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TREATMENT OF DUCHENNE MUSCULAR DYSTROPHY RELATED

APPLI CATION Priority is clainmed herein to British
wOos39p¥90at8 on GB0715937.9, filed August 15, 20@PCTI/EP2008/006718

entitled "TREATMENT OF DUCHENNE MUSCULAR DYSTROPHY. "

The abovefRERTMERGT OFIUCHEINNE MUSTUY AR SEROPHY
reference herein in its entirety. FIELD Provided are

[ G PV 1E5A P conmpound for the treatnment of
Oh'ﬁg‘%‘n“e“ mCJAs‘c‘ {at? d{/%?rophy BACKGROUND Duchenne

uLar SLL
T QDO R rkich BB ROTRRO IR s Aupysg 15 2007,
ennﬂ@st €TREATMENT 0OF NDEHENNEC MIOSCULARS D YSEROPHE oVidie above-
150 years ago by the French neurol ogi st, Duchenne de

referenvatl epplication idncomorsiadthy rafesengs derein MAWLALIEND has
been characterized as an X-1linked recessive disorder
t hEfEIPfects 1 in 3,500 nal es caused by nutations in
the dystrophin gene. The gene is the largest in the
huPm@Kidge naeepol pnopitjea dainsgof2 aGeompound nfobabke tpainient alf Duchenne
DNA and containing 79 exons. Approxi mately 60% of

muscél% PPN nut ati ons are large insertion or deletions
that |ead to frameshift errors downstream whereas
apBAGKEROIND40% are point nutations or snall
frameshift rearrangenents. The vast mmjority of DMD
paDudre;nse hwkulaméysﬂlybshy ()BMDD prao@qwmmon BeenRée nenremypaar disease

o3 AL RS0 R ARk e e 15

years Bgo Bysthé QRbhdh ﬁétﬁbl@gﬁt D_ﬁkﬂlehh@ HelBtﬁilégﬁi&C aftedf whdia (heldlsease is
in 10,000 sperm or eggs) neans that genetic screeni

namegy DM die beast ¢harastariae n%aluxsle%l@é re@&l%dlé@ﬂéwa\/@fects 1in 3,500
maleg Qgﬁs%ﬁyb g-nultut%m ¥n qﬁ"ec' 'd?ﬁp)lg InD@-BI% FRE rgeﬁg 19 Gl a\?/éeé?mjthe human
ani nal pr o e a

I hee exl st
genoﬁﬁl r@fc&ﬁhpﬁz&ingpfb@l inliﬂlcﬂl bask U phies c(fAlDNmaladd M)ntzﬁning 79 exons.

nodel s for muscul.ar ro
APPIORITAREY S0 5 ShsBPPIA énB‘éV‘é‘}soﬁﬁelﬁ{geo‘PS"trH%‘? i 5 Gl R et tead 1o
framé\él?léft eﬁ?%ﬁowﬁstg%ﬁg’ lﬁ‘}gﬁ %Qw%ngit:eﬁoﬁgﬂfj %H:t E&ﬁt 'ffﬁi*%tg)rr]l(se or small
framenhcft eealnnahgdfme‘ntbl Trehest mjordy@lf MByhi prdionts Hycks thei dyatrophan protein.

t h
Beckep AusGRn SV RPAY | Acd BIFCh S iy ok R aReHopy giduction in the
amodfit kst VeABBA in Hféesé‘eaﬁf R dySebpien pfotdih] Eekighitseidenadé of DMD (1 in

dy'st rophy and German short - hai red poi nter) nodels have
10,000 speyraras eggs) means that genetic screening will never eliminate the disease, so an

effective therapy is highly desirable.

A number of natural and engineered animal models of DMD exist, and provide a
mainstay for preclinical studies (Allamand, V. & Campbell, K. P. Animal models for
muscular dystrophy: valuable tools for the development of therapies. Hum. Mol. Genet. 9,
2459-2467 (2000). Although the mouse, cat and dog models all have mutations in the DMD
gene and exhibit a biochemical dystrophinopathy similar to that seen in humans, they show
surprising and considerable variation in terms of their phenotype. Like humans, the canine
(Golden retriever muscular dystrophy and German short-haired pointer) models have a severe
phenotype; these dogs typically die of cardiac failure. Dogs offer the best phenocopy for

human disease, and are considered a high benchmark for preclinical studies. Unfortunately,
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phenot ype; these dogs typically die of cardiac

failure. Dogs offer the best,phenocopy for hunman
wognerrsas and are considered a hi gh benchnar k PCGrEP2008/006718

preclinical studies. Unfortunately, breeding these

breet?ﬁ%gﬁkéaﬂiﬁ\af‘s)ﬁ? %Q}Eén\éﬁ/e and deththit, GHA the Afttal BfeCblfte € be variable

course can be variable anong litters. The ndx
amonglitses.i s t he nost wi dely used nodel due to
avai lability, short gestation tine, tine to mature and
r elTld iR | louseVis als inosBuliddleluged faodelSidel ®@r availability, short gestation

- Wght, P. A & Myore . J. C one-linke .
timenii JParPatHSFs%frdoEﬂWWGhﬁ%W icgst%élﬂ#gggé._, r%lgc %'I\&t’IWIght’ P.A &
Moo%‘,: gdy. )?%hro%ﬁ)%il%& %u%c&lépda&ﬂ-gﬁér) IndxPIYRE nfdiSe. Proc. Natl Acad.
rscovery o e gene about 20 years ago, varying
Sci. USYBEeH 80F119D¢E8A).i n the treatment of DVD have been
achieved in preclinical aninmal studies, sonme of which

ar Sinbetiealifcoh9Vstdhe DMD genérabivnut 20 eas ago,ivagying degrees of success
~ strategies can be broadly divided into three groups: )
in the fregmenyefidMINbrvediren pphieveeia @fecya@eln@}melewdl?% é?fgw,f which are
.a . - . . .
ein 53 PO o0 b RLAP S0 Mgl gt ot
groupy: | @énenthetape ape es; sepandyt @lly themapye cind slesto cologica
pd: By i @dnienthetdp okch dtelly dslesto rptarmyacological

def ect s/ pat ho] o for. ex l.e, t t -
erg Bone bR b SAAED % BAUMEAE LBy o cbviin e
needgké tesgg nF(,Bgr&ﬁl&Hp ak&ndary! RRERtsAPRAIRACHL I fdra eRarfiple U BB Rfractures),

rdl es. Irmunol ogi cal responses agai nst
espesitliyalf initiatedrearly iy tel asttse ofithe disedsg. Unfarthealelyethese approaches face
dystrophi n have. been reported, in addition t
a nup g(rl q:tit qua}ie‘{rdbqs. QFIEBP 0%1)% rrSg)gpﬁﬁ,? agﬁlgst d‘lﬂfafl ?lgcl}f){syn}yﬂblasts and
newlgeéynﬂ%eaéed Ryt spee Hagé Gabn agmreacitadditon tthetokic@t lekitof stable
f “muscul ar “"dystrophy differ from gene- and cell -based

expregionaad difficulty ingleliveiyng desi gned to deliver either the
m ssing gene and/or protein. In general, the )
phBharmaoslogicalahpmoacies doe theutreataheng of manseelar dystrgphyndiffer from

attenpt .to | th t b el
s AT RS OB IO B e
and/@olehf TR @2hétdl, IS ShBmBESIGEBAIl BateRled lusé @rupfsinmledules in an attempt

~comm tment. These strategies offer the advantage that .
to impreye sreeplenotype dydBlehns puchyas: ¢ereasingyinflammagpn, 1mproving calcium

rom SR TPl P B BHOELFR Sl PP ke s

offerthe h@RinBge thlt LRGUGE chsyue dtiigatsyaemicaily hnd can circumvent many of the
corticosteroids and sodi um cronﬁgl ycate, to red

. . . e .
immpnglp EiRHRATAUH, ONEHY T STHER EPRtATREIFRIES) ¢ Yesirs (g cell-based therapies.
O3l atihaidRd vGie NPt id9 LAET SRBEMMUSEhSglycate, to red
Althé‘?%ﬁeenlé%%?g té\% p‘?l(lglgugégg %S?%?n Si ﬁg& r gdgﬁl ts noneg g%a & T reduee
inflatihesi@npdinerotenalto tiaaraipicelsiunabomedstassemd Chaplnterad tg increase muscle

s S 4 eS8 e A B S e ey beon
showdPo S EFRL RN treating DMD.

An alternative pharmacological approach is upregulation therapy. Upregulation
therapy is based on increasing the expression of alternative genes to replace a defective gene
and is particularly beneficial when an immune response is mounted against a previously
absent protein. Upregulation of utrophin, an autosomal paralogue of dystrophin has been

proposed as a potential therapy for DMD (Perkins & Davies, Neuromuscul Disord, S1: S78-
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therapy is based on increasing the expression of
alternative genes to repl acey a defective gene and is
wOopadvi2e¢tsar | y beneficial when an i mmune r espo®Sa/EP2008/006718
nount ed agai nst a previously absent protein.
S89 g@b?ﬁ Rk drAng Pavids! RBORBy D"i‘ugg Bicee oMFro- mr?b@w ewlEn utrophin is
ystTophi n has beeh proposed as a potenti t her apy
overa‘xpresﬁmm( Rendgenis AdDmiced, loodéucsamjslmjsartalsrom ofSlnuscle cells and

S78- 58 002 h & . Davi es,, t R
restoisS . SOPRTEO39) BARHTGEIPTA]. BOL b Prilge AL, which
prevénﬁsaﬂﬁgﬁfﬁ‘ﬂr@pﬂm devBlPindnt ah® SiPtur? R2dS ® ﬁlh@tl&ﬁ[ I@%Iﬁerﬂfof skeletal

muscl e“cells and restores the conponents of
musaliy shdepphiral- deliveni eff etdomnmme ithe Selstee@l)hpwp, to\mrpmt pathology.

