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is an inhibitor of endothelin receptors. WO00/52007 describes the preparation of said
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Own investigations have shown that there exist two distinct crystalline forms, hereinafter
referred to as form A and form B, as well as a number of further solvates, in particular the
methanol, ethanol, isopropanol, dichloromethane, acetone, methyl ethyl ketone and
tetrahydrofuran solvates. '



Sunmary of the Invention: This invention provides two
crystalline fornms A and B of
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temRBEht to obtain a solvent free formA or B. A

further object of the invention is a process for the

For metepﬁ%a%ﬁowa Q%eé?)ééf r%fféﬂrqlsgthfe@rﬁéypbéjﬁse% crystallisation techniques well

knopvg imibe laoxsuch a6 BusnenBionprestrataiony ye-orypiglisation. evaperalinyy Water

vz-1pg|l sbréhon)()lr ]sol@éﬁt quor%@r‘ﬁﬁ&d SbBdglbretdoniatiéh & sdivhilos Qf)lluted
I di ne-2-sul fonjic acj

sattrfe’eeﬁ @Wpﬁﬁ éﬂase%d 82'%89?% BRhoUsAd. fﬁ&%ﬁ#’fﬁaﬁ%)@g}ﬁf itaqyt see-

dind Wltw\alltablemﬁclwttr@rag@ﬁtst'Ednﬁbeﬁ’@u@s up &bk beifibg point of the solvent

coB TR TRl 5T A Erl SR R s prpeg oo
solions tQwplingolp rinitkite eryStalisation and pegcipiiation down to -50 °C and preferably

dov&r\ﬁtonﬁf @Wf&d%@f‘?@ !ﬂﬂiﬁé(d RRRALSXNIL c?ys[%)ﬂfnb%rﬁm‘ban be used to

rimdin amde is preferably ana ({1
premrﬁ aplPF@S@aﬁweﬁapfﬂs fof (e P@P&Fﬁyp% of Rere Sé%?&ﬁ am%%n 1o a‘?‘H%"e
hlglﬁHrQSMtratﬁ)nﬁﬂf ﬂhb%ﬂluﬁdﬂs Crystal ﬁ)ﬁﬁ@ﬁfoatas ma)rrrﬂﬂgasfcbmtainmg form A,

= Wl S PR/ HE PATY B TPl sel G pRRu o .
Furthermoregthe sblvartt iralryusolvateddormt 2 bppémay be eermveatby gturrmg a

sus?)gﬁ’g?o‘# FLWoftatthn boft Yolbat ‘ﬁ)rﬁlﬂ{(‘] fRendBoBGin @sol\ﬁerﬁ?free form A or B.

nvention I's a process e preparation of
crystalline formB of 5- nethyl-pyridine-2-sulfonic

A f@HeFlobject of the invention is a process for the preparation of crystalline form A of 5-

S O R L e

yl]-amigle] sothgrisingdistdieing & lsalhoffSemath@- pyhdlﬁeﬁ_au_ﬁgmc iyl [6- meth_oxy -5-(2-
meégg)g—éﬂe]h%Qﬁ%-Eﬂ%@%%@ﬁ%%@i@?amfdz iPWhleHbNRatér DMty £

cosolyentepiisaipiatiB (i st hrsr Py pAERGRY Fcid-igafating iaRd Aoina. the selk
resfiu-4-yl]- anmide at a tenperature from20 Cto 100 C,
In a solvent, optionally cooling the solution to
precipitate 5- met hyl - pyri di ne-2-sul fonic acid
Thé &ImBhﬁéﬂﬁy@y(lcﬁnémisbmn}c JuiteiB ot ox@-Sp(Rrrethmeydphenoxy)-2-pyridin-4-

v G it ke AT, & Qi of Bkl ™ YRR R A e
sodiwn salB,The provessnig catied sall iv e tempanatugrrgngefranh é0 s%tq &p °C. Isolation
of tﬁg §6I?1L+ﬁayf 5’(5”@ o Vﬁ%%lﬂgtf&l R fittr bEAN Dryfirfey |§b:%f&519935}ﬁ§c§5&§ at about

I'sS cont am nat ed Wi t h anot her
roonbnewera@ree&atrepue@peﬂa@vwwo&o B-to J. The process may
be carried out wwth or wi thout seeding. The

A TSR BBSE! 5 G0 tes SAPTOsPE RETRHSPF S Bmesgy Ral e i B of &
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yl]- Frg{dgsgog'ﬁ?pléfsﬁ 3{,1 e%ﬁgﬁ%}/dl?go(l)\ﬁn&g& ﬁ&#&fﬁﬂ} &H%hlaérﬂﬂm Bhes. methyl-



and preferably from0.3 Ch to 3 Ch. Cooling may be

stopped at a certain lower tenperature |evel and kept
W@Rooshi343 enperature until crystallisation i s PCI/EP2005/052187

conpl eted. The concentration of

5-net hyl - pyri di ne-2-sul fonic acid

[ 6- met hoxy- 5- ( 2- net hoxy- phenoxy) - 2-

pyri di n-4-yl - pyrimdin-4-ylJ]7~am de in the suspension

may be from60 to 600 ng/mM and preferably from80 to
yrlé’rﬁg oRHieHic S ]_‘Ger%thoﬂﬁ@ ?i‘mﬂb{%xypﬂ'netﬁ@ Sl r@ﬁ'l&f’neﬂ, yl iyhrrn@m &yl

sol vents are solvents are e

amige s LRGP SR b 1P F e Siyenh BTl PAGHRC Hiegilution to

predipitdis - hiemyl ;ﬁ)ﬁﬁm@m‘mﬁbﬁic QB‘iEIIB’hweﬂ"@R)t 5 @erﬁox?—bh&{oxy) -2-pyridin-4-
o R 86 Mol the s RCnai (3 it Ielgif f

VPR -Bpie T Dg S RRERAN TOEs 1 BYIPNt d4 FPIglfermation o

crystal fagddh mématitg/the seleertfandityig. theesalid nédiduel y sblice@rm ather than

forn‘f\@ ﬁEor%%Qés ér?stéll?grnflg %rﬁ&ﬂ l? Egntérgﬂafe \\/Aﬁtn F; fléﬁ{}, fr&1 %xample

