenemberimérs Fogm A has a PXRD
patt@ﬂ%%mflén‘lﬂqd @'Q&ﬁg 8%%%%@'& +[92| 1&'%9—% 1; grmd %‘%Dézjﬁgeg?eeg two theta, a

n one e ofm B has a
FT-EoReeian pRDREISHY APSCERLED mﬂdpébfwﬁaﬂ 3188 + pand %Pé@r 36m tang 2

Rarﬁmp@cmc@w@hé bmsameb +@fanale,§é‘5 glm n anot her
enbodi nent, For a PXRD pattern conprisin

di f W@Q&Wﬁ?ﬂ%@ﬁl@gt ﬁ?fms‘\ %as %PﬁR%H%FeW GOMRYiSifg 8@@9@@§eﬁwt 8.5
+ 0.1 bR 8.0 +AMdeyrdve id theta i Fit-IRASpecrulkBéompdidicy athsdrpib®bdras at 696 =+

2 ] R e or SRS BT o oproa 5B T e P gy o, anc
a m@ltidg peg et ¢ wa°a. hletaaotha‘redﬁbadln%htt Foren Aobasd PXRD Bdi®6: comprising
dlffrgg’lon Ipeak% 9t8g”>e_f? r?g‘é%d 'o(g? na‘ﬁd %E 8 'B %ehrag%ﬁ}vfpﬁ(e} Dfp %t %rspectrum
corrmsmg at@somtnornlzqands al(B98 ;= Zah‘cBSZEQ zand 8247+ Gegn bes Raman sbastray

Y 9 11 k30
Con@’ﬁ‘%g%‘?én@%%{ ﬂ%gr %a@&?gis a§ 5§?RD§1(aat rﬁglr ‘%:%‘"&%P%Fkﬁg 3aC
diffraction peak at 3.6 0.1 degrees two theta, an
Addﬁ'gnéllgn%gg%ﬁtgm EQRIY | sing an absorption band at 1452
cm and a nmelti ng1§ poi nt of 218C 3C. In _another
enb'Bd’P?ré’ﬁPOd”F%fF rhoBN RA$s a PERRIape ceMArissriptiirastion paak at 3.6 =
0.1 dég‘rédsa@b thafa P FK-IRkpairbm c@mgrléﬂ%nmorbm Hah@d &,148m0: 2 cm1 In

E ectrum c%gbprlsm tion J5 bands % t%é 31
anoRCLAPOMRRY TA87E has @ RKHD PR coraprising g PEAHPN Brakt 38¢
deg¥Es twathataahdET-IR spectrum comprising absorption bands at 1395 2 and 1452 « 2

cm™.  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 1211 +2;1395 + 2

and 1452 = 2 cm™. 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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enbodi nent, Form B has a PXRD pattern conpri sing
diffraction peaks at 3.6 0.1 ; 7.2 0.1 ; 10.1 0.1 ;
wa2004/123521; and 23.8 0.1 degrees two theta, aPEIB2R6/001233
spectrum conpri si ng absorpti on bands at 722 2; 920
2; 121 1 2; 1395 2; and 1452 2 cm1 and a mel t
patighy Gempgsingdifiiection peaks@t 3.4 =AM &P GBFTRRIVO ek i
sp ehﬁiﬁn aorPaﬁBi;?g RBddhRIOA bR 1B RY; a3gh A 4;ae t 452N ek at

o onlsre PO RS e S R SR B L ek a6 »

0.1 aB@rboetvo md@ﬁéltlngﬁmlmbf&1bﬁs+ P ARBh@diedr ebodiment, Form B has a

X BR e b ik P s Db P A SRR o and a

meliadqetsntat 21380 + 3%.a]n(indiﬁ&®mb2dlcﬂhﬂforrd Biha@sEoRXRID pattern comprising
dlffﬁgtgﬁ%g?l%mt EBE%{{F 7? %@Z;ragg F2)?3<$D 00 ft?]eteq?erers] tv%) trgl %Ig%ﬂ&mg point of
2183p e@ErC.ulm anothipr dngiodigheat) SomnpB hasa Bﬁiﬁﬂsa’@rn ﬁﬁxﬂans@g diff@29®n peaks

) ( . C lA.a [
B AR, 1 SR 1 IR o ST PRIl mBE R Promns
poid.062180C k 3degrees two theta, and an Raman spectrum

conpr

ORGSR, 1O PARCE R D9 orkidy o lpontatos

+ OH alggrge PR giaten & r1Reempmypmgrlw%ﬁnfabseremnmn%etde%ut 2cm’ and

a mitiflg PointQs 31648 3rBES It AMBinbNGh R dinfent, -EorlnPB %Q@& f’i’(ﬁﬁ‘pa’ttern compnsmg
conprising an absorption band at 145 , and

a dj replkat 3P d mlepeimgjh% ag ok ﬁP?‘%’Hmwa'f‘?E“S&tg apapion

bards 8 3b5 = 2l dh aHatings Q%O Qhﬂ@ Relting Q&H‘J OBZ{B"@ +"3B°E XR[Another
attern COITprIS racti on

1
em &4 OoME eh ég‘DaH‘f‘“?ﬁTflcPI“Brﬁéth‘fE?ﬁ“erbH‘tﬂk? &} %@* 0.1;7.20.1;
10.8B90F P4 4 00, hanim.at o 1%8§ree32’tw6mﬁeté|- amngbéiﬂrum?cgﬁmmls]ng,
pec C r i.on _pa t ,
oo 3 oAy 355 b The BT 8 5 S0P CEBLL o ha09% g o
of Hergn BChas a PXRD pattern conpri SI ng a diffraction
t. 3, FT-1R

Compr el R asdinpt o Banter o0 Pafin Eanisnd RGO sk a

+ 0driggreB8Hvo ttzeta‘,rahaa Raarad saecRarmnmgr;wtgtamﬂbwrmupl’oasd w280 =2 cm’

' Iﬁgﬁ&ﬁéﬁehﬁ’)g thlgorf#B Iﬂ__‘fs%?ﬁ)ﬁBéqgrn6(%§|355né;£'hlfﬂ]acnonlpleak at 3.6 +0.1

not her e I hent as a
degreasive %\ﬁt@garai RN REEPEPEm eRsREKising abﬁoawormbqndu etF88e? angg 299 = 2

cmt NRtAothébnibbaihi@nt P&RT & HAB &ems nP&leﬂgccﬁQ)‘-F@lﬁ@B ek d@@r@dsO 1
at 1395 2 cmi'l and 1452 Ranman é)ectr

degieiTiye LieiRgansd? RYRYT SPEFBID W‘S'ﬁﬂ absogrion bandg 68 4299 = 2;
andTEi36 B:rﬂig:n’pbllmﬁndﬂ"fer 2hB88imerd Gorrh 1B HaB @tHXED ;ﬁttbmd:bi‘ﬁiﬁﬂ‘dmg a diffraction
a attern [

i e R e S
68&310&1129%1: Pyl 4absar pid 1BA5 havds. at 1395 2 cmi'l ; 1452 2;

and | :

e I aiper srtRlyions, By RERC PRAGTRMIH GBI e ilifton peak at .0
* Oﬁelegreﬁgtwedh%@ adiT-1R speerum3rompyigial &1 ehsaiptiemiasd |ah1345f2§ 2¢m™, and

a REREMSSectiin 8AAEIRRAG 28 EBQAMALIIR Bhnd 419080 CoBARS. & RERE embodiment,

pattern conprising a diffraction peak at
Form B has a PXRD pattern comprising a diffraction peak at 3.6 + 0.1 degrees two 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 =2 cm™. In another embodiment,
Form B has a PXRD pattern comprising a diffraction peak at 3.6 = 0.1 degrees two theta, a FT-IR
spectrum comprising absorption bands at 1395 + 2 cm™; 1452 + 2; and 1535 + 2cm™, and a
Raman spectrum comprising a absorption bands at 1299 = 2 and 689 =2 cm™.

In another embodiment, Form B has a PXRD pattern comprising a diffraction peak at 3.6
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0.1 degrees two theta and a FT-1R spectrum conpri si ng

an absorption band at 881 + 2 cnf 1 . In another
weerwoedzesent, Form C has a PXRD pattern conpri SPCIBR006/001233

diffraction peak at 6.7 0.1 degrees two theta and a

FT-1R s ectrum conpri sing an absorption band at 881 +
0 Gegfeey aitpte g FI-1B SERTEM CoMAT WL REP IGO0 HraAts = eTiand

1452 dJmany a@éﬁ@n&@éd’n@ﬂboﬁ@l‘mﬁg & arbgo@ncm Hah# actobon 2padkanat melting

eta_and FT-1 R spectrum. .
poiflsha 1S s I e P U SHF I TS D e cottieig o
dlff%ptmrpdaﬁan 6+ @ 1@iBgreds twolitittfBAFER sgsthodicoRprising Eaﬁcrmtfrsn bands

X er ising a diff
o 59527 e 81 ST il Aol st RE PR AAR O S oen
barEpet‘taQammmﬁBQ si2rg 'and alvsiing obiotof aged +23°C881 2 cm 1
and 661 2 cnm'l . In another enbodi nent, Form C has a
PXRD pattern conprising a diffraction peak at 6.7 0.1

_ﬁmmodmntsmﬁfaﬁa@d a nelting point of 188C 3C. In
anotnrh‘?\ﬁthg LFOE\QE)%Q B%ﬁD%&P %ﬁ?org&%ﬁwg gjlffé%ctuin peak at 6.7

nmprisin raction S at
+0g. dfgfﬁé@*ﬂ'\@g%et@ s & HH%S%EU@CWrﬁina §n pbiortioppantigg 881 RTm .
andtir @mﬁéd‘\ﬁéntamﬁﬁ@ HBRIRXHTOp R (ﬁﬁ%n@ndo Q@Qa&%h 8@&%’( 6.7 0.1

0 i ffraction peaks at
oG ey PoRng o TR GPRRSTLHBP A 2 SeNRPETREE P55 PR and 661
+ 2@ 188@not3&@mtioﬂm&h’ot:h|®1’ C eab@ HKRB rphtterlF&frﬁbri@n@ aslifffactorfak at

6. 798)t1t c?egpeﬁg %Wt&it% g %’T urg rg:o prf.lng A0 C?b%pt?n banc!llé.lt 881+ 2; 797
+ 20EGre end 6 £ Rena mrmmemmuodwnpﬁom C bés 4 BS®ED p&e@rn tamprising
a dﬁ%ﬁ@%’ea@gttéofjl- qu%d o6 Q1.P. Fdefa&ﬁe%s Avd3 %(59 agéi%%%rlﬁ spectrurp comprising

nprisin fraction pe degrees

an ?W?é'tpﬁorh%ﬂ‘%ét %ﬁéf’r?”?spaé@tsﬁbmzéﬁhprl sing an absor ption

banﬁﬁ 2AbthbodinemilFdrm ClhBs PREDQEHEHBARMERG b diff: é&lgﬂ Seak at 6.7
s a PXRD pattern conpr i S|§3‘% a diffraction peak

- 0 Sorder odue sesth PRI BT 81 B & ST A S GTPaAmen, Form C

hasCOPIKHD Batie¢h (ﬁiﬁﬁﬁélﬁ@ dlﬁﬁcm%&s&lﬁ 67?(170 1 2ncBipth 288 8egréeiib theta
C has a PXRD igJat tern

o, MTAAOHG UL AT F Pt GO B R OG5 o gD bl
conthisih@digiadtich pPRaken 6TRET 1 :r20M LCONRIhE S7.Ng: oab&ggrera,t: W hEBRAS a

e AP £ CoRAEe s RRaDoRat v G ey AL g comprisg
diffidctfoh paaksian 6.7 paiak 9 0 8t (61; 14.0Q-dl1; and +261; hnd £0. ﬂ.+dﬂgfeg©‘és two theta
het a.a n spectrum conpri sing absorption
anc{aw%ﬂ;”ga&o'm/{%{;‘%%: ol 2. and 2988 2 cnf 1. In
anolneetherdotddiment, Forﬁo@ hai‘a RABD aattXREbralking b iffraction peak at 6.7

+09 %E@Eésstbv@gﬁﬁ %‘c{ J Iﬁé"ﬁé ctW&n@%snﬁg Zn absgr %Iondt?a% %98%\’\% cm™

absorption
In aeelmer#WOélmemt Beren @Bas a EXngﬁeam@pr@prﬁ@Q aidiiigpctie nﬂak ef6.7x0.1

degl®8 Qe thét&and B FARRAK Qﬁéctrﬁmgﬂbr@ﬁ@tabs&:r%dﬁ‘ pendias 7@7 P %quj 2988 + 2

pattern conprisin raction peaks at 6.7 +
em Do ey TERSIoEh LOTTE PP D AaTorD FrSpisie AgHiracion pesk at 6.7

0.1 66YIFYsitFd fﬁ@ta&iﬁﬂ@f%@&p&ﬂl@ﬁ‘ﬁco&tpnﬁ@abs&pt;&ﬁ%nd?a’c%ﬁ + 097447 + 2;
and229§§n * % c%n.d Ir? arrwn%rhetrlen %og rqt Fo?rfn CEI' l?a%% PQR% pattern comprising diffraction
peaks at 6.7 = 0.1 and 26.1 = 0.1 degrees two theta and a Raman spectrum comprising
absorption bands at 707 = 2; 1447 + 2; and 2988 = 2 cm™".

In another embodiment, Form C has a PXRD pattern comprising a diffraction peak at 6.7

= 0.1 degrees two theta, a FT-IR spectrum comprising absorption bands at 661 + 2 cm™ and 881
+2 cm’ and a melting point of 188°C + 3°C. In another embodiment, Form C has a PXRD

pattern comprising diffraction peaks at 6.7 + 0.1 and 20.2 + 0.1 degrees two theta, a FT-IR
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I n anot her enbodi nent, Form C has a PXRD pattern

conprising a diffraction peak at 6.7 0.1 degrees two
W b@ba20582 FT- 1 R spectrum conpri si ng an absor pt PONIB2a06A01233

at 881 2 cm1l, an 5 Raman spectrum conpri sing an

absor ption band at 2988 2 cm 1 and a mel ti ng point of
speqiBBTEoNBUsing AbsArPhesnde A it BB * FERHTSE *HadM ahgrmelting point
of 1B@kiefp conprising a diffraction peak at 6.7 0.1

degrees two theta, a FT-1R spectrum conprisin _

absla epeiheneMbasientaformed hase RN Paiee egprisinga 8\%{%“0“ Repk at8.7
+ 0.RABHBe S fHeid) mWQﬁEbé&hM&o@Brlﬁj@SﬁHﬁMrmnlbahtﬂatam 2928331 7 an

2 cm1 and a nelting point of 188C. 3QC. .
Rar%%ﬂo%’aﬁﬁ)émompﬁapwca%a@“% L E %%BPr@r%" c%w‘ﬁrm@{] wgoomt of 188°C £

gecdiif &oBfel biRBodithéHe FHofm &thab a PXRD phitéf dodPristhg altifkaciol befcat 6.7 +
two theta, aFTIRs?ectrumco r|31n% %Sa&ﬁ%ag ’
0.1 oGRS 4P Mot @ F3IR AporyR GoBRTMIZDR 1PN Pay 2 om” and 881
2 crip e tRarn @Mﬂm%mgrlﬁwra&hdﬂﬂﬁbnmﬁﬁw& 2888 ¥0Pm™ 2nanadhelting point

of1§§g)t_h%|% gm 187%%?11 Inr{'%nﬁ, nt % C Slgwé:nsmg diffraction

peaROAH.T 50N gmdl p6.p &aclt degreep e;a:ktSeta,ta or-R sp@ctmrrmmhle@mQ abg@rption

ET .L:Si .
bana%gtgé%qf Izg n b nggg?+ %ﬁ%#@&%%@[} élgé %og)tlgrétiandi at 707
+2and 2988 aeen”’ @dmmmmofﬂ@m&bﬁ“@r ils ampgheapebegimprinForm C has

a Pkﬁpggtte% cc?nQ;Z'lsmé %dlff;lag:ggé pe%é?’g% 7249ﬁ‘$ anc?z(j:éflé 1%%@3 two theta, a FT-

ol nt ase Pure FOI‘
IR agewmnh%qmmﬁgg aifsomyehbands e B, 79 d s ot AR e SHEh +@fcm an

Rarh&H $Pebtrunt anﬁ'ﬁngin% g Jrieh Pards @Bfo7Re: @lpial Nl BB8aA 2 cm™ and a

subst ant i al ase pure 0 form Alternativel y, each
melamgmwﬁmm"%@rﬁs and Form C can be present in

conbi nation with one or nore of the other fornms. In
£ one errbodl ment the_ |t,ventF| on cig r| ne

7 ( Badmest hyﬁwpy rFlod'h B— anhdyoraId d’aﬁ)oe Jbbiaipycu &Z@kl.m[s’én&lldbmsmpme
fornabélfﬁ? aé&@li %%%wahngbfo%{']\ zg l C n be p ser?t %c?&rgblrlxa?gl'? 5\/|th one

or namte bt thenigér femisodi nents, the i nventl on corrprl ses

N' [ %3 oqwg ﬁnbp&fﬁ%rﬁttln% ‘r%erﬁllorg %rfr‘ﬁr@ é N- H‘%té?lé/ 9(%“1{’)03 g\l Tylyr i m

meiihmm@oxaz (%raetbﬁwlplwextlﬁ@ﬁ@)suﬁmarﬁm[@é -dInypreicieps- at | east
car@c@\?%e’t%&ulﬁﬁaﬂw|@@3¢he%@%ﬁea§pa%but@0°/ﬁ$y Welh® b tﬁ@&ﬂﬁpoﬁ@c%s Form

wei ght of the conmpound is Form A

A @ﬂ&@?%%&od'mw ”}‘?\}@’ﬁf‘ﬁ'%r?o@aﬂi?ﬁ Rz oo 5 Btnyin-
metNylarhinG)27- ﬂm&NM@nhMlz)ylam(rN) elﬂlpyﬂazd}b[metdlwhnamnlcx) 7-(4-ne

cart&ané@’ﬁ%’t n&is\ﬂfgngx 8 We]t #@Flﬁ%ﬁ% ;2&}’/ %ﬁ%arﬁt %bout :\3/\91 o, or at Ieastt about
40% bpweigiatlvdthe c6r@96undus Fqutaﬁ IraigidmonaTe)%odatnerﬂaggtytm\@btymtcomprises
% 0 iy )
L
dlpyriseidine- &b@'@@nygwwa@ﬁsulé@mam@aswh%@att'e@g%%yfi%%I@ﬁstébouf 70%, at

leadt Qﬁo&?%%%si a°boEtCH5% At 1eddd 2B Mot REBIGELIY®BY,, aliBt about 96%,
i nvention co

at Iqq_s’[ a].bO(“ZWe/t ﬁb&%@ﬁwtj%‘@ ((r,q_t @?WPO%&%@WW&W%}“G compound is Form

A. 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-d]pyrimidine-3-
carbonyllmethanesulfonamide that is substantially phase pure Form A.

In one embodiment, the invention comprises N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-
methylamino)-7-(4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-d]pyrimidine-3-

carbonyllmethanesulfonamide, wherein at least about 50% by weight of the compound is Form
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7-(4- et hyl pyridin-2-yl-am no)-1H pyrazol o[ 4, 3-d] pyri m

i di ne-3- 5 carbonyl ] nmet hanesul fonam de that is
wG@awstizss: al |y phase pure Form A. I n one enbodP@EIB2006/001233

the invention conprises

N-[1-(2-ethoxyet hyl)-5-(N-ethyl-Nnrethyl am 2
B. I tdionet PYPGSYRANtS Mo o lonoma)es NIByA SPODBIM)-5 APy
meﬂhﬂammo)?v Métbmwln]wm B@ﬁh@ﬁﬂh B@a@mm@d pwhreitpeg- at | east

Caf%&@a'h'm?tsoo b on Bl o (e RRT Al nSosbtelT aogh br ateast about

409Ny Weifit-oethh curyigduny IS)FOEﬂ (B[\Hreﬁdwion&umbhgmnamts nigg invention comprises

N- [1 g(éléo%etn% étg)f ]rlllne%tﬁ%%rg@ nam )&yé); idh o éf? Lr%lng) ﬂll B%rgiorg[él 3-

]mabo@me Qb%vora(t mbtba%ulb)b@uldeaﬂ%elrom st att@atsﬁo"/abblaast A0 70%, at
leaég ﬁg&% B@Jﬂat at‘PJastt {%@ut%@qp QHQéjs.t bbcbul: 8o /m aB}eaét%b@tg @5‘;’ ' Qﬂéelst about 96%,

|rren e |nvent|on cO I ses
at lggst ahopbR7gs, ﬁblfegwéﬁmm 98%,q Rt le@qﬁggmwwétbwp'ahﬁqﬁ&e cpmpgungds Form
B. tnrb\hbf%rrérﬁbdam?ehb’ krreamem% chifipides rpuZ[@l @[amoy?yethyn 5- (N -ethyl-N-

Q é“ m di ne- 3- car bon é met hanesul f onamni. d wher ei n at
mejhiygy tno)ab&’f‘etéb%“d'aiz y-agwe)-Higyez ‘%3 dlﬂ’”’?“&ﬁ%? about
carﬁﬁ%m@hade@@&harﬁb@lﬂ:ﬁt 185!%8taaﬁallkleﬂﬁe pabmﬂrm@O% at | east
abo t 95% st about 96% 7% t
o aiong Batedbat, e vaiiol bornieds Sl LRSS oRdk
methiiemmolyrGumethylisyriFipr2ayl-Bminoj idmszrtamtq{ﬂ« &mmmnﬁ t he
carbdzvgffrﬂéth%sﬁﬂ lbl¢§ %‘(allg' rla"t leaft about 50% by welg tof the compound is Form

C. nqugitigpal ﬁvaeﬂﬁﬁ Hﬁezmgenﬂca\rﬁomylsef r@l By 8‘2‘81‘3@ hr)-8=(Ry 388y HNm

meth@bRRo)37- (@@éﬁﬂW;bhfﬂlQ&ﬂﬁém-ﬁ%%ﬂ[ﬂg d}d&)ﬂhdlns, 3-
subst anti al enbodi

Cal’f‘t)(.‘ﬁlél mﬂm{sw}{gﬁ rE Bas £ é’gat Ieast about 20%, at Igast about 30% ortat least about
40%0bY WeifR-of the @xiy pdunyl lis) Fdom (d\l-ll@hdit}ﬂlbﬂ&llmﬂaby hents, the invention comprises