Com&sgc}lele%n&x? gﬂgqréj%?éjpté ﬁgper\és?sll 2 Z;Fg{yafﬁe nlﬁrij{h% rjnglﬁgsfnodel can

be cfftEREuha 3o ©@RIcityas »bw‘we& wa@huﬁopmn tid abidagolsiis efgessed, which is
shown to prevent pathol ogy. Commencenent of increased

prorrmmgaim ithe @a@piaé@gw thig H@raenyyto hpmaps. bpregulatipniaf endegegeus utrophin
b cti C r
to sﬁgﬁnt evglahl?on |ésrg é&ﬁh(?og?é iy géf)z )é% eAscé}é glac?ﬁﬁﬁe M@lﬁjvery of small
diffufibRogipdgndLr t he translatlon of this therapy to
humans. Upregul ati on of endogenous utrophin to

supEserapribdvel s to decrease pathol ogy m ght be
achi eved by the delivery of small diffusible

COfPRAN §er% mlp ed! i Ithe N@&mRRBR 6F %Hﬂlﬁﬁeﬁ (shethytsbEonyl)-2-
conpoun mul'a I (5-(ethylsul fonyl)-
(nap}(tmlphtzIr}a)benZQd},obc)mﬂm)zhi[sdémﬂmIm?pdmgs ’é)tctéb |teegtment of Duchenne

rtie r the tre nt 0 e muscll
muscg‘ ﬁ s ¥o &&, N eﬁ‘? ng@ﬁf 8%%0 })ﬁéaé opoRo- WO
mxnpmhhmgatlon no. WO 2007/ 091 106) The conpound of
formul’'a | (R = 5-ethylsul fonyl; R = 2-naphthal en-2-yl)
may be synthesi sed according to the follewng
procedure, as disclosed in WO 2007/091 \page 51):
M crowave, di oxane, 21GP H ¢ b hod 1B)
X=0H or C Method IBis qu 3 67-68 in
reIaHontoZbepZVL 2
foll ows: "Method IBoiﬁbnpounds D
2- Benzyl - 5- ni t r oberfz0Pd] oxazol e To )]
2-am no-4-nitrophenol (300ny, 1.95mmol) in di oxane

(ZTmeﬁld of formula I (R = 5-ethylsulfonyl; Ry = 2-naphthalen-2-yl) may be
synthesised according to the following procedure, as disclosed in WO 2007/091106 (page

51):

Microwave, dioxane, 210°C, 15min
X=ClI

OH Re (Method 1B) N0
R- + O:< R+ | />—_R9

X=0OH or CI




10

15

20

25

30

added 2-phenyl acetyl chloride (290nL, 2.15mvl) at

roomtenperature. The reactipn vessel was heated in
WO/t ei8owave at 2100C for 15mi n. After cool iPGG/EP2618/006718

m xture was slowy poured into I M aqueous sodi um

hy, r t

r e ety o a7, B 4R B2RRrp L Thsbengoldlonazole

asﬁﬂ@ﬁ&purlfled by col umm chronatography eluting using a

gradi ent (ethyl acetate/hexanes. |:7 v/v to ethyl

acet ate/ hexanes 1:5 v/v) to afford 165ng (33% of the

ti dN1ehoa THO IRT= 6.47min, MH 255.2) 1H NMR

2.4 Hz), 8.30 (IH, dd, J 9.0
2 ZI-BIehjyl SZnEEob@htb[dtbxazol@ 0 Hz), 7.43-7.27 (5H, m,

LB 2 Amineed niduBerat: erlimeo  SRENG] iR LB &R, PEIE) Bes

5 e{cﬁtewlp‘h%%@w)h)ch?or{d@qaﬁ alzensn%nMP hbl%eﬁp{edﬂp@m&@lﬁle

(conpound 1) ar’e 2-am no- et hyl sul f onyl pheno
( rrzadion vésael Wasaheated 4n rthe rrmpwe\fwc yat 218°Q -famp Anfrp yAfter

hl ther th h |

oyiFBBg: ¢ pabRbeey RN PPRRRETM b okt e
Dr(@dﬂﬂl) i ael 1‘é§mt1ﬁé1 pesvRsings Ahked (a@t hydshed with water. The
acet at e/ hexanes 1:7.v/v to et hyl acetate/hexanes 1:5

v/ gsulting shlidurast peafied By pedung e@r@ﬂ@tosr@ﬁbﬁb (FHHIngs using a
fm(;grra 1|e§t (Ifetﬂa}i]ygeit&t]%%%kﬁle% ¢ vkmuét c@fa'tae ?«ﬂﬁéssf lSnsgv) to

''ne Torm (se
d @efffd’id t163meof3384)i 6f dreytitlalcbinpeurid (g MSTRI = 6¥gmin, MH"
rﬁgulatory authorities are increasingly demandi ng nore
[ Pation in relation to the pol ynor phic forns of

ﬁ‘tb%i%é 3. 5@(‘1‘#%9@4 Viz), S @ H 84 999% HE) t7hs

art processes y Wwhi'ch drug candi dates can
pr(ébhdam@sta BARGIY G, ypt phi(AfsPrm and al so for
novel polynorphic forms of drugs having advant ageous
properties. Accordingly, provided are polynorphs of
the conpound of fornula | 5 V|ng advant

D FASERts pdichauoyld b sedinthga rltﬁ)ag ﬁpgl}oﬁlhfgr the synthesis of
5 (et%ﬁ?lﬁ Brf Bﬁ‘thgllaﬁ A ﬂe‘ﬁ%[‘ﬂ%x@?ﬁ@r ' @Bfnﬁ@undx r193/ #eWIRGamino-4-

t|o attern peaks are given as 2Q and Raman
ethyl&[lﬁnﬂyt;ﬂxemdaksthalr ¢hagi Y-emins4anitrophendl)y andf3-paphthoyl chloride (rather
thm1§ odlnentchpndg)ls provi ded a pol ynorphic form of the

(et hyl sul fonyl) (na ben oxa
(EDRYroigee 105 hesi 1R rRk et dereebta i sty PRGS d column
| t C
chmfﬂ%‘%fﬁ@% ORI REBEHELARS | 07 0 (b I QIR bRl 1/RAK). - Such
purifieatioti geavidespthk yoworpohind of dormah I ea cwygtalingl impure state consisting

mainly of crystalline form II (see below for a definition of this crystalline form).

The drug regulatory authorities are increasingly demanding more information in
relation to the polymorphic forms of drug candidates. Consequently, there is a need in the art
for processes by which drug candidates can be prepared as a single polymorphic form, and

also for novel polymorphic forms of drugs having advantageous properties.

Accordingly, provided are polymorphs of the compound of formula I having

advantageous properties and processes by which the polymorphs can be prepared.
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5- (et hyl sul fonyl ) -2-(napht hal en-2-yl ) benzo[ d] oxazol e

(pol ynorphic form1l) characterised in that it provides
wWOoe2009011248 powder diffraction pattern conpri si METAERIEK06718

at 16.70.2. Also in the first enbodinment there is

pr - GOPPARh peak 20
5 RS R PE L RIPE0N 2kl Soaor WFRTDRUAIR, pesks o given o
and Kamdnwjbectwpaakﬁ arergiven aslar’act eri sed in that it provides
an X-ray powder diffraction pattern conprising a peak

atin1P fitQ. embodlirhent thefeh® provided enpslgimohic fdrer ef itls compound 5-
ovi ded a pol rphic formof the conpound 5 eth

(ethylsptianyD-2- énmh%qm&wahem[dloxwl?z (ol BSIDRE! ey T hspeRprised in
that i %r\%'lcfes %n ?;;%gé)tgwgﬁreﬁgf{ tl{)H ﬁ!ittérh cgﬁl?%élﬂgﬁ 8@5\&2{ 1439£0.2.

ern-conpris
24 00. ect..of .the f nbodi, et t
" B 3% theclrsC B bRPRERLIEE 1 Ao nETREHIEE Rl ATHE compound
5- (etl@létﬁfoﬂ)ﬂ)%‘{rfaﬁm}iblkn-@ ﬁl%ﬁfﬂ[ﬂﬁix@fbl@éﬁdl}rb@@hﬁ:[ fohaxpzdbecterised in
nmorphic form 1) characterised in that it prOV|des
that ltaPIOXLdeayn Koras @owder dlffa@tclp@ Ratiern CamArisiBgp PEak #d Opdiiks
at 14.50.2, 16.70.2, 19.10.2 and 24.00.2. In a second
endisdiimreiret fitshembodimept tviede pravigedl 3 pelypiornhi¢ rm offthe gempound

s-CcupaRRprE T Gpisalsn 2rdsrreltlonezels (BbERomls Bm 4 paracterised in

that if ﬁ%lvm@ ARGy P8 v di fledbfibA phtsrh $6Mpiising Bpkak 4t 19(1eviXles
n X-ray powder diffraction pattern conprising peaks

atAl%é iy glezﬁrsflgmﬁgdl%eﬁinl‘ﬂel%:%s %%@ded' DpSlymbighik fFROsH the Bémpound

here is provid pol ynor phi ¢ form of the conpound

5-( "“‘5“°L(‘ﬁﬁ‘hﬁ}’r%{ﬂ¢hﬁh§"b?~72§“]{h¢a¥ﬁ{ﬂ}%mp Z;qhn)'\mz:o{n@}qo})ea’i\@; wéfprmpd in
f 3 t d t hat t
that EGORHERGY Sekia b Vs 5 @Oﬁﬁalﬁeﬁ'{‘f’cgwﬁl%ﬁﬁ?’f’* | %&%@QL@GS
at. 12.10.2, 17,40. 2, 25.,00. 2 d 26, 50.
a InARet %peﬁm]s‘dh?réﬁ%t 6T T8, @ity POBIBR Form of the
compf(o%ﬁ;?f(e Pfgﬁgﬁmgﬁ' ?ﬁ’a thalen 2- yl)benzogd]oxazole (polymolrphm form 1)

ht hal en-"2-yl ) benzo[ d] oxazo
charagceeisgdmin Hait Gt pmVldeé)anCXaa)acmwdﬁB diffractianhpattein cpmprisidg Ppeaks at

r di ffr on pattern conprising peaks
14.54442, iﬁ%é?gwi%{’% 52‘@% d0.2, 19.30.2 and 29. 20. 2. The
i nstant disclo i nom1be des ri be
bpsianeat

r ey g5semd £RbP Wpﬁ]@le@l ﬂagrpng%mp &f.the compound 5-
(ethyfhﬂﬂﬁaﬁ 3.3 énémh%lémﬁ ﬁb&?z)b&f]@%ﬁ%fe Gidcl}tlﬁé'@hicoﬂ)rﬂaﬁ @hdtacterised in

I C fo ure 2 shows 't
that id pfd\mies raihl)é{ra)s p«a\Mdnrr(gffnaatlm patkarn gomprisiag fpgaks at 15.940.2, 18.5£0.2

rphic form1; Figure 3 shows the
andz?%‘é%bggr avinetric analysis trace for pol ym)r phic form

fgpﬁalr urdeerfflbgcﬂ?nve\:?lt %hhe?e ll_\;ag%gldségeac})(gl?nfo%hlg ?ox¥n of r%he compound 5-
(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]Joxazole (polymorphic form 3) characterised in
that it provides an X-ray powder diffraction pattern comprising peaks at 12.1+0.2, 17.4+0.2,
22.740.2, 25.0+0.2 and 26.5+0.2.