'vent™ contal ns no
fomifrﬁrOé DtiednThe. mogsss mrﬁtbeb@rrmé ioghwithodr vwawrseedm erred to
the solvent. Stirring time nmay be from1l hour to 5
| sol ation of the solid may be done

days
ThedERRSIRIFS BROBS the Pte%pswwwut@nm@e.f@rrp%%c{toamoyC and
prefeeublyi feh ZDJ‘tC fﬂ)t706f’k110 Toolingnayt tﬁiﬁaﬁfeatddf &Jrﬂﬁucﬁtslyﬂ)r stepwrse and

coo B I8 B e A e 3001 -Gt B

andﬁ)repfeltahlyﬁropw 3 8¢/hdo 3-°ChuCoding c;neud]ed;topped at a certain lower
tembé’am?é I'é?é%né kéJﬁ gﬁsht@?%erﬁnf@ ?ﬁ‘t?ﬂ: %améqtl'oﬁi ided rﬁé’[ﬁ(ﬁé?\?

or i rsi
confsqﬂn&rﬁ{u% ers rgethyl;&yuqdlge 8fSUfoﬂlq1%CIﬂ65mQ{h(B(y(ﬁ— 2- methoxy phenoxy)
pynEmME;tl-byﬂlmlﬂMM }d] Qﬁrde%ﬁ&sﬁ%h&o@ﬁiaﬂ be from 60 to 600 mg/ml and

oo 5 e S R e s Bl v

sol\f&ﬁﬁﬂ@pﬂh@f@esaeotuealyIfleapéwafeuarei wifictBdChdt dordGOLg lvated form of high

staﬂ?lﬁ)?ff& ?ri'lkfle %y@tetrtopa't?l%tﬂér Hetoe O 'é{oﬂ@‘% ﬁ?j Kb 08e LRG riktures

I ci ent stal f
thef@@nﬁ@f%@dﬂ%mﬁ@vl tefeouby @@esyhlpfsIsmgqntlph*yeffe@rqfez\@tqye&saeeﬂauy free

of whi¥) nfeandi tﬂézébrﬁéxt b?th@ Fﬂgﬁt{&%at M@nﬁ?ﬁ%‘ﬁ{s He® Hore tha? ﬁ and
e it referre ry o e process W

oA P Galaherho B PEIERRLE I 6 b, ITod P b S, SHsg time

mayebecfema i lhgurﬁo Srdays. scatioh tof thie soma’na) be <ﬂ<me bEaRa@hietion or filtration.

Dryiﬂé Wr&H Eito%t Pptefe%ﬁ Z%Btge?ﬁjtq g{ a gen%eratt?% u% tg E& °C.
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PCT/ EP2005/ 052187 -8 The crystal forrrs A and Dto J

Still %&Nrtﬂé? obi@&@f {Ha imeAfisrRe %LHréc.%@é, fof HERASHUIARS omafﬁlgleﬂﬁlr ﬁyndme 2-

as i nternedi ates and startlng materi a
SU'@’P%%RH:@ W%E%a‘é {2 PathaxyRheppepermyadintot- ﬁyrmdmmyll:ﬁn@aﬁf
cryss @B, cymprisheptsegify e Awrchie@raigorh@ A &fd B bER ety pyridine-

ib d f t t d
2 {538 B8 1 bR B BT o L by O 4 B,
prefetably tuadetiagotecidpetmbgerss tudetesippaityredf §11CHon60°B, preferably
1o03ERS S bh SERUR) i o BIRH Gy AR B 8
phar maceuti cal conposition conprising the crystal
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conprising the crystal formB of
5-nmet hyl - pyri di ne-2-sul fonic acid
WO geosiIsaxy- 5- ( 2- met hoxy- PCT/EP2005/052187
phenoxy) - 2-pyridin-4-yl-pyrimdin-4-yl]-amde and a
pharmaceutically acceptable carrier or diluent. The
anount of crystal forns of
5- met hyl - pyri di ne- 2- sul f oni-®8-aci d
[ 6- met hoxy- 5- (2- net hoxy-
phenoxy) - 2- pyri di n-4-yl - pyr| m di n-4-yl ] -am de
substanti al l y depends on pe of fornulation and
The rysialdymsds il aimAY Be berd in P@@rﬁ@pﬂaﬁakqomowww more
prefBreblyedsib@imeédiatédlany sﬁémrﬁg)ﬁ"lmélnéll% &@&odtﬁﬁé&’ch@ﬁarﬁé@éﬂy%r&eﬁréﬂ form

3, et = ke Spkrdlgt e 5 pl apraImLy fosproparaton

by ts@eted ot)odnhmﬂsaits Quitsbls voipratgy aps phrtide skzablhets putpiahdiag
i L T
formu- | ations enconpass al so incorporation of t he

Acc@Fd{rﬁlyaihlJ iﬁf/éﬂiloﬁ’fs a'fé‘orﬂ‘?r’ebﬁéh ’tdpé( bhé*hﬁ@eﬁncél%ﬁ*@@énﬁbn%hﬁnsm the

Cfv%?qﬁmﬂ‘s)ﬂ ]By A f&t@ Jané Kﬂngne ﬁéu'fqnwﬂ iBapet hcmyo‘ip @ methory-
phehoxi2ebyeidinsiofipgrichidindh-ylkartide dfd albharmRB6ARPIBSRCSRAIE LARST or
dilu formA of 5-methyl- pyridine-2-sulfonic acid
? - net hoxy- 5- (2- net hoxy- phenoxy) - 2- pyri di n-4-yl - pyri m
din-4-yl]- amde for parenteral applications such as

In al ﬁ?éf@ﬁé@@m@&dn‘n@ﬁteﬂs' l%ntugmg af%f)ﬁﬁ&%d {OOJISF% V{ﬁg&e%&h BSnpbdition

the i nvention é/ direct used
compising Hia e feyay Pfc‘i wethyl- @maﬁa12essﬂf0r§@g%wsm@ﬂﬁgxm$ (2-methoxy-
pheBOky)RHIYGin-41-plitaidinMEy]-&Rid6 aRd b PRETaRERICAIB acbdtloI O EAREY or
dilu Eqar maceutically acceptable ingredients in adm xi ng
e conmponents and optionally finely divide them and
then filling capsul es, conposed for exanple from hard