) ﬁ?-&ﬁ&%&@?lﬁ'-[@&n% lgf Aéon hét%lfnrg‘gh %'H'am de'rrm%Z mg}'ra;omm 3
pmlﬁleascarabbumeiﬁmuwmIdgm/heoém etheastampbintel af Bafabont 70%, at
Ieaﬁ &H g‘ﬁdétﬁéag%bhteei%’@ g{ .g%?geqhm %6* %ﬁ?{%bbﬁ@s‘;ogﬂééﬁ?o%ut 96%,

et hoxyet [ 'am no
at 16763( apoﬁ’e?ﬂp(ylabwiit GPWf 28 % Qf@hﬁeﬁ%)abqqip%? rbwmgbm e gegrdrg Form
C. nrﬁéne%esemmfnmmg mtqr@%&gb : hifamnapi d@thow;}é&{ysisrma;mw ﬁast
ou

about 20% at |least a 0% or | east  about
meWaWé‘P)gH“ raﬁW'%”@&%&@W i pr‘fé?‘ﬂ‘? @ ARt onal
caresnipraethaERE Sifondrhige thavie BlidsEintigY PRddeRBE: Form C.
N-[ 1- (2-et hoxyet hyl)-5-(N-ethyl - N-nmet hyl ami no) - 7- (4- e
thyI pyridin- 2 yl - am no) 1H pyrazol o[ 4, 3-
‘ @ i Breht &ores@l f onam de, wherein at
| ea t
30 %%ltwe ;?rgfeé ?eQn’/ %o%%o %og@jlgesqp #éﬁggt?& ﬁ) gbng]glgcﬁg/j Aa?gﬁg&a atnd Form
C. BbwyasengHivg mathodscaie fiseipredtin e gyamles|conisined s agrtiggtiont

| ea$ﬁe .ﬁ&&ﬁ&n RRr céHf\prQBs LEADE FAROM IFoRP B0 D PR @rerRifed in

the conpound is Form C. In angther enbodi nent, the
accprigeRagetyy! n%ﬁhq:raﬂtmqs%losed in this application. In one embodiment, the invention

comyribds Kofmet m&jbyqﬂlﬁudzcbro@n&d\lwm duyh mitedd yh amtm)embodlment the
inv%éigﬁc_éan%rig%s;f?%% :g?ﬁr?é?éeﬁfi%ﬁ [ﬁ]ap%ﬁ]\%lm A az % Ih %nc%gr bhbodiment
the $wbstiba ndompxisey FhaG preparee inFotorddiice With mhnmmdgo r

Preparing Form A, Form B, and Form C

G. Pharmaceutical Compositions

Form A, Form B, and Form C and combinations of such forms can be administered by

any suitable route, preferably in the form of a pharmaceutical composition adapted to such a
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The present invention also conprises nethods for
preparing Form A, Form B, and Form C. Representative
woredokoeissar e di scl osed in the exanpl es cont ai nBdI/iB2006/001233
this application. The invention further conprises each
of Form A, Form B, and Form C prepared in accordance
roulgj 14! i A gosreaiREIS [ ihediegisment m*ﬁn@qﬁ Aoadidingle Altg ipyentionyspggiically

nﬁjﬁb&%gmeuttag@omwﬁmé @Jin&@ﬂ@ IEd 1848 omm&ow@y&m@ fdrid of N-
oraance w n a
(-G RO MBS Uy BE gy v ey BV o o B

d]pwmlcﬁlnésmehbmt]rhadmesnhIfamanﬂé hﬁss@mﬁoﬂwm’emte drivere phaenideotically-

s 55 I BLERE 0 Ay BB 0PR8I b S g e
dosBge r_agmeﬁcbcrrrmeelmaractoccbmlqnalsordeasmtbeosm éhFdrorBrand/entae C depends
on ?%ﬁeﬂ:‘oﬁa%{o m@Md;ﬁé‘%e %tcfé %Fcb'h{a séﬁé%%ed%%%oﬁﬁng@ of tHerkquE& the

ormao ap arrraceutl osi ti on adapt to such
sevgiity ot the diggpge.i the wug®sd freqyeaet ¢f\aémmt§frattqﬁeartdrt€%wmtar compound

emfbl!i‘}e@n&h%dhus,"?ﬁ%?x/q}f«::\Q/I GHIY Thtetbﬁarhﬁb‘&ﬂlﬁél ebmpRRhd hﬂﬁ@l‘dn}éln Form A,

mpri ses har maceut’i cal onpositions conprisin

For[né?agpdle,rr{:é)rrg,cm thedegeof ygo(uh@  13.R000 Wr@feram_ly in the rgnge of about 0.5
to 508 n(gzanetﬂm@wabﬂaym/)oetﬁreéd\hmhyhnd\'eomemdayA &dilly 369e-of abskt 001 ko 100

mols B A pita b A ae B £E R Dot 2 mgupady weioht and most

prefasblydiebtcieo gbanit DN to h@eEmoikg bodyaveight, may be appropriate. The daily dose can
carriers. The anmount of
be Qd?m%&%‘éﬁ'ﬁ»‘ 6n%%% ViR E;é?gkf.

orm C that is adm nistered and
t helndws &g\éoth@gntn%ﬁ ph‘%mattwm SamepostiIAIIPipRsTogP A and a
phafth SRURINY- aucaﬁarﬁgem.eﬁ\, ﬁ&ﬁfﬁb%ﬁd@dﬁ&ﬁ tf@d@r@c@@tﬁﬁ%ﬁwp@ﬁlon

a variet ors, inclu
congHR AL Ao B toh Ko S e ISETRp i e 1H-
pyrédzZoR[4i3-gipAmeding- Beaﬂbw &eﬂiltﬁbsﬁlhﬁqmeﬁ%ét Bfsubstantially phase pure Form
m ni str atJ

A, agﬁ & pthﬁrl%ac%g/:gl& aa];: p&ab eciea{)' ?[I.Ih éa% h %th&e pﬂgrmaXeu(#Cal
conoR@BoN posEs Frey Bcammaa)harnﬁoeumally aE«,:eptabBJgarr@f dn akghen C

emﬁcﬁi ihdHe A &%u&?&gﬁgg%i%ontgggx&(?s%g N2 B{hﬁiﬁfhgﬁ’-ém%[hy-N-

e rang a out ' and "nost
meﬂbéam/@ew éﬂbm@hylgyndnd! Yewingy1H Ayraéqlcr[ﬂrwtpy@ﬂ@me@bout 0.01

oarmww&hmémnmaym\eﬁg gtmstanﬁ’illgibﬁ‘é&%bé Reh ek @ma&u&any
and about 20 nrrg]/ body wei nmost pref er abl

accsrgfd@{% %zﬁrl%{bm eﬁ_erpta)odjma Wamu%@ﬁ (@mpo&yﬁgfog]@nses Form C
andeDHaefddeaiically-addeptalie tatrichofeanemBr dreboaitkiant) itsd phaethcbiiticaine

corlRal Ak gl et B AREar BT AP SRR & Gyptgowrian 2

amlpbl)aﬂﬁmwtdﬁbiaﬂ]byrmwc@&ba‘bbryl]maham%nlfon_lam_mmmt Iseubstantially phase
purﬁp??f%’%g%’phg%cwﬁlﬁgé‘éﬂgb%aéarr%p mposi tion conprises

- ( 2lngretrneipet eryhodingent, thesnhiaghacritipek aePasiionEPITPLiges apemkipation of

at Ié%)é{ tbv@'fcﬂmg oYl R {@-&‘I@(y@th)}d@lﬁ\ﬂ@t%l‘P\[methylammo) 7-(4- methylpyrldm -2- yI
yri m di ne- 3- car’bony 1mst hanesul f onam de 1 hat

amxg@bg-{ %\ﬁ%og’ﬁ %,d]ﬁﬂg@@n%gﬂc@'bw ]meaneéHIEpnamlde selected from the group
conBiB@IgIBRE G A, Galrh 1B; &iFRFHh 8ing afbﬂél’fniaeéutlcéll? aRB&HdbRY carrier. In one

enmbodi nent E}Er rraceut tion
emig i W Fia PRE Bnioit 2l bt BEL PN a58Ruf Bl of Bt dbou
1:1.amattee embodiroetitsyeid ratié iset phstabae 82 atdedst amupD8;iat least about 4:1;

t 165 Ao t least abaut 97:3; at least about
a %—F%{O%Z- etali,]lg?(ss}gf)%utlg? 55atteﬁs E{bﬁ t96ﬁ a %as.l abau 3 at least abou
98:2; or at least about 99:1. In another embodlment the pharmaceutlcal composition comprises
three forms of N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-yl-amino)-
1H-pyrazolo[4,3-d]pyrimidine-3-carbonyl]methanesulfonamide selected from the group consisting
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7- (4-net hyl pyri di n-2-yl -am no) - 1H pyrazol o[ 4, 3-d] pyrim
i di ne-3- carbonyl ] net hanesul fonam de that is
wGeawstiz0351 al | y phase pure Form B, and a PCT/IB2006/001233
pharmaceuti cal | yacceptabl e carrier. |In another
enbodi ment, the pharnmaceutical conposition conprises
of AP fn oM gl g prsrGracearagedceyticalycasperadiiecasi#@r i er . I n
anot her enbodi nent, the pharmaceutical conposition
H. QIBIFBAd &G Peabhdnt

- (2- ethoxyethyl ) - 5- (N- et hyl - N- et hyl ami no) - 7- ( 4- net h%/
py r Tt mesznijihaniien)rther comprises methods for treating a condmon in a subject

hav%&opydseg&b@[t&hﬁ%r@]sew b Bariioe b§ a@ramka@m@ oS idpesd| f ona
S pur

oG L B PO AT A CORP B o T Rr SRS © o
congairadatisrod sdch fertne ap ldesonaerbabbyes dh oooeplasinidnd thecimapimanties a
pre&e?\?gt“/@ altr%htofn %?Bthlexeéﬁﬂodﬁﬁ@ﬂt fh%rtl‘@'étngnt Dphilative treatment. In another
oxyet h ' am no) - 7- (4- et hyl
em%@mqﬂt rt,heztresﬂr%ﬁﬁt ﬁ(_g?storatlve treatment
1H Py aditials4had cal] pyirdataddi asodiecenionyd jroehhiavesod dro RRE-5

megbtgg c%%hlgl%t e%mﬁ E&@t%ﬂ? lngﬁﬁ%r&&gﬁu%} ng sgé n%@efbmldatﬁeases

Fmaceut | ca -acce
ceniralmervers sysiemaieeagsth é@lmﬁﬁw diseteﬁ@s \ﬁ@fugmysf#a@ioa aaf* Rk
dysaumeieR! of the fi rst formto the second formis at

l ea nteoggfg% dlm?r:ll’t th% condﬁ’u%ﬁ {s a c‘tgpoq)% ?@%85%}39 psalrtrcaltah)pa bout
cardlt)\[gscu!aﬂdlspmeleg@@ upmghe]_groupg{onqelgt@gpf I@@gmnsgg {sgich gg essential

hydeﬁé}%tonmh@na%yﬁert@kloh 8R&dnaak AuderBrsich, |sa[a’te|d%?§<5hca?@dtbn3|on
PR R AR A SOR BIUT ET O SORGRRLIL 280 o o B

rengfascular hypertension) ; complications associated with hypertension (such as vascular organ

dan’*kdelc&ges%b@ﬁé%qélmyd hnghid, Mrdkb YaucdmaahdiHparddiena AmbifbnTRaivular

K
mydtaetial $drecdterle; fiirombdeneolr diepse oessdnssis;ragefiosBlieromisAythdraacigrosis;
puhﬁonzﬁ?g‘te': ermb%éeﬂﬁ in: 2B Pﬁ%ﬂgﬁ SHEA HyRAdsY 2RGERRLABI® as percutaneous

tment The resent i nvention
trars{yrinab AnAOBIASHYi @@@rqﬁl@pmérar%wmlﬂ%' éﬁ@f‘"ﬁé angioRAstY: tyeRiliRiqemia;
hyp@x@ U&Ho&ﬁ‘ﬁstrhﬁ)ﬁl VegbcGlitis SUSIC & HKawab&xi's syndmtienbessiigiluresuch as
co r%f\j/ét 9 nmpen '[(Qc?l g‘ él%tcﬁgsltﬂgargooleﬁo rﬁ:ﬂm ﬁ&a‘i’t falure right ventricular
rary et Ty-&f

ective one
hea@dﬁ"p'fﬁa ﬁ@réleﬁwerru@rumr hypertenphy) B?ayp@rqﬁ ctse@ﬁe @tﬂ%’?m&t'@ GrRINGICY-
indSdéa hlgﬁ%foﬁ’é @%sﬂ@%ﬁfdl(ﬂﬁﬁpﬁm&m arlefal@teuevEedrdaent , t he

t reat me rev ati nt Q
B Rl BT ot LSRR, VP Dl e
oorarmom lseuimenhu ditetish hypetthrsiany dwaneiet ernieodireest, direagoingidion is heart

faillr € ALNBRE: erﬂm)%m%ﬂ tHd dof@ifontid @ibstaiRMme RS aliire athﬂoﬂhQr embodiment,
ccordance with t

e e R G 4 B AV TGHE W EPga o Sngna. nanotrer
embaiircéroiascnbition ditseabests, Im@atodieobinbodiherddisesondiiemis stidke.

n e r QSthsySh kﬁﬁ]rﬁjén? %&%dm&% mgarb}ﬂllcddlé%?@ %§mlc§eﬁglé%etabohc

unct i on, rena dy uncti on one e I ment
d's?%"é selgfier fﬂ"?%ﬁ‘e 9§°LQ coRYHiNG Yayedirae )an@lgg%slstance or impaired
glugae tdiararcar digbetesqauictiae \wae ¢ ahdcitypedi Sielses);sghdrahedoffirsalin resistance

(suctérg%seiﬁ{uﬁrg Feo&&@?d&%e’?é? F@Eso'ﬂw&rd&ﬁﬁﬁ 's%rt{rﬁ\‘elf %Bre@§aunism, Kobberling-

Dunnigan syndrome, Seip syndrome, Lawrence syndrome, Cushing syndrome, acromegaly,

pheochomocytoma, glucagonoma, primary aldosteronism, somatostatinoma, Lipoatrophic
diabetes, B-cell toxin induced diabetes, Grave’s disease, Hashimoto’s thyroiditis and idiopathic

Addison’s disease); diabetic complications (such as diabetic gangrene, diabetic arthropathy,
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hypertensi on, pul nonary hypertension, secondary
hypertension, isolated systolic hypertension,

Whypen2sasi on associ ated with di abetes, hypert BCIFIR2006/001233
associ ated with atherosclerosis, and renovascul ar
hypertension) ; conplications associated wth

diateyipeaphmpsthg wigbstirdioras uloseiresisadiakrtig derapiaiehefby, diabetic neuropathy,

penpﬁéﬂg %%bét}e%ehl%ﬁathy foflbb ' BiaraAN dhd\@abett FaikGpatiFh; RYSQEFoer and
ired renal function); valvular |nsuff|C|ency

Obe§,‘fyabl e, unstable and variant (Prinznetal) angina:
per inph&hed embagioighiathe dbisiiias &, inqulio castined. In nmcam&rtembodiment, the

Cona{%n ngﬁe %br?jg‘goerrbol ic di sease; restenosis;

is; atherosclergsis; pulnonary arterijal
hy p@raﬂ@fh%r agipodigiegt B caMion & afizesse B{}b%\%%‘"a‘a{ﬁ@"’%%?(‘y
parficsila@ya aﬁeaﬁ;@roﬁhb@Bﬁ@UﬁerWdualﬁtemmm@itecHrm ph@sp yonseting of

vasﬁ@zﬁ ed%ﬁt'nla qteao(gr%p 'géearl% Sral lflraunqg cer%BJapﬂﬂfcys %}Qénq BJ c%ﬁ&%}riatlon disorders;

POXi C 'vasoc vascu
Alzisiroér swemzvasrmﬁor&s dispagh; oolatRahsaleresi (%%He@ma‘ﬁn ag'sease

mulﬁ&@ gé?egrbélé/ @retﬂﬁ&@ﬂ&%ﬂsﬁ&@@, de‘foye%&l@h |s¢‘eep dlsa@%r@l ar@l neig@ine. In one
vent entri|.c

I
ergpapt SR e BARTTEPES TRt B A RYVEL PRy Fonaton s
ParRasamzuiibessali sreasesmbpdigeol, énnpsmcwonpﬂ/élgﬁqdneWtM@cr@lemP@ththe

Conghlgrpg ARbESHHLRN dfsg,rdg; onyopat hy and arterial occlusive
I'sorders. | n another enbodl he coqg i on

iy p BrTEATPERIMeR & AOTHB erRYGEN AR =Sath B LRV sfare
disqzish aulemaed/fraun thergraub chrysxting &rasihma; adute respirelogrdistress; cystic fibrosis;
kSBP)SpGRS; drdichibh® reveRsiRLiME:
Chri’%fg‘% rU@nU‘% E)uanErZargg% |S%|(§2P?s di agt ol c hearr? féu I'ﬂIrIe o
obsfrHcti®Rot her enmbodi nent, the condition is systolic heart
f ai Inhe enfoﬁdlm@ﬁlt ine borﬁi’t’b@&isﬁ'ﬂm dystunetionopedtiiclady séxsal dysfunction

sel?che%' fw the groﬂ? %rns?sﬂrtwgﬁer e ar n%atnileor %’&mc} H\%{é ér&:’ule dysfunctlon

ano
cmcgelrcwénctwm sexuat dusfunetion @ﬂ?fﬁé'ﬁﬁ‘ COM@urddﬁ@?'ﬁS@fval %%Sa‘ Tdisorder;

fenﬁ%t @Ml b@thlﬁ @?s?@wcnd?ﬁfe?da%tﬁeﬁ&dl pair digrti@bald femelk B@ametive sexual
onsi t i n

X;
A R o A o T S G
di abenethey eruiziiraet, thygrenditionrie renglwsfumcthn ABdicdary;a renal

dysﬁ)ﬁ@ﬂfn%@%&e@?ror‘n Ql%’érbﬁb Joﬁ&étﬁb st @ﬁﬂ&m@%n’an‘&!ﬂré Mephropathy
ptor disord enha syndr one,

(S“F'?s?ﬁ%?ﬂﬁ%l%ﬁ?@mpamﬂ)o B'@?‘Fr“ Qathh?ﬂg P‘@‘g‘ﬁ syndrome, Sei p
Sy ndrapiother drabadémse tsycoddidmes p@mslmangths;wmoalrr@nt the condition is

lﬁf%ﬁg esBP%WﬁM&&%ute%EH%@%ﬁ%@wthmﬂurflralr éﬁrgery In
ostero

I sm sonat ost at j norm Li poat ro|p di aPet
anqiie eMPOdiBRTNP AeNdEiER IS HpEPeY; Eegar/es ¢ chionis 8@‘8 include
neurgsiticdiro(ir udlmg foostikirpétie nadeIgiadmd pait hsociahd iwdtb peripheral, cancer or

dlagét%%‘gérggathyg : C%BJ% fufind Q{Fﬁ rrféai)%ﬂ 'E%lln g@&l&&nfﬁalr{jéﬁbﬁété§w1th

et1 ¢ nephropath

herdiateter ru@%qobn%r«aﬁaﬁ% |d@%%na§nor@?ﬁ@épi tge EPaas t%{t‘wacml“ac
joirfd, pB@sinal ﬁ@bﬂl&Qﬂ&H‘é}’posﬂé%rlld}hm&Hal kamlaed,ineaduehs, @padehyain

t i C t ar act nd,.di abet
('”ﬁi‘i}%‘g Yro é ’fgd pan, 8uc§ 58 ggl%eypa 'hgaao%lgrﬁ %%Bgﬁnégy %{ wsceral palr])] or pain
assooiatgd with paricsr therapy (insludiag pesteheetherary AGTITRs: chromc postsurglcal

paiff ﬁ%@%n@e Bdst rddio %@foHeoﬁhlrh §ssB@§’cB<ﬂ Qlﬂﬁmnoihﬁra@y]@? P&k
asq%llal\% Yith ggfg}oaﬂ]therapyg arthr%c pain ( |ncluc51r§gec§s eoa ﬁrmts Igr?d %%Qr%erltgild arthritis
pain), chronic post-surgical pain, post herpetic neuralgia, trigeminal neuralgia, HIV neuropathy,
phantom limb pain, central post-stroke pain and pain associated with chronic alcoholism,
hypothyroidism, uremia, multiple sclerosis, spinal cord injury, Parkinson’s disease, epilepsy and

vitamin deficiency. in another embodiment, the condition is nociceptive pain (including pain from
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particularly a di sease of the central nervous system
sel ected fromthe group consisting of vascul ar
wa@leowentissy crani ocerebral trauma; cerebral i nfBCDIBRP6/001233
denmentia; concentration disorders; Al zheiner's
di sease; Parkinson's di sease; anyolateral sclerosis
Ce”’(f?!lIDSWOUWﬁieFﬁ@P@ﬁ sraifFispraise: burng| nyqshigliab ipfaggtion prd acute

pan@'e@ﬂdtszﬁdé{ Qjeﬂéw@ Baln @ﬁ?ﬁ'f&foymg@ﬁ?’(yﬁf?ﬁﬂ é@tg)maﬂ)r&%ajure) posttraumatic

pain, gﬁp&[ goﬁ%% Tancil pa %rg{ Rk b p@n)d o Qs epﬁog%&h@? CORBsition s pain
asse¢idsed vitfeintamnbdiien (oohingi achriticpaRdsuch ms ostesartiitiseand eheumatoid

dlSé&Q@ pﬁﬂﬁb Wyﬁﬁﬂ%spoﬁ%t@ QRekAiipaR lh@lu&rkganﬂénﬂnﬁm%&%l disease,

tion is concentration di sorder.
f””‘i“ﬁ“% H@W@ s BEPHERRO-SE PRI2ERH Eﬁ“t”f g¥sreesia igigplabRyplpyndrome,
funcliosad abéngmi pain eynidenney Cephp'a diseaxar ieitd) Waastive saitie alygdenorrheal,

cys{:}rso@nwégtltg QH?eIQiQ Pﬁlg)s% ngh%t ﬁrﬂﬁécnﬂa'lt tﬁt—?&gngltl&gé Bbﬁw%s‘ﬁﬁ%g from

roni ¢ obstruct
mUiﬁH|°rﬁ'5ﬁ'8‘ia§d'%ﬂf%eé‘h@’@'“(’w'g'abffb&ﬁwgﬁ gpongwigs, csﬁfod?ﬁgé'“"e (non-
rhexnrﬁaas:ﬂ)sarbﬂr@amwbmmaarrtwui@bmbmrblatsmgmystrb;fmr@aahﬁ nfpeshiaBIpdis,

pol sng 5@)})&]982%3 | on S %erg%g&#ﬂﬂ&*t tﬁ%mrﬁﬂi Ms sg,eca,t !i},r?m the group

SEXua ecte oup consli
congiptingrph beastang vespuigapaie (instuding peinicaysed Ilmp@gl@; aupsareical mfarctlon
miteystéisems] peﬂaardmd nb;afaah s awe%hhaﬁéri anere@c%@id HystURGcleQdthemia).