In a fourth embodiment there is provided a polymorphic form of the compound 5-
(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole (polymorphic form 4) characterised in
that it provides an k-ray powder diffraction pattern comprising peaks at 14.6+0.2, 16.1+0.2,
17.0+0.2, 19.3+0.2 and 29.2+0.2.
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Figure 5 shows optical mcroscope i nmages of

pol ynorphic form1; Figure & shows the X-ray powder
WOd2004/924¢48i on pattern for pol ynorphic form 2; MGIER00B/006718

shows the differential scanning calorinetry trace for

peﬂh%m&EtQRd fisEBEIR: 2wleh(Wv' e @esm‘ﬁsw{tﬂereference t% the accompanymg

t hernogravinetric analysis trace for polynorphic form
drawings A whick: 9 shows t he Raman spectra for pol ynorphic
form2; Figure 10 shows optical mcroscope i mages of

Figur®® |slv16®§ peiX-riyopawdsr diifigeticn patteshfowpolyerpkic foymplowder
diffraction pattern for polynorphic form3; Figure 12

Figur® b%@ws bR dHrbleriARtArinSGAHIhaE ©@eabi By hyrphiceam for
pol ynmor phic form 3; Figure 13 shows the

Flgurglﬂeshwg f}@ﬂiﬂ]ﬁ{o{gl‘&mﬁt o YghiSs 23& ta&Efof ?61 yRHIOIRM € form

gure n spectra-for polynnrphlc
Ji,cf.oscope i mages of
Flgurﬁglsm’ ?t}he s#%gtﬂ"@\@ B’R{f@%ﬁomfthe X-ray powder
ractlon atternfor 4, Figure 17
Flgurgﬁag\gw RRHGEH CerP%‘i’?Pnga%ep Qﬁﬁ?%‘%gm‘%f. 'ry trace for
hic form4; Figure 18 vvsthe
Figurb AP BV PRI A HSE R sEaor BB form
4: Fi gure 19 shows the Raman spectra for pol yporphic
Figure @ishows theiditferentia) seanuing GHATIBery tFacs HfRASYBOTPRiSSEEN 34
pol ymorphic form4; Figure 2 1 shows a conparison of
Figure Reshows the thowberavimétticaoelysis trpe foe polymogphip BIrdsr phi ¢
forms 1, 2, 3 and 4; Figure 22 shows a conparison of

FigurRamhmwsﬂfedlmxfspbctp@foypotyptdrphié torme2;1, 2, 3 and 4;
Figure 23 shows the X-ray powder diffraction pattern

Figur®f 0 r@ﬂé\yi‘@hwﬁl Ridroscopd inheles bepalpttosphiceforml2yr ryi ng in
met hanol ; Fi gure 24 shows the X-ray powder diffraction

Flgur9 a1 kRéws ok XRedyVEERdRR UFfrh QoM pattoeffoF golmarpmd fofm 3;
slurrying in nethanol; and Figure 25 shows the X-ray

Fi gur? g?\qnfs?(;vif_sfjﬂhg fd‘iﬂﬂ%ﬁtf’d" st fngc'alo?i‘me?ryrﬂ%& WrSHoP maphit TBIRAI C

lurrying in methanol. Flgure

o O A S-SR RS
TA
Flgurg SRk KPR BER TaB R RTT ¢ ror mouse

SN T L R T
Figure 16 shows the X-ray powder diffraction pattern for polymorphic form 4;
Figure 17 shows the differential scanning calorimetry trace for polymorphic form 4;
Figure 18 shows the thermogravimetric analysis trace for polymorphic form 4;
Figure 19 shows the Raman spectra for polymorphic form 4;

Figure 20 shows optical microscope images of polymorphic form 4;

Figure 21 shows a comparison of the X-ray powder diffraction patterns for polymorphic

forms 1, 2, 3 and 4;
Figure 22 shows a comparison of Raman spectra for polymorphic forms 1, 2, 3 and 4;

Figure 23 shows the X-ray powder diffraction pattern of polymorphic form 1 before and after

slurrying in methanol,
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ut rophi n expressi on conpared to control. In one
enbodi nent, provided is the pol ynorphic form 1 having
woR0090213 powder diffraction pattern substant iPRITIEP2003/006718
accordance with figure 1. In another enbodi nent,
. r V .
Figol bR S rEE pARMHTRARRLEn PRI o RIYHOPLR orm 2 bfipre and afe
slurrying acmethdaolcandni t h figure 2. I n anot her enbodi nent,
provided is the pol ynorphic form1 having a
FigureD8rsiowgs thel Xehy pewdadraliffiicton patteen sfbsiiatniel afl foyymarphic forms 1, 2
accordance with figure 3. In another enbodi nent,
and %@ﬁ@wlqgsmt’%h%’eﬁynor phic form 1 having a Raman
spectra substantially in accordance with figure 4. In
Figurar?étshews a irdfgrase reporter esseyieauring HHe celdi)y nor phic form 2
havi ng an X-ray powder diffraction pattern
Figure @ishaws & dbseydepandent bicdfaraseinductionf i gure 6. |1 n anot her
enbodi nent, provided is the polynorphic form 2 having
Figur@ 28i shb@s af ek@hple oM n@sclakeationeitaned matheantibody specific for mouse
substantially 1 n accordance with figure 7. In another
utropBighodi nent , provi ded is the pol ynorphic form 2 having
a thernmogravimetric analysis trace substantially in
Figurg 2% shizwrc thahinike fexgeged . CPR-A{¥2hand ¥gbshewedhtncreased levels of

rovided is the hic form 2 having a Raman
Utmpﬁﬁlee FC§SIQBB%¥'B%IF|82+ Féﬁ?{oﬁ accordance with figure 9. In

R BT B A e

diffr=2HBS patdrh ahﬂsianhml%ﬁp&w@aﬁ& with Aghrequre 11.1n anot her

odi nent, provided is the polynorphic form 3 having

enb
gulgi doReE M|l m&GRN Bl J¥EHeQas Ahé %I}Eﬁ{orbﬁi@%gn 1 having a differential

stantirally 1 n acCordance wth figure 12. In another
scanrengcalonimetry tracecsubstatially infaecquddngerwithtfigiré 3r m 3 havi ng
a thernogravinmetric analysis trace substantially in
adaorahathee wnbbdifieptir orddded nisanthé heolyerbplde nforty 1 having a

provided is the polynorphic form3 havi.ng.a man
thermgggamimgtrie gnaly sis tiagg ?{Lg}aﬁtl%lgyda@a% %n%i"’flﬂ’ figgere 14. 1n

anot her enbodi nment, provided is the pol ym)rﬁhi,c faorm 4

hawiangthshenbedinepbmierided isfthapelyarnbig fasmpl having a Raman spectra

subst b%%ﬁ}{%%%&é%&%@ggﬁg@'nce with figure 16. In another

provi s the pol ynorphic form4 havi ng
adifferentjal. scanning cal,orinetr r .
2 Jierafef B b mRRG SR SR bbbl B2 havine gy povder
diffrRI5® gatteRi subsRiaxlilROaccsrdufie With fig@eshi ¢ form 4 having
a
In another embodiment, provided is the polymorphic form 2 having a differential

scanning calorimetry trace substantially in accordance with figure 7.

In another embodiment, provided is the polymorphic form 2 bhaving a

thermogravimetric analysis trace substantially in accordance with figure 8.

In another embodiment, provided is the polymorphic form 2 having a Raman spectra

substantially in accordance with figure 9.

In another embodiment, provided is the polymorphic form 3 having an X-ray powder

diffraction pattern substantially in accordance with figure 11.



10

15

20

25

30

thernogravinetric analysis trace substantially in

accordance with figure 18. If? anot her enbodi nent,
wOopoep/2ded i s the pol ynorphic Torm4 having a R&®EP2008/006718

spectra substantially in accordance with figure 19. In

0 [ . r ry i ; i

fgﬁwﬁﬁﬂ%ga |t ;/rfxés}% ?E)Olny e)H_lgtihg?)GIy%&BﬁE%Hﬁ Phalifig a differential
scanr(ingpalotimkey traee/dupbtanta]ydh exarddnee mashi frgpral 3t r uct ur e

conprising greater than 60% of polynorphic form1, in

angt %’btlﬁﬁb@ﬂiblmiﬂienﬁ,ogﬁwi&émgisgrtﬁat @olyitoaphi80%oraf 3 having a

pol ynorphic form 1 and in another enbodi nent eat er
thermagagy igSyicHDalysisiree ﬁ}rhSt«,anmﬂwaccqrﬁar&ﬁéM&ﬂﬁaﬂP ﬁém

there is provided a conpound of the formula

5- Inetniotties ainbodigrient, Drovidebis ttheapelimprphi femz b hering a Raman spectra
havi t ruct ur. i Si | hic f 1
substgpbal A Qe ttaE PR ¥ St | n one embodi ment ther e i s

provi ded a conpound of . the fornula .. .
5 Ineannihes GBRtNERt Brovideain (hEPal¥mOIRAG foem A haring Brigy powder
; | W€ i LARBIdasdNGitle _than 60% of

dlfﬁ%@%%ﬁﬂ?@#@?ﬂl fd:i n gh%‘%eﬁglrt g%ggi%ment conpri si ng

gr a h 0 f . i 3 i en: .

ot B AL pRRAGKICGIRE ol tn, £ hEAGE HPUiterential
scaniifg celohimdiryente substantially ipmosirdane avitdngoeihd of t he

formul a 5-(ethyl sul fonyl)-2-

( ng@p hirfdee N eRbylinkenz girelidedz i ethbaypohygnaplsitr fotmir ¢ having  a

conprising polynorphic form2 as the only_pol r phi c
thernqgranimetichnal ysistises srbstantiplby i@ %C%Orﬂ?fz?\?i"&guﬁgﬂ eﬁﬁ}?ou nd

of the fornula 5-(ethylsulfonyl)-2- )
( niapmotter embadipienh enoGfet] isthe polemehin fpram 4 hayiag @feman spectra

oS t h 0% of pol hic f 3, i
subs AR Gt el SRDITsi ng. oreater than 80% of
{atorS SRsHBEI Y B R Ao PPN OGO Ry ulfons)-2

ol ' qm}%gdﬁﬁthﬁemﬂuh ter than 60% of
(naprgﬂ?glt?%yﬁ)sb&ﬁ%g%)gﬂge nap ?hasll ecn- 2- ;I ) Eenz%[ %rgcgfgzolmé X

polymanphitgfaamst r incinether cobpdinsnh goperisingrgsties ther §0% ekpolymorphic
form )1 R elo RO er b 08 Be SODRBHIRCforiaer © 1 9

5- (et hyl sul fonyl )-2- (naphthal en-2-yl)benzo 0 5.
olh Q1 SRR b iy eH Agegipetidlp! PERRGS S pOSIsfitonyD)-2
AL HeRd[@Tdhble hiviAs alshatuRTERsbideit pelgmpEplEt fgm 1 as the
(napgr eat er)n I’elan [8{)% ofe pollggrmr phic form4 angl |9n anot her
only polyowirpleaforgr.eat er t han 95% of pol ynorphic form4. In
one enbodi nent there is provided a conmpound of the
f olnnatezentbodihint|tark iprphided a compound of the formula 5-(ethylsulfonyl)-2-

(napégﬂ%e&&%%awﬁa Izlog[v? O%aig_lg %ﬁ\ébr% rig'mgt tcr;r%gtteiJ fan 60% of
polymorphic form 2, in another embodiment comprising greater than 80% of polymorphic

form 2 and in another embodiment greater than 95% of polymorphic form 2.

In one embodiment there is provided a compound of the formula 5-(ethylsulfonyl)-2-
(naphthalen-2-yl)benzo[d]oxazole having a structure comprising polymorphic form 2 as the

only polymorphic form.