TheCHmcﬁm bf d?)esltéﬁdr of me?r@?ﬁérﬂd?r%%&w'é’@ LEE ié) h%g)?%? methoxy

ressi ng
phea? ngatnyéd'ﬂﬁewfpvrﬁmélaﬁryl]ea@lde svbsiangalyrfisbents, on tee ee‘.f@rgwulatlon

anddié@nr&i/ddéﬁ@es cﬁﬁf ) 'aﬂ'rﬁhsﬁ&ﬁ’orh%@;ﬁ&?iob@ d’h@fa%hnﬁﬁ’ R b&s Rr@llation
utic ’i?ls% accept abl e i ngredi ents
t

pl |
maug i R 0 . PO TRt oDt G608 51 P AR TR | 10 15
mg.and may be for exanpl e binders such as natural or
synthetic polynmers, excipients, lubricants,
surfactants, sweetening and flavouring agents, coating
Orahgfrayationg ma,y,b§§gkd,fg[mu}:§g>ns dyehsas capsiiles @;b&gtg pills and troches, or
liquRdbr(RikbSs stﬁ.‘:ﬂtab %Gé’dﬁ@ 's@épeﬁgigﬁg %h)@r@%ng ? f (jé 2hd Iﬁr{ﬂxﬁi formu-

vari ous formul ation

lationd #1'¢qaRASE AlsP wcowez?élpfaof B SWéﬁ' f°§%? it m@thyl:madme -2-sulfonic acid
[6-nEtadx9-Gi- (2 aheti®grpasrdxy B2- pﬂﬁdlr}‘-m?r §yri&h@ﬁ1—4% dﬂﬁd@acc@fdmg to the

e oD RlofGRkiRL S0l e FBLR g P Tora oty af Bipih of Sty

pY”@‘&%—B@ﬂWnl@am[GﬁBethMF&(Z methoxy-pehye2eysdiod-yl-pyrimidin-4-yl}-
amtgéf Qf@ﬁt\é dl g pli@&t’io% :Jr‘s)/ hfﬁQIgng LS, and/ or

atlc a no car oxy I'C acl cor r espondi ng
olyester pol yam de- co- polyners pol yanhydri des,

Therw}sm fdriAg aséoea.ﬁg toﬂﬁ’é mp@%ﬁ *ﬁ%%@%@&@ L@&h ds ?&ﬁfep@m&%ﬁtzed

bi oI i cal rad mer s
partyeS), SrA Ry SHEPISEE H Btk torB e 1oy ey b prpbied qgcatier wih other
phamecguiialie addeptabieiinrediaity inl saediting tAe cémparasis and optionally finely

divi&%gﬁquarld'tha%liin%ec{agél}fgs? lcé)rglsc')segf&ee&ample from hard or soft gelatine,



exanpl es for polynmers are water-sol uble polyners such
as pol yoxaal kyl enes (pol yoxaet hy- | ene,
w@oiopoxEps opyl ene and m xed pol yners thereof, PCT/EP2005/052187
pol y-acryl am des and hydroxyl al kyl at ed
pol yacryl am des, poly-nmaleic acid and esters or
-am des thereof, poly-acrylic acid and esters or
-am des thereof, poly-vinyl-8-cohol and esters or
-ethers thereof, poly-vinylimdazole, poly-

coméf&&h?ﬂbﬁé?é Infhe B roHds r@tsHér@nd BPHM%WeSthém Wgé?hér& £ &llspensions,

exciplents are hat es suc
elixigs a@&ﬁdiueﬁ] Cﬁﬂ?é'@%@% be eRRiRg P@%f OP@PrqsaleP ffare gillgr e
natural or synthetic oils, fats, vvaxes or fatty acid
m stear at e. factants e .
Phardshicel SpACBIRPle RIS eia HeUTORBIT (iR Ve B SPL Trgplaton
andsmayftmdbram@mp@rtendeﬁ suchtakinaturgd bospltetic poldgaerspetcipients, lubricants,

t : \V
oS e R g B o A o,
thicksinetst @dJ@\ranNa agtipicegbial ag@ntsaﬂgilcaweﬁd@tﬁarvf@uozséwmlmo@types

aci ds, such as 1 -octanoyl ani noet hane 2 sul foni c acid,
1 decano | am noet hane- 2-sul f onij c
Exan@(gé(g (A HROHBE9aFR agNi3, siyrd g%lpta‘ne and biological degradable

polyniefd sud e a:amysl &m&mﬁ}d@mf&&ﬂio&ﬂnlamdagll@deneblycols polyalkylene
canoyl am noe fba:ne

alysp B ES AL RAR AR e RARIe ER A 3r Ebflvarftas of cicarboxyii
acldsaalkxt&m_cdlarmnas; |add/andlmaMMe@ﬁayb¢wll¢ acides calespphdingpilyster-
pouﬁn&hgt&%aﬁ rﬁ%étp%iy ﬁé SIP&JtHo%ste ChélyoHdeoRasenOhidoly-

g ycoc o

i um |umcarate or
carbopatesmnedin'egieal degafaiig Plyreas aay 98 dipean b ﬁ'ﬂﬁhfp or crosslinked.

Spesiit @k@ﬁﬁes &0 Qolyghelid/acis Bbiphatie acie HnddoR, cagideglyebllde. Other
CT/ EPZgOSI 0521

VWO 2005/ 11 -10
oxafiPe 14 PoliMeleais vt B8 Dol e o s PRLFaRfyeigiolvoraethy-
lend, polyglabmsipgiene and eixey palymetsdhargofchay-esylemaes and hydroeadkylated

polﬁP’Qﬁml&{s p(ﬁ g{a?e%gcﬁc?ancﬂ%si’é}gf)rmafnme daré’ pogt}xgcér?%tﬁ%ldadﬁg esters

ene

or wégerfaﬁ@of mh(wmy@ém@lrun@}\ﬁé@fsaﬂ ﬂ@eraa@w@ mbev'@xjmq?gele poly-

vinyfdyH6ides Sund rRfdrAISRyMerdiiRdhieyah. Exanpl es for flavouring
agents are peppermnt, oil of wintergreen or fruit

flavours |like cherry or orange flavour. Exanples for
Exaopasiforgxoipleatsizad phapphatbs auech asalicalchinephasphatsugar or

bi ol ogi cal degradabl e poly- nmers. Exanples for

preservatives are nmethyl or propyl parabens, sorbic
Exagleg forditirispalp areanaivral gsisemibetic cilpdats wvanes s datty geickrgfis e mag-
nesiuff st@&fhdvant s are fragrances Exanpl es for thickeners

are synthetic polyners, fatty acids and fatty acid

salts and esters and fatty al cohols. Exanples for
Surﬂabt@ﬁtisdne@&:rerérﬁfrﬁ: amemwetnqdhoteab oo:hmlnal Enahplas foe bivtaetints are le-