n g b§req B R R e ) el Rra SR Eses B pess
(inckiding Aligrping puctias origteine wihalrd errbihigraingpdtiettiave) séxigaheadache,

tenéj&ﬁﬂyﬁ@héydﬁmedﬁied Heﬁd&ﬁ@ﬁr'ﬁﬂﬁea@m@ @béﬂ%med v&lth QasQRd Hl&érQé}s
ano

oroBERGHEFY BHUTES M PaEyDr e BT Bt PRUPEF A erfigendbulr
myadgsfalipait)i on sel ected fromthe group consisting of

ac ugeane{hepémeh@n{ %%ncﬁﬁb‘n st SnoloB% BMﬁBﬁtsngctééﬁ&p tk@%roup

etic ne hy): gl omer ul ;
CO”F'ﬁ“@rﬂSPﬁ%‘i‘er 8%66*?3%‘?1'9” '@qqet'r@a??d@ﬂdu b@ﬂ'gF grogiaf "‘nhpr'iﬁ"aS'a
anomhhothendnadoinment, thetchediamcirt dpdithaintic etiditien géoted from retinal

dnséfaé?'méc%?ar 8{;;eﬁ&r&'t¥o% anapfau& l%' ude acute pain assocl at ed

anot her enbodi nent, the
conki aﬂ“P{Bﬁr qngboelmeahg'@ cpaditen '%@ﬁ?ﬁﬂdé@"ﬁhe @@P@?ﬁ%‘sw a

tubliGiGletsdRal 6@&6&9%@! fesi&ibaldhédaceaneérogs @Qﬁéxihe ws&rampoplexy
her al

dlsorgers 84 a{%lepoﬁ{]yn 8:9( rgbnaﬁ\?%gg sorc%rs ((:!!)éﬁmcinorrrtlJ xR ( rlmad‘¥ and sec%nd%w

unn
g'aLp?amﬁ rpRewer delienerajie: ﬁﬂt@@ﬁbﬁé i r@e@drrmm{snmmlmr@@edrt@ie bowel

synﬂr‘éﬁn%l{f turﬁk%r@r‘e‘l’%fats%brh@ 1plé’bc§e|9§sl§ rne@}ﬁli%?r H&ht’eﬁﬁt@&'aﬁ’ée hi&racker
er face sacroiliac jolLnts
ooshpt O B BT it e BRSPS nocrsis
andheizdae hie anctbereeogiaient, e neldiign ipstegporosis.r el at ed pain

sucf aﬂ%thg%ﬁoogiﬂ’leﬂt thla%aﬁc%hee asfséaét@& wﬂaérraof%na\r By ARG,

pai n associ at ed cancer

par%uﬁx&l?f ﬁﬂ]dﬁlﬂnsp%ﬁ’ff’ﬁgﬁﬁ‘t@\%ﬁ"ﬁ‘ﬂﬂ/"%ﬁ'ﬁtﬂ}gm" ereﬁcrl%g%desuons myocardial
ischaestas perpheral isgpaermia sipivdiaoingyffieasy, puladhad aderiat yypertarson, angina,
ves B RoABRARIALAL b bIFRUD GLLGOMktor? Vo B oBERRERALAS, and

rmonal  t herap arthritic pa’'n
heagdippspiatatipit i s and rheurrat0| d arthritis

The methods and compositions of the present invention are suitable for use with, for
example, mammalian subjects such as humans, other primates (e.g., monkeys, chimpanzees),
companion animals (e.g., dogs, cats, horses), farm animals (e.g., goats, sheep, pigs, cattle),
laboratory animals (e.g., mice, rats), and wild and zoo animals (e.g., wolves, bears, deer). In

another embodiment, the subject is a human.
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pai n), chronic post-surgical pain, post herpetic
neural gia, trigem nal neural gia, H V neuropathy,
w@b@etizossl i nb pain, central post-stroke pain apdI/pE0e6/001233
associ ated with chronic al coholism hypothyroidism
urema, multiple sclerosis, spinal cord injury,
.- Parﬂ_@gmmeﬂsMQMy and vitam n deficiency
i n anot her enbodi ment, the condition is nociceptive
pai e (prasentiryerign fahar dornprisesroatizgds s thegRiePaEsfign aig pharmaceutical

combB@ﬁbWi‘@ “Sbisdnithi) %Brﬁé\*lsﬂﬁg Foltd MNBormy, ®e@k dioatoniifaabitstdr euth

forrqsolp |08r%#|h§|o§ﬁl§ﬁ E)r)\e}%g ngﬂlfg gﬁ@?c@g | a@? %&c‘séig?lg ?érﬂerg gnd/or other active

ingreais ttd foauseart freatipaiha condiioa desofibed abeencer pai n and back
pain). In another enbodinment, the condition is pain
associated with inflamation (including arthritic pain

J. (sudbrking Exareriesart hritis and rheumatoi d di sease pain),
ankyl osi ng spondylitis, visceral pain (including
|nflannatory bomel dlsease functlonal 90mel di sor d

Examplg 1 repasaiion obM & th Nsethyl-) t 75(4pmethyip

Syndrzq/lramnsmcbwmam :abngmmmaé 3nabm\mMemuon@mmbn s

eitl c col.i h
cys’gfﬁt %sethoﬁé%w)g’a{\'l etthyi ham‘%}h%aéﬁ] Qﬁ)cf (16' N pry m [?rﬁ'ﬁo) H1h-
pyreztib@Ed-dipymimiditdi@carioomgliirh étbames gfopamnide wes D.ﬂeparﬂtga# oloaws:
nmuscul o- skel etal disorders (including nyalgia,
fibronyal gia, spondylitis, sero-negative
Stef honr heurrat oi d) art hropat hi es, non-articul ar
rheumat 'Dﬁﬂémﬂy%é ERBOLRARANLRY. 1HgﬁyYé3ZQQW§ba‘-‘rbo late
pol ymyositis and pyonyositis). In another embodi nent,
the condition is €Ct om t he @youp consi sting of
heart and vascul ar3pain (in Iudlﬁb pat n caused by
angi na, nyocardical infar itral stenosis,
pericarditis, Raynaud' s p scl er edoma and
skel etal muscle ischem a). anot her enbodi nent, the
condition is selected ® theNgr,oup consi sting of
head pai n (incl udi QO gr ¢ ne suéh as mgraine with
aura and mgrai ne without aura), cluster headache,

t en§i’w%fht Fe%ﬁﬁﬁo ‘heagashes @d&%ﬂ)g%}?&g che sBBHMIE ALIOIR745, page 48,
e BSERS L6 o o ) STl B o

potasymdraart@naa ] $@n@6$rmnalhd| NohHdawethjfotraeided BSmiaianyt thelrgaction
mnx@x@%}!ﬂ%& 1R D REIBREom 1l e iThb clich rﬁlxMFeQ/{lé%Q:'oﬁcentrated in

vaolgy estley FOR BSOS UL Firn COMBCR AR BORTbh The
org@tioiayaatnas sépapesd) Hidesli axer rhagrasiomhiselphaebadi¢amesrtivatet firevacuo. The
cru& p?g(lch} \9% 6x§|f|<§fby%8mn“%h%‘%to%@§qy b QRbasfl eﬁlﬂn?%tﬁ E)ém&ne ethyl

I'Ssease;, nmacul a eration and glaucoma. In

acemiwmgﬁﬁgéﬂ Vidkhine t'i'%é’f’@%greﬁpon is selected fromthe
" :@Mﬁ%@o@@%bmgt)rsm 0f (s siyBai g, QHﬁTﬁ?l?‘BI @bHyl B:BQI(bsderl}SB .9anabH),
IS nes cerous cachexia; cerebra
47%66%# 3¢32§¢§6Wﬁ§%%ﬁ@% ‘gut notility; enteromotility
di sorders; dysnenorrhoea (primry and secondary);
StﬁEaucona macul ar degenerati on; antiplatelet'
aenorrhoids; incontinence; irritable bowel ndr one

(1 BS)4-Nitrarid@- eWewaWéréHé.)yraﬁﬁ}ﬁﬁ%'@r%vl@raé@u%met vl ester

neopl asi a; nitrate intol erance; nutcracker
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oesophagus; osteoporosis; infertility; premature

| abor; psoriasis; retinal disease; skin necrosis; and
wa@eiosaz205sa. | n anot her enbodi ment, the conditiPCI/iB006/001233

ost eoporosis. In another enbodi nent, the condition is

associ ated with endot helial dysfunction, particularly

condi tions selectgg(gpsqb group consi sti ng of

at heroscl eroti c | €3t*ons,~¥nyodar di i schaem a,

peri pheral ischaenia, val vul &_i fficiency,

pul nonary arterial hypertemn§i off, anQi na, vascul ar

conplications after vascul a pass, vascul ar

di l ati on, vascul ar repel b|||$ﬂp|on and heart

transplantatlon Thengtho and conposrtlons of the
present invention aredsuitable for use with, for

exaﬂ'}% est’er {F%Q%BBJ 81&8”}»% Bﬁﬁ&%ﬁasseﬂﬁgd 2% W@f po%tsal?rﬁ hydroxide

prinate anzees npani on
(33Card, ﬁﬁmgro()@ gethanph@emL dhe qe@qtgg gyxturg aﬁrrfﬁdglt]pﬁ@t%mperature for

18 HoBrsOThe r@&ﬁib@mrxﬁﬁ@@ﬁb cdﬁb@ﬁrate@&ﬂ Jdc@) and thdeuad grojucadissobsin

waté,wl 8 ggshes évgip g{herd 2é$ ?quepp]s %s% ags(rj aCééPf oa‘mr]regﬁ‘lth%d&gm&w acid and
extracidy) inotdichipramethane (B! 00mls eTHerpraahiss PREFEEMANES fgrigsf ovgr magnesium
sulpBEiFABERbNERR iP1R86 B yidide Blld @Badcur t her conpri ses

Gt s P B0y Lo IR R B3

;WSBPCEQﬁﬂpggpmﬂtonblnatlons of such forns, in
conbi nation wth one or nore
phar maceuti cal | y-acceptabl e carriers and/ or other
Ste@B8t i ve ingredients for use in treating the conditions
gszg;k"gﬁ% S%Q%aﬁwyl‘% -(2- e%&ﬂt% H%'PH %&a%@%grﬁo&late
N-[ 1- (2- et hoxyet hy] ) = 5=( yl - N- et hyl am no) - 7- (4- e
t hyl pyri di n- L%C Eket% NH,
2-yl - am no) - 1H pyrazol or 4, 3- dNpyri
t hanesul f onani de N
N-[ 1- (2-et hoxyethyl)-5-(Ne
t hyl pyri di n- 2-yl - am no) ﬁ%
4, 3-d] pyri m di ne- 3- cgn@onylénetha sul f onam de was
prepared as foll ows: %tep Di et hyl

1- (83@35& hl'ﬁxr}/cgt(g%ra?_ 1% f% OIB gid Nal dlme}w formamrde (39uL) were added to a

CAFBOX
solumorm pftth@calwxmﬂraa@l@lf 8teg 251 8% &8RP it dchiororagfharg. (BBMeNd the

reaés/tﬁ;} ﬁ{r%ﬁ%%red&@%wﬂ&np&é@@ﬁ@ HAAIFs. Zie MaGioR aHbdsle tvas 6onc<|antrated
Vi B RRECPRRN O BT B (To430TE) SERRBRY s scEnBuR

tetraiyNrotlirare®OryL)f cooresirin areicé BB treptedmdth O1%€ ameepoiei Sehltlcm terak)eand

strrr@& \‘orr h8HodrOkt rdShn BtHeRRE. Trh@ AiRilire WRS ESHcHkhiRxtedlii @aduB @kd 1he Residue
ture was concentrated g vacuo an e resjdue

paﬁﬁ@ﬁ%q heatwpre dicploramatipng (4RPMLh Ry (?%%éﬂ)e oLgRg'e \3\/8?38? was dried
ovet &Q@ﬁs)rm stipeate maa@toncehtayeein waso Seyied te dit prddiced over

H Wﬁgﬁﬁb S&Ho@f‘r@%@ 1%%‘1% %9)3%%8% azfrﬁda H‘WY %ﬁg% 84}2 %H ), 438 (m,
2H)s8.B% ¢a, 1gre|8 48| (ont, 11 il)gy WSth?Cplethe?ﬁé {M:'t']ﬁyl

i di ne- 3-car bonyl | e

O
- N- et hyl am no) - 7- (4- e
yraze|®

Step 4
Methyl 4-amino-5-carbamoyl-1-(2-ethoxyethyl)-1H-pyrazole-3-carboxylate
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acetate 100:0 to 70:30 to yield the title product,

1.63g. 1H NWMR (CDCl 3, 400MHz) d: 1.07 (s, 3H), 3.41
W@ eno6ardss2 3. 73 (t, 2H), 3.89 (s, 3H), 3.94 (s,PGHB2006/001233

4.76 (t, 2H. M5 APCl+ mz 302, [MH] +. Step 2

4-Nitro-1-(2-ethoxyethyl)-1H pyrazol e-3, 5-di carboxylic

acid 3-nethyl este 22°) of S 1 ( 1 .63q,

5. 4nmol ) was addedhtag g)t@ﬁl on Ppot assi um

hydr oxi de (330ng, 5. 9mm|) nol (20nL) and the
reaction mxture stirred at \(o m t efperature for 18
hours. The reaction m xture concentrated in vacuo
and the crude product dl@ ved Nii, wat er and washed
w th ether. The aqueq;pg; phase was acidified with 2M
hydrochl oric acid and’xtracted into dichl oronet hane

( 3Xg>al88mn lr h?&?ﬁxuﬁy 9 ﬁ%a@@&c@d@@%lﬁ%ﬁ of HE h&d cOMBdund of Step 3

magnes| um concentrated in vacuo to el d
(97P’ﬁ% &qgmn@l)m @Gﬁ'}éﬁ!o‘ ZPP?LF\W “CGC'D@‘W Wﬁ'ﬁ@ﬂ/ﬁ%’)e & A 'Tmﬁg‘” §°rmate
(1.8 16.9 bl (s adtidd, and .t Orefdtion Bidjure Sin@8 af i&flux3bh)2 ho@wsTFhe catalyst

waé{eiglg%{?ab%i‘ygj@ﬂﬂ(oggIg%«ﬁygéeg@ ta h(JvtF% -r"efc qﬂg_ﬁlfl\é%ﬁg&{rated in vacuo to

yielpithsytite piobect3- car boxyl at e Oxal yl chI oride (1.2nL,
"H ﬂiﬁR7§m§'@lﬁ6, mﬂmﬂ) wazmatahy bfag (A EH) deed @9 ah), 3\@3«@ sagldest (m,
e carbox c.acid of Step 2 (1

24}, 845 BRI 2Hh USAHGH SHAORING (2010 and. t he
reaction mxture stirred at roomtenperature for 2

St h%urs. The reaction m xture was concentrated in vacuo
®8R7d azeotroped from di chl oromet hane (3x50nL). The
p MethyiCt-(2vetteoxghtind) e, K aidxd-M15.6 Ztteteahydto-d Hepysaaolo[8 Grr]pyrimidine-3-
cooled in an ice bath, tg %;xygf\'“th 0. 88 ammoni a
solution (10n) and sti rie 18 hours at room
tenperature. The concentrated in vacuo and
t he residue partiﬂ'{;{?ed Qﬁmen dig@hl or onet hane
(2001.) and water (50mL). ThéNorgghics phase was dried
over magnesi um sul phat e andN\co centrated in vacuo to
yield the title product. ( D 6, 400MHz) d:
1. 06 (t 3H), 3.40 (m 2H), 3.84 (s,
3H), 4.38 (m 2H), 8435 (MYIHHB. 4 (m 1H. M
APCl + niz 287 [MH +. Ste P I\/bthyl

4-a
pg‘rsg@%{% cﬁg'r %Xﬁ]{e ) %7ﬁ&§ Ii:) N iLl drlrgt;:»(t:wylformamlde (30mL)
e AR A oGRS OB g ive P BB A3 Ured
roof teb&Brur oI anthh&QM*’O fot T8 MRk ARGteatdOMijturandst he
AT O I T e
miratesr Bfel salid froducpwhaiiitersd offteed ergddn y@luo Vadeld @ﬁﬁﬂ%@owt
'H NMRL DRI, BEMYGb: fé@@%ﬁ (3@7 éﬁ\n@h L 5187 (-8 3Fh, 13003 (5] 96h 6B (m

concentrat ed In vacuo to the title product.
2H), 10.75 (s, 1H), 11.40 (s, 1H). MS ES- m/2281 [M-H

Step 6
Methyl 5,7-dichloro-1-(2-ethoxyethyl)-1H-pyrazolo[4,3-d]pyrimidine-3-carboxylate
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1H NVR (DMBSO D6, 400MHz) d: 1.02 (t, 3H), 3.33 (m
2H), 3.66 (m 2H), 3.80 (s, 3H), 4.57 (m 2H)15.1 1
W@ 20622552 7. 49 (m 2H), M5 APCl+ nfz 257 [ VH| +PCHIBR20083001233
Met hyl
1- (2-ethoxyet hyl)-5, 7-di oxo-4,5, 6, 7-tetrahydro-1

H pyrazol o[ 4, 3-d] Vm\d(é >3- carboxylate A solution

of the am de ofSé{): L 3.3¢mol) in
Nl\l-dlnethylformamde(BOnL) s tfeated with

N. N - car bonyl di i m dazol e (Ni?ng NO6ml ) and the
reacti on m xture stlrred at nwt erature for 1

hour and then at 9Q0C f hovr s={ The reaction

m xture was concentrate | vacuo angst he crude

product suspended i flsfcet on@ and sonitated for 30

m nutes. The solid product was filtered off and dried

i N Vacyphoroas yxyetiatide es4tl, tb@mpiot) G tetradthl/ | AviRofillVERIbide, (195mg,

1 5@9@1 dsggéﬁ ’8% %gm? 3&%%_330%7 6&% ?H?WHS) Z)grri&ng}lﬁ?p'_ggiomtnle

(Smipjpnd r@sﬁonrmlztugaggf Uxeal i1 18 hatrse ﬁh@reﬁgtonymxture was concentrated in

vaduo andlthe Rhuae @robuct@amﬁdrﬁméyﬁ/bé\yéthyl &cetate 50mL) and water ( 50mL) The
azo

oo Ehsfie sy S Pt WiRaR R et PR i proouer
wag piiried biecqiunobengematodanison plligegebelaithgerdth pentanasghyl eéadate 90:0 to

759@@@@%“@;)@@ 5 (140ngy, O dO’rm)I) |n pr Opl onltrl | e
the reaction mxture refl ux

]
H W EBRE 100l S e S bbbl P 608 o Sind obie
2HEr MéeARDI-oslct1opanti ti oned between ethyl acetate (501L)
and water (501L). The organic |ayer was dried over
magnesi um sul phate and concentrated in vacuo. The
Ste§r7ude product was purified by colum chronmat ography on
i'lica gel eluting with pentane: ethyl acetate 100:

Me?rgli §h §r8 be% hgé)?e?‘@/l) t73pt4 'n‘r’eir%fp%c}ﬁfé-yl q}w{kd\)"\@ pgv@?'onﬁ 2c'*J_b)yr|mld|ne-

4.06 (s, 3H), 5.00 (m 23prboREAtdAPCl + nfz 319 [ MH| +.
Step 7 Met hyl

5-chl oro-1-(2-ethoxyet hyl )-7- (4- mey yridin-2-yl -
no) - 1H pyr azoHot 4, 3@ p boxyl ate The
di chl oro conpoﬁnd of Ste N\ 6./20mvpl ) was
di ssol ved in dinmethyl su '
solution treated with \an1 o-
12. 4ol ). The reaction ture
tenperature for 18 action m xture was
partitioned betpp f di hIoroneth@me (3001.) and water
(500m) and the @ chloﬁbnethane | ayer separated. The

orgam c phase was washed with water (3x1 0Onl), dried
oV e;r %ﬂ}l@g fztemﬁ)ound of Step 6 (1 .989, 6.20mmol) was dissolved in'dimethyl

)
l\Q;\rgthylp adi ne (1. 34q,
s stirred at room

sulphoxide (10mL) and the solution treated with 2-amino-4-methylpyridine (1.34g, 12.4mmol).
The reaction mixture was stirred at room temperature for 18 hours. The reaction mixture was
partitioned between dichloromethane (300mL) and water (500mL) and the dichloromethane layer
separated. The organic phase was washed with water (3x100mL), dried over magnesium
sulphate and concentrated in vacuo. The residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol 100:0 to 98:2. The crude product was triturated
with ether (50mL), filtered and concentrated in vacuo to yield the title product, 1.2g.

"H-NMR (CDClg, 400MHz) &: 1.06 (t, 3H), 2.49 (s, 3H), 3.62 (m, 2H), 4.00 (t, 2H), 4.06 (s, 3H),
5.05 (m, 2H), 6.98 (m, 1H), 8.16 (m, 1H), 8.50 (m, 1H). MS APCI+ m/z 391 [MH]".
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sul phate and concentrated in vacuo. The residue was
purified by colum chromatography on silica ge
webkambitzgsai t h di chl or onet hane: met hanol 100: 0 t BCEPB32806/001233
The crude product was triturated with ether (50n),
flltered and concentrated in vacuo to yield the title
Stepfoduct, 1.2g. 1H NMVR (CDCl 3, 400MHz) d: 1.06 (t, 3H),

@}C_ﬁgrol(gs 8 gmr%pyr?ﬁ rﬁg ylcé%léc% H)-ngz eﬁﬁ%}%t@) 1Hé3§’)azol%%l%‘6d]|§)§lmld6ne -3-

(m 1H). M APCl + M z 391!Lb0|§<m9|]a¢ld8tep 8
5-Chl oro-7-(4- nethylpyr|d|n 2-yl -amRo) - 1- (2- et hoxyet h
“ca

yl)-1H pyrazal g rimdine- boxylic acid
The ester of p 79 dtp%Q 11ngc # di ssol ved in

di oxan (501L) and the sopjutio edhW th a 1M
aqueous sol ution of sogiu oxi de (22 ,
22.0mmol ). The reaction\m ¥tureNwas then stirred for
18 hours at roomtenpeyat urne.__The reaction m xture was
evaporated to dryH N the Wb3| e dissolved in water
(1001.) and washed wi t'h di chl or oret hane (50n). The
aqueous phase was then acidified with 1Mcitric acid

sol yid (Q;‘fbr'bpStQW‘aﬂf R, anﬂmal %8l higswivea BCdidkah omLl AfdBésolution

veg gty At At i iyt 5%05'}1%%9”3% PR A0 5k oton

mixphosaothersstiyed foo 8 teurs at ryone kethpetaéure.i Tink eeaotianduizture vBas Aygporated
to d%e%e(r@@@ d@sﬁl/ed‘m Q/Mél? ’21 Og'nli)]ang%agﬁed w?ﬁh')dwhl%ro?rf'eﬂ{aﬁe (50mL).