In one embodiment there is provided a compound of the formula 5-(ethylsulfonyl)-2-

(naphthalen-2-yl)benzo[d]Joxazole having a structure comprising greater than 60% of
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only polynorphic form Also nrovide.d are nrnr.e V p.

fnr mala' ns a r> nnlvimmrnhig forne 1 2 and 4 In one
woghatsdRilT#8nt there i s provide&sa process for  PCT/EP2008/006718

synthesising pol ymorphic form 1 conprising the steps

I 0
polyBomble Sy, Pt s cpbodiment camsive grater s 8976 9f pobymorie
fonn|3rmﬂaeamnhexaammbddhnmt@d@hmghars% opyolymbrphioformt.i | a
solid product forms wherein the ratio of acetone :
' Smﬂfrféik‘{ﬁboﬂhﬁ@ﬂ Gheré $ PrOvidedQ;conipotndsshdtheiftxgnula 5-(ethylsulfonyl)-2-

(et hyl sul f napht hal en- 2-yl ) benzo[ d] oxazol_ e
(naplhalon-Rypl sl A eote HEYIBE ScRPEF PO POITOGHEY form 3 as the

] | jd product fornms wherein the rati o of ethyl
mﬂyﬁ%@?ﬁﬂ@ngﬁngpropyl al cohol is 40 : or dissol ving

TR OPO fStE SP ARy %Lcﬁr”fgéaﬁfflnép REERrie sE8) Rultony 2-

(naplﬁhﬂ@xlf'-gl-ylﬁ)@ﬁid[d}bx&ﬂhé i WC tstrh @R cod flﬁhgl pieatef athh 60% of
di met formam de : isopropyl alcohol Is 40 : 60,
polymprpbp(sgxgmvéi,mg another embodiment comprising greater than 80% of polymorphic

o ARSI A SRR A MR g

Ps n%%ten&%ﬁF%?%ﬁég bqnplrtop{gied %tcloglpgfmf GF ttho Smulf %Q@t@l?isulfonyl)a-
(naplRhAIEA-DWITHehi Y mMohdzote ﬁﬁ‘ﬂﬁ@h@u@ﬁr@cd&hﬂﬁbﬁﬁ?&lg}h@&ﬂﬂ@ f&tm 4 as the
ng

I'n acetone at reflux and then all ow e solution to
only polymorghic f@m0C to -15 C until a solid product forns;
or and then (ii) separating the solid product.|n one
embbdinnevided e pecessepfoviadten cech phpalymotnbic forms 1,2, 3 and 4,
synthe5|5|ng polynnrphlc form2 conprising the steps
of In drie) erabRisbiti there is provided a process for synthesising polymorphic form 1
5- (et hyl sul fonyl ) - 2- (napht hal en-2-yl ) benzo[ d] oxazol e
CoerWWh%ﬁ‘ép%%l t hen addi ng i sopropyl al cohol untl | a

solid product fornms wherein the ration of xy
i sGpdissgiving érﬁﬁbylsulimml)ﬂrémapb@alenéby‘é‘?en%[d]Wéolea’r?d acetone and

then earﬁlgmg rrEBer peﬁ&%ol @il Iaesogl{a df)rgdlﬁ) Jt GaHAES w fhlefbnﬁ) e ratio of acetone :

here I'S provi rocess

womﬁgﬂkmﬁﬁb&Bag molmnorphlc form 3 conprising the steps
(i) dissolving

5- §isddMihg lsL(teaﬂysh)foaym nqahpﬂa@mzzﬁ)ysbmmm[zdlmmaahyleacetate and

in xylene and then i sopr opyl al cohol unti |
then gdding lﬂ}ﬁpmbﬁlcﬁhﬂln@%ﬁép’g‘ﬂ Aroduet am Wherein the dafo of cthyl acetate :

isopropyl alcohol is 40 : 60; or

dissolving  5-(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole ~ in  dimethyl
formamide and then adding isopropyl alcohol until a solid product forms wherein the ratio of

dimethyl formamide : isopropyl alcohol is 40 : 60; or

dissolving 5-(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole in acetone and then

adding ethanol until a solid product forms wherein the ratio of acetone : ethanol is 40 : 60; or

dissolving 5-(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole in acetone at reflux

and then allowing the solution to cool to -10 °C to -15 °C until a solid product forms; or
and then

(ii) separating the solid product.
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I sopropyl alcohol is 60 : 40; and then (ii) separating

the solid product. In one enhodi nent there is provided
woop@eess for synthesising pol ynorphic form £CT/EP2008/006718

conprising the steps of: (i) dissolving

5-{e 3 | =-2- 9 - 2. ?ﬁﬁ’lﬁ@ qaqﬂ .

i n&d(?%%lﬁ?/qdq@g%r%?ﬁ%dgegﬁgﬂaﬁ ?A hg{r%c%isi)%n) r ermvi{sﬁlg t hé%ﬁ)hlc form 2
comphisireg thy ktepoofranm de by evaporation to forma solid

product. The stability of the various solid forns of

S- (iptdinsbisitgf angthyisatfondplt(hapieieleh-2 yl)bbenidibtdzoleaol¥ylene and

was, i nvestigated by stirring sanples of each and .
then mdsémgrlé@prmgr?é@qhql ntb hsphidl Preduct ferms, adereinrhe, etiog f xylene :

. . teaRGlaynor phic form 1 exhibits
150pljloh%lgﬁgggﬁgftg%%t%&%vggr'%gf evi ously known fornms of
5_§x§dtt8¥l sul fonyl ) - 2- (napht hal en- 2-yl ) benzo[ d] oxazol e.
Th bperty of pol ynorphic form1 is rel evant
because it is inportant that a pharnmaceutical product
i sggﬁﬁiﬂr?té’@ tﬁﬁs‘gPWBah‘th orm Therefore, if a
phar maceutical is supplied as the npst staple

polnyensr gsrbodimentetheredprrayided & progess dpnswthesispig ralymgrpgic form 3
com%%%\l}?%‘teé? .patient.In this regard it has been

ere jat pol ynorphic form1 retains its

2P BRI P9 VB AP RRAle iene an

then "BRIHM@NRbpropylaalebtibl | @il RBSIRT pRsdduytTeurmBi whéreinmh2 ratio of xylene :
~converted 1nto polynorphic form1, and m xtures of
isopropyhalephghisiof M8k ms 1, 2 and 3 are al so converted into

pol ynor phic form 1. The pol ynorphic forms of the

compldbend of fornmula | for use in the treatnent of DVD

will generally be adm nistered in the formof a

ph@r) sepaeatingdht salmhgodudti on. Thus, according to a

further aspect there is provided a pharmaceuti cal

COnpP&R drudlimast thetierig ptoasdedt & proc&B foxéyathdsisingnatlyreorphic form 4

embodi nent | ess than 50%ww, e.g. 0.1 to 20% of the
Commﬂ"}gﬁiﬁéﬁp%o?-orm of the conpound of forrmula | in

adm xture with a pharnmaceuti cal | accegt able diluent

or (it adissadying Al5s(GﬂerlS@lfp@Déb‘2'r(§arﬁlﬂpﬁ@b%é’§) ¢ngolqlpgazole in  dimethyl
ro(%ucti on of such a pharmaceutical conposition which

tises rnixng the ingredients. Exanples of
phard”rgceuti cal fornulations which

and then

form

(ii) removing the dimethy] formamide by evaporation to form a solid product.

The stability of the various solid forms of 5-(ethylsulfonyl)-2-(naphthalen-2-
yl)benzo[d]Joxazole was investigated by stirring samples of each and mixtures thereof in

methanol for defined time periods.

It has been found that polymorphic form 1 exhibits increased stability over previously
known forms of 5-(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole. This property of
polymorphic form 1 is relevant because it is important that a pharmaceutical product is
supplied in a known form. Therefore, if a pharmaceutical is supplied as the most stable

polymorph, it may remain in this form as supplied and taken by the patient.
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may be used, and suitable diluents or carriers, are as

follows: for inhalation corrpﬂsi tions - coarse | actose;
WOr2809/24HBet s, capsul es and dragees - m crocryPCAMAPRHE/006718

cel l ul ose, cal ci um phosphate, diatonmaceous earth, a

Su . C e . . .

ot S S EE LRCRER s ERHRR, SURBAMC B d Fefins its stuctur
befogemt dfter sfuetyirplip peeshanot foe four dags ar23PCor har dened oil s

or waxes. The polynorphic formof the conmpound of

f OrATdbstrdst, i dfteP @ﬁm«fs;mgoﬁi e {HandISin! 41 sitnifad MAANABY pOIgnRIrPMS $orm 2 is

medi an di aneter. of from0.01 to | Om The
convegad drp obmeorpkig farms &, ashmaiteres of pelymerphoistorms dg2 and 3 are also

SRR RRBIIRLLY 2, SeLL s, o
- sol ub | h
or GBb IERERPHE P of RS RmRS Rt Brdulh D ipratE n B, petment of

DMDIAYIQéhéans be YW TrEst@R® P ifdnEof £ HRarMAcREsAllcoMipSsiTBY.
be formulated in sustained rel ease form The content

of Thie a@%rﬁg’%rtgm gkfl'ﬁ{e{‘ ARkt ek ROSHBGHBY a‘}ﬁa}rﬁﬁdgﬂﬁf‘al lcomposition

in a pharmacé€utical conposition i's generally abo
incl@lify] lessaithan 8090wOMtixanothenerebaiviponti lassitharaHPutw/ey, £.g. 0.1 to 20%, of

- gbout . 50wt % | ative t e entjre preparat.j,on.. The .
the ReRROhG fmi B gpmipend af FTEEia hin eREBE by ohdHacoutically
accep@b@tiReht drzafRer mned in consideration of age, body

wei ght, general health condition, diet, adm nistration

ti Oa%wv. {Hedt¢ 3tk IR prddh SRPHERICh Al Sharmaceutical composition
cogﬁ nati on o% g’?ugs, t he Prevel of di seaslglfor whi ch P _
whidhheompatscentixing tndegreticeat Mempleh el pharchoottied formulations which

factors. Wi .he dose varies d ndi ng on the target
may &Fé‘é%fg and E‘Bf?lyfet (;‘E‘ﬁ?tsﬁﬁ GREEEs: BF aﬁ?gngsni stration,

adm ni stration nethod and the |ike, for oral

ad fRTinkalation; comPesitigns HeESdetIP: agent for the

treatment of Duchenne nuscul ar dystrophy in a patient

sufaretablets, foapynlesuand drageeseagnicroasTysiaing celiulpgs, calppuy phosphate,
. 1N odi t .S A ai o
diatogfpsBR GRS LR s & Lo BB ok RyBEOCHAR sirig aci, starch,

sodipabidastuhaemdbaygelafihe potential activity of the
conmpound of forrmula | for use in the treatnent of DMD

NMBYorREpSIRTBAS Mkedl drhatdiged 6ild nwagspr edi ctive assay
and screens. 1. Luciferase reporter assay (nurine H2K

cefrhs %ol}ﬂﬁ)rﬁﬁ& kortd S¥ethb 6@ pbRid S ¥8 3¢k 28R ohS edBodiment is in a form
i nmortalized ndx nouse PR cell line that has been .
havisg abhass tmexdiaf diemettr wif ftorm 011 ate nidgms die omipasitiosk may also contain
. agnent. of the.Utrophin A propoter..iiCLuujili
sultaHei &Fsewlp%, Séﬁpé ising 6ndsg¥e€1|ng &%rﬁs,_sg?qb&bsref‘es, e.%. 4 vdager-%l)ﬁlble cellulose
polymer such as hydroxypropyl methylcellulose, or a water-soluble glycol such as propylene
glycol, sweetening and colouring agents and flavourings. Where appropriate, the

compositions may be formulated in sustained release form.

The content of the polymorphic form of the compound of formula I in a
pharmaceutical composition is generally about 0.01-about 99.9wt%, in one embodiment

about 0.1-about 50wt%, relative to the entire preparation.