Clthlg g{)lgolhbpg,l %%?@%? ﬁagygfstlxlfgte c%:u' Idsgﬁ%?ng{r%%e:cﬁ%ﬁlfate, hexade-
cyl suifateiand 9cadecyl alliate, Naw}qatmd)rd\iecsaprate 1-acylaminoethane-2-sulfonic
acids, such as 1-octanoylaminoethane-2-sulfonic acid, 1-decanoylaminoethane-2-sulfonic
acid, 1-dodecanoylaminoethane-2-sulfonic acid, 1-tetradecanoylaminoethane-2-sulfonic acid,
1-hexadecanoylaminoethane-2-sulfonic acid, and 1-octadecanoylaminoethane-2-sulfonic
acid, and taurocholic acid and taurodeoxycholic acid, bile acids and their salts, such as cholic
acid, deoxycholic acid and sodium glycocholates, sodium caprate or sodium laurate, sodium
oleate, sodium lauryl sulphate, sodium cetyl sulphate, sulfated castor oil and sodium



crystalline cellulose, silica, alumna and the |ike.
The formul ati on according to the invention nmay al so
W@ 0v5A13343 sot oni ¢ agents, such as sugars, bufPEr/BPIN5/052187
sodi um chl oride. The crystal formaccording to the
i nvention may al so be fornul ated as effervescent
tabl et or powder, which disintegrate in an aqueous
envi ronnent to provide a drilAki ng sol ution. A syrup or
elixir may contain the polynorph of the invention,

dioStHiSlRSRecMate Eé&h@&fbr@b?lb%%%t&d Ie(UrﬂBetQig@%tt lcohols cholesterols,
servative like | par aben,

glﬁqr%{\;'a% Hgdigigare, QQP W@'Pféé’éé"ql‘iﬁ*?rﬁmda@}"i%@ MaRp- a1 -digalmitate,
andysolypxgnRyies siszparct he crystal formaccording to the in-
vention in order to achieve a controlled rel ease of
the active agent in contact wwth the body WO
Exanfies (01 3meRnPQRIERPRGOS 5 35&b8Tuctoskliattbss arsaspartdrne
gastro intestinal tract, and to provide a substanti al
constant and effective |level of the active agent in
Exarplesipiiayoyingagants prreperppyial, of ofwitieigseniss fraitBawytsdike cherry
or driigetiRlurpur pose in a polymer nmatrix of a biol ogical
degradabl e polymer, a water-soluble polyner or a
m xture of both, and optionally suitable surfactants.
Exdonpdextdi cogticgaumaisiale gelatiiid) max cshatiaex sudaher bislogical degiaaibi®poly-
f mcro-particles in a matrix of polyners. Controlled
rel ease formul ations are also obtained through
encapsul ation of dispersed micro-particles or
Exa@ﬁﬂléssfbf ;5r8§ie%tﬁé@ar@rn%hﬁB?pr’ébﬁparm\é’nso%lé9&8 Shoffanol, phenol
e si on coating technol ogi es. The cryst al forms oa}
an %qr‘?ﬁ%ntl on are also useful for administering a
conmbi nation of thera- peutic effective agents to a
hurmn Such a conbi nati on therapy
J@J@%Braoidé{émse ORHrEG ey s ng at | east one further
t herapeutic agent which can be additionally dispersed
I r
G R e Sy O I 1) SR BT RY bl g poters
andygityledioldni ni stered in combination with other
therapeutlc agents that are effective to treat a given
1on to rovide a c i nation ther . . The
BRI o P RioB TR IS TR PO AT HEST o R pYiene divcol,
liquittadyettiylege plycolb driagetie abd oifs. Brxampiegfol solid sairicesdre tdl@clay, micro-
cryasnf.@ecééums%é,gﬁ@g Belind thd g ikd el d of heart failure
acute an ronic), systemc and pul monary
hyperten3| on, acute i schaem ¢ coronary syndrone,
The’if@gmﬂﬁloﬁ QBsihg to t'hS ientodi rhayf &so c(oﬂfallﬂ BotBe a@&WtQ RuEN as sugars,
i abeti.c n hropat y, organic transplant (e.g. liver,
bufigesgrisodipm E{/ cycl osporine nephrotoxicity,
vasospastic dlsease (subarachnoi d haenorrhage but al so

SR A0L 8PS 0 0 RSRL 89 B oL Bt it
povysies wéhphidigintedraieds ae agudoss ahvirwnmenide progide laadrinbiog solution.

angi opl asty, septic shock or nultiple organ failure

as that occurri \2‘8 in intensive care, asthma, chronic
A sBR F glikir MY cRTiRIRRRPYIYMerPE o5 e INVRANs SUSTORRE! fusiasmag Sweete-

mngﬂra]g‘émia pl)’dSUlQé‘tl\@' liké eshyioardbdA C4 @t dridl aSflal g &gand
chronic