The( q?ueq_qq)phas;e(vgaé ”(‘?ﬁ actg’iuad wg 1!@ Cttrﬁ? acﬂ_:bolut@t t@ﬁHgll_?; and a yellow
predipifake Gimhenir ﬁﬁeihm(dﬂreemdscsﬁwm foyy19 miruted befertelvginp yitdred smd2hey$olid

ro@tmt lr]'lfgceé/ [ﬂél g’pQJtcg(YJe_ltﬁkgl'd'?ﬁg%e product, 3.75g.

car g Jnet onam [9°c% aci
' fsb‘t/'BpﬁD@ @1060@30N'2'2)7@ﬁr9@|(1) 3Hh§t3ﬁﬁa§§hl3ﬁﬁé'?‘ia?ﬂ)d%8‘( %@Hﬁ; 4.84 (m
2H)365§F(FP|1)+ 7.89 (m, 1H), 8.16 (m, 1H).

1-(3-di nethylan1nopropy|) 3- et hyl car bodi i m de

hydr ochl ori de (660ngy, 3.5mmol) and
smggdinethylaninopyridine (390ny, 3.5mol) were

R P Rl G e o Bt e Bt arp Bl g5

hours. Additional cebdafeshirehatasnide (165ny,
1. 7nmol ),
1- (3-di et hyl am pepro I) 3- ethyI Thodi i m de
hydr ochl or i dé44&E30m"~ 1. Jmol )H
4-dinethy|an1nopyridine 95
and the reaction nixtqﬁé j
hours. Further methanesyl p
1- (3-di net hyl am nopy op =
hydr ochl ori de 30 .
and4- dlnethylanﬁnggyrl ne ( 195@GH 1.7mmol) were added
and the reacthf /m@ture stirred for a final 18 hours.
The reaction ure was concentrated in vacuo and the
residue tltloned bet ween di chl or onet hane %ZSnL and
wat ge @ li acig RLSIER §4hP% 2gRREe)vRdhssYranagid

3.5mimbiy 1watdﬁmeﬂ(ybnﬂr‘im‘rqp)/l) 3aiHykedrbodiaridenteygroelsionit (8&0naf) aﬁe\mol) and

4dl%%y@%%ﬁﬂtdrn@t(%rﬂg%grﬂﬁ“f? we@lﬁssgﬁga lq lfLPiN-\L‘MQ?I%’thyh‘ormamide (10mL)

and the reaction mixture stirred at room temperature for 60 hours. Additional

tre

. ) were added
ed for a gy ther 20
yde (165 2. 7mmol ),

| car bodi i m de

methanesulphonamide (165mg, 1.7mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (330mg, 1.7mmol) and 4-dimethylaminopyridine (195mg, 1.7mmol) were added
and the reaction mixture stirred for a further 20 hours. Further methanesulphonamide (165
1.7mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (330mg, 1.7mmol) and
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30

purified by colum chromatography on silica gel

el uting with dichl oronet hane: net hanol : acetic acid
wa2®s02B351 0 96: 3.5:0.5. The crude product was PCT/IB2006/001233

triturated in warmethyl acetate (10rL) to yi el d the

D 6
4- d%ﬁl L2 (rﬁ)nrogg'lqucnte kg ng?gnm@]_nll\le'e\ﬁgdq%gs a((-.)g thesrgﬁctlorgm agg)r? %lrred for a final
18 1&i)s. TBe &Ect(ommlx’iw wad c@refitratedilyacud addbthé dgsidbklpartifon8® between

dlcr(l§r m ne |_:( r%é a‘wgwat%f?zgmyﬁfﬁ:?ﬂr P‘ ifhdéég W[a%/gérélara‘tedshgﬁe&%th

h 2720 A
watta 52@7]4_') di ﬁé) évyegfnaq}ﬁswgr)s_u!ppﬁy 2R9 gq»r@fntrated in vacﬂg The re3|due was
puriiedbyddanyriri diivdhhR@raphg an bimyge] smingamne sichibemathatkem&ihenol:acetic

acuﬂHOCt{ (ﬂto ryjﬁﬁéqu'hgf ru§% %duct (Nfg' %%Fg % WZaAr'nmly deetate (10mL) to yield

am ne
Thel‘lﬂ%@'ﬁ%f}é}lﬁ?@m@r opyl am ne (210rrL 1.20mmol ) and caesi um

'H {RQBHIES - 370z pgs %wt)bm ), W5 s, @H?%Qb‘(@@H} R 48] ar%lmd 85 (m,

2“%'8 A 751(5h(é i & ﬁgaé;??@gl (WES‘W{é‘l??eMﬁ Yon

mxture was partitioned between ethyl acetate (101l)
Steagg wat er (10m) and the organi c phase separated and
Shed with water (2x1 QOrL). The organi c phase was
t heAi-@rbiecky@indrS-thagid- k- methgarhipbleit-@-reettliyodio €rt-amineld! H-n
vacuo. Th% rra%\lb[gg% 1 id%fs' ({artﬁ)qwﬁ]ry tl%\ﬂg amide

ing Wt

chr omat ography on Si'lica ge
di chl or onet hane: net hanol
materi al was ﬁ\@ﬂge
yell ow solid (%6rrg)
shown as Figure 14. 1H M
400MHz) d: 0.99 (t, 3H)\
3.18 (S1 3H), 3.41|__‘s,

The purified

eld a pale

or the solid is
CO2D,

1/1 , 3H), 224 (s, 3H)
3.44 (d, 2H), 3.66 (d,

2H), 3.88 (t, 2H), (t, 7.1 6 (d, 1H), 8.09
(s, 1H), 8.26 71H) . I\/IS mf4'7\5 [I\/H—|] . Exanpl e
2: Preparation of”, /

N-ri-(2-et hoxi]b@hyls) 5- (N— et h{l:ON et hy? ani no) - 7- (4- ne
t hyl pyri di n-
2- yTheagnionoonipdupof Siapl DEFA0B9, @i Jdynmoli MimethyBetodarbiosn (79mg,

1 2MHE%F) h@é‘tﬁﬁ&ﬂsﬁ&ﬂ%nﬁﬁe (Q?‘b;ﬁ' § SEMAbY Y& BXOER Al rfie $S7AYTE 24mmol)

preparatio
werRl_d[sioh(egi lréfhﬁ\@;bylequ}ppwdegj N adria repgien Mpiteherigd to 110°C for 5
houfs if 4ﬂm&th/yehméfnedrbabn8? ﬁmﬁ)d@éfbvﬁ@barﬂddnéﬁ/tﬁeﬁﬁéﬂncé[ﬂﬁd SoethdY bﬂnm and
ar bon net hane

watb R0 T R L SRAr T ab? R dvth el B grrebroanio
phape wpaithat iidad avér rieonasivm CRBkaty stddohentrated in BpemTES tepidue was

urlﬁ&ﬂ&ﬁéoﬁ}nn':dwdﬁ‘bﬁ)g%p}ﬁ Bﬁ&lhdartﬁel elutmg with dlchloromethane methanol 99:1 to
97: %ﬁe@pﬁeﬁf h %%Fwasy e aporatgzd ané dr}{ed to wgg a pglle yellow golld G%mg)marhe
PXRD patrermio) tha kbljoys stooh af &igBreddpyr i mi di ne- 3- car bonyl ] et h
1 rse I t

H l%ﬁﬁirb‘w;@% Souas 48(2@& 0y 8' % efrﬁ 1 PR 3HPLBR (b, 3H), 3.18 (s,
3H)1B. ﬁ,‘&,fe.a } @4 d52ld) gg Kb RH). 3488 (1, 2H), 4. 93 (t, 2H), 7.16 (d, 1H), 8.09 (s, 1H),

8.26 (d, 1H). MS ES-m/z 475 [M-HT.

Example 2: Preparation of N-[1-(2-ethoxyethyD)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-

2-yl-amino)-1H-pyrazolof4,3-dlpyrimidine-3-carbonyllmethanesulfonamide

An alternative synthetic scheme for the preparation of N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-
methylamino)-7-(4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-d]pyrimidine-3-
carbonyllmethanesulfonamide is described in the synthetic scheme shown as Figure 15.
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D nethyl 4-nitro-1 H pyrazol e-3, 5-di carboxyl ate

(WD00/ 24745, page 48, preparation 2) (2.0, 8.83mmvl)
wormeazidsrl to a sol ution of 2-ethoxyethyl bronmPdEIR28061001233

8mL, 10.45mmvol) and potassi um carbonate (1.32g,

9.56mmol ) in N, N-dinethylformam de (35nL) and the

reaction mxture stirred for 48 hours at room

t enpebahnples: PliRrdieRetFdRh Arrhésctrvm&nzm m&ﬁ@ﬂntm@ta@éi in

vac t r n.e

acet%ﬁngp[1 %%W)“?ng &B?’@ hyk %d&ﬂ%ﬂﬁ EFHH’&HL(“ pyridin-2-
yl-aping)- é@pwmlﬁas ddnyrltedim\ﬁsxartwag]nwaumﬁmmmsmr@ared as
foligw@ncentrated i n vacuo. The crude product was purified

by col um chromat ography on silica gel eluting with

pent ane: ethyl acetate 100:0 to 70:30 to yield the
Steest er product 1.63g. 1H NMR (CDCI 3, 400MHz) d: 1.07

(s, 3H),

3. 94 (sD' Vj”gg ‘?‘@‘”’(Qefhy‘gﬁw?fml\}t‘s' Fﬁ(ﬁg"@%ﬁg %‘?‘V'a[elvH] +)
Step 2

4-Nitro-1-(2-et ho&'g@t hyp)/ﬁ pyr a)z’cﬁ;"els 3, 5-di carboxylic
acid 3-nethyl ester The estw of [step 1 ( 1 .63g,
5.4mmol ) was added to a st pot assi um

hydr oxi de (330ng, 5.9nmmol) met hanol (201L) and the
reaction mxture stirredgat r tenperature for 18
hours. The reactionqmi'xt upe was €oncentrated in vacuo
and the crude product di s&l ved in water and washed

W t T ed w
ny P BEYEEnied e ALBRAE RATR RudB OG0 Bl ehot ikt et 2
(2. 09 3‘3&3”0@{‘768 apHed ereginiersof Reatfeoxgaiinit bieedle (¢t Breld 16¥&mmol) and
pota¥BigMeabdnats tl. 32aas. SSrﬁﬂﬂQ) ﬁm@-@m{eﬁr@'ﬁ&ﬁafnme\(@ﬁﬁ@ ah®@th¥ir&lcon

mlx@"lﬂé)esf%éél{?ofé) !!; Odu ro%m §61p65a uCD&%PegctggM;%Zregﬁ)s corlfe?tgat?d[ in
vacgond s eaPet parmbzecgl%wqumd}hyl acStagp(2@0nG tahgt vater (100mL). The
orga%c,qa}'ebﬁlﬂpyépalgate'd( &1 e%td%W%tnBé{ur)\ sélprﬂité érQ{"j c%ncen’:tll_‘ate% in vacuo. The

B € RIS AN RO

acefate 100906 t0:B®w yvidld thhestegiuxy It 68g.aci d of step 2 (1. 33g,

1 I c t c
SR ot oo dR] YANG AT P, SO PSR o
476 é&b‘il M$ MGt (¥230RaBHoncent rated i n vacuo and
azeotroped from di chl or omet hane (3x50m ). The product
Stev\%s di ssolved in tetrahydrofuran (50n.), cooled in an
e bath, treated with 0.88 ammoni a solution (10nl)
and giNira-e(R-étboxydiByhtidpgrazatie-8,6-ditatbexgie acd sHethylldster
m xture was concentrated in_vacuo and the residue
partitioned betweeq di’chDSr omet haggy (2001L) and wat er
(50m.). The organi cd phase Wa\$ drifed over magnesi um
sul phate and concentrated NV bo yield the nitro
product. 1H NVR ( DMSOD6, 40 1.06 (t, 3H), 3.40
(m 2H), 3.77 (m 2H), %8
8.35 (m 1H), ’
H,C o)

The ester of step 1 (1.63g, 5.4mmol) was added to a solution of potassium hydroxide
(830mg, 5.9mmol) in methanol (20mL) and the reaction mixture stirred at room temperature for
18 hours. The reaction mixture was concentrated in vacuo and the crude product dissolved in
water and washed with ether. The aqueous phase was acidified with 2M hydrochloric acid and
extracted into dichloromethane (3x100mL). The organics were combined, dried over magnesium

sulphate and concentrated in vacuo to yield the nitro product.
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8.46 (m 1H). M5 APCl+ mlz 287 [MH +. Step 4 Met hyl
4- am no- 5-car banoyl -1 -(2-ethoxyethyl)-1
woR@gnzwel e- 3- car boxyl ate Pal | adi um (1'1) hydr orR€TEB2006/001233
(100my) was added to a solution of the nitro conpound
of step 3 (970 3.39mMmol ) in et hanol and
'H WRKQ@@%@W ol 97l 3. 3. Fnteot uHbd 6@'?%3688( 313"')04767 t QH)
ms hecR/mpeks pwas added and the reaction mixture stirred
at reflux #or 2 hours. The catal yst was renoved by
filtration through Arbocel (r) and the reaction m xture
Steg@ncentrated in vacuo to yield the am de product. 1H
NMR ( a leml@ 1H 1e-33abBryltd)) |
3. 66 }(;?%/]@92%& e { hcg(?foﬂq”') m%wa) 51 1 (m
2H), 7.49 (m 2H). AR 22 [MH +. Step 5
Met hyl HEY I ?\YHZ P
1- (2-ethoxyethyl)-5, 7-di oxgkj
H pyrazol o[ 4, 3-d] pyri m din
of step 4 (570ny, 3.38mmmvl) N, N- di met hyl f or mami cl e
(301L) was treated with), - caNfanyl di i m dazol e
(658ng, 4.06mmol) ang Che r@action mxture stirred at
roomtenperature for ? hour and then at 900C for 18
houoOsalyl Thieridegainl O18. T8imxtdl) raed Wasdicethgieonhamile d3%uh) wae added to a

SO|L§]8I§I mlth? %B#&gﬁc %Bnooq gt%h tZZP §§ﬁlﬁ g%m}ﬂ? In%%FO i Ct %g éZOmL) and the

he so
reaﬁtion M sfed 2 remdemerraiure forcipy st Bh%/reéqﬂen fdurg wgp goncentrated
in vBEURAE Eazeolrbbé\!\ﬂ%n( m%tﬁanelk@@MﬂZ) Teé prbd@2 whs dissbied in

tetr%roﬁ&%] (?énh%)s cooieigbm gq}f ﬁg% tre%te% '!bltg Bﬁgé%‘lon% s@%&%ﬂb OmL) and

stinfef/faH]18 hoigs afyoam kameydturs, T',heml)élh’[% W@ cqnecentrated in vacuo and the residue

pamtbaeﬂém‘%@ﬁ%‘ldﬁlgraméhane (200mL) and water (50mL). 'Ehe OE) amcs hase was dried
razol o - atL e

oveS TR he@ﬂﬁ@mﬁ%%%vaw%ﬁw e BB RS owso-

Ds, @bONHA) det.0a @5y, 3.40 GO’ BY 7 werak) axigted, 3H), 43& @b, @H), Gr5din, 1H),

8"‘%@'?}1 gi;olggAgC,§;n¢Zp28§t[,\g,,; Ong, 0.50mml) in propionitrile

N(-tetrahydro-1
sol@tion of the am de

and the reac m xture refluxed for 18 hours.

The reaction m xture was concentrated in vacuo and the
Stepude product partitioned between ethyl acetate (501)

and 5 Th e

rmgn\é}ﬁslel"tﬁ (a Onléli,‘]ga aerbaanﬁ (XP{ gﬁ%lléon lyétﬁ%{) Q—l }Qﬁgzoggé ggrb%f?a{e

crude product was pur iy col unm chr omat ogr aphy on

silica gel elutingfsfth ptntahe: et acetate 100:0 to

75:25 to yield the dichloro péadugt. 1H NVR (CDC 3,

400MHz) d: 1.05 (t, 3H), 3. B, 3.84 (m 2H),

4.06 (s, 3H), 5.00 (m 2H) PCCH mz 3 19

[MH +. Step 7 Met hyl NH,

S-chloro-17Z-et hoxyet}ﬂ{/{)y gret hyl pyr| di n*-yl -am noJ- |

H pyrazol o™. S-*pyri m

Palladium (If) 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, 16.97mmol) was added and the reaction mixture stirred at reflux for 2 hours. The catalyst
was removed by filtration through Arbocel® and the reaction mixture concentrated in vacuo to
yield the amide product.

'H NMR (DMSO-Dg, 400MHz) 8: 1.02 (t, 3H), 3.33 (m, 2H), 3.66 (m, 2H), 3.80 (s, 3H), 4.57 (m,
2H), 5.11 (m, 2H), 7.49 (m, 2H). MS APCl+ m/z 257 [MH]".

Step 5
Methyl 1-(2-ethoxyethyl)-5,7-dioxo-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-d]pyrimidine-3-
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3-carboxyl ate The dichl oro conpound of step 6 (1 .98g,
6. 20mmol ) was di ssol ved i n dinethyl sul phoxide (10nm)
wa@eaetitisssol uti on treated with 2-am no- 4- met hyP@IIB2d0a1®1233
(1.34g, 12.4mmol ). The reaction m xture was stirred at
roomtenperature for 18 hours. The reaction m xture
was partitioned between agiboMy'®e onet hane (300nL) and
water (500r) and the dj chl.oronethane | ayer separated.
The organi ¢ phase Wgs wa®he with yater (3x1 00m)1
dri ed over magnesi um sul phat & and//Concentrated in
vacuo. The residue was puriNi € col umm
chr omat ogr aphy on silica ge\ uti N with
di chl or onet hane: nmet hanoh 8: 2. The crude
product was t“turaﬂ'ia%( ), filtered and
concentrated in vac o yi&l d the nmonochl oro product,

1 ZQ sglI]J HNI\C/)Rth%%e?’df itégg )ngd?_jz'Q rﬁcgblétt\l’ N éi'ﬁ]g'?t yﬁoré%r&gﬁ (30mL)
wag tmatezq-qynth NoN'ggrbonyldiitigazolg (668 erypyl) argl tlgsoreeqppn migure Riigred at
root%‘?&hﬁ'er%r% fgi'gl]ho[nlvé’rqd"fhe@t g@’(ﬁorM%t H'&M}s The reaction mixture was

conﬁé/'gtraiﬁetﬁnhga)% {H/ tH%)):ruie Piﬁg‘f% J“S in %etone ar?(} somcgted ?orlaxl

mindite8- 'ﬂiersyslfd prodlicheas3ilterad ot ayd (a’ted mﬁvasocb totyietathe fione product. 'H NMR

Hhy, | i
OEGRRATEIG Pk 128003/ 287 07 2500 5 A0 4p3 g 1075
(s, ti), ﬂh@ﬁoﬂﬁcmsoﬁ%ndé%uﬁﬂﬂ of step 7 (7.0g, 17.93mmol)
in Nmethyl pyrolidin- 2-one (28nL) at 110 C. The
gacti on m xture was heated overni ght and on
rrpl etion the solution was cooled to roomtenperature
andeiat &7 -dcRBre)-(2miloxaeioidol H-pirazelol4s3-flpyrintignerB-crigeate
tenperature for 2 hours th lurry was filtered and
washed with 2 x 1BigC vva@r/.e\ﬁhe soljd was dried
overnight in vacuo at 55 Ct n orange solid
(5.988g, 15.0nmol, 849%. oD, 400MHz) d:
1.12 (m 3H 1 1.25 (m 3 3H), 3.21 (m
2H), 3.23 (s,3H), 3.60 (m (m 2H), 3.96 (s,
3H), 4.80 (m 2H), 6.94 1H)N 6(m 1H), 8.34
(m 1H. M5 APCI - m(,_FCA 12(gI\/H—|] SGip 9
1 (2 Et hoxyet hyl ) -
nyrt)u wkﬂ%lle %4&!9)1 4] Bmg‘rﬁﬂ) %"1@ )Qtrgéﬁﬁylghrﬂor%ur}{ 'cﬁB? d%(a 95mg,

r azo di ne- 3- car box
1 S%w.ne» e sdotiog SpRtori g1o dsmegbRF 11 2aRg. SEormaln aRerie
(5n8.9 binid 1he Peadfionswigtttereiuyed oK gleout) Ohd-eattieh enixdirs sak eerdtedtrated in
nmet h (1 . t
w5 ot U A 07 o 861 LB ML AL I i
orgRRiprsEeratag ddechpig EegnEisMaEyIPhRte ﬁnqwnpaa@ée@u% vaspe-riing cayelp groduct
wad S6ANbA by JINPrAEHBRUISTrATRY Bh sWESyeLALINAIite Geltnhe@hivatdiate 100:0 to

mL and 24nl). The aqueous |ayer was
78 ?%Ptyh“"i@[‘%ggﬁc'ﬂf“f’.pé u% th 10% aqueous citric acid (20n1)
H BN (ERCELAO0BIHZI: T 05 (t, 3H), 3.41 (M, 2H), 3.84 (m, 2H), 4.06 (s, 3H), 5.00 (m,
2H). MS APCIl+ m/z 319 [MH]".
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di chl oronet hane (24nL). The conbi ned di chl or onet hane

extracts were conbi ned and et hanol (13nlL) was added.
wab@eazised i on was distilled at anbi ent pressurBCHIBR00I®1233

di still ed dichl oronethane replaced with ethanol

(52m). Water (12mL) was added and the m xture was
Stepchol ed to 5 C and stirred for 1 hour. The slurry was
Methyi BicRlofR0: - @nshorpshe - Mdrﬁéth@ﬁ 2(yR 4k d)- Bl rabiolopf3-tpyrimidine-

vacuo at 55 Cto give solid (8.858g,
22.2rmol, 68% 1H NMVR a}%é?% ity B00MHz) d: 1.10 (t, 3H),