The dose of the polymorphic form of the compound of formula I is determined in

consideration of age, body weight, general health condition, diet, administration time,
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Under conditions of |ow tenperature and interferon

containing nedia, the cell S emai n as nyobl asts. These
WOoI/@BIl'aBed into 96 well platé€s and cul tured PRT{ER2008/006718

presence of conpound for three days. The |evel of

luel & 1S d r . . | Ysi . :
admxlf&eéfa}éﬁﬁ% ﬁ%?notdh 8%%?18?& ﬁges tcgtnt%ﬂgpgefn ot‘f’ ﬁgdgeskglr%elé\éeg disease for which
the phtight isvrmisetrggmentthen, iand otheaftas.e | um nometer. Exanpl e

of pharnmacol ogi cal dose response of conpounds in the

asHaylel theS 4O vhAed idepémling’ .on2 theMehfgdtD URseasedtodndition, subject of

obtained fromthe ADVET data was prioritised and the i
admipistrptdern dministiationempided and the {ike 11180 eral @dministgationgst g therapeutic

d .feasona T L Or LT 0 [
sl TSR B PR hBo0BE RuBhAl b OB ERk 1 s o
diseaé@$s frOmi0d@Ninigl-y1 M ah bae embydigdent DG -c DOPMIgN tksinR@tainteenbodiments
ability to increase the |evels of utrophin protein in
admigistarehinr single fpse &in 2953 Poians S ¢¥pared to vehicl e
only dosed control animals. There were two anjinmals
i nfkepesantial wptivionef thy compewndpfifarmueladifen usedpdee frpatment of DMD

ly f 8 I hed . Muscl
my SE s SR ARSI 3, Mooet
' LE -;_ ' ol.emyal st ai ni ng of

L i dent | f

AN - AV,
S,

F AR Sinei f¥to identify overall
increases in utrophin |evels).Figure 28 shows )
exahprall lie usad fordthe écr%wiaaﬁ@wﬁ%@dn% W%‘f‘?ﬁ&w line that has

| i) WiH! i @ PR i BRB Hag Rfent Of thB®JtFpkin A promoter
beenfrslg@g{ %é’%ﬁ‘{"gédu nj egﬁ’gg \}vl&JtiH vglhnl cle sr?%vvsnan [ ncrggi}sslen i r?
inclutihig therfits tintednskaadonioa timhtd oumdfusscappiiter gMisereEigurof).
the above treated mce were al so exci sed and processed
for Western blotting and stained with specific
anti bodi es (see Figure 29). Again using nuscle dosed

W URdGPEMitfeVWSE fow iteifibératied tand Nefeffofd conthiatgowrdal, Ithe cells
| evel s of utrophin present in both the TA | eg nuscle

remagmas ryeblistepFhesgrare Biated mte oexglbplatestandcpiuped ipothgpyesence of

V3 howed jncrgased,l l . L0 | QR: :
com{ShPOUFE 95 RSP KENRIARL bECRIL A BIPELER) Blsan rescing
of thé Nghtfutfit frdth thaxpilebidyl lveifeeast peme utdisagteplateriumirfonretdrer

two nouse 28 day study. A total of three different

CORRAKNE Df PRUA£BRIMEal Aostlikpdnsé of th@paidsiih)thé @ssay is shown in

increase the level of utrophin expression in the ndx
Figureddlse when delivered daily by ip for 28 days. This

data denonstrates the ability of the conpound when
2. dekidvewesk i p causes a significant increase in the

| evel s of utrophin found in the mdx nuscle and

t hpstafobtatnedi fr@s thesADMET dath imehe prieritided tant thescoappuods with the best

in vit}lrmg, lll{ggglggcla !a(?urv?tty%ngl Igeeasgrlla% eaXSN?}?T galltla v&elgee pxegr?tgsleg tf'(():"rdtesqfantga}n the mdx

‘proof of concept study where the outcome was to identify whether any of the compounds had

the ability to increase the levels of utrophin protein in dystrophin deficient muscle when

compared to vehicle only dosed control animals.

There were two animals injected with 10mg/kg of compound administered ip daily for
28 days plus age matched controls. Muscle samples were taken and processed for sectioning
(to identify increases in sarcolemmal staining of utrophin) and Western blotting (to identify

overall increases in utrophin levels).
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deronstrates that any increase of utrophin levels over

three fold has significant fgnctl onal effects on
WORYe¥(2dpRi n defi ci ent nuscl e.”"The H2K/ ndx/ Ut r #CA/EP2008/006718

reporter cell line maintenance The H2K/ mdx/ Utro A

ngngnteefS Sl ah'eQ%ﬁg@%f A2 RRGAE s bR stRinkE %)fth%hbé)dy specific for

confl uent were grown at 330C in th
mouganesphire Ominphﬁ%rﬁ@&he hdlx mwo}eeml)hmjcmedbwm vehi¢lo rshows an increase

plattin cubated with Trypsin / EDTA
in th‘iji’ﬁ’?‘lmt ﬁgﬁ%‘l"‘%g?“@?‘ﬁf“cp Hto detach. Growth Medium
DVEM G bco 41966 20% FCS 1% Pen/ Strep 1% gl ut am ne
1 GMiusclen fr@m teiabove Eketed amice gt flsp 6?5%11‘2176“4995”?88‘?1 dgr Western

s s PR PR 29, A Byl wit

CPDWeIsBows ats%ﬂuﬁljaht inoteasedin the loverplldeveds ¢fRattaphin BeSE6n both the TA

t t d f
ki o S Rt T g e

levelY6F Gtrdibei el Rﬁt% 330Ghikd1. t he presence of 10% CO2
eve¥\% %Afh’h ex ocuﬁ]&ﬁ}e\(/\i/ege&aosed by adding I Or of

%ut ed %}(% L u;fé{g)g 4&&&%%%\@%“ £ eg@ﬂld‘?/ \Lérﬁ gilqenl repeat ed ina further

two ifﬂa@lﬁ?@g day Elﬁﬂy %hditfﬁl omkéedeﬂ‘Efeat tdapoungds have shosmt n dupllcate the
ol l ow ng the manufacture's prot I s(P St

abiliigtg inqredse élaea@téel&fglgyp @ma@%wﬁo "tafﬁé{ﬁg%”g eﬁﬁ%ed daily by

ip foé%tl 8§%°W & ddtho %Otpeit@st fhe IaUlFﬂ)r'QﬂﬁE %mﬁéﬂn@t\g’fﬁen]&g%red ip causes a

tora e ounds screening were stored
s1gmﬁtam Zﬁa&é‘asaSn ﬂ@rﬂkwas oﬁ kophin f@@%@n&)ndnmusclp andthesefore gives us

e b e e Sl SR 03d Bl IR B g oG

demérﬁtr%g t%&llb{cﬂ%s% horaitidphin K66k Gver BikecUfdld ﬁa@ﬁ@ﬁlfﬂé@ntoﬁmctlonal
npound using the intreperitoneal route (ip). Mce

effecmemedystrophm deficient muscle.

The H2K/mdx/Utro A reporter cell line maintenance

The H2K/mdx/Utro A reporter cell line was passaged twice a week until <30%

confluent . The cells were grown at 33°C in the presence of 10% COs.

To remove the myoblasts for platting, they were incubated with Trypsin / EDTA until

the monolayer started to detach.
Growth Medium
DMEM Gibco 41966
20% FCS
1% Pen/Strep
1% glutamine
10mls Chick embryo extract
Interferon(1276 905 Roche) Add fresh 10pl / 50mls medium

Luciferase Assay for 96 Well Plates
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wei ghed and conpounds diluted in 5% DVSO, 0.1% t ween
in PBS. Mce were sacrificed Apy cervical dislocation
WO 39099518 ed ti me points, and rruscl es exci sed PQF/EP2008/006718
anal ysis. Miuscl e Anal ysi s | nmunohi stochem stry Ti ssues
forl"h@@-‘ﬁl(/gﬂixﬂgtrw ‘?eﬂirf%?%%flel?ne béme\if&%dplht@dq\;{ 11(1t§r 9@Rell plates
o-MB and frozen on liquid nitrogen cool ed
(Fal¢(mcﬁ£5ér’219@nmlteupbquaa @t SriMlsmwastppltoxunmdméﬂQO celts/well m 190ul normal

srovgh g, TECeIRieb RErGuLFR TR o1 W PEP-cRes D9 i for 24

hrs. I N PBS for 30 mns. The primary anti bodies were

diluted in bl ocking reagent and incubated on sections

fo [ e

f o obraisSled, @sOLBY BdAAB TR of B ReAISREDA [ Each' W giving 2
finaldiohcdngrdtiomoHl (pd i Tig: plmgmate, thandlcubutadoﬂxr edurfiloar 48hdsr i n

the dark in a hum d chanber. Finally sections were

WasBRsl wetd ten hise@n §Sitd ﬂﬁlobvﬁhg:’ﬁls rﬂdiﬁfdéﬁ)té’@&ird)tﬂ&ol&i@kﬁnega Steady-

nmount ed w th_hydr onount . des were anal ysed usi ng
Glo et fasmseIARSHE SA (A Sl 10 S0 iR 67 1058 1§59 PIate iminometer
(V:cﬂ)? iﬁ)ty was assessed using the luciferase reporter

assay’i n murine H2K cells, and is classified as

Co foll + Up to 200%re|at|veto control ++ Between
00% relative to control +++ Between 301% and
0
/C)P{B’S‘ln? If\ére sctreoengnogn\gvérglstored at 88‘% v /C)I{/Ielt(?c Is\llr(xe 166% DMSO until

req uﬁecj et hyl sul fonyl ) - 2- (napht hal en- 2-yl ) benzo[ d] oxazol e
Experinental S nthesis of 5- eth |sulfon -2- na

T cwtun%l en7 '1c|e \Qﬁﬁ‘%&‘m o@zol e Procedure: A vessel was

bl ade stirrer and downward

pugpdxnfgo Ly %eQﬁ"n é,lln}y &faxr‘]‘:es%ﬁ% dfilaie‘ﬂ:?ﬁ‘né 'hqrce?ﬁe?é metdedally with

rrer over nea

eithep Q@lﬂele orlbpab SShngI{g &ff @pnpodind ppingghd intiepéritansh] route (ip). Mice were
condenser. The water to _the c n enser \/\@é(ét hen

weighed pracheampayndsrdidited;py AUtnHYERe 11cf?at“éFﬁH‘ L of water

were then m xed éV\:hI I'st cooling in an ice
Mice were sacrificed by cervical dislocation at desired time points, and muscles

excised for analysis.

Muscle Analysis

Immunohistochemistry

Tissues for sectioning were dissected, immersed in OCT (Bright Cryo-M-Bed) and
frozen on liquid nitrogen cooled isopentane. Unfixed 8uM cryosections were cut on a Bright

Cryostat, and stored at -80°C.

In readiness for staining, sections were blocked in 5% fetal calf serum in PBS for 30
mins. The primary antibodies were diluted in blocking reagent and incubated on sections for
1.5 hrs in a humid chamber then washed three times for 5mins in PBS. Secondary antibodies
were also diluted in blocking reagent, and incubated for 1 hr in the dark in a humid chamber.
Finally sections were washed three times 5Smins in PBS and coverslips were mounted with

hydromount. Slides were analysed using a Leica fluorescent microscope.