Slow release formulations may also be prepared from the crystal form according to the in-
vention in order to achieve a controlled release of the active agent in contact with the body



i nfl anmmat ory bowel di sease, fibrosis,
at heriosclerosis, obesity, glaucoma, prostatic
W@o@onE43 m grai ne, erectile dysfunction, adj unrCt/EP05/052187
cancer therapy as well as other disorders associated
with endothelin activities. An object of the invention
is also a therapeutic nethod for producing an
endot helial antagonistic efiffect in a mamal
conprising admnistering to a mammal in need of such

fluidshe ﬂl@@éstr@lhte%flﬁﬁ 'ﬁ’bétV%dﬁHBWdeod‘ s@sﬁﬁﬁa? EéHstdnPBma Sfective level of

h rﬁ) lﬁi@(ﬂ sulfonl c acid
e ﬁ%‘fvﬁﬁﬁé t {—IQ ?l meWF‘"f‘yoti’%erﬂbeiﬂde‘E)W s pyrgose in
a polyime @at&nnfcheblao@edl de@@ditﬂe pigmerti, ﬁ%f&r@@lﬂble\ﬁ@ymer ora mlxture of

oot 389 o ARfie Tee Saeine AERCe) FLPRLN I e PO LA I

porgifon®f misrdrpartiplgs indi matrig of malinfieysi Gonérolled! release formulations are also
obta{ Ssd'H Fotﬂlgﬁf ¥>nc’21p§l%aﬁ‘li‘%totf1 A%YerRse Hmhar%clgsy &l e%d%nf%d%lcr’aycfrbé‘[&s via

di n- 4- -am de according e I nvention
k“°B’Bﬁ!§PP'§I°ﬁgj’rSWHSWPﬁ@mﬁgcmelogleﬁost an effective amount
of a crystal formaccording to the invention. A
fur t of _the invent,ion the use o
The Wi%@?fmfs&# B B At 256 Upet o RSB GRYG poTpigRtion of thera-
peutia effdcticd agentstb aanarerdalcsuvhrzks altsefanl Such 4 dvendinagiah thefdpyican be
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invention.



45kV, and a current of 45 mA. A step size of 0.02, and

a counting tinme of 2.4 s per step is applied.
wa@ewengdsky, 20 values are within an error of OPAFBPRN5/052187

The experinental error on the d-spacing values is

t heref ore dependent on the peak | ocation. WO

2005/ 113543 PCT/ EP2005/ 052187 -13 TG FTIR
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obtained, i.e. a powder X-ray diffraction pattern as
E shown ‘n Figure 2 is found. Exanple 3: 200 ng of
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45kV, and a current of 45 mA. A step size of 0.02°, and a counting time of 2.4 s per step is
applied. Generally, 26 values are within an error of 0.1-0.2°. The experimental error on the
d-spacing values is therefore dependent on the peak location.



at 40C for about 20 hours, then the solid is separated

by filtration, and dried at 40C under reduced
w@e@sauwses f or 2 hours. Characterization of thePCT/EP2005/052187

crystalline material by powder X-ray WO 2005/113543

PCT/ EP2005/ 052187 -14 diffraction shows that SPP301

pure formB is obtained, i.e. a powder X-ray

diffraction pattern as shewh-in Figure 2 is found.
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A is obtained, i.e. a powder X-ray diffraction
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filtration. The filtered solid is washed with 1.0 nl

.hanol, and then dried in air for about 2 hours.

Exa icteri zat| on of the crystalline material by powder
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purea,foﬁn ﬂ is obtained, i.e. a powder X-ray dxffractlon pattern as shown in Figure 2 is found.

Example 3:
200 mg of SPP301 form A which is previously dried, are suspended in 2.0 ml methyl tert.

buty! ether (analytical grade, essentially free of water) in a 4.0 ml amber glass vial. To the
obtained suspension 5 mg of form B seed crystals are added, and the suspension is stirred
at 40°C for about 20 hours, then the solid is separated by filtration, and dried at 40°C under
reduced pressure for 2 hours. Characterization of the crystalline material by powder X-ray



anmber glass vial. The resulting suspension is stirred

at roomtenperature for about 44 WO 2005/113543
WEADSERBED5/ 052187 -15 hours, and the obtai nePlCHFBP005/052187

is dried in air at roomtenperature for about one

hour. Characterization of the crystalline material by

powder X-ray diffraction shows that SPP301 formE

(acetone hem solvate) is obitained, i.e. a powder

X-ray diffraction pattern as shown in Table 4 and in
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spectroscopy shows that form D contains about 8.7% of ethanol.

Example 7:
126 mg of SPP301 form A are suspended in 2.0 ml of acetone (Fluka no. 0570) in a 4.0 ml

amber glass vial. The resulting suspension is stirred at room temperature for about 44
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PCT/ EP2005/ 052187 -16- Exanple 11: A m xture of 34 ny
wWERR301358Drm B and 34 ng SPP301 form A i s suspeCOER20051052187
1.0 M of dichloronmethane in a 4.0 m anber gl ass
vial. The resulting suspension is stirred at 23C for
about 70 hours before the solid is separated by
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Pattern of FormA Figure 2: Powder X-ray Diffraction
Pattern of FormB Figure 3: Powder X-ray Diffraction
Exapptet®rn of Form D Figure 4: Powder X-ray Diffraction
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diffretion ehoves thsWSPREDS fdrir85 4BeRENY EF2A6)54 06Rihed, i.e: 4 powddXeray

diffrdction PBftdin 4s shown in Table 6 and in Figure 6 is found. Analysis by
thermogravimetry coupled with infrared spectroscopy shows that form G contains about 4.9%
of methanol.

Example 10:

29 mg of SPP301 form B and 26 mg of SPP301 form A are suspended in a mixiure of 500 pl
acetone and 500 pl isopropanol (Fluka no. 59300) in a 4.0 ml amber glass vial and the
resulting suspension is stirred at 23°C for about 70 hours. Then suspension is filtered and
the obtained solid dried in air at 23°C for about one hour. Characterization of the crystalline
material by powder X-ray diffraction shows that SPP301 form H (isopropanoi solvate) is
obtained, i.e. a powder X-ray diffraction pattern as shown in Table 7 and in Figure 7 is found.
Analysis by thermogravimetry coupled with infrared spectroscopy shows that form H contains
about 10.4% of isopropanol.