1.30 (t , 3 H), 2. 43 (s 3H), 3.24 3H), 3.57 (m

2H), 3.70 (m 2H~_3,93 (t, 2 (m 2H), 7.02

(m 1H), 8.18,Cm 1@)/9%]16 (% APCl + m z 400
[MH +. Step 10

N-[1- (2- Et hoxyet hyl) - ‘N’( I-l\l—rreth;d;ﬁgnno) 7-(4-nme
t hyl pyri di n-2-yl am no) \\LHpyr azgy o[

4, 3-d] pyri m di ne- 3-car ] rey hanesul f onam deThe
p 9 (R 72. 6mol ),
289, 87 1),

carboxylic acid ofO

met hanesul phonam(}je (

1- (3-di net hyl am noprop |)-3-ethyl carbodii m de

hy drreih@Fd (Q)Chp()dr& dPetep 84108Y, b.2aimehol-was dissolved in dimethyl

sulpgﬁx t(gﬁrln@ a(smme h ngg On?%g&]d%ltﬁ%gaml ﬁﬁ”ﬂ% & 8Wn% %Eg Qb\ﬁﬁl%ol)
Thegeactipremixiure wassiiredaiieamatemperag e ion i gpaurs. Th%fe\aét&@tm'ﬁwe was

partﬁb?féd«ﬂe%éé‘ﬁ%cﬁhbr'o%@ﬁnéﬂ(sbﬂn95' a(hb htep (BabREYEhd (HhedidHidémdthane layer

e W t cid (5
sepJeri o TR e "BRee G AR gl ke,
sulphhitetand eorobnteitedrin vacaeiTae aersdius oEs awifleg dy @Wrdrechrq?h@tography on

snllcg 'g@l@ldﬂﬁ&m &]Worﬁaﬁéﬁé rH\ﬁﬁan@HO@d) t@@@@ m%ﬂﬁi‘élpwﬂbct was triturated
and concentrate

d
wrﬂ\ﬁa?)er l(@le)Dzlgﬁeql ?.pdl @Bﬁngﬁtﬁg i vat:lio tB)yle%dotpe nzﬁn%lﬂhm précg uct, !IJSg
NMBl(Cooe diobiaHg Got .oae, dsﬁ)hmsr @s3H) 3.62y(ns @H), d.00i(1, Riey, 66 ¢f, BBH), 5.05

i S0E B Eh BB S, S, B0l UP ORI L kg ot

the vol une of et hyI acet ate was reduced to 1000n.. The
Steﬂ;gsultl ng sol ution was flltered and allowed to cool to

r at oyer ni l.a
e R A U e
was filtered of pyrznotp[Andrdlhwinidine-B-cathxate 2x50m ), dried
on the filter pad for 3 hours and then in vacuo over
phosphorus pentoxide to yield a WN powder ( 1
6.79). PXRD agpalysie of the pomde in? cated that it
was t he Formﬁcrystalll e for N\

N-[ 1- (2- et hoxyet hyl ) -5- ¢Net hyl - N- et h b@lmno) 7-(4-nme
thyl pyridin-2-yl-amn ol o[ 4, 3-
d] pyri m di ne- 3- car bonyl ul fonam de. 1H NMWR

(CDCl 3, 400MHz) d: (t 1.29 (t, 3H), 2.41
(s, 3H), 3.24 (313 45 (s, |8H)’\3 64 (g, 2H),
3.75 (m 2H),

(t OZH) 4}:&8 , 6.87 (d,
1H) 8.20 (d, 1H), 8.29 (s, 987(br 1H). M5 ES+
SR BB 2 5 8 Wi By re
wasZ@ldEd_to a solution of the monochloro compound of step 7 (7.0g, 17.93mmol) in N-
methylpyrolidin-2-one (28mL) at 110 C. The reaction mixture was heated overnight and on
completion the solution was cooled to room temperature and water (25mL) was added. After
stirring at room temperature for 2 hours the slurry was filtered and washed with 2 x 15mL water.
The solid was dried overnight in vacuo at 55 C to give an orange solid (5.988g, 15.0mmol, 84%).
'H NMR (CD30D, 400MHz) &: 1.12 (m, 3H), 1.25 (m, 3H), 2.40 (s, 3H), 3.21 (m, 2H), 3.23 (s,
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Exanpl e 4: Preparation of Form A (Recrystallization

From | sopropyl Al cohol) The Form A crystalline form of
wOoR(GgAt@B5Et hoxyet hyl ) - 5- (N- et hyi - N- met hyl am nop€iK2406/001233

met hyl pyri di n- 2-yl - am no) - 1H pyr azol o[ 4, 3- d] pyri m di ne

- 3- I h | f
3H)f§pq> g\g%bz?-:ny ;5rr%t 27586 (s, 8ﬂa5nag?mm£f)’ 54e(%a1H) 838 (m, 1H), 8.34
(m, NH). LMS2a et hoie yie? IMAH) - 5- (N- et hyl - N- et hyl ami no) - 7- (4- ne

thyI pyri di n-2-yl am no) - 1Hpyr azol o]

3-d] pyri m di ne- 3-car bonyl ] met hanesul f onanm de Crude

Ste;P\I_Q[

+-(22ERbyoiyR Bl ethyBN-(dteAdmiho) R BB g raim- R Admifo) H-pRaAdN4,3-

pyridi n-2-yl am no)

4, 3-d] pyri m di ne- 3- Og,[p E%[Hnel%)%%%g'ﬁét\g'dl fonam de (16.79)
(see Exanpl e 1) vvas slurriedin di onet hane (20m)

and i sopropyly /(\'(?TL fghe/sluryy was heated to
refl ux (about %OOC) and tlhe soNi téerial appeared to
remai n substantially und gi tional anount
of dichl oronet hane (4 s i ncrements

to the slurry. The resultifig soffuti on was refl uxed for
about one mnute q:l [
of this time the so ave dissolved to
yield a yel | ow sol uti o The soluti ocpvas then cool ed
to 35C with no sign of crystabsPzation. * The sol ution
was seeded with a small amount (I ess than about 0.5g)
of Thicusbser bF §tdp 8 (13.57g, 32.83mmol) and a 1M aqueous solution of sodium hydroxide

(90m£)2we§<g Qgé;(\%?j length%noihl' p{%{_fgnd tﬁ% )%gc’no le ure sgrred a( §5 H(ta'ormﬂour

Thezre%:i'arf W‘#Llf?ﬁ"’élfi mlegiwpmdﬁwqrﬁténer@aﬁ agigifigcomBnioBreadnpeus ofide acid
(90®LY ﬂ'h@faq@do)d§ ta9érl viaé akirRked tMiB8 wsrobmér@mem (BethL BRI 24mL). The

s FIRT s R0 SIREHPL HEF elepts B2 lingiamgaproa wir
dicigreraethare (84rolp)r he Tumikgnesi|diphloyonvedising ektractsdvess canbgriediahd pthanol

(1 Sﬁwﬁmra@ﬁéﬁ erhetsB@fbandsto@ﬁlﬁ&i eﬁ‘glﬂbkm%ré@lﬁr@ %h@{he(a%lulhe%m ed
cctiBpomgancpspsed Nt BPES Gk EB {1 A Bgeag mpure was

coolgdso § BenFretirmdAorcirhest. alheishvery fvas fittendd ddd[wiashed with water (24mL) and

?ned rgva%w%% tla)ékvé r5¥ g ﬁ%mﬁju nog%&wﬁﬁp azo%o[ 4,3-d] pyrim
H N AGDSID, SPTGRE | 18t DS b 28, B rPS (6.900, 357 (m,

2H)Ps. e@@ﬁagH)om:oft Bay, msd (nvethaned (WiRath, w3 dhenf e @, 1H). ms

I form of
Ap(ﬁl-ﬁ %@ gﬂﬁoxyet hyl ) -5-(N-et hyl - N-net hyl am no) - 7- (4-
met hyl pyri di n- 2-yl - am no) - 1H pyrazol o[ 4, 3-d] pyri m di ne

Step 8o car bonyl ] met hanesul f onam de was prepared as

foI | o

T BRI R e PRV RO Hy TRy G R
pyrl di n- 2 pykza[A81lpYrikidine 8zaatbopyljmethanesulfonamide
4, 3-d] pyri m di ne- 3- car bonyl ] met hanesul f onami de (13. 99)
cont ai ni ng cryst akli orm Form N Ts Exanmpl e 3) was
di ssol ved i n H&3'1 uxtnhg dijchl or hang/ ( 160m) and
nmet hanol (200rL). Di chl ogonet istilled out
(approxi mately 110nL djySti e collectgg). The
m xture was cool ed to Apo rature, gr3anul ated for
30 mnutes, and filter he/ ol ids

/S\\O O / CH
H,C H,C ®
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were washed with nethanol (30rL), and dried in vacuo

to yield a bright yellow solid (10.8g). PXRD anal ysi s
w@Roobhzossnl i d i ndicated that it was the Form BPCT/IB2006/001233

crystalline formof NJ[1-(2-

Slt E'Pl'fyet hoé%ﬁlglji g’%ﬂﬁ%g@é’g %[E(IKP ol}, meph%l)'tesulphgnarrﬁéeh¥ 28 r
87rathy f4( wlmeﬂwlaaurwambwh&bﬂwmrhmnmma Infdroehidride (18Bgagdmhneol)Gand 4-
dlmgtrhﬁgﬂrn%)}ri%e ?for.dr%@{) %ﬂnﬁnc‘l)%@@%ﬁvegﬁfdiéh@rorxaﬁan%%éﬁt% and the

fea?‘ttog m’f%e Iét]f??&at EPRYPYPHatuR.eeREht Kpnisarpn abitye yay dijused with
dicti@briythaner (todisoedk ydnd anrsia)twit ity @zelditic Zeidl{soy in VDAL Ben
wasp'lgfi ?rgcr\ﬁgﬁtﬂ%h]a%&ﬂglﬂﬁo%%f];Qr%gume %P cith@Scid Ll s%{jl%gw h%lﬁroxide. The

dichjarprpetianeginpes Wed Jrieg oyeumaghssiunnsuiheingng sPrreNtrated in vagup hhe
solitl Paglauélivs ?e'flwe@m BrogknpIY i @Z&'Z@ [ninutes, allowed to cool and the resultmg

oot TR S P o Sy Ak i o

solt(hgrzﬂ,ztg:urrgd @vhm@pggn the volume of ethyl acetate was reduced to 1000mL. The resulting
solullbh Fadiierdnnband ans sy to)roé')m %Hﬂ% 286 BRAHiHTLAEhen placed in an ice

batthgra:{ %&?#ﬁ ﬁ]%ﬁé;ﬁyﬁ]eé?wgm% ﬁ%’g \Agta fl?teL{ecbqtf qﬂsﬁ\l@)shwe\?n@ ether (2x50ml),
driedios $fw fitechaidriordi olatscand iresh firaveeud A2t phaspleteus @entuixide ageld a white
pov@%m@ﬁe)e ng(RfH]éjnatle@ of tﬁﬁﬁ&ho%pmmc?ﬁte In&t i® éJ thggorﬁtA Egﬁ%]mg form of

e sol ut1 on was
oL e NoeUVam R BRIy Pt etjazolols 3

dipyrintidihe-SbdrbonfgmetharzRuirmbbieide.and t he reaction m xture

1659, SoPAT PRS0 B Y B A B0 e 01
3.646) %H)(Qiﬁ_lm,a?rh’d 3.90a(t, @H@;atrﬁzdmpﬁ@sésmwe@aaat ét), swastméu)
9.8Mbit MHYL OYesAElednSI17@ Il cF&fﬁa@ §d-23: 14, 538N, LBAN: WAL for

)
CZ&IZ%@%&%% ﬁ%‘ﬂl SS)%u' t%|3r)$gdsgt ut;t ?TQS[(JhéI‘I c p\rNgzsure to

approximately half of its initial volunme, and the hot

sol Lﬁxbﬂ@e\ﬁ’a%ré 'at MERS Pt B (R stBB iR fFr SB

14L Or ONEt hane WasS r enbve or |ons b{
4-

di sthd 'TO&T‘ |Aoqﬁv36%tln§tqrm| cANd1 {2 eferveihyg)-2-6Y- ahvlrtt;mitmammo) -7

metgyIMtrlﬂ@ -2aylfaimira)- 1 M-l id i@ 0B-dbgtimisik Ghrarh}iemnaduli&rRide was
prep eed Y& || W slurry was cool ed to room tenperature,

irred overnight, and then cooled to 5C. The slurry
was then filtered and washed with chilled nethanol

PO {4-@Rhdod/ 6th@)-5- (N}etﬁylm-%eth;f hainbpat- @Lm&hylmhin eind)r1em
theflltervva ?5 aht\% ays to
give the. Broat B Brt S imsh At e ™ Saskg,
73% vyi el d) that it was the Form Bpg talllneformof
N-[1 -(2-ethgx q N- et hyl - N- met hyl am no) - 7-

(4- methylpyrlcﬁnz amjno) - o[ 4, 3-d] pyrimd
i ne- 3- carbonyl]nethanesuN onari le 7:

i Hyet hanol

or m of
- N- et hyl am no) - 7- (4-

Refl ux) The Form B, cry
N~[ 1- (2- et hoxyet hyﬁ)

nmet hyl pyri di n- - am\0) - 1 gze o[ 4, 3-d] pyrim di ne
- 3-car bonyl ] mst h uI Oonam de was pigHpared as
fol | ows: H,C 8

Crude N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-ylamino)-1H-
pyrazolo[4,3-d]pyrimidine-3-carbonyllmethanesulfonamide (16.7g) (see Example 1) was slurried
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Di chl or omet hane (2601.) was refluxed with a flow of
nitrogen through the vessel headspace, reducing the

wo odoee0ssD 240, and then cool ed to room t enpRCHIB20G/001233
under a nitrogen atnosphere.

in (%cspﬁof E hox&%g}# ﬁ%ﬁ lsopgopyf3 Icpo¥|ol %mr\st tilMe sﬁurry wgs heat%d to reﬂux {about
@Harp:ythamjlld ojaterdtapppared wirdhaie s@staatidiig xpdissolvad.i Ah 4Ritignal amount
of cﬁ@xlo%mét@we@ﬁﬁﬁ_) FX85RI8 |r35mLSF1@er\%)ts 1o TR QW STtlllle P&%ﬁm&iﬁlon

was( rﬁjw@%éor ag@,lt H%Tnél))te\%fl gesalglg gg% gg;apaelrdpn rA]?i%@ end of thls time the solid
appebaeh tohayaetsbaveel t¢ Zddalyklioangderiora Thetsomgawad thasqbRE & 35°C with

no J Ef%f%gjs{é h%cﬁﬂr W?ﬁ'e &ﬁdh&g ﬁ/? ge%[iecf'\ﬁlﬂ"\rg QH%Iea%otunte( c?ss than about 0.5g) of

CrUH@Hﬂb@ﬁtmxvﬁBy%&@* qttsxj rsqthvl@mln@)? (feBetadryadingrtamitm-1H-
pyréﬁﬁf{ﬁ 3 Q}ﬁyrﬂ‘hldlh&B%awa@l]ﬁlbihérﬁ&dlfoﬂbmrd@tht r@%rc@bwétﬁlhzatlon The

soll9t u? QJ}F,e,—U nalg{i toargc?ﬁ] rrr{O I’ea!ilﬁ% Y é(‘ %%g?‘ @MSPa]ﬁ 5at|88 H}hen cooled to
5°C( ﬂw@q@yomawe srrgafticsiytyaes sm@ & @simiat eohperabusd) den filtered
andthé MaitlicamidRa WS el itk %S%é@at@weld A58t ey). wrRB&Halysis of

Pl Rl ot e odP AenpRbes P of § hlg b T ety
methalpdinof-7-{4-sethyipyridiat2-w-eminoe1H -pyprao4, Beltpgtigidb@3al) . The

carbsyri@haHeb @RdnRSe Sl oW y diluted wi th methanol (240nl)
and then the mxture was distilled at atnospheric

pressure to approximately 240nL. The hot m xture was
agai n di | ut Exhnwild 51 Prepdiatioo bf KRG WMethadoidRefiggi N

d .

' S"n'\é #@q Eﬁﬁyﬁéumﬁ&ﬁk‘%ﬁ N\%agi &ﬁ@&étﬁéf l\gB{Rgr @%l?%%o) 7-(4-
mGWPHQW&I yremnor it-pyaaicly. étd]pa@aidwe@r@thqnvlmptwwulfonamlde was
preﬁdré@)@eﬁbl&fvﬂsc pressure to approximtely 240r1L. The

i t
R T R N AR LB

pyr@ﬁolosﬂ@bi}f)mﬂ'@n%@arbonlsﬁ@eﬂﬂmwtqnﬁrgldyé13 Whcwitainingcrygaline form
Forfnhfe@eef; Exdn@les) v@@%s&&@ﬁ@fe‘ﬂ%g\mméﬁhéﬂé ($dtinL) 85k methanol
o B Greri s et oE ol doar il a it Pl gelotea. The

mMix{uPEWFESpoled W@ym@rat)eratlhratgrartulatmﬁort $0enikatesnaBd t;lteyesat dihk lsouels

werb Wame%fwnhl'n[elhagwlgl gxéf"@tolﬂé{é th vécJoN') ?Ellra?lzbg %{Bp o
PXHQ G o iiﬂs%mm o e A R R

ethdxyetpyr&(N-ethylof- mEtbylamBoXTr @méxygheitige-yResino)-aiigyriididiaaol

line form of
A éllﬁg(ézcagt gE@é ?{Oéé&(@l—é et hyl - N- et hyl am no) - 7- (4-

mst hyI pyridin-2- yI am no) - 1H pyr azol of 4
>3- d] pyri ni Eian@te3: (asdzeniph bifinh Besthahe e was

r

D B B ol Bl M o v A R P Ay o B
metﬁx)wrlalpn’qgawngm Ifﬁ-gyragl ia-gbp@mir@ipme -3- carbonyl]methanesulfonam|de was
preghrelt &lievsm di ne- 3- car boxylic acid (24g, 60.1 mmol e)

SRR A Dhon B REEPTARR o6

Pyrazaiole) dimeimidingi-$sabwueid dcivl (81 8ty 2.08 moteh tave E¢@MDE) Stemer
metRarRblIpRASRIIB (I NER6le), TREdRRtH IO PHRF)-3-ethylcarbodiimide

hydrochloride (810.0g, 4.21 mole), and 4-dimethylaminopyridine (488.8g, 4.01 mole) were

dissolved in dichloromethane (12L) under a nitrogen atmosphere and the reaction mixture stirred
at room temperature. After 3 hours, to the solution was added a further portion of
4-dimethylaminopyridine (62.0g, total 551.79, 4.52 mole) and the reaction mixture stirred at room

42



10

15

20

25

30

35

40

stirred for 30 m nutes then

1- (3-di net hyl am nopropyl ) - 3-et hyl car bodi i m de
whyasoztssoride (1 6.1 49, 84.1 mmol e) was addedI/mdo6/001233

the reaction mxture was stirred at roomtenperature

until the reaction was judged essentially conplete
temprater & aHothes20 Mtves. ridacedction mixuramwas dieisd #ith Q% gaugicpheitric

ac.djeOz% éﬁ&tﬁ@ Hn%ar% bikds6 wag k&hat24 Wb 3ncanfnh t1 bR QugaBLEicRBATEL),
4 was ‘h washed with 10% aqueous citric acid
an (@Eﬁ?ﬁ d%en washed with water (24Qr). To the

st |Tmeeelsumeg)m11abed1 Ob) garfiltereplang waswistillad elexdmdapbericl rgsgure o
app O%Ma?e‘%/ Haft 56 n(lf?al b&%‘h? ah@ ﬂ%%h%@ﬁn W@§Hnmed@ﬂtﬂ pbfi6ns of methanol

ure was stirre hours. The resin qp§ [
(ol 1419 B3 eoroTEaMg PR Ao U A et FHElsTs
totaﬁ?HgC1h Lognaraet fhﬁn&)lu('rféaim% wiactdretiiv@s aDFBC N ethe fyellovrshtrg svas cooled

washed with 10% a 0 t
o SRR el b Bl " s o
wasaed witH ahiledvasthdia portidredtosting.aids Fhe materlplrce&egt@ﬂéromdhe filter was
drie Wagﬁﬂnnﬁtﬁl’c?/ foP@hihys glklél_ ﬁle InPabibteds a\{ﬂbM%IIow sohd 1 O38kg 73%

r oxi mat hot sol utlo
G B <2ﬁt@5v%h@aﬁ“&ahv5w4wawm> T-
(a-nsethyipgridieDaH-drhied)- tHagy ravobof4,8-dipyumsdiok-8-tarbbretimathanesulfonamide.
at nospheric pressure to approxi mately 240n.. The hot
m xture was again dil uted vvlth rrethanolwgz F?
) 16N3 . anol e‘flux%l

agai xgmple 7] Peagarpionyef FAgemB 4 :
ap mr@@oﬁaeezlr%tazrﬂman offk¢1 -fped thaxyetay)us- (N ethig-abthgaveido) 1 (4-
metﬁﬂ%yﬁldlg% o\1l grgwmo);ﬁ—inﬁyraz% lf%g tdﬁf\/l%nnlrdﬁm% 3"Ja¥889% &\éﬁ{aﬂé&lmnan%%

r'ce hou
prepast @pliowsel y 0-50C). The resulting slurry was then

fi ng@ﬁemamané (b@OrﬁIQ'vdaQ%fM@&ﬂﬂ% a/wowa ﬁﬁb@éhﬁﬁﬂoudf&ﬁérhéssel
um O
reagriesdo i TRhE Gty sl BRMATL ISR it «
mtrdideatatrmct3pm$ t-treEtFanyethB)-S-{N-sthaltN- m@é\ylﬁamrnm 616-ethylpyridin-2-ylamino)-
%l]r%z%lc‘ﬁ% @fppﬁilyllﬁé 63651)00)@% Nﬂ@ iﬂ%&l%gﬁ%ﬁ%b 3, Step 9)
e e L o e A 5L A g LB

werPRpéveatin e dmﬁloi%o*relha& (28bmLy yhdGomnigrgeh @trjosphere. The solution was

sthﬁ B 95 Hgme%ltlyenzlﬁ@‘gilrﬁ’gthﬁé?ﬁlmdbbpfyﬁ %eet@@%!jﬁm&) hy)&ﬁ)%h!onde (16.13g,

at ur
84 npﬁ]@ieéwqga@jdad ?.I'albt"\@j rqaﬁt&nélagtgre v‘ﬁstsﬂrée% IVQOHWQE‘B?"B?J"GOCPVQEWP@ under
a niFbdgbnra¥my¥phére NTADreBE BN FrRGure Aas Mihltdd \sitimoPeaquasusrcgrmacgt(240mL)
andttﬁo?rggrl{}g R)Naasg [ ﬁél 5 Pé%a @Q&llex %\}I’[ﬁ I1 9‘];0 aﬁ?%ﬁ @mela@ld' MW?taﬁ§ then

ormB crysta or m of
washeg wih Watrl/@¢0ml) - 5- ( N- et hyI N- met hyl ani no) - 7 ( 4 met hyl
Pyr ired fdsulting solﬁlt_lon was dlst|lled4at atmospheric pressure to approximately half of its