Results



bath until all the sodi um hydroxi de has dissol ved -
caution exothermc). The resulting solution was then
WORpEARTidBred to a scrubber appropriately attaBQ&dPRe®s/006718
the vessel . The 2-am no-4-(ethylsul fonyl)phenol and
2. g%l(%‘gl@«{l AR R QU ol el IDBRrkdeAaBL AL RSyl i hifine H2K
vesse and the reagents and solvent were stirr
cells,ldid is plassiflédeas, follbves:2- napht hol yl chl ori de was di ssol ved
in 2.00 L of | enes (m xe and transferred into the
vesel . Uﬁﬁ%z‘%&yf‘ﬁfl%ﬁéé‘%ﬁ&as i ncreased to 150 rpm
The, t enpex kg Alanh ABOAGEMELOR WRoDr adual |y
i ncreased to 100C over a period not | ess than 30
m st aBetvxtebleaowmandéDOBédehtwettmaiontrek/el for 10 mins.

(Cautl 0 s evolved during this process
t hFBUL hA{’WEEI%OzJSﬁEE&art{)’Bﬁ%F?“U he stirrer speed was then
|ncreased to 315 rpmand the tenperature gradually
increased over a period of 30 monutes until reflux
( 15%thylsilforyl)ch(daphibhlent2-yigisenae{didxakzsled for 90 m ns. +++
(Caution: HCA_gas is evolved during this process
t hrough the gas scrubber). The nethanesul fonic acid
was then added drop-wi se over a period of 30 mns and
Expetetemtal was mai nt ai ned until no further water was being
collected in the Dean-Stark apparatus (approx 15
m ns). The heat was then renoved and the pipe adapter
fromthe Dean- Stark apparatus di sconnected. The
Synth&RW IS (aehy feh V190 - hashtRd 1R8N beRzofdlokadote 900C, and
then filTtéred using Whatman 1 filter paper. The
The f85W1d DGS9k Wiion.was then left at anbient
tenpef“ature for 18h, after which time the pr oduct

st al I I bcu dlluTllty UUL[ cp : y
Mateﬂ Ylt rati on usi ng V\hat r%%ajl f| p@?es;aper. lé prjoduct

A—AAS wi-t-h of-tert=htiyt—methyl
2- A’%‘Pﬂér@?*lf’ﬁl@nﬁr@eﬂ?lodl%l/ was | fdA ol e’d%g)rllg a vg cﬁum
oven at 65C at—a pregsure-—of — | ant
2-Naphthgykchlgsifleachi eved (19898 t hap4d25nq) dj 94%% ence

| between consecutive feasurenehts of maiss which {must be

Methahesulfasic atidh apart). |P8&6prodéB86uwed optBWimbd 4s a
sandy-bei ge powder in a yield|of 80%

Xylefigwanixetler i sati on: 5- (B68yl sul {n/a 6L
onyl ) - 2- (napht hal en- 2-yl ) benzp [d] oxazjol e LCVS [RT=

SOdlﬁn%moﬁideNFH 338. 1, 1-NWVR (DVEOM4 nf190 3784 br)|, 8.34
(IH d, J 1.4 Hz), 830 (IH ¢d, J 8.6 1.7 Hz),| 8.24-

- 799 (o ogd, J[B.5 L.8 FepL 7. 73 7. 64
tertl?ﬁﬂ%‘n{#iﬂetﬂ%{l (H q, '99)@ o HJz) R FED L

Procedure:

A vessel was equipped with a retreat blade stirrer and downward pumping turbine, a
five necked flange lid, seal and clamp, stirrer gland and overhead stirrer, thermometer pocket,
Dean-Stark trap, dropping funnel and condenser. The water to the condenser was then

switched on.
The sodium hydroxide and 0.80 L of water were then mixed (whilst cooling in an ice

bath until all the sodium hydroxide has dissolved - caution exothermic). The resulting

solution was then transferred to a scrubber appropriately attached to the vessel.
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(3H, t, J 7.3 Hz); VWP = 160-161 0C. Synthesis of
pol ynorphic forns 1. Procedyre 100 ng of the conpound
woaho¥eimdl a | was di ssolved in the m ni num anPCAEP2608/006718

good sol vent and then the anti-solvent was added to

[ Ce , CLYSh: r a i r

RO 7 A R o, A O R P TR ere. then
transfe@editonthé Oessdl2amd the réagefisandwaolyerativere stireddi dtil 0 rprest i ng

Slurrying Experinent (single form Approximately 10 ng

OfThMOthe 02 - EBHIRSIYC chloFid® wisdisdolvedi @02.00 10.0F5uylenst (mixed) and

met hanol for 4 days at either roomtenperature or 60
transfexped intethsvissseh at bghstirming rase Wakincraaesd tPdABVRIB- and t he

resulting solid was dried under vacuum for 24 hrs.

SIThe ntath pegratizrepefi thersslttignrivae gratieal tysipcragred o it 9fCaower aperigd of not

less tiaogRh e, 344 b BIAMAPe B iNe 1010y CAPTe Gk eas is evolved
duriné gﬁrlrgl?g(gﬁgsﬁghﬁg%ethg rga? QQGbhelNe TRE BEHAARES WA Shdrh@bBreased to 315

inge and the resulting solid was dried
rpm a0 diey tevnpetatne frerduaily hicseassiiownalpgsedioH30 pawdes unt refjux (155°C)

diffraction. 3, Ana|ytical it i . .
at wl‘glptf }qrvg]gtt: \gzgs mm;g%lr g(il inﬁﬁg gRg&gHﬁS l—é}ll%agdgﬁeé/ogﬁédfurrmg this
proce%ﬁﬂ%dq%gﬁ@%ﬁééﬁ’?f@n the XRPD zero back ground single

. a sanpl e hol der. The sanple was
{120 hARIBLuRNO ofiaM Al RS aBPlitopble AnEf £ 3£HBARI S0 mins and
and anal’ysed using the tollow ng gxperl ment al
relux G@RGhdih@med uhtibgo Antdee watds vEarteimt milettedién the: De@d-Ketk apparatus
Tube current: 40 mA Wavel ength al phal : 1.5406
(approsAbhy BYRSAgt h al pha2: 1.5444 A Start angle [2Q : 5 End
angle [2Q : 35 Tine per step; 2.5 seconds, Scan steE
siThe: hept 7@s then removed and the pipe adapter from the Dean-Stark apparatus
disconnected. The resulting solution was allowed to cool to 90°C, and then filtered using

Whatman 1 filter paper.

The resulting solution was then left at ambient temperature for 18h, after which time
the product crystallised, and the product was separated by filtration using Whatman 1 filter
paper. The product was then washed with 1x 1.0 L of tert-butyl methyl ether (TBME)

The product was then dried in a vacuum oven at 65°C at a pressure of 10mbar until
constant weight was achieved (less than 0.5 g difference between consecutive measurements

of mass which must be at least 1 h apart).

The product was obtained as a sandy-beige powder in a yield of 80%.

Characterisation:

5-(Ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole
LCMS RT= 6.94min, MH" 338.1;

'H NMR (DMSO): 8.90 (1H, br), 8.34 (1H, d, J 1.4 Hz), 8.30 (1H, dd, J 8.6 1.7 Hz), 8.24-
8.05 (4H, m), 7.99 (1H, dd, J 8.5 1.8 Hz), 7.73-7.64 (2H, m), 3.41 2H, q, J 7.3 Hz), 1.15
(3H, t,J 7.3 Hz);
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3.2 Differential Scanning Calorinetry Approximtely 2
nmg of sanple was wei ghed intl?a an al um ni um DSC pan and
woeel/@d748si ng a non-hernetic [id. The sanpl e REI/EMIEN8/006718

| oaded into a Perkin-El ner D anond DSC (equi pped with

MP -2140-pg4ied_ni trogen cooling unit) cooled and held at
C. Once a stable heat-fl ow response was seen, the
sanpl e was then heated fromO to 2000C at scan rate of
200C/ mn and the resulting heat flow response was

Svnt rmlni orled. A.2 ms_/rri n helium purge was used to
%@ﬂ%&%l nduced oxi dation of the sanple
during heating and also to reduce the thernmal | ag
t hrough the sanple to increase the instrunment
sensitivity. Prior tn analysis, the instrunment was
1-Prqcé¢|*f3'ér ature and heat-flow calibrated using an indium
reference standard. 3.3 Gravinmetric Vapour Sorption

100 migpof bz compeind dafformulafl wasdidselvedin the aiatmam @gognt of good solvent

i re-mesh vapour sarption bal anc an _and.l oa | Nt
an 3 TR R0 Y SROBL o B S S e v
then refvEd ARA {1 resulfify SHAPKE dMRE unbenvadhigdod)? i nt ai ni ng
a0 %humdity environment until no further weight

change was recorded. Subsequently, the sanple was then
subjected to a ranping profile fromO - 90 % RH at 10

il FSH ' ntaining the sanple at each step
2‘Th§n | Me}g%iesﬁgﬁtgﬁsgﬁéhad been attained (99.5 % step

conpletion). .Unon reaching equilibration, the % RH
SI gﬁf‘ﬂer{rﬂ%gtzg%fﬁ@?g?@ was ranped to the next step and
Appréfigraeuil 0 inkt of hod pplvaneghic €omepead sidimicdf el 2hnhpl eikibanoi for 4

of the ébr"bcfi on cycl the sanple was. then drjed usin

days gthaitherao T FERRSERIKE. or%ﬁ)eﬂéih@ HUPRBARE!IBIOF V98 theperemoved and the
resultgr%rég)&iﬁh %}{sgg}?@ Pﬁaér%cm k§944gL e then nonitored,

e hygroscopic nature of the sanple to
be determ ned. 3.4 Thernogravinetic Analysis

Approxi mately.5 of sanple was accurately wei ghed
SIW‘HEEXECTBP%{{W(%W%@ an and | oaded into a TGA 7

ApprHimateiPl 6 hig GNANYEEE FPbHnRrphie FohnisSNERE rsﬁfrﬁécﬁtoga_t'ﬁgr dr)l Cg).25m1 of

sanpl € was then heated at a rate of 10C/ mn from
methdrol £50ICdaiuat ¢ithenhdanh tampreatuteeorcéfg dhi supgshajant was then removed

. nmonitored. The.pur as use S nitrogen gt f l,ow

via spils G 95 TG Of REp SRL IR b HRAST 73 1l o Cifetysed by

powd¥EX OBy dEghdtlonat ed using a 100 ng reference wei ght and
tenperature calibrated using an alunel reference

standard. Results Pol ynorphic form 1 Pol ynorphic form

ﬁ?ﬁ d under the above conditions using
3 An%l ohgchg%ggievent

3.1 X-Ray Powder Diffraction (XRPD)

Approximately 2 mg of sample was gently compressed on the XRPD zero back ground single
obliquely cut silica sample holder. The sample was then loaded into a Philips X-Pert MPD

diffractometer and analysed using the following experimental conditions:

Tube anode: Cu

Generator tension: 40 kV
Tube current: 40 mA
Wavelength alphal: 1.5406 A
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conbi nations: Polynorphic form1 gives an X-ray powder
diffraction pattern accordi ng to figure 1 having the