D- Spaci ng Table for Form A D- Spacing Table for FormB
Pos. [2Th.1 d-value A Rel. Int. Pos. [2Th.1 d-value A
woe005/113583 8.1 10.9 vw 8.2 10.7 m 8.8 10.1 VRCPDEE2095/¢52187
m 9.8 9.0 vs 10.2 8.6 vs 10.7 8.2 vw 10.7 8.3 m 11.3
7.8 m11.7 7.6 m 13.7 6.5 w12.1 7.3 vw 14.3 6.2 s
13.2 6.7 m 15.7 5.65 vw 13.9 6.4 m 16.2 5.48 m 14.7
6.0 m 16.7 5.30 m15.6 5.6%m 17.5 5.07 m16.0 5.55
w 19.0 4.67 s 16.7 5.30 m 19.6 4.52 m17.1 5.17 m
20.0 4.44 vw 17.9 4.95 vs 20.4 4.34 w 18.7 4.76 m
210423m195456m 21.5 4.14 m20.0 4.43 s 22.2
Exapoiplly 20.6 4.32 m 22.7 3.91 w20.7 4.28 m 23.2 3. 83
m21.5 4.13 vs 23.4 3.79 m21.9 4.05 m 24.2 3.67 vw

A g ogs o WPe36 iohy 314 96,70 Pedacion asg Susbenaiip o mi o
dichpgoigeBanbing 4.Q ol mBeQfasnvith. Thededdltig sudRerBidR. iQ8tirked at 23°C for
aboa{5704ho%fse’gef§re tl?élsoqd S s%%a?é‘% @ ag riénﬂ’theg%ﬁagin%d %gstgly\ﬁe material
is dggd '8 ag al@B @for about one hour. Characterization of the crystalline material by
powder X-ray diffraction shows that SPP301 form | (dichloromethane (hemi) solvate) is
obtained, i.e. a powder X-ray diffraction pattern as shown in Table 8 and in Figure 8 is found.
Analysis by thermogravimetry coupled with infrared spectroscopy shows that form | contains
about 6.0% of dichloromethane.

Example 12:
105 mg of SPP301 form A are suspended in 1.0 methyl ethyl ketone (Fluka no. 4380) in a

4.0 ml amber glass vial. The resulting suspension is stirred at 20°C for about 88 hours
before the solid is separated by filiration. The obtained crystalline material is dried in air at
room temperature for about one hour. Characterization of the crystalline material by powder
X-ray diffraction shows that SPP301 form J (2-butanone hemi solvate) is obtained, i.e. a
powder X-ray diffraction pattern as shown in Table 9 and in Figure 9 is found. Analysis by
thermogravimetry shows that form J contains about 6.7% of residual solvent which is
attributed to methyl ethyl ketone.

Figure 1: Powder X-ray Diffraction Pattern of Form A
Figure 2: Powder X-ray Diffraction Pattern of Form B
Figure 3: Powder X-ray Diffraction Pattern of Form D
Figure 4: Powder X-ray Diffraction Pattern of Form E
Figure 5: Powder X-ray Diffraction Pattern of Form F
Figure 6: Powder X-ray Diffraction Pattern of Form G
Figure 7: Powder X-ray Diffraction Pattern of Form H
Figure 8: Powder X-ray Diffraction Pattern of Form |

Figure 9: Powder X-ray Diffraction Pattern of Form J

Tables of X-ray diffraction patterns:



33.8 2.66 w 29.5 3.03 m 34.4 2.60 vw 31.1 2.88 vw
32.1 2.79 w 32.9 2.72 w 33.5 2.68 vw 34.2 2.62 vw
wOD0200BA3 13543 PCT/ EP2005/ 052187 -18 Tabl e 3pCT/apR1065/052187

4: D Spacing Table for Form D (Et hanol D Spacing Tabl e
for FormE (Acetone Solvate) Solvate) Pos. [2Th.]
d-value [Al Rel. Int. Pos. [2Th.] d-value A Rel. Int.

6.8 13.0 w 8.4 10.6 vw 9.-7179.1 vs 9.8 9.0 vs 11.2

7.9 m11.0 8.1 m12.0 7.4 w 13.5 6.6 w 12.4 7.1 vw

13.9 6.4 s 13.3 6.7 vw 15.8 5.62 vw 13.6 6.5 vw 16.2

Tabl5446 M14.2 6.2 m 16.8 5. 21? STk ® 5.61 m 17.6 5.05
D-SpadingBrableFotorty A 18. 6 4. 77 m 16D Bpheid@ Tame fokSofm B. 55 m
17.5 5.06 m 20.3 4.38 s 18|7 4.75 m 20.9 4.26 m 19. 4
Pos4f°517’h jn d%lu% A 1Rdnidd. 9 4. 47 wos 391814 dvalie BY. 2R4). #H.
22, 1 4.0230m 20.5,4.34 m [22.6 3.98om 21. 31a¢l717 my
23%8387513324\g1m240370v§22939‘3§sm
24.33.66 W g3 6 3,{6 vw 24.6 3.62§,24.3 3.6 vw
10.7 8.2 VW 10.7 8.3 m
11.3 7.8 m 11.7 7.6 m
13.7 6.5 w 12.1 7.3 w
14.3 6.2 s 13.2 6.7 m
15.7 5.65 vw 13.9 6.4 m
16.2 5.48 m 14.7 6.0 m
16.7 5.30 m 15.6 5.69 m
17.5 5.07 m 16.0 5.55 w
19.0 4.67 s 16.7 5.30 m
19.6 452 m 17.1 5.17 m
20.0 4.44 w 17.9 4.95 vs
20.4 4.34 w 18.7 4.76 m
21.0 4.23 m 19.5 4.56 m
215 4.14 m 20.0 4.43 s
222 4.00 w 20.6 4.32 m
227 3.91 w 20.7 4.28 m
23.2 3.83 m 21.5 413 vs
23.4 3.79 m 21.9 4.05 m
24.2 3.67 vw 226 3.93 vw
24.9 3.57 s 23.4 3.80 s
26.1 3.42 m 24.4 365 - m
27.6 3.23 m 24.8 3.59 w
28.4 3.14 vw 25.9 3.45 s
29.6 3.02 m 26.1 3.41 s
30.0 2.98 vw 26.4 3.37 s
31.0 2.88 vw 26.9 3.32 w
314 2.85 w 27.9 3.20 w
327 2.74 w 28.3 3.15 w
33.3 2.69 vw 28.8 3.10 w
33.8 2.66 w 29.5 3.03 m
34.4 2.60 vw 31.1 2.88 w
32.1 2.79 w
32.9 2.72 w
33.5 2.68 w
34.2 2.62 vw




25.2 3.54 m 25.

26.3 3.38
WQ@72002/183528
28.5 3.13

0 3.56 s 25.