Y r
oS P L BT S b
(24QTrgpe theen lﬂreerm@@mmqssallawgd a«xa@mpm%w@fewﬁ? i aRP{O¥iERRtely 240mL.
Th@%ﬁ‘tﬂ?tgﬁ v’éﬁlsr éé%?] (i?l@@ﬁ Qfih hRtrhB8 M?g%d BXRh didthied staafpdspheric

S . as . rorm

ProS A RERPPU B EIDBLr B Erber euie S bR ot geom
andR@t agaf digited ateth@pokricipadssitrh éo aupnaxémaielpAand-- Foe mpBIraases
allo%gg@ c%k@o rc;on{ate??é?g ufe mﬁsnhﬁ?*o@& RGBS, drd tﬁéﬁ%o@@@aﬁ@sﬂrmd at 0-

5°C for 1 hour. The resultlng yellow slurr(:i‘lrwrrggl the%\q‘lﬁgrteg and tlhe scﬂl%ig wgshe(a with chllled
methanol (98mL). 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-ethoxyethyl)-5-(N-ethy}-N-
methylamino)-7-(4-methylpyridin-2-yl-amino)-1H-pyrazolo{4,3-d]pyrimidine-3-

carbonyl]methanesulfonamide.
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sanple was allowed to cool to roomtenperature. The

sanpl e was heated again to 250C. The nelt of formB
wo®enlssr ved at 2200C. Exanpl e 11: Prepar ati oPCDiB2b@wonl233

C (Slurry Conversion) The Form C crystalline form of

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

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

- 3- (Ea@la@@‘gl ]:ragtarraaaﬁwanﬁ) Baush éﬁcﬁéj@a ﬂaésemaaa/rbtmm Reflux)

f ol

o1 ur e B0 oL B T b i3
meth\Bpydielip - wkaswa) 1H- Bﬁﬁ%ﬂ'%‘l M@ymmlﬂméﬁ@drbamdﬂmthﬁ@@uatnaﬁ%mas
preffSPR@lose, resulti ng inalight yellow solid. DSC

anal of t

Anot” i‘/?eétﬁ%tfb‘ D- @Q\ﬁ%ﬂ@ '\E\Bg‘ ?@ﬁ%@i'ﬁ H‘f"?’}'@d'ﬂgty":aﬁ NP ng rom
pyrdzhie[4s3-dipyrigniditeXRBramnglicesicds(24d, 60.henrsaeiidee Bxasple SnSkes Pent
met%#e@rlﬁwn% o (8dgeho. Etgrrgno?ya%d Qfdnrﬁéth'ﬁzirﬂlh&?ndn@@@b bgg, 90 mmole)

e Was renpve fromt
werg fligpqiypd 'Wraﬁﬁh% ($4Q59L) pder 8 AH9PRN HASRIGHsi' 88 aflfiion was
stirradl tol 3G-@intite€ thebX &BaIneetiyBimikdpepai-atethyadbdifrdderny@rochloride (16.14g,

I
84. ﬁ%‘ﬁv‘%gkg %q-glg(?( ?/rgcﬁhg}e) ny tﬂ v&ﬁ@%f\ﬁr JTLOQ)PT\ temﬁeratu tll the
reagign Mg wqudaSﬁemza'mw@ﬁiemfm@ws alh61"eAC Orzsma Ut?y‘f’ﬁ‘ H‘Pﬁé"th
10°/' qué@umﬂ(y b&;mﬁb}an@%nu kﬁeQﬂ@dﬁ&tﬁhaymasrﬁeﬁﬂafee dvaaged with 10%

aqu?(ltfgtq%c 30"5\352&1’;{51 Lo nﬁrs)asme S\ﬁeﬁ es 510 9)

e oacel one at 23C under
an B Wesiitesrsepastten prigpnigeirase Hag @ ddﬁﬂ@d!i%*ﬁ@ 7848ty Y2 kgl ion-

excREHiE %mrﬁ}@ﬁ’d b ki r8 Ga¥aifirca Gt HoURd TheFesih Deskiyserdtiltered of, the

e e T MBTIET A BB O Ee UL U £ QB DI o vero washed
witht Epaquatus adribarid @RV, @GOG tvige washdaddeth avaBp (ADsni). el d

of e eQlihd lé@lﬁ’t|cJ|:1Q\Fa§‘dgtlI(ed]a’t &ha3Bheric gl‘e§smr@ﬁ6|aﬂﬁro§(|hﬁtely half of its

initig! g\é\ﬂ@{e é%:{p?q?(ﬁpt%\f 1%@%&# %n%l Ecgtstplgp% V@S—PE&I%I Jlluteé with me{rgno?
(240rhier proclyitaamg € wdliby salkiadrid thér tes mbdturé-oaswigtillechat dfoosphBic pressure

to aﬁ@%ﬁmﬁ%@%ﬁbrﬂg ﬁ%a@?s Shdr@Rds Q@l@&ﬁuteﬁ'mﬁtﬁ %etﬁﬁ&r%nrn?%ﬁ& ¥gain

Ur ried roxi mat e
distfed ABPSPhaTIFerRESvia FPProgpRRIely %%q"éasT@e|Vﬂ'°ww@fwéwaﬁ gligwed to cool
to r&dPh @fnp@fattﬁ’élﬁltrﬁétltﬂn@bverﬁgﬁmd thaﬂtmleel in@sice eamioe d hburdgion

apptroale}n% #’I 5 béf) Eﬁ% res@p n%lr_sY rﬁN&% g]t\%&e F@Hg \ﬁvgf’riéﬂ l\nﬁh glethanol
(96mEC T gollds Watstcriggl Inwiaciean averrwht §Ta59p¢ &sgivsra hﬂ@hme}iovaﬁ@d ( 1.51g,
75.F0 IymdBthar iEwS tRWPornB Ery@alliSoln &MN[1§2-etheBReGH-B\Riethyl-Nhe

me QR PGREr e R A0 BB PRIt P De ot e

carbwslﬂmqﬂsamﬁulfgmnhdet he slurry conversion analysis and the
DSC analysis confirmthat FormB is nore

t her nodynanical ly stable. t
y xamplg 9: Preparatlonh?lgorm é {Elurrv Conversion)

Approximately 25mg of Form A (see Example 3) was slurried at room temperature with
1ml of methanol. There was a rapid increase in the yellow color of the slurry within 10 minutes. A
small sample was removed from the slurry. PXRD analysis of the sample indicates that it was
the Form B crystalline form of N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-
2-yl-amino)-1H-pyrazolo[4,3-djpyrimidine-3-carbonyl]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 to cool to room temperature. To
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Exanple 14: Stability of Form B and Form C Bri dgi ng

studies were perfornmed in the foll ow ng sol vent
wWGeyBbaensst o determ ne the rel ative ther nodynanPCI/1B2006/001233

stabilities of Form B and Form C. (1) THF/HZO (50: 50

conﬁg{ ﬁ olrrgmeerpat§ 24@% e/%}‘@%ﬁ%‘%{(tg%gﬁﬁgﬁlés (: te,(tk?g sample

waq ldicbiCGgaih imé mebuam75°cme siyFiicapit theiyhanaenpevcteddi@tbdatThe
tu ies with the other

serf i FERELAS o M i B o it U 1B Bt io 20 ™

melsFO@m B wagalzservetl ed3202C.suspensi on of Form B in the
appropriate solvent systemwas prepared. Approxinmately
10ng of Form C was then added to each suspen5|on The
suspensi onEXaRRR1E: 253t0B Rl STrE grsign
ap pmqorroratcecryamerfow [ﬁqzz etao@pﬁagnp ‘54(r¢em§z|rm -a@th@aminof¥e-(4-

met-ﬁglgyrﬁifnl oL ‘\0721 g}n rfox %F—l%&?a&é@?ﬁ Vd]fﬂ’ ﬁ.rdﬁj QBf caﬁ‘%ﬁ%ﬁ%tn/a%géulféya% (%T\}vas

pmﬁNP%Q%GWW@ slurry are set forth belom1for each study:
( 1) AS&M&M of¥or@l Bifsbé Eﬁhrrfp%fs 530 GRS diutriddKTRE/HLO @mso

vol (a[;/g Dséggr é? da ?na(llgfrlné{re Ilylvgg fllf@?edsar\drqngczat PP te§1 perature,
resqugSn RIighF yBlfo20lid. DICS0RIysis oBDEMletyasSousistedwitBIFamr Cethother
smalpsram%le]w %{rﬁm}eﬂ wM%E W@{E‘PAte ﬁ&m% %rry(@RDSanﬁ)éls%f the sar(rj;ple was

conp;st%%{vhﬁwfoga G oﬁfter531 Sg Iofns'lprwg?aglg@pr/ mhsa@plgg@grenwag in the wet
state TiomSheuslyrryG PXH Duairralyeid of e s@ndle daysonsisteMptithaiooh COCM at
600C. At the end of the specified tine period, a
sanpl e was renoved fron1each slurry and ‘anal yzed by
PXRD. The PXRBXipiag ghgiog jm] :
sanmrheelsonnrcody@amweabmwwm t(@maaryaﬂww; 8- (rauadmylam Y amivRl-2-(4-

met'gg'ﬁ)mdg éa -amj d‘loé ra o] p[i%rg?p Fii, oPneQ{j%aCb%nyl meﬂ'(\sa(r))(e)s%lfonamlde was

revi S a Crossover
pmpmedﬂ%mww§rnodynan1c stablllty of Form B and Form C at

a t ﬂ@mnabummt@(fsw@mnﬂﬁbs@d 9PA965d)iwa8 snrtéann &é’é%nfleﬂmml) at
zyg e enantiotro erat ures_ bpel ow

MBEY R SMBPHE o '%—'%WOAISWE G HEMDS 4R Wﬁ%ﬂ?}’r‘?ﬂnﬁ”&é‘ rigg was
congituzllfer 1Bakaym atAtnbteettpmpahﬂureeQ’habdme welel collateaidy ditr@tion, and dried
[ . F B.ls t t
unc@%ﬁ%&u@ﬁ%%ﬂ ieénpe%?ur%?@: oab @?aogg q%{gl%gldg QEEX 35%%) !)fet‘lﬁ product
Formds Gy 9-3a dispiavinadbe poveies éﬁﬁimfﬁa‘%ilop pajtestin Féigufeot-
measuring the direct relaxation of rat aortic rings

exposed to
N- [ 1- ( 2- et hoxyR@Rpiey 35 SiailiyofLorm ana Ratm By 1oy - 7- (4- ne

t hyTietherdiodyramjdalinstatriléips of Hepy AsandIFofm B were compared as described
beldby. Frid], QbfﬁrbﬂhgﬂeDE%%g CREQRNYhAJERIRaNe §bﬂr&9‘ﬂ§¥@‘( i 48 oflRethanol.

this assa n |b|t|n oun el i ci
Th%f%W%&%ﬁpHnncéﬁasﬁd}‘k“? &e"PY"ﬁag'g‘W‘ gﬁﬁ%(né‘ﬁ%j‘ | s7EPIR Wrem""ed from
the slugy alPX Y ekahyasistopnirmstl éfal the sample was Form B. Second, Form A and Form B
were analyzed by DSC and illustrative data for samples of Form A and Form B are shown in

Figures 5 and 6, respectively. The DSC data indicated that the melting point of Form B was
higher than that of Form A. Accordingly, the results of both the slurry conversion analysis and
the DSC analysis confirm that Form B is more thermodynamically stable than Form A.

Example 14: Stability of Form B and Form C

Bridging studies were performed in the following solvent systems to determine the
relative thermodynamic stabilities of Form B and Form C: (1) THF/H,O (50:50 volume/volume),
(2) methyl ethyl ketone (“MEK?”), (3) methanol, and (4) methanol/dichloromethane (DCM) (50:50
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exogenous NO-donor, Diethyltriam ne NONCate
(diazen-1-ium1, 2-diolate) ("DETA-NO'). An EC50, with
wQ@2Msa20561 dence interval s, for conpound-evokedPCT/IB2006/001233
rel axation is cal cul ated as an i ndex of potency. The
EC50 is the concentration of the PDE5 inhibitin 9
volug/vglumeld TheVER SR HRRRAsTomIRpbab FoorHampIaiurA B B sTysies with the

othe?tfhfeee%()lv&ﬁ s&ﬁéﬁ’ﬁ@ﬁé}@ pb@srmbi & BlRE ¢ BRd &i°Ci Noeeb BlReWa lispension

b
of FRS 318 SPUFPUHE FI APh T RS o AP B TRyl 1oQ 0P wes
thenpidaeetd ehch éﬁseé:nsmbuﬁmusp&henawerea@naiﬂwetdi@ ﬁluifm’félﬁmilinpfppﬂafe
tem@rﬁérg%r%%pg&ﬁz%eﬂgd GrQiHae Grhé ¥cﬁveH s%éiléﬁm %ﬂ@el@kdfé grark dditeht s¥stem,

4mm i n

and GETGB N TBHOE HBR AR Pl e AP0 Gy aie oo B B o ooch
studwat er j acket ed( 370C), 15 nL tissue bath under a

(1)§tu Y.ng, & cpt% ng)gfl? MR %m-{een%:é'%r} ol s measured using

gifetTic tens ransducers and recorded usi ng
S?qﬂvéﬁ‘mﬂfiumecsfguédwsm Tidr/hh (P815eat 4B%6h preparation is

(2)
@) §Lc§;§¥‘ﬁ§1urrn8d RAYhysas @H?/HQ@Lo%b) 41@8&s; 60 m nutes prior

testing. Dur i n tinme, the tissues are
(4) Snayd:i eripdioadl davetn MebanahtEGonomet hyl L- ar gi ni ne

(5) étudy é\"\@(&néd foaﬁﬂdéylaeh M&ﬁma&tleom medi a changed every
er, each wash to

%%ﬁ'yrﬁ a$"|‘f”?chf€r gﬂ’él'” MGW@%‘WPEQR 6§f ; Cat"S0oauM i n each

(7) studaaesinakhjor 2FakysonimeatdrBCric 609Chr at i on peri od,
baseline tensions are recorded for each tissue. The
vasoconstrictor response to phenyl epherine ( 1 u

as s dhwerhdph thewpeaifieg Fi@‘erpé@oﬁg%nm%wﬁ?nr@ﬁvy%’dﬁ@? Pl s NPU”V and
analy S8R0y : SRyaHD. nmlmmm an‘ég§%%oﬁﬁatelr;j&l??elﬁbll i ’theyse\haﬁes produced at room
supse ent assesse al | enge et vl
mperg s S P O P Ao TS AUTD SR P 6A SooLee e o B
As dxrasdet pesvivaslylehdrs israscansoedin thdthemwsmaommbﬂm erForm B and Form

C a?aot{e%derargfa% Beljc\ﬁee(w%lg 65%0‘103({ @%etﬂo Fo(?mg Q%*anﬁFoho;?é%ﬁ Ak {éﬁlperatures

GEs ecub m nut es
belogy thi ictoiseaver gaim, fove Gis §igurest tf\@'rr@éma@v@"sast%tt'%@rr@ At feperdiures

abo@@th%)&%%\@ D%o;m&maae tHeSndstipPhTicRghaundangsthihie idhabl e
donor, TA-NO. The concentration of DETA-NO i s

tltrated (cumul atively in half-log increnents) to
achi eve approximately 5-15 % rel axati on of the
nor adr enal i ne- evoked preconstriction. Cunul ative

concentration-respense curves are constructed in a
single ring, typi c%ﬁ@%ﬁ—?—ﬁ%&é@dﬁg@é@ ring and
Metabd AwAdortc Ribg Assayt es bet ween each addition. Method B:
Aor-h# scprg%%i d@&ﬁﬁ'é/s TEPSC&BU;%QMaSMngW nee: r@iaﬁa’%ﬁn Bfrat aortic rings

rovi ge an nati ve
oxopaRe o BT IcathOOBY -5 48 i ey P - B S BaP b Probam ol
pyrdzoR[48-4]p y1Eni@esYR- oA oS/I] m§ha®safmanwat Intigis petalp,deP BAainhilgitng
comr%g%r?r,?s%?cnt%r%lapét%ﬁ o ﬂ&ﬁ'&c{ HinB? gy %]%Iaﬁc\,’*ﬁgr tgﬁgeﬂeﬂb% gﬂ!alte%{)lfbﬁtb'y‘é%table
exogellobs N§-doner, Pistuiiasting MNGas iazep dget et d*Bét@&éBﬁTgﬁQ ). An
ECt | MB®ES dhiidehcd BtePlaBPRF tditholiitRevokéewyelakaton istattulatedgs o index of
pote-l;xc? The ECs, is the concentration of the PDE5 inhibiting compound which produces 50% of
the maximum possible effective response for the PDE5 inhibiting compound.

Male Sprague-Dawley rats (250-350g) are asphyxiated by CO, gas and their thoracic
aorta carefully excised and placed in Krebs buffer. The aortas are then carefully dissected free of

connective tissue and divided into 8 sections, each 3-4mm in length.

Aortic rings are suspended between parallel stainless steel wires in a water jacketed
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resting tension is set at 2 grans and the

vasoconstrictor response to a nmaxi mal concentration of
w@b@asgtespherine ( 1 mV) i s assessed, foll owed ¥@f/1B2006001233

vvashout per i od) by two further exposures to 300 nM of

pheyl ephri ne. concentration-response rel ationship
(87 Cg dPtfeun 3R He i B9 & resing epgiett ¥d draim e BRIGION iSSBEASUGY &ping

isoetric entisrettdnoduceasrege rdtottiell 0sidPRoraMah Aédue platia@! dyelem. Each

pre%@%ﬁ% allg\%& B%quﬁll;}gte?dr%? llégs 66l ‘ﬁ]u‘fe% %»r o drug%s\{\nr&% gburmg this time,

concentration of nora
the figaups fg alspinghpated Wit 2OPNM/N@@0A9@@9§ LIWEQ'N@QJ( ANMMA”), and the

incuBatiextédg Chéf@éileréf qu@@%lﬁllﬂé’s eNmAR RIS 8@ each wash to malntaln
the?R&P&n%”:?tPa‘f‘ér'] @\‘i i S8 e b2, (SHR) nodel is used fo

i cacy
N[ EO"Q\Em@th@‘c%y@brhtjﬂn)peaoq hesetitpterdionsetdnetadedio) eagh (igbupEThe

vasb&t%'slﬂb‘tbﬂ r@sgfdmgé M'pﬁéﬂ)ﬁ!ﬁ}]énne 1 uM) is assessed and when the respo seto

ohe I—h@jy 170 %éa ri C lanre- - (t:ar orz%ﬁgdqnett anesul IX ona
RY'&Ree R ﬁ‘@a’k%f - dAfediagepdivitayass uBpiy aspseed by a

chali¢rigs Omwhq)l@e ¢ buidL Fodavingsanotheamashatiqueeide d sbéopddaseline value is

rec@r@&p‘(r@rvasocér%%l&or%&%ﬁr%ﬁéhnggﬁ %St Lg¥ %béxﬁ{wcﬁme tissues

Bi canal yti cal ste ayette
nCogiPHfqr &d eé’er'%\%i%‘ﬁ“&Bmﬁmeé}sufffc@mf%faﬁfﬁseps Qréchigveshgiable tone.
An epearinob NO driag esupplind ssingiBe siysik &I0-@dnbQ BETAMNO. tThe concentration of
DEﬁQl\Ib@&t‘it}a% (ajm Jﬁ‘l’v&lg 91' Hai k‘i)cl qu)cqerﬁé%q‘? lﬁoegchfe(lg g%)p%ﬁ%ﬁglly §-1%%
e anl mal . n

hout causin ue stress 1 ]
re'aés@r £f Bp norpdranalipeexgked arereqsiristion- Comutatiee eoppengratidngasrense
curgss iarescosstrupledisn 4 Siagle 6:5y) typRABILIAY Balbbds/ ksesthdfafbwing 15 minutes

' entifications. Through this approac
bet\kz:% ?Fggﬁégdg'ﬁg’ st andard pharmacoki netic studies are

conduct ed in the conscious unrestrained SHR rats
MetgpdhB AHB0E A§50 define the rel ationshi p bet ween

pl aﬁﬁ[\%rgtE&? f%é’f%d@ﬁ%%tnﬁﬁﬁe? g) ﬁ&vu@a?&ne%ﬁ% live protocol to measure

bi onar ker arnmaco

he FRiaxgtiog of P%{T'C %Tgé@dp%?‘é?sﬁﬂ%)mh'@% cp@pgur@ﬁ 117s gliprpgve method
vanmefedﬁslvleﬂwo@gas de&irigdd igwabout 300y, undergo surgeri cal

cana bt Gl UL ALEFIE S8 08, Al e mn
of ”}?I Vﬁéséﬁfog?ihﬁtrl’ﬁ’é’ﬂ/@ah the(fipggrs @ra?g &sprepating theliiepe@enusied rings). The
restifig YeRBBR s-se 4t Q@ﬂ&hé/ﬁ\daﬁma\%édﬂstﬂc@ﬁr@%sé RBaAm S EHcsntration of

oho Rt L AP HaToth o S @i ~CRNFR PSR "yacexpostres o
300 it aiplegylephiiner iThh torjcagitdtian-respdrise teatioasttp tomeradieheating tisn)
con§Fu€treb bn€oakM Qés'ﬂg o§¢§tcor§c%tr£ b %8§ 33% 56 Zli?lg r 3id6hel \g%hﬁut period,

ul ar cat heter for conpoun m nistr
the {,558‘??&’ BFonshiced aith py ﬁPso&a'ﬂC@mr%i'OaPt ré%ra}drﬁfr@'!%fﬁh@mpewott@stag
pressure transducer for nonitoring blood pressure. To
keep the patency of the catheters, the right jugular
cannula is nalntalEﬁﬂmﬂyﬂlﬂﬂngéﬂﬂﬂﬁfunctlon of the

Methadl 2xkuiem Akt flushes the catheter with 20 nlL heparin
saline ( 10 units/nL) every 12 m nutes or between

s anmpionsgous\pentnulaid spditankedsly Hypgtenaive f@ (BHA) ddd8l is used for

ol B 0 IS0 05 e 2 g 5 B
aminopft U@V@ﬁO'@{fl Steyamidinegatarineyimatiroesdonastits in loweriog syseemic

arter®@X biestprbésaied) ghivhgday R c@ﬁ@i.xciérd%‘éﬁb‘ b8 alidmBfRek blos§ S4riie (ABs?)
systenq r? ulexh'ﬁAgé syssfem lgarn%rﬁcavgystem Inc., West Lafayette, IN) comprises a
laptop computer, four control units and metabolic cages. This ABS system allows for the
collection of multiple blood samples from a single rat without causing undue stress to the animal.