WOR2009/@w48g peaks: No. Position. r2Th.| d-spaciP@TEPRES/006718
Rel ative Intensity %1 8.7404 1 0.1 1722 7.71 2

4 9,15 3 14.5128 6.10355 24.14 4 15. 3453
W éhg§1 hd2: 42364
a”%. 4%% %%3 16. 7016 5.30825 13.43 6 17.5358

Start5ng}5YBﬁ 9. 16 7 17.9991 4.92841 11.13 8 19. 0954 4.64787
End Iﬂge %9 5539 4.53993 15.30 10 19.9900 4.44185 12. 98
nd apg 13514 4.28873 19.80 12 20.9551 4.23941 17.18 13

'ﬁnw%%r§§§61§ Q%445 12.06 14 24.0108 3.70636 14.53 15
4.2808 3.63626 12.09 16 25.8892 3.44154 82.90 17

Scan 26p 6:2600.86 34008 7. 8818 27. 4500 3.24931 2.61 19 28. 8546
3.09425 12.72 20 29.5922 3.01878 13.84 2 1 30.4300
2.93755 2.95 22 31.4100 2.84810 11.94 23 33. 2507

3.2 D?ff&%ﬁﬁ SBanhin2@aldimedp0 2. 52638 6. 65 25 36. 5096
2.46115 5.22 26 37.2500 2.41391 3.19

Approx1mate1y 2 mg of sample was weighed into an aluminium DSC pan and sealed using a
non-hermetic lid. The sample was then loaded into a Perkin-Elmer Diamond DSC (equipped
with a liquid nitrogen cooling unit) cooled and held at 0°C. Once a stable heat-flow response
was seen, the sample was then heated from 0 to 200°C at scan rate of 200°C/min and the
resulting heat flow response was monitored. A 20 ml/min helium purge was used to prevent
thermally induced oxidation of the sample during heating and also to reduce the thermal lag

through the sample to increase the instrument sensitivity. Prior to analysis, the instrument

was temperature and heat-flow calibrated using an indium reference standard.

3.3 Gravimetric Vapour Sorption

Approximately 15 mg of sample was placed into a wire-mesh vapour sorption balance pan
and loaded into an ‘IgaSorp’ vapour sorption balance (Hiden Analytical Instruments). The
sample was then dried by maintaining a 0 % humidity environment until no further weight
change was recorded. Subsequently, the sample was then subjected to a ramping profile from
0 — 90 % RH at 10 % RH increments, maintaining the sample at each step until equilibration
had been attained (99.5 % step completion). Upon reaching equilibration, the % RH within
the apparatus was ramped to the next step and the equilibration procedure repeated. After
completion of the sorption cycle, the sample was then dried using the same procedure. The
weight change during the sorption/desorption cycles were then monitored, allowing for the

hygroscopic nature of the sample to be determined.

3.4 Thermogravimetic Analysis

Approximately 5 mg of sample was accurately weighed into a platinum TGA pan and loaded
into a TGA 7 gravimetric analyser held at room temperature. The sample was then heated at a
rate of 10°C/min from 20°C to 250°C during which time the change in weight monitored.

The purge gas used was nitrogen at a flow rate of 20 ml/min. Prior to analysis the instrument
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27 38.6897 2.32734 5.22 28 40.1 100 2.24814 6.16 29
42. 4100 2.13139 2.71 30 43.
WOLB00RAVU82. 01074 5. 28 32 45.
Pol ynorphic form1 gives a differential

r A i A
was \?%?l?tn dfﬂgllta\%éﬁ ﬁsru?%:ﬁ 1@5918% l %n&eowgl'gﬂpcgﬁiyélm

avimetric-an

?%41 2.07485 5.81 3 1

04 1.98242 7. 23 PCT/EP2008/006718
scanni ng

P ERERAfed using an

trace

aluméleefereficegtatidard.i gure 3. Pol ynorphic form 1 gives a

Resul

921.63 Figure 5 shows optica

ol pol rphic form1.

Polyrherplicdol
Polyrg%

combiriagjone 6 havi ng the foll owi ng peaks:
d-spacing [A Rel.

Raman spectra according to figure 4 having the
fol |l owi ng peaks:

No. Position [cm 1] 1 1628.57 2
11.21 3 1554.92 4 1508.12 5 1463.63 6 1429.89 7
90.53 8 1362.14 9 1264.03 10 1237.83 11 1190.93 12

Int. \%

m croscope i mages of

Pol ynor phi ¢ form 2 Pol ynor phi c
prepared under the above conditions using

hfWioRgh 3 OWNE Drepafidld Lfidir | MBSiH30L YodRARIBhS UsiigNfollowing solvent
es an X-ray powder diffraction pattern according to

No. Pos. r2Th. |
1 9.3400 9.46903 10. 85

Good solvent | Anti-solvent Ratio good solvent : anti-solvent

Acetone isopropyl 20 : 80
alcohol

ethyl acetate isopropyl 40 : 60
alcohol

dimethyl isopropyl 40 : 60
formamide alcohol

Acetone ethanol 40 : 60

Polymorphic form 1 gives an X-ray powder diffraction pattern according to figure 1 having

the following peaks:

e

Position. [°2Th.]

\OOO\IO\UI-PNN'—‘Z

Pt et ek b et bk ke
NNV A WD —-=O

8.7404 1
12.2445
14.5128
15.3453
16.7016
17.5358
17.9991
19.0954
19.5539
19.9900
20.7114
20.9551
22.3866
24.0108
24.4808
25.8892
26.6900

d-spacing [A]
0.11722
7.22867
6.10355
5.77424
5.30825
5.05758
4.92841
4.64787
4.53993
4.44185
4.28873
423941
3.97145
3.70636
3.63626
3.44154
3.34008

Relative Intensity [%]
7.71
9.15
24.14
100.00
13.43
9.16
11.13
24.44
15.30
12.98
19.80
17.18
12.06
14.53
12.09
82.90
7.88
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2 12.6400 7.00334 0.70 3 13.8911 6.37529 14.17 4
14. 4657 6.12329 39.26 5 15.2@83 5.89922 27.06 6
WOPS0I®T™M85. 84528 30. 73 7 15. 9 5.81130 29. 8®C3/EP2008/006718

15 9393 5.56038 41. 58 9 16.8200 5.27116 44.97 10
18 791 5. 20594 1 1 17. 85%% . 96725 34.13 12
9 3 4.79281 i 9. 203 262200 27.93 14
%0 2 o 4. 43439 1§ 15 20. 6864 74°29386 12.85 16
283! 4.28945 PPI818717 22 347 97824 46. 15 18
21 2304368 3.81605 8592519 24. 315? 66057 16.97 2 0
22 2316490 3. 47830 ﬂo&ﬂ.&b@ 2 1 26. 018943 42476 28.61 2 2
23 2B345080 3.24896 LAE32 3 27.99@0113. 18783 15.37 24
24 285039608 3.17663 DJ3XB82 5 28. 93366%. 08599 29.83 2 6
75 3060264 2.97621 244052 7 30.854R2. 89808 17.04 2 8
26 3474400 2.60415 34892 9 36.4908 @& 46242 13.97 3 0
27 3834399 2.32501 5. Pfy34 5.22
28  40.1100 2.24814 6.16
29  42.4100 2.13139 2.71
30 43.6241 2.07485 5.81
31 45.0900 2.01074 5.28
32 45.7704 1.98242 7.23

Polymorphic form 1 gives a differential scanning calorimetry trace according to figure 2.

Polymorphic form 1 gives a thermogravimetric analysis trace according to figure 3.

Polymorphic form 1 gives a Raman spectra according to figure 4 having the following peaks:
No. Position. [em]

1628.57

1611.21

1554.92

1508.12

1
2
3
4
5 1463.63
6
7
8

1429.89

1390.53

1362.14
9 1264.03
10 1237.83
11 1190.93
12 921.63

Figure 5 shows optical microscope images of polymorphic form 1.

Polymorphic form 2

Polymorphic form 2 was prepared under the above conditions using following solvent

combinations:

Good solvent | Anti-solvent Ratio good solvent : anti-solvent

Xylene isopropyl 20: 80

alcohol

Xylene isopropyl 80:200
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3 1 40.6400 2.22004 26.93 32 44.4475 2.03831 17.17 3 3

45. 6477 1.98747 22.08 34 47. §607 1.90812 18.98
WOROMYPBT4Bhi ¢ form 2 gives a & fferential scan®CAEEP2008/006718

?al orinetry trace according to fi gure 7. Pol ynor phi c

ornm 2 grves oa el VI Il:‘[fIC anal STS Trace

according to fiuredfgéyogol yinor phi ¢ fo%/m 2 gives a

Raman spectra according to figure 9 having the

foll owm ng peaks: No . Position fern 1 1 1630.74 2 161
Polymomiczformsy; giyes an tey. movdsr diffigction pattegyacoorling jo fgunss having
thefo%lo%ggpg SQ 918. 36 Figure 10 shows optical mcroscope

I ma pol ynmor phic form 2. Pol ynorphic form 3

Pol ynor phic form 3 was prepared under the above

condi tions using foll OWI sol vept nation
No. p chormé—% an%ﬁmmffractlon
1 pa?840h accordi ng?-#@®®i gure 11 hH¥P$hg the fol | owi ng
2 pebk&00No. Pos. r2G9834 d-spacing0-TAl Rel. Int. \% 1
3 121318930 7.28886 25316292 12. 7134 B.96307 6.44 3 13.6600
4 6.484537 8.31 4 15.52399 5. 69886 19260 5 16. 0600
5 S.BlEBB 2.13 6 16580090 5.27613 187.66
6 15.1577 5.84528 30.73
7 15.2469 5.81130 29.86
8 15.9393 5.56038 41.58
9 16.8200 527116 44 .97
10 17.0323 5.205%4 43.47
11 17.8573 4.96725 34.13
12 18.5128 4.79281 55.26
13 19.2033 : 4.62200 27.93
14 20.0240 4.43439 33.44
15 20.6864 4.29386 12.85
16 20.7079 4.28945 13.81
17 22.3479 3.97824 46.15
18 23.3108 3.81605 85.94
19 24.3157 ' 3.66057 16.97
20 25.6110 3.47830 100.00
21 26.0183 3.42476 28.61
22 27.4530 3.24896 17.17
23 27.9900 3.18783 15.37
24 28.0908 3.17663 13.56
25 28.9336 3.08599 29.83
26 30.0254 2.97621 23.50
27 30.8547 2.89808 17.04
28 34.4400 2.60415 3.48
29 36.4900 2.46242 13.97
30 38.7300 2.32501 5.56
31 40.6400 2.22004 26.93
32 44.4475 2.03831 17.17
33 45.6477 1.98747 22.08
34 47.6607 1.90812 18.98

Polymorphic form 2 gives a differential scanning calorimetry trace according to figure 7.

Polymorphic form 2 gives a thermogravimetric analysis trace according to figure 8.