6 3.48 vs 25.4 3.50 w

w 25.9 3.43 vw 26.7 3.34 vw 26.2 3.40 vw
m26.8 3.32 m 27.6 3.23 w 27.2 3. 2BCT/¥P2005/052187
m27.5 3.24 vw 29.4 3.04 m28.4 3.14 w

29.8 3.00 vw 28.6 3.12 w 30.6 2.92 w 29.3 3.05 m
30.8 2.90 vw 30.8 2.91 w 31.7 2.82 vw 31.9 2.81 vw

32.3 2.77

m32.4 2.76 w 3218 2.73 m32.7 2.74 w 34.1

2.63 vw 33.5 2.68 w 34.9 2.57 w 33.8 2.65 mWO
TabROH5/ 113543 PCT/ EP2005/ 05218
D-SPadaTautgfol BbineDi(Bthafir m F (
Sohvkad)l e for Form G (Met hanol

d-val ue A Rel.

Rel .

Int. 9.6

Int. 7.9 11.1
9.2 vs 811

Pod Q228 h YW d-vlie/[AB- SRBL .7 9.1

11.

348 mlﬂog 7.9wn 13.9
m149

E§49m81168527m16.
S

13.9
15.8
16.2
16.8
17.6
18.6
19.5
20.3
20.9
21.5
21.8
221
22.6
23.0
24.0
24.3
24.6
252
25.6
26.3
26.7
27.2
27.6
28.5
294
29.8
30.6
30.8
31.7
32.3
32.8
34.1
34.9

§ 6.3 sg

6.6

6.4
5.62
5.46
5.29
5.05
4.77
4.55
4.38
4.26
414
4.08
4.02
3.93
3.87
3.70
3.66
3.62
3.54
3.48
3.38
3.34
3.28
3.23
3.13
3.04
3.00
2.92
2.90
2.82
2.77
2.73
2.63
2.57

45.4 5, 75 m 15,

m
w
S

3ss§033333033503:%

7 1odi84Tabl e 5: Table 6:
THB—@CM@ﬁ%Ie%rmlm@cetone
Sobymie) Pos. [2Th.1

vw Pos. [2Th.1 d-value A

Q. 9 moy. 23th.B 8-vBIUEYAB. Rel. Int.

vs 11.058& O w 1QG34 8.2 ww
6.4 m 1346, 6.5 W9]14 2 Q¢3
6 5.66 Mw 16.2 47 w

5 5.38 my,gl7. 1 5.;;, w 1‘{32

12.4 7.1

13.3 6.7 vw
13.6 6.5 vw
14.2 6.2 m
15.8 5.61 m
16.1 5.51 w
16.4 542 vw
17.5 5.06 m
18.7 4,75 m
19.4 4.57 m
19.9 4.47 w
20.2 4,40 m
20.5 4.34 m
21.3 417 m
22.2 4.01 m
22.9 3.88 S
23.6 3.76 vw
24.3 3.67 vw
25.0 3.56 s
25.4 3.50 w
25.9 3.43 vw
26.2 3.40 vw
26.8 3.32 m
27.2 3.28 vw
27.5 3.24 vw
28.4 3.14 w
28.6 3.12 w
29.3 3.05 m
30.8 2.91 w
31.9 2.81 vw
324 2.76 w
327 2.74 w
33.5 2.68 w
33.8 2.65 m



18.1 4.89 m17.7 5.01 vw 18.6 4.76 w 18.8 4.72 s
19.2 4.62 m19.5 4.56 m 19.6 4.53 m20.3 4.38 m 20.2
wWa289/1m520. 8 4.27 m 21.0 4.22 m21.6 4.12 m PRAT/BPWNHE2187
m22.1 4.03 m 22.3 3.99 m23.1 3.86 s 23.2 3.83 m
23.3 3.82 vs 24.0 3.71 s 24.5 3.63 s 25.3 3.52 s
25.7 3.46 m 26.3 3.38 w?27.3 3.27 m 27.6 3.23 m28.5
3.13 w 29.0 3.08 w29.4 394 m 29.9 2.99 w 30.9 2.89
w 31.4 2.85 vw33.1 2.70 w 32.7 2.74 w 34.0 2.64 vw
Tabl¥® 2005/ 113543 PCT/ EP2005/ 05218ble 6:20 Tabl e 7: Tabl e
D-Spicing-Taple GorFyrm &ITEF fSalvateyr m H B-SpagpngPabioior BerSp&dMatihanol
Table for Form | Sol vate) (D SdNabe)onet hane Sol vat e)
PosPPsTh] 2dhallefAlvalRee Ifk. Rel . |nt. Pos. [2Th.] d-value A
Rel 7dnt. 8§43 10. gwvw 8.0 11. Pow\if2T8.]7 Bvdlues[A$. 7ReDIn2
vw 3 8 8.2 §109.8 9s1 vs 11.0 8.1 wi10.7 8. ®Woew a4

6.6% 11.3 7g@ m 3.9 6.4 § 13.7 6.85w 15.70.5. 65 ww
14.2° 5.2 s g .1 549 m15.7 5.66 wg¥6.4 5.4d1m 16vsl
5.5L°In 16.7.% 32 5,16.7 5.32 m 184¢74.82 md3. 4 50
M 113 78 m 11.2 79  m
13.9 6.4 m 13.6 6.5 w
14.2 6.3 m 14.0 6.3 s
15.4 5.75 m 15.6 5.66 VW
16.2 5.47 W 16.1 5.49 m
16.8 5.07 m 16.5 5.38 m
17.1 5.17 w 17.2 5.16 m
18.1 4.89 m 17.7 5.01 W
18.6 4.76 w 18.8 4,72 s
19.2 4.62 m 19.5 4.56 m
19.6 4.53 m 20.3 4.38 m
20.2 4.39 m 20.8 4.27 m
21.0 4.22 m 21.6 412 m
21.9 4.06 m 221 4.03 m
22.3 3.99 m 23.1 3.86 s
23.2 3.83 m 23.3 3.82 VS
24.0 3.71 s 245 3.63 s
25.3 3.52 8 25.7 3.46 m
26.3 3.38 w 27.3 3.27 m
27.6 3.23 m 28.5 3.13 w
29.0 3.08 w 29.4 3.04 m
29.9 2.99 w 30.9 2.89 w
31.4 2.85 W 33.1 2.70 w
32.7 2.74 w 34.0 2.64 W