In addition, the ABS system allows for the collection of urine samples that can be
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during the bl ood pressure nonitoring. Animals are

allowed to acclimate for at |east two hours before
w@ovpornss2 eval uati on. The PDE5 inhibiting conppPCrBoeEn1233

be adm ni stered intravenously or by oral gavage Bl ood

sanpl i protocol%\é I|n time and vqu%g
potwglg/rlﬁ GRS RHKeY I¢andficetionsx T wg%@ﬁmp@h ey gRcsprancard
pha@faiskRihet@fstuales atk cohdlathidanvhe cbstioas eitedrnins@ EHRirbik simottaneously to

deﬂﬁéﬁw%“?gatno%gn 5 %«%’t\geen}ma%m%qge]dpug'goéé&tr%“oh otérwgl B’@“ﬁéﬂ%er(s} and

cent ration a
phavm@notogtceldeffewgti@twrtofawqaérartenlal b'P%I%feﬁUE%sure and heart

rate are recorded by PONEMAH (Goul d | nst t .

Val PR i 8\ ed§ ek P Panty %@awng@ﬁfggggﬁ%a%“'Mn
of batiquudusdr veionarsiytisd Wyt Eootiareegr diftagsudiabacpres gnimels arecblaced in
the I&%@({M Ja?ésee’\?éjft&ﬁeréd {o% raf)'\/e H{ s&‘ﬂ@@éjarﬂn/v: Ldraik &dntrols cage

an arteri a pressure rII’TB.
@wbwm’m EAANY 2R wwntdg%%@f?f@fr?fﬂ 59189 Pre yopections are
maaeh@em&rmwm: jugli@adiheRAphERe a;memn;adrnezaﬂng‘ <t forBlasdisampging,

andﬁlﬂe %ﬂa u I're(t)er? err(]:torég&ng Qdml% ?J L Qﬁ% ttlr%Qawm HE F 5}19 garo’ud

escri or eva
artdsy @warmeeieg 0 4 LN VRO rsamr'reg tﬂ‘?%’r%?sat”ﬁo Ao keRpgagpatency
of tBAEEM Rsrs, (1R right ,LuglblﬂléaﬁWMTb is FrRMtinld b@ﬁh&ieﬁﬂﬁhnoﬁibrﬁofﬁhé(eldexm that

o B B R b Sal R R SR P 3oy
sangitiingeheants, 3ol toe et jugQiROGNNg# isifilled WrtH*e?p@rlmesaﬁlEB-?g units/mL). The
patér%@'opt'hé 'ﬁ@ht%@r@ﬁ@éﬁhﬁulb iy rﬁ‘&ﬁﬁlﬁéﬁ W didv@ihiusibh 65 HBpéﬂir#Haﬁné &ther directly

mtostu%%)ftm tglmg \?/I?eg%gqog rpf%aurﬁ & rgt g%ora%cf ?rquléq% the prrﬁ%sure transducer
durig thegridodi pgessvra ponidrind. Anicels age albwedin aotlinate foogjdaastivd hours
befBr@%oﬂwEédn@é@al?agloﬁ %Eé lHﬁlﬁ%d’Ho%o%s be admlnls}ered

cetonitr % aqueous formc acid (20: V)
intraPnAESI RS by ! %va%%&ioﬁ%a\gkwrgta% 2 9H5ﬂ83?%&°"6?ﬁ>8re
prograPinesaasBg e Cojexer giftwdremMhé/fa RRodht 0f blocdSvitmhawo frammeach animal

le% %%%Jae%t 7%6 dﬁ;%%m an%é)%%g%fh@%g (Ng% e'llltegr‘? altg 'bBBd I)rreQ{Gre and

agueous form¢c
drua@@icmirqﬂpn P MORBYPY.- esvfﬁa@@a@)nal br%i PeRSEEP é‘ﬂ‘f' h%@ieéfﬁ recorded
by P@N BMAHIGEId inBirdrhat SRR, \Gady D8 abH)D8 fresduid rarsplvasdrobgh a

r tent to 75% h
catp Beso8 sy or iAo SR B Sy M IR i 22 oy gasen on
expedibehtel ppdtesse NBanrrtetial Rlogd meﬁsurél' tremapyishfroinilia gealyggd for assessing
thelekfﬁg@rdf%e(éhﬁ?&ﬁ]@ back to 90% nobil e phase A from 2. 00
10 m nu and the next injection took place at
3. 0Blobti Bamiled £€ hidyzewds neasdriag pRsmdyrupassesion, Lengthey
[ tiple

LS rRARKE Tl S R PSRl feoka bRl (61 0,
Lcmﬂg%ﬁﬁ)dl nhi bltng conpound) nl z 408 OO mz 466. 24

he PDE-5 bi t nd
S SPGPreRgERoT A SHPRES 08 AT aTieb HATAES miced vt
10 ploastoniidibeedtebyr asamigrdreakiomoidie PRE-BdHiIEhg edmepoandiaryt 160 WL of
mtern%ll Qttaha’a(?d Lcﬁ’bt%ﬁ% Ob 'ﬂb/gﬁr@lthestﬁ@ﬁgél%‘#nhltﬁﬂﬂl@b&ﬁﬂound in acetomtnle) The

concentrations are term ned I nverse
mmrr%ﬁ‘nGﬁhféfuee%@a?QO%ngO?%wﬂoén%&éu%ﬁ the ﬁépeéé)ﬁ% hi/ g o a 96

welCplité € The solvent is evaporated under a stream of nitrogen and the residue is reconstituted

with 80 pL acetonitrile/0.1% aqueous formic acid (20:80 v/v).

A 20 pL volume of each prepared sample is injected onto a Phenomenex Synergi 4 ym
MAX-RP 2.0 x 75 mm column and eluted at 0.4 mL/min using gradient elution from 0.1%
aqueous formic acid (mobile phase A) to acetonitrile (mobile phase B). The gradient program

consists of initial application of 90% mobile phase A, followed by a linear gradient to 75% mobile
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Met hod B: Inplantation of Radio Transmtters and

Subsequent Bl ood Pressure Screening by Telenetry in
wEpmatiznsenusl y Hypertensi ve Rats Spont aneousl yPCT/IB2006/001233

Hypertensi ve Rats (SHR) are anesthetized with

i sof | urane 1gas Vi i sof | urane _anest hesi a nmachi n

Phasg Bifroms0-2 1 T 1h B & eft'@e%'ev pReEheld & gpTeunahiiepinse B L@tﬂr%fg@ The
mobife phascceatt lagaly casngen Yarkrio pees s®Sild ;hfawg frotn2e00mB2 N D AEWBes, and

the'nﬁﬂ%ec%m@gﬁﬁlgce aT B%O@rﬁﬁ n@étgctl %a? 2oy ed Alﬂ/éﬁ’/%s sBéjclﬂrSlInht%gusing

eredlso l'ura tore
posijye gﬁ”@éﬂth‘ﬁﬁF’aﬁYéE%‘f W%lh@glf Pe sagtionTipsjiorig f e EANTHINH 4 494 @0

(Mt thd PREThIibithg cblh@mﬁ)bl)’-gl n@/’zlhoepoco W6@4\(Mﬂ+awerm$:‘?—5 (crmrbﬂng

wth.is a I LS9 flur
colleb o2 he S0 B bt ielladt £ oS, Rlelefon SR consrctea
by esing neik pieatration oighe m@é@q ietadyealo theheteinalstangard. Soipibe goregntrations

are\WelofnihE PRSI rderSuidéion Pem ARBRLAICarS %ﬁ@@éqa%t tHé tdlibration curve.
commercially available sterile radio-telenetry units

(Data Sciences, International, Roseville, M 551 13-1
136). Prior to surgery the surgi cal field is shaved,
Method Bb berlanvtion oDRadiq Trefsniitters ahcafrbseruentdidcall PressliigtScoaening by

TelbiR&RLiREPorRsheBidCINIRRER b HaRE gl uconate and 4%
I sopropyl al cohol) followed by an application of

i odine (10% spray solution. A 2.5to 3.0 cm
| ap&pwotawyusisHypeadrsivaBeaisg BHR] dre anasthetzddetibnefiurgnaigastvia an

lsoﬁl Jf‘&?"eaéﬂ&&ﬁies'id%&htne &hat QQQm?ﬁed \s) Jeh/e‘; E@flu?é'hte Q)%% raﬁd;eoof percentages

inserted into the abdom nal aort
as ?’@9?%‘&3156?%“"59#‘@ tﬂ% @&C'?”be % 'areealcha%ﬁ Tf“? %@’U%’S ar Piacéﬂrf” an induction
chasrtet armiradofimsttdsred Bbitheamierza b-580b teach 8 spaichlipink yf atiesbess. atley are

theft Hw%lng Y of £ %17 o%ﬂ?é:ﬁ@ §%gﬁ%@%g(%r9 (//'a %fnloge cdid %{h%o“ﬁgra}% &leered

- gauge nee ansmitter cat’he ter
Vla?ﬁm@t!ﬁﬂlf@&ldanemrﬁstbw Jevisg o therfgraicetigbled by a single 4.0
si | kolawtngraemmmnwaﬁa@thbh@ twaa&@@ﬁnmm@&wtﬁ%ﬁérﬁmr& b&ng

ase%{lca;??ge]dg%e th r?{q\%rﬁ% av llabgeesgedl? er8d|9 nglé)ri)]gtryzlﬂbsoqglna r%,ﬁ]mences
Intemﬁ,l@maé R,Qgp\yllle‘,\koﬂi\l|5§1 - b@ﬁh g’rlqﬁtp Burgery fiersyrgicaliedd if Rhaved, scrubbed
witFS B Brand Bﬁmﬁi‘i’bﬁial lsah boﬁ\teﬁr‘tr@bsﬁ)d c%%&x&h@&@d’oﬁ&'& and 4% isopropyl
alccii'gpi Illr’wgcglm em aé)Pﬁ};gf qnoog logfne }&)gpw S/_\B iqno%g?g&a I?y’s.%cm laparotomy is
prefoopéctaid tagpradiodelemary wits inpéinted ints thadhdamest wittetie catheterdind

mscﬁfe@ YRSHE REdsHHbA! 'é@rtzi BAS WERSRE b MEis Yare l&é@@ﬂ) r%{aﬂﬁéoﬂgssue A
rats receive pOSt oper ative | nihec 1 ONn

cm B%'P'é HfdPi)ﬁf?dﬁé“f@a%@r'ﬁj?W“y glsiectes éxfr% at @ébogl qrﬁmﬁglamped briefly,
puncoiIresiovithasiegasige Heedliepnd #le tcnsmeitteralather fipintredudeBiddkige veabel and

sec\’ﬂieh Ib}/ Q%ingreqﬁpsm( sutI.%%n e?d tmtadtégerft EL(&% rﬁlﬁglgvﬁ{qunérﬁuﬁgp body
their o

. _ rative anesthesia dm ni st
is then iNsaRPEIRGriphRldemingHayitt g s muaaraoyey wregmeeag@mw guiscle
waldgiile ylobiag wih AAAISES. otslwsmndayr&e skifl la§&Ss ¢lbsedauith BBbdermal continuous

4.0 QEJB‘P&%E ﬁ%fu?és A slaeéuténteo s c? ﬁ&%ﬂg{rﬁ%% rqgrcél RS oﬂtgf?«{a%tyl tgpical

are re
applegpn oldegiees's BFTINHSPSaRtd Praiaronnstng pujure fine SASPeETisely tigen closing.

All ﬁ@géé&/ew 50‘3’:09&9@% ik)GHeh Bfgaupr%n&ﬁﬁlh@@ @f)Snﬁ@kd 88 Sodrdt@Regdining
oo Bty VLS e P38 S RSP uESRBETER Ao
recqesdriatrstheir epetatipé erzisingtiy pefptedmsadmenisirtion eespmhordaiys They then
recé @ thOVARE d M HES Fail AR 2 CEALAE Rive BaysNHIFERHRIEMINYS derh &6 hSs that it
is in cyompromlsmg postoperative pain.

Following surgery, the rats are returned to their cages and housed individually on solid
bottom caging with paper bedding. A period of no less than 7 days is allowed for recovery before
experimental procedures are initiated. It has been observed that the rats are typically
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approximately the 7th day post-surgery. They are fed

standard rat chow and water ad |ibitumthroughout the
wezpenzesental tine [ine. The conpound i s adm nPGL/EB20e5/001233

intragastrically (i.g.) via gavage, using of a

stainl ess steel, 2MW |nch 18 gauge gava needle with
hypgrtangive & sevsep! dasgioleving F@gqa@wre&m On@mmf)%ésmﬂegélﬁ by
apptXImen@y ihs 78 ddBpast-feaary. i THay arlTed stefviaed rascHo anb nater hdnibitum

thro%@ﬂ:g&g%nef(pe%m%g?hme%gr ed wll vary depending on

e conpound, however, nethylcellul ose
(0. 13%comwovmI@ﬁdw'rsqereﬁ@tmaa@strwpi'mg yVie Bayiage usBp gbaistainiess

steefP fz?‘@ﬁéﬂ esgm gwé e nR6di® Rtk PARd ded. Fer @lee’idaﬁf HedML e target
nte

r a, ac ion pro
st edpe '/E%m-& o B Gt SR Mg var
depemdirg eredobubflityrof tneSompandchodarveit hethyl@ulbsaup S%) éy wadenywilf lesr the
prinfdhEc H%%I re study. This data is processed by Data
Science's data anal ys sof t war e |nto avera
dosE POPErE i B PUSa] Y it SRCES IR TLA Crid acauisiion
progreinf Biborgressure\daoipies afet re€ord=e o t 15)3 rsipute &tk e ios a 5 betond duration

24 %urs%d&go t-léP bﬁtlrgétgw "lrﬁ%rHa?J I‘Q,Agrro%sg&@!)y Ibé @@l%h&%qgtaté?ualyms

pressure
sofwRIgdR) 8YYS- 053 (j?@'réf' HY® intervaist AY PARH Gﬁé re‘%’”‘*‘('&” FREFRIMBS I
Micebisoit Bxagl™ apretidhedist pyr azol of 4, 3-
d] pyri m di ne- 3- car bonyl ] met hanesul f onam de. The
spont aneously hyperentsive rat (SHR) is cannulated in
Methb@c] ol vein and carotid artery; one for conpound
adm ni stration and one for direct blood pressure

MEasihis expRnNhental@sRER! ik Uedighed Tderanifdrdlodd pregsdrellolwgring by N-[1-(2-
eth?xgﬁtﬁgl Q l(ﬁ’ e{hgll l ?‘Wch&@mﬁng %gé{ %etﬁg&/r@n 23@%91‘1?{8 ?ﬁg&r%%kgﬁ 3-

dipyrioviging- ﬁgarbgnyﬂmethmqswmnym 9 rTéﬁép@ﬁarteeuqh\ehm@mﬁu@ & (SHR) is
canHi@®eN Wthe @M@&Neln(‘anaﬁgroﬁ’d ahP bh&fo%cﬁh’i@%&a@ﬁ]ﬁﬁsﬁtﬁh@rﬁ End one for

gD et BT S aP RPN E: His Ml S0 i EFrpepppiohe
surgezs pualespérotdntiibmigkestrlase mégin waaworking day &idod otdsayre lowering is

the Bﬁr“ngg%a%e‘ter Rﬂfer@vtalu&% @%Weﬂé} @Etof@ﬁnﬁ'dﬁ%@g?ﬁé&%ré dhd¥a8rt rate

ni N hods: Rat s
dat%\}sé’o'é?ﬁ?g'%ﬁ é"[e“ 2%’68 Wi Pehd@(%j frgaé}qsaql%{‘qg qrgur@)fllﬁtévgtmanner 5 observe
the kasporsies follswit@ thisaegmsi s ghadingaraseitd vmlabérynt;scregamgemj rfuiiple
dos%yrng,%)éa){ ﬁi@,{ags(nglggng hepairansferred to the surgical

l'd w eati ng pad, supplenental isoflurane and

mai nt ai ned at 37C, and isoflurane to effect throughout
M%h%nsurgl cal procedure. Surgery: Arterial and venous
ula are inplanted in the jugular vein and carotid

art erwéétheglg %& Lﬂe\éﬁg%ghetlg@dﬁ\ml‘\l % isﬁfTu?an‘ial‘fﬁ Qﬁgf‘ %msuon sntes are shaved
subcut aneous C}/ € nec ere exit
and aseptically prepared for surgery. Rats are then transferred to the surglcal f|eld with a heating

pad, supplemental isoflurane and maintained at 37°C, and isoflurane to effect throughout the
surgical procedure.

Surgery: Arterial and venous cannula are implanted in the jugular vein and carotid artery,
respectively. Cannulae are tunneled subcutaneously to the back of the neck where they exit
percutaneously. Stainless steel staples are used to close each incision site. The cannulae are
then run through a spring-tether to a swivel apparatus by which protects the cannulae from the
animals chewing throughout the experiment.

Recovery: Rats are placed into an opaque polycarbonate cage instrumented with a
counter balance arm that supports the weight of the tether and swivel apparatus. A paper
bedding material is used to cover the bottom of the cage. The rats are allowed to recover from
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per cut aneously. Stainless steel staples are used to
cl ose each incision site. The cannul ae are then run
wao booe2issa spring-tether to a sw vel apparat uspOIBOI01233
protects the cannul ae fromthe ani mals chew ng
t hr oyghout. the exper.i Recover Rats are
surgeal g P A OB i PSR Y e T P ATGaR [ ogo
progdrsiv ée dpmtadence arm t hat supports the wei ght of the
tether and sw vel apparatus. A paper bedding nmateria
is used to cover the bottomof the ca e The rats are
al | Bledinteruciag ¢Eents PHiRe et W‘V%{’tt‘o'? Ri e pxantiary prgbodiment(s)
theleBiC thie\4@icds Md,” “aff,” ‘Wi’ dne“seiar dry incbntedig nﬁd?aﬁlﬂﬁat theaQar€ bk or more of

the% ﬁ%ﬁtaujﬂqe tfe%) cbéprﬁTnSV“;9$@|n50a4$ fia f;nc}Na?onbe i{\(husive and

esent n \ e n
me@w‘éﬁtﬁm%@ gnaé %@@ﬂltweﬁte(eg)enls Wé\eé@ﬁ” thefigted plementa sAlthgugh this

inver@6n has Heb@ desdfsbd vﬁtﬁlr&pem(ﬁsueaﬁceaﬁm;nﬁéhtmmetah@& thcaer e
g) ?e or QDBQ r g m%gents The terns
emagdialts AT Ag o ?Wé‘ﬁ @ﬁg AeP " havi ng” are intended to

~be inclusive and nean that there may be additi onal

el enents other than the listed el enents. Although this.
i nvention has been described with respect to specific
enbodi nents, the details of these enbodi nents are not
to be construed as Iimtations.W Caim 1.
Crystalline N-[1

- (2- et hoxyet hyl ) -5-(N-et hyl - N-rnet hyl am no) - 7- (4- net hy
| pyridin-2-yl-amno)-1 Hpyrazol of

4, 3-d] pyri m di ne- 3- car bonyl ] met hanesul f onam de havi ng
an X-ray powder diffraction pattern conprising a
diffraction peak at 8.5 0.1 degrees two theta. 2. The
crystalline N-[1

-(2-ethoxyet hyl)-5-(N-ethyl - N et hyl am no) - 7- (4- et hyl
pyridi n-2-yl am no) -

1H pyrazol o[ 4, 3-d] pyri m di ne- 3- car bonyl ] net hanesul f ona
m de of Aaim1l wherein the Xray powder diffraction
pattern further conprises at |east one diffraction
peak selected fromthe group consisting of 9.0 0.1
16.9 0.1 ; 20.0 0.1 ; and 22.5 0.1 degrees two
theta. 3. The crystalline

N-[ 1- (2- et hoxyet hyl ) -5-(N-et hyl - N-nret hyl am no) - 7- (4- e
t hyl pyri di n- 2-yl am no) -

1H pyrazoi o[ 4, 3-d] pyri m di ne- 3-car bonyl ] net hanesul f ona
m de of Caim2 wherein the Xray powder diffraction
pattern does not conprise at |east one diffraction
peak selected fromthe group consisting of 3.6 0.1
and 7.2 0.1 degrees two theta. 4. The crystalline
N-[ 1- (2- et hoxyet hyl ) -5-(N-et hyl - N-nmet hyl am no) - 7- (4- me
t hyl pyri di n-2-yl am no) -

1H pyrazol of 4, 3-d] pyri m di ne- 3- car bonyl ] net hanesul f ona
m de of Aaim1l having a Fourier Transforminfrared
spectrum conpri sing an absorption band at 3247 3 cm
1. 5. The crystalline

N-[ 1- (2- et hoxyet hyl ) -5- (N-et hyl - N- et hyl am no) - 7- (4- e
t hyl pyri di n-2-yl am no) -

1H pyrazol o[ 4, 3-d] pyri m di ne- 3-car bonyl ] net hanesul f ona
m de of Caim1l1l wherein the Fourier Transforminfrared
spectrum further conprises at |east one absorption
band sel ected
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fromthe group consisting of 696 2; 1085 2; 1188 2;
and 1540 2cm 1. 6. The crystalline
woeosAt@set hoxyet hyl ) - 5- (N-et hyl - N- et hyl am nobETHR24061®1233
t hyl pyri di n-2-yl an no) -
1H pyrazol o[ 4, 3-d] pyri m di ne- 3-car bonyl ] met hanesul f ona
Wefdaife: of Claim 1 wherein the Fourier Transforminfrared
spectrum does not corrprl se an absorption band at 1645

1. (Fxlyfti'"r(ei\‘ Bt(ﬁ SW@P?M{ N 'ét"i‘?&“y'atﬁl"i‘ﬂ%? HeTsYIRG A2y 2mige)-1H-
pyrész[Wcﬂ]pﬂmt’t:lﬂ%-@‘be&lmnlymethanesulfonam|de having an X-ray powder diffraction
razol o di car ] met hanesul f ona
paﬁieﬁ”och‘B'?S' aaclg'frf{ta‘%oﬂggl g]g ‘Fnger?r%eﬁec? r u!m conprising a
band at 3255 3 cm 1. 8 The crystalline

2. ﬁ][cﬁys aﬁlng NR? ?& &%Lt)%f l\'l\létﬁgllri”ne%l%tngy'} @{Trln&mlpyzld&‘b JIre

amlmﬂtﬂrywaazzolow[i’rﬂd wﬂd] ighyer3-pareenyimgbangsyiongmiperet Haifesuterdmie X-
ray Bb\gt‘fer Qfrath Rl p@}tém mﬁéledoﬂwptgk% aR@Eﬁ Bné Qlﬁﬁét:f d#trBeEWédlé&Qard from the

onprises at | east one nd selected fromthe grou
9f°@$b‘??§’?'§tt”i9rﬁ’69 B 099 36. 92011%%9,+021 andy32ab = 9.1 dggrges WD - my
1.9 . The crystalline

3. '{'i}e}ﬂrﬁ}ﬂ%ﬁngt h?g e,’tfw(a&e‘%g -IN- et% eMylgr%nlgwﬁ?ﬂr.ngtg?dE)y7ri_dl(1-42_-yrlr-e
amitbi= 16 yezz0lopl] HdByrit]igiye-8-nartlonygm Sh arses iongrhideret Glaimeswihdrem te X-
ray 80W§9Y8Iffraql0n ntte:{n%g ggorﬁtgg% Eﬁg%?oiegﬁﬁr%\&%ﬂgg%legtg& from the

I'se a rmaceuti cal
growmelshmlot)&S@@mp@ndsY 2vy0.4 degreesipethaixzal | y ef fective
anmount of the crystal I i ne
N-[ 1- (2- et hox ethI N-eth I\I-neth;/Iamno) 7-(4-
Tmrwli"‘ﬁﬂ\lr{i"k 9‘110)9[ hﬁlb')ﬁ N_eﬁpjig)%gfg]y@[mno methylpyndm -2- yl
amifho)STHLbRA o, ﬂﬂ]ﬁﬁmﬁdlﬁ@B—QQfoﬂy] ehARRerhbhRBanTideh Dhaving a

Caiml, nd arrraceutlcall ccept abl e r|er 4 11.
FO%erpﬁa?%thate@aapeewpwpf'?'%afb%%ﬁ brgd 5 8207 =

t herapeutically effective armunt of N-[l -(2-

5. l'ttenhc(?g@fngﬁ,h ﬁ%et‘tiﬂeﬁ;\ylyéé%]e P/ eﬁ'ma r)o); z‘ e{lﬁbméknpé/yl

amidlpoiH-pyrazciofves- ﬂpwmmnmwtcéirbewﬂm%smﬂswmmamdd@f @laigh hwherein the
Fod] %raf I{gﬁ%gwﬂf%?%o] s\be&&%eﬂhﬁe? &ﬂ;ﬁ%@i&tﬁeast Meeafbgbrﬁtlcﬁtbahgﬁécted

percent of
from (- %Qqﬁ@wg}éeﬁtﬂhglpf)ﬁ% +(2N1 @A 1 NeGredipd éﬁt%@w (4-
met hyl pyri d| n-2-yl -am no) - 1H pyrazol of 4, 3-d] pyri m di ne

- 3-car bon met hanesul fonanm de i s |or esent as the
6. '&tpeytgyséqllmp 11(2 th]oxyethyl )-5-(N-ethyl-N-methylamino)-7-(4- methylpyndm -2-yl-

amm6)2‘rl~ﬁbﬁ%)b§i ilmb}nnﬁdléé\lseélhwyl MNetiehdayifanainite of Claft wadrbivilthe

Fol b R O o R T TRE PR TPESE B ARG PPIR RARELSNF B2
ide of daiml. 12. Crystalline N-[1

7. E%?r}ﬁsttaﬁhl%)éxg[ﬁ *E% ﬁ]%o&e&% gt(lméthyhkl m%ttlmé% 9(& mgthgléyrf&:ntg]yl

ammbtwpﬂwlm 3dByriigie-Berdbmmetheegsybamam|dest Gaives ievingrea
Ra,% A Q&nﬁgmﬁfrbgﬁd Raveer sdifif raction pat tern

rising raction peak at 3.6 0.1 degrees two
theta 13. The crystalline

8. Nd &ys(teglmgtt\h[@éﬁ’ %thBWe)hszS((N‘eﬁ{thjme%yféﬂ{ ikby-7 ARG pyridkrde-pre

ammpty wpsﬁazefotft FaBvaNgye-PrirarnamsthaagHinng MR KaresureRae
Ramhil§peafurh@hénchRphidee kelbast biebakdayleponian trdi gréupaohdiaing of 993 +

2 1%3%%%2&7%%{2;%“%}5%%#2“ ses at | east one diffraction
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group consisting of 7.2 0.1, 10.1 0.1, 14.4 0.1 and
23.8 0.1 degrees two theta. 14. The crystalline
wOoR(GgAt@sEt hoxyet hyl ) - 5- (N- et hyl - N- met hyl am nop€IR240a1®1233
thylpyrldln 2- ylan1no)
razolo{ d] pyri m di ne- 3- car bonyl ] met hanesul f ona
°. We&é/S@f“n%:Nzﬂ f%ei@xm )e-i\- @thsérwwlwm rAnetiyiPHEds-gm-

amift1HESy oo RS- dwnmmﬁm ¢a$&>n94}méueaa§$ulf@rﬁb@m&3 dt Ol i wbBrein the
eak sele ted fromt roup _consi sting of 8.5 0.1

Rart e gimisons S0t GU9Iss b Bofd SLTBGs SEEM w0 Thata. 15, The

crystall|ne

10. wr‘amﬁace Ic%I CQ {/)?Séiép ﬁgnypr(smg atg]eyrapeutxcnﬁy Q}{BC’(IVG amo)mt of &14 e
CWﬂﬁﬁ@y¢m1bbmpA@GWH$ﬁyemwwﬁmnmwammarbahyﬁhﬂmmhaﬁe$wthHﬁ+

] Fansto i :
P R A G PR Bl & U (e Bl
acceptatdp cayies crystal | i ne

N-[ 1- (2-et hoxyethyl)-5-(N-ethyl-N-rriethylamno)-7-(4-
met hyl pyri di n- 2-yl am no) -

1. Mfﬁwa&zwlca'[cameo%ﬂopwmmsmgﬁéhesarteat%wfepmaﬁ@%%wbﬁa

ethmaﬁyl - (NG LRI rAadh pdr@ R Q170 4 tnfegnyp idin-241- a;ﬁﬁlﬁdjaﬁ%l‘ﬁzolo [4,3-
nprises a

t t
ks ?aa%d%ps'ﬁw@"ags?@é@aéﬁ%%\%W&fﬂmﬁﬁa@@ﬁ%ﬁ%ﬂ?@@fﬂsf wherein
at [eA22abo@; SO%QJht @rcehtof b N-P-(2@dxyE39H-5-(RathyN-nibthylaftve)-7-(4-

metﬁl%@&ﬁ Frﬁ e}-{-%?z)ologl %—ﬂ_p}ér'n’h'dine-i—l_carb?rw)}rpethanesglfonaar?iﬂe is
preqensasrjm ¢rmtq11hng.l\y|]1 éarp’qhg))yethyl -{N-ethyl-N-methylamino)-7-(4-methylpyridin-2-yl-
amlﬂdrhpwy@a%am[sﬂa HfboRSLd- Qr@nﬁﬁne%na%%ﬁ%% idd G changsul fona
of daim1I2 wherein the Fourier Transform
|nfrared spectrum does not conprise an absorption band

12. @rys%fi? N2[t1 Qﬂbtﬂvcgetyﬁtﬂaﬁg gl‘lllethﬂfl\)lﬁubﬁblkn:_nlrﬂrg)t 7h\§l| n;erz;hyr!]%mdm -2-yl-amino)-
H DAY B S

ne
!]r'ge’thanesa/ lfonamide having an X-ra powc(er diffraction

pattérhl-cpryipmglaoﬁf#acﬁerdﬂ)@yral 86 dioniedegdreeanactnath.] met hanesul f ona
m de of Claim 12 having a Raman spectrum conprising a
band at 1299 2 cm1 . 19. The crystalline

13. Nhg tryétalingt Miix@ ethoyyerhyh-5((N-adtyhhimdibytaptido)d7 d4rmeathyipyridnd2-pe

amlricBM LIWFQZS#F[Q 3?];%" @pn%%}cr%rbé)n}l]l]emeéhaggsr f%nnay e of C aérP] é ZS \(JVI’]?I’%IH 5he X-
ray pRvier @Framoaupﬁquumw@ﬂﬁn% at leashens cgfﬁeqirpm mﬁkfsalp@th@irom the

groupQBRSidIRG St 74 + b @Rt 1 08¢, Rando sehess.ed of rogg?etamogm&y P
consi sting of 689 2: 1456+ 2; and 1535+ m1l. 20. The

crystalline
14, Nhé anjétanmei Mle(y%tHaWe)hyﬁ 5((Necrtyhiy ImdNyrERtidvy 7 aarna @ o yridnde-yre

et e B A0 e es g s Ry T R 3 iR X
ray pavdier difiracloa |p81tteln’2d0&h @biziomptidecat Rastane sliffectionueek odectaadiom the

grou %gﬁ#a’uﬁgaﬁ pq ﬁ)tz J‘é Jr nd%Z%mdlﬂ des(%ee%“twéatheta

conp05|t|on conp
therapeutically effective anDunt of the crystalline

15. Nﬁ& éryét%rr% r@ﬁx(! %IhBWe)hy§ 5((Ne%hN 'mekﬁyllsfr%r{b\/ b B by iche-fTe

am'rzp)é,Hwywwpiﬁﬁdﬂm@n@me&rqﬁ&ww ResvEenamids pA fiaie 1®having a

Foufidr atdistbim AfEredsRimB6RHsIng ah byRFRBRbal £ 182143 &R 22.
A pharmaceutical conposition conprising a

therapeutically effective amount of N-[1-(2-
16. ehdeysialineyN-)1-(2-etbkyetiyyb-(Neipktyreiyiano)- 7-(4-fetRbytdinpyyii
amirgol)-qI_-I-Zp_yl%lz6lc?[g:l3-r(]:l?r)yfin]il mg% caZb n)ﬂ]Lne’thanesulfonamlde of Claim 12 wherein the

Fourier Transform infrared spectrum further comprises at least one absorption band selected
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d] pyri m di ne- 3- car bonyl ] met hanesul f onam de and a
phar maceutical |l y-acceptable carrier, wherein at | east
WwW@bwat12682 wei ght percent of the N-[1 PCT/IB2006/001233
- (2- et hoxyet hyl ) - 5- (N-et hyl - N-met hyl ami no) - 7- (4-
met hyl pyri di n- 2-yl - am no) - 1Hpyrazol o[ 4, 3-d] pyri m di ne
from-t13s graubenyisingwt FR2ne? 9k cAatfldle 2 andpt388eREMas t he
crystall|ne
N-[1- 2ethox¥ethl (N- et hyl - N- net hyl am no) - 7§4
17. il'hg/q:rmtqzllilr@,l\h[Jg ﬂhgmemy 5 (N ethyl-N-methylamino)-7-(4-methylpyridin-2-yl-

am.r{lokh n;bry.%%&é[@ B4y p%rlﬂbmxrstda&hmweameam@w.dbmwmﬁ @3 whéreinahe

t
Foulr [ @nefzrwﬁ%f% ERATLFHTY dBes( ?eq?'m}*ﬁe R %?w?%?ﬁnﬂei 92 42 Ne
t hyl pyri di n- 2- yI am no) -

16, e VAR D R SRl ST T RIS 297

amireMYHipySizolof4 3- d}byﬁrﬁwrda»etar@rbopgwetmeﬁalfanan@delofd?éaynééé\a‘tlw

Ran{ﬁl-g%&&(vﬂ% C°H‘§p§r‘eﬁyﬁ%§’ %L é(gﬁl-g 2t(i1 -N- et hyl am no) - 7- (4- e
t hyl pyri di n- 2-yl am no) -
19. thb E’r)ésft?iﬁr?ge' r@[ﬁg%’[ﬁiﬁk\l\ﬁ){r{yﬁ)@(ﬂltéﬁw E<E rﬁé‘%ﬁ;@ém:‘y{é) mmrmm.m nya

ereint i ffract
amlrpsaﬂﬁéwr@zwaMtSrf&ﬁwn@ts#ﬁsﬁ %eé@na'imﬂrﬂéa&eflﬂwﬁé“'% PGB Eern the
Ran{ae%becsrehﬁgmdcérmmd ah%a@trc@\@m)aﬁd)wﬁéc&tdlfmgw thé grbOp Eonsisthglof 689+

1, 17.7 0.1 ; and 20.2 0.1 degrees two
2 1%5’?§12aa”d2‘$535i’|'?1%“ crystal line

N-[ 1- (2- et hoxyet hyl ) -5-(N-et hyl - N- et hyl am no) - 7- (4- e
di.n Q Doyl
R e e M LA
aminaje Hafyr@blawﬁ-(ﬂwrmmee’i wrbmllwtb%neeidf\ﬂd@ﬁ'd@ piGlaimch2) vgrein the
RanPa%t E)S&F& &%mﬁ}&%“daﬁ& aPfa1bedsdmone diffraction

ecte fromthe group consisting of 3.6 0.1
and 9 O 0.1 degrees two theta. 26. The crystalline

21. IX' ;{h%rrﬁgceﬁka%ﬁﬁg@%h)coéplﬂ%g@ HybpdhisRil Bitécand Aguntofide Me
cryetal g N3 5 ehas il By o sty el B e PR e

pyrelzdl@[ﬂ?C d @rﬁhd’ﬂezﬁcémdﬁymgetaarﬁewfohahlda' bHI’JIS“FrO’r and aphameckutically-
%‘g rum conprising an absorption band at 881 2 cm1
acce crystal line

N-[l (2 ethoxyethyl) 5- (N-et hyl - N- et hyl am no) - 7- (4- e
22. tﬁ_é/h PrXace tllca Cﬁ)nél %1?3' '%8}1%13 dng ath%rageutlgall%y TCtNe rg%ugé alef gn(g
ethcnweteyl)oﬁ (Nai‘thvifN lzsthvlmlﬂ@)rh(%rh@hmuwmé’rw TnEak tdPyrpzolol4.3-
d]p)}ngild’lr?é' :?E‘ar@ﬂ@%étHéﬂe@MfoﬁQﬁ Be mehérﬁﬁceﬂhcdllyeé’&tept@lﬂﬁ carrier, wherein

rption band sel ected fr ?\F g %

at lqggiiabputH0 weight peyeenyefzhe H1- @o@hoxzethﬂhﬁf(“k%éﬁ Folpifone
metﬁ?&r@fm)ﬁsﬁ@}nﬁbﬂﬁ—i -pyrazolo[4,3-d]pyrimidine-3-carbonylJmethanesulfonamide is
preﬁqi@sﬁ&% prggtglﬂ-fy l&%a(é]eﬁ}??ye(triyl)%t Jllly ethyNNnrﬁetn%alur%m)nP@ nZeﬂ(yﬁoyﬁ&n 2-yl-

amihb)pyr-azarolnf43-Bpytipyine-SrcatboredBetbandsolfophiive th@ries 14 f onam
ide of Caim?23 wherein the Fourier Transforminfrared
spectrum does not conprise at |east one absorption

23, [Grysdaliel Nep (@ @thoryeinyb e Nepthyliy-resdimdangna) ﬂg<4metfw8>8m2n anbamino)-

1H- ﬁﬁ?ﬁelo%&g glp%nmld%g -3-c ;BS ]ﬁ%ﬁkﬁeéulf%mlde having an X-ray powder diffraction

oxyet hy N- et hyl am no) - 7~(4- ne
pattermdop\prisiog andlﬁr.ayt]og@pﬁ@tﬁ :I: 0 1 degrees two theta.

1H pyrazol o[ 4, 3-d] pyri m di ne- 3- car bonyl ] met hanesul f ona
24, gg.ﬁ@ryg{amg@gg{n a5 gbgt%gaﬁ\gmgﬁ@g%%%ﬁ LRmBhyByridf-Fy-
amifb)l - &ﬁaz@totmy]ﬁ!?rw&he Schbbljfgihaitsmiinayicant Gajm 73 (Hereie the X-
t hyl pyri di n- 2-yl am no) -
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1H pyrazol o[ 4, 3-d] pyri m di ne- 3- car bonyl ] net hanesul f ona
m de of C aim 23 wherein the Raman spectrum further
w@eupn2eses at | east one band sel ected from t hePQr/mp06/001233
consisting of 707+ 2 and 1447 + 2 cm1 . 3 1. The
crystalline
ray pewder ditraetioh oRyash yiher-compnges hipast RnqdtiraGoa RP#oIelepted fromdhe
gronr&Sl\Qé%b gfﬂ)@»bfham(ﬁod‘l 1% 7 +0.1; and 20.2 + 0.1 degrees two theta.
H pyrazol o[ 4, 3- d] pyri mi di ne- 3- car bonyl ] met hanesul f onam
ide of Claim23 wherein the Raman spectrum does not

25. GREBbEMeN Cbtr&&yéh'ﬂﬁ)% (N-athyg-N-rdethyla@ino) /- (4-methylpyridin-2-yl-
har nmaceut | ca t| on

ami éﬁdﬁ&}fﬂp@ rlg\d ?Q;léoné{ﬁm%ﬁ?neatflgg?m:d% of CI% m, 4 wherein the X-
ray bdebf (idraetion @w@h Hyés)noﬁec(nﬁfbﬂeé htyéast\bnmilfhydnammm)se@et@d,irm the

grou&f"’yg gf’/\%‘%?’ 5|0)r11ean I§it:dzjf? ;&%ésq@ﬁg\%[easul f onanmi de of

G aim 23, and a phar maceutl cal | yacceptabl e carrier.

26. FRe c@stghﬁe[ lggﬂ‘:zu&t %?éthﬁ)%‘gpé%jl\prﬂetﬁggﬂ%b)sf (('Agnélhylpyrldm -2-yl-

therdpeuti
amm)ﬁ@k@mznw)a @m(rmwnwparnpwwwwwﬁm'\?e oUC iy 4%}1%*99 P

Fou%lnl' r&isVdrm i RRspddtuRydo ﬂén‘i{Lé’n abrsorption band at 881 2 cm™
d] pyri m di ne- 3- car bonyl anesul fonam de and a

phar maceutical |l y-acceptable carrier, wherein at | east
27. aipe WlysBInNRI[ O L etPey &RPIL5-0f-eth}ia- rNet[h\Jlamlno) 7-(4-methylpyridin-2-yl-

amhé)ﬂ%p};yg%r @H;é_(]@)gwarg% ﬁ%r;;é{'ﬁ}"]ﬂ‘ﬁtﬂe MI o%nﬂﬂi'ag)o (]Zlalgn 23 whc?reln the

Fouri@-Transtomyrifiaretspaciesublitten aomptees at I@Sw@rﬂbsqsﬂanb@nd selected
| + + + +
fronﬁl_r%%?o?jb cbﬁ];l%tln S B O o 1260 230 om’’ T 4o me
t hyl pyri di n-2-yl am no) -
[ 1-BGy
oo RYapl S eI fLanu paepanit ek ongpionn
amifedi Fﬁpy@@po@mp]pyrmdlp%S-gargwl]@eWaQe&w&n@@pﬁ g)f Claim 23 wherein the

Fouﬁ‘l@m rﬁﬁ%r@nrlri\f%edébe&thﬁw §déBnBiCdomrise at least one absorption band selected
t her a{Jeutl cal I §ct| mount of

e
fromythe gr “?08?%“6'529 agd %ﬁ\?‘“ HYI - N- et hyl ami no) -

7 (4- et hyl pyri di n-2-yl -am no) - 1H pyrazol o[ 4, 3-d] pyri m

ca :
B e T
amm)b1 Hepyrazomie3- dlsvrmydla@mcanbsmxﬂmueﬂvgnetsglfqnh@ldgupbpl@m 2%having a
gf At of

Ra’TRPﬁ@ Gt oxri?’hé‘ hf%;?ﬂstz?gl\? PR N et hyl ani no) -

7- (4- et hyl pyridi n-2-yl -am no) - 1H pyrazol o[ 4, 3-d] pyri m
30. 'merb‘?ys%fllﬁéNQ@Wbﬂw&@EﬂﬂggE%NUethﬂamed@a@ﬁnopb-@t ﬁﬁbt’h?lpyrﬁlﬁlrz P

of treatin ed condj ti D, a
AR ek A BTG B A OT g P RE eyt By 2 hren e
Rah&%@l@ﬁ&iﬁ hﬁtﬁéﬂ cwnﬁflefee@t e oAdBANdtselebted from the group consisting of 707
et hoxyet hyl ) - 5- (N- et hyl - N- et hyl ani no) -
2 and {‘%‘mét I'pyridi n-2-yl -am no) - 1H pyrazol o[ 4, 3-d] pyrim
i di ne- 3-car bonyl ] nret hanesul f onam de of C ai m 23.

31. The crystalline N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-yl-
amino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyljmethanesulfonamide of Claim 23 wherein the

Raman spectrum does not comprise a band at 1417 = 2 cm™.
32. A pharmaceutical composition comprising a therapeutically effective amount of the
crystalline N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-yl-amino)-1 H-

pyrazolo[4,3-d]pyrimidine-3-carbonyljmethanesulfonamide 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-
ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-
d]pyrimidine-3-carbonyl]methanesulfonamide 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-pyrazoio[4,3-d]pyrimidine-3-carbonyllmethanesulfonamide is
present as the crystalline N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-7-(4-methylpyridin-2-yl-

amino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyljmethanesulfonamide of Claim 23.

34. A method of treating a PDE-5 mediated condition in a subject comprising administering to
the subject a therapeutically-effective amount of N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-
7-(4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyljmethanesulfonamide of

Claim 1.

35. A method of ireating a PDE-5 mediated condition in a subject comprising administering to
the subject a therapeutically-effective amount of N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-
7-(4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyljmethanesulfonamide of
Claim 12,

36. A method of treating a PDE-5 mediated condition in a subject comprising administering to
the subject a therapeutically-effective amount of N-[1-(2-ethoxyethyl)-5-(N-ethyl-N-methylamino)-
7-{4-methylpyridin-2-yl-amino)-1H-pyrazolo[4,3-d]pyrimidine-3-carbonyljmethanesulfonamide of
Claim 23.
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