18.6 4.77 m18.4 4.83 vw 19.4 4.57 m18.9 4.69 s
20.2 4.41 s 19.6 4.54 m 20.8 4.27 m20.4 4.36 w 21.2
We208/183520. 9 4.24 m 21.6 4.11 m21.5 4.14 m PAI/BPWNDE2187

m22.2 4.0l m 22.1 4.02 m23.3 3.82 s 22.8 3.90 s

24.2 3.68 w 23.2 3.84 w?24.8 3.59 vs 23.9 .3.72 vs .
26.0 3.42 s 24.3 3.66 m27.5 3.25 s 25.1 3.55 m28.5
3.14w 25.5 3.50 s 29.5 3.48-m 26.0 3.43 m31.0 2.89
vw 26.9 3.31 m32.7 2.74 vw 27.6 3.23 w 33.6 2.67 w

Tad87:3 3.16 m34.3 2.62 vw 29 313pR®:Ww 29.7 3.01 w
D-Spacibg Zal8id fonFodd H7Is8p@BBamsl 32| 0 RSBALIHH TabR ér Borfd M
Solgted 2.64 vw 34.8 2.58 w W) 2Q0&hdAARARine Solvate)

PCT/ EP2005/ 052187 -21- Table 9: D Spacing Table for
PoEdfZiih] (&@védus BdonBelSoit.vat e) | PoBos. [2Th] 1 dd=uRIAE [FI. Int.
Rel .8Bnt. 6.90482.8w 9.4 9.4 vs 11.8p7.8 myqp W

8.7 9.1 s 8.7 10.2 vw
10.8 8.2 m 9.8 9.1 Vs
11.0 8.1 w 10.7 8.3 VW
13.4 6.6 w 11.3 7.9 m
13.9 6.4 S 13.7 6.5 w
15.7 5.65 vw 14.2 6.2 ]
16.1 5.49 m 15.7 5.66 w
16.4 5.41 m 16.1 5.51 m
16.7 5.32 S 16.7 532 m
18.4 4.82 m 17.4 5.10 m
18.6 4.77 m 18.4 4.83 vw
19.4 4.57 m 18.9 4.69 s
20.2 4.41 [ 19.6 4.54 m
20.8 4.27 m 20.4 4.36 w
21.2 4.20 S 20.9 4,24 m
21.6 4.1 m 21.5 414 m
21.9 4.06 m 22.2 4,01 m
22.1 4.02 m 23.3 3.82 S
22.8 3.90 s 24.2 3.68 w
23.2 3.84 w 24.8 3.59 Vs

23.9 .3.72 Vs 26.0 3.42 s
24.3 3.66 m 275 3.25 [
251 3.55 m 28.5 3.14 w
255 3.50 S 29.5 3.03 m
26.0 3.43 m 31.0 2.89 vw
26.9 3.31 m 32.7 2.74 vw
27.6 3.23 w 33.6 2.67 w
28.3 3.16 m 34.3 2.62 vw
29.3 3.05 w
29.7 3.01 w
305 2.93 m
31.7 2.83 w
32.0 2.80 m
32.7 2.74 m
34.0 2.64 vw
348 2.58 w




11.7 7.6 w 12.4 7.1 vw 13.0 6.8 vw 14.1 6.3 s 15.7
564w 16.3 545w 17.3 5.13 m 17.7 5.00 s 18.4
wWaA2@2/1m5438.9 4.69 m 19.3 4.60 w 19.8 4.49 npCPROPIIS/052187
.45 m 21.0 4.23 s 21.5 4.14 m 22.0 4.04 w 22.5
.96 m 22.9 3.88 vs 23.6 3.77 w 24.1 3.69 vw 24.9
.57 vs 26.2 3.41 m 27.1 3.29 w 27.6 3.23 vw 28.3
.16 m 28.5 3.13 m 30.0-2'98 w 30.3 2.95 w 30.8
.90 vw 32.1 2. 79 vw 32.7 2.74 w 33.4 2.68 m 34.4
.61 vw 34.9 2.57 vw
Table 9:

D-Spacing Table for Form J (2-butanone Solvate)

NNWWWS

Pos. [°2Th.] d-value[A] Rel. Int.

6.9 12.8 w

9.4 9.4 VS
11.3 7.8 m
11.7 7.6 w
12.4 7.1 vw
13.0 6.8 vw
14.1 6.3 s
15.7 5.64 w
16.3 5.45 w
17.3 513 m
17.7 5.00 s
18.4 4.82 m
18.9 4.69 m
19.3 4.60 w
19.8 4.49 m
20.0 4.45 m
21.0 4.23 s
21.5 414 m
22.0 4.04 w
225 3.96 m
22.9 3.88 Vs
23.6 3.77 w
241 3.69 vw
24.9 3.57 Vs
26.2 3.41 m
271 3.29 w
27.6 3.23 vw
28.3 3.16 m
28.5 3.13 m
30.0 2.98 w
30.3 2.95 w
30.8 2.90 W
321 2.79 vw
327 2.74 w
334 2.68 m
344 2.61 A
34.9 2.57 vw
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nmeasured with a conventional powder X-ray
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renmovi ng the solvent and drying the solid residue. WO
2005/ 113543 PCT/ EP2005/ 052187 -24 6. A process
weaceedrdssag to claim5, wherein the sol vent use®#CTA&P2005/052187
essentially free of water. 7. A process according to
claim6, wherein the solvent is selected fromthe
group conprising nethyl tert.-butyl ether, acetone,
acetonitrile, hexane and m34t-ures thereof. 8. A
process for the preparation of crystal form B of
5-met hyl - pyri di ne-2-sulfonic acid [ 6-
nmet hoxy- 5- ( 2- net hoxy- phenoxy) - 2- pyri di n- rimdin
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suffiieatde fhirmgerystel &draiBn 1, form B, according to claim2, or
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phasneseetivatly aovdpipoleraniar gr dilhgmier t ensi on, acute i schaemnic
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gastio amag duodenal ulcus, liver cirrh03|s pancreatitis (acute and chronlc) inflammatory

bowel disease, fibrosis, atheriosclerosis, obesity, glaucoma, prostatic adenoma, migraine,
erectile dysfunction, adjunct to cancer therapy as well as other disorders associated with
endothelin activities. in a mammal, such as a human.