Polymorphic form 2 gives a Raman spectra according to figure 9 having the following peaks:
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7 17.3537 5.1 1022 41.67 8 18.3400 4.83758 2.60 9

18. 3943 4.82343 8.31 10 19.68000 4.52934 2.13 11
WO020028T0184. 37749 5.54 12 22.0370 4. 03365 9. 85PCI/EP2008/006718
22. 7100 3.91562 19.37 14 24.9757 3.56531 29.27 15

. 147899 35.69 16 26.5134 3.36193 19.69 17
25488 36.92 18 27.7695 3.21264 32.38 19
2 3.15567 13.54 20 29.0800 3.07078
.%11 | ymor phic form 3 gives a differential scanning
Ex 7607 metry trace according to figure 12. Pol ynorphic
1783 gives a thernogravimetric anal ysis trace
&204%ing to figure 13. Pol ynorphic form3 gives a
R398a56 spectra according to figure 14 having the
i242.380 ng peaks: No. Position. [Cm1l 1 1632.78 2
15336430 3 1546.09 4 1456.03 5 1426.77 6 1390.81 7
Pt 25 8 1261.88 9 1239.12 10 1190.05 11 1157.98

Q

F igure 10 shows optical microscope images of polymorphic form 2.

Polymorphic form 3

Polymorphic form 3 was prepared under the above conditions using following solvent

combination:

Good solvent | Anti-solvent Ratio good solvent : anti-solvent

Xylene isopropyl 60 :40

alcohol

Polymorphic form 3 gives an X-ray powder diffraction pattern according to figure 11 having

the following peaks:

No. Pos.[°2Th.] d-spacing [A] Rel. Int. [%
1 12.1430 7.28886 25.01
2 12.7134 6.96307 6.44
3 13.6600 6.48261 8.31
4 15.5495 5.69886 100.00
5 16.0600 5.51885 2.13
6 16.8040 5.27613 18.64
7 17.3537 5.11022 41.67
8 18.3400 4.83758 2.60
9 18.3943 4.82343 8.31
10 19.6000 4.52934 2.13
11 20.2870 4.37749 5.54
12 22.0370 4.03365 9.85
13 22.7100 3.91562 19.37
14 24.9757 3.56531 29.27
15 25.6058 3.47899 35.69
16 26.5134 3.36193 19.69
17 27.4021 3.25488 36.92
18 27.7695 3.21264 32.38
19 28.2812 3.15567 13.54
20 29.0800 3.07078 3.31
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12 1121.54 13 955.92 14 929.81 15 860.57 Figure 15

shows optical mcroscope i es of polynorphic form 3.
WOROP9/20748hi ¢ f orm 4 Pol ym)rg%?c form 4 was pr #EAIEPI01$P06718

di ssol ving 100 ng of the conpound of fornmula | in

' fLoyr: ] t : i
ro RSB 0 bty g 12
Polyrfloiiphicafotrh Grpipata thermaptadmeirivgantlysikitigoe acchfiihgta fgure ha.

foll owi ng peaks: No. Pos. r2Th.| d-spacine |A] Rel.
Pol hic\ #rm13 ldves1d Ramah34Retrd adébrding 4o 67l G 40BB8k} the followin

yljgfglprS 3 15. %%74 5. 81868%%6. 40 4 16%0989 5. 50562 29. 99 &

peak$ 16. 9513 5.23064 35.06 6 18.0105 4.92534 20.1 1 7

18. 6225 4. 76483 15.158 19. 2734 4. 60535 22. 30 9 20. 1430
No. lPDéiﬁBAEjCﬁBI.I54 1 0 20.6800 4.29518 24.48 1 1 22.4554

I 3695984 17.33 12 23.4994 3.78585 13.79 13 23.8598
2 3672967 16.11 14 24.4279 3.64400 27.84 15 25.8355
3 3s54¢858 100.00 16 29.1864 3.05982 35.71 17 30.9869
4 3488692 14.70 18 34.1490 2.62567 11.86 19 35. 4100
5 %zgg.g?l 6. 05

6  1390.81

7 134625

8  1261.88

9 1239.12

10 1190.05

11 1157.98

12 1121.54

13 955.92

14 929.81

15 860.57

Figure 15 shows optical microscope images of polymorphic form 3.

Polymorphic form 4

Polymorphic form 4 was prepared by dissolving 100 mg of the compound of formula I in

dimethyl formamide and then removing the solvent by evaporation.

Good solvent | Anti-solvent Ratio good solvent : anti-solvent

dimethyl - -

formamide

Polymorphic form 4 gives an X-ray powder diffraction pattern according to figure 16 having

the following peaks:

No. Pos. [°2Th.] d-spacing [A] Rel. Int. [%)]
1 12.4100 7.13262 2.58

2 14.6200 6.05903 46.05

3 15.2274 5.81868 76.40

4 16.0989 5.50562 29.99

5 16.9513 5.23064 35.06

6 18.0105 4.92534 20.11

7 18.6225 4.76483 15.15
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20 38.5794 2.33374 12.20 2 1 40.8300 2.21014 13.16 22
43. 7100 2. 07097 7.24 23 45. 2’-}00 1.98326 16.51 24

WOLp0BB8IA81. 89969 15.10 2 5 48.°6259 1. 87248 13.PEI/EP2008/006718

8

9

1

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Pol ynorphic form4 gives a differential scanning
%qe_try trace gegarding to f e 17. Pol ynorphic

cals ! figage 17.
fa .Ogl ves a thgp ravirnetri §1‘{1al ysis trace
a é to fi gui%%;!ﬁ% Pol yror p%jzi form4 gives a
@gctra acc gtofigurE'sahavingthe
f A3 PWng peaks: N9%osition, (H 1 1611.74 2
15864998 3 1505. 4634858455, 21 5 14P%67%6 6 1390.80 7
132848598 8 1238. 728.929%787. 49 10 1161B1 38 1 1 1061.06 12
91%1.879Fi gure 20 X644 opti cal n2t8bscope i mages of
poisygnzsphi ¢ for m #4458 ryi ng Expey0.0ent s 1.
Pojo/rgguphi ¢ formilo§dgoynorphic fogm 1 was slurried in
d@gel and them gg@osol id prodygygi sol ated using the
a 4vis49%I urrying expeddsment (singjgegéorm. The X-ray
) i olid product was
I

po r~diffracti 1tern of th 08
0 d. The ex%g' nt was per gﬁ d twce and the
resultI'ng diffracti patterns a %rel ustrated by

2

fi4839023 1t cardBeen that thelQiffraction pattern
2.07097

i s43hd0sane 7.24
45.7500 1.98326 16.51
47.8854 1.89969 15.10
48.6259 1.87248 13.89

Polymorphic form 4 gives a differential scanning calorimetry trace according to figure 17.

Polymorphic form 4 gives a thermegravimetric analysis trace according to figure 18.

Polymorphic form 4 gives a Raman spectra according to figure 19 having the following

peaks:

No. Position. [em™]
1 1611.74
2 1556.66
3 1505.46
4 1455.21
5 1426.26
6 1390.80
7 1344.56
8 1238.72
9 1187.49
10 1119.38
11 1061.06
12 916.21

Figure 20 shows optical microscope images of polymorphic form 4.
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before and after slurrying indicating that there is no
change in the pol ynorphic f95n1 2. Pol ynorphic form?2

WORGIYI2BT48hi ¢ form 2 was slurried in methanol RGA/EPRN8/006718
the solid product isolated using the above slurrying

X HxbBALnts S Ngl e form . The X-ray powder diffraction
‘ﬂga%‘e'?n_o}fi—f solid product was obtained. The

experiment was perforned twice and the resulting
Elffractlon patterns are illustrated by figure 24
1. Po MEfor {h the diffraction pattern for pol ynor phic

Polyrfl@rg)mclforrhtl 628 sReri&P BN mbihaholt 1A WA tHealidGRoMRt idIdlePlising the

roduct subsequent to slurrying is the sane as
abovg Bdarryﬁxgrexmthlylm(simglf: foomn Ihe Xedly pamidanydiffiegtion pattern of the solid

e IR I L

pattefnQrafe 1li]ustr2teé'b(§' Beurd |23 f10lchi®BE Reer it tlfe&ﬁfmfctlon pattern is the same
pol ynor phic forns were slurried in nethanol accordlng

before end hfterssburydng indicating thae stheea iis me whargei in &he Fabymerphisdprm
at 60Q0C and at 250C. Fornms 1 and 2 Forns 1 and 3 Forns
2 and 3 The X-ray powder diffraction pattern of the

2. pog@LdrghlprfmUzts after slurrying vvere obt ai ned. The
spectra are illustrated byflgur can, be. s

Polymerphisolerm: wes skiied | i mgthanel b e OB oI vsing the
abov? ﬂg@glgcﬁ}:ﬁn&&g{%&lﬁlg@ﬁﬁz Cihe & 1aG poWdef fitirdiof rg)aﬁgﬂgf the solid

ain partia Ronversi on |
prodyed Iwastshpdihed. f d}hmekpemmehtcwas perfarmet] thiee dndethcesultyg diffraction

e L SR IS RO R R B P o,
1. It %é\/{c@? k}%t the dlffrzﬁﬁbﬁl PRERA thl’flerGGdéf sybREueRNB AR ing is the same

fonyl)-2-(napht hal en-2- yl)benzo[ d] oxazol e
as thqtrfot polymoiphic farmn ,lipdichtangatatsubseqhenhtotdhearying, polyunembis form 1

owder,.di.ffraction pattern conprising a peak
has cﬁ‘f"e)ii&‘.ig‘gf"gymﬁrph&t? rphic formof the conpound

5- (et hyl sul fonyl) - 2- (napht hal en- 2- yl') benzo[ d] oxazol e
( pol yrmr phic form1l) characterised in that it provides
3. Mixed polymprppistpems di 28rddt i on pattern conprising a peak

16. 70.. p. f
The Blipgg Puthred o A RGR i SAES SR R, SRR Shsgydine to the
abové ﬂﬁfryﬂigreﬂbérﬁnémr(ﬂm)aeﬁ fohay) dotheaticerc amchatt?bé(r? it provides
an X-ray powder
Forms 1 and 2

Forms 1 and 3

Forms 2 and 3

The X-ray powder diffraction pattern of the solid products after slurrying were obtained. The

spectra are illustrated by figure 25.

As can be seen, at 25°C, after slurrying all mixtures converted into polymorphic form 1.
However, after slurrying at 60°C the spectra indicate only partial conversion into
polymorphic form 1, indicating that the free energy difference between the polymorphic
forms may be more finely balanced at 60°C rather than at 25°C.
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diffraction pattern conprising a peak at 19.10.2. 4. A
pol ynor phic form of the corrgﬁund
woRogeahyssul f onyl ) - 2- (napht hal"en- 2- yl ) bcnzo[ ®CaaEr20p8®06718
(pol ynorphic form1l) characterised in thai it provides
1 diffraction pattern conprising a peak
WH‘%? Igg%I@%‘gﬂA pol ynor phic form of the conpound
5- (et hyl sul fonyl ) -2- (napht hal en-2- yl ) benzo[ d] oxazol e
(poI ym)r phic form 1) characterised in that it provides
1. rgm@derfoﬂs f fgfactteon c@ﬂbbnﬁfch <5qemylsalfbgylpea(h5phthalen 2-
at 4 50. 16.70.2, 19.10.2 and 24, 00. 6.
yl)bepzqw}wﬁM¢ palymarphicc ora HgCh@E?CE?WCCbm @Phlt rPéOYEd%SoaIBX ray powder
dlffragf’jl % naqtte ”aépéxa%ng QP o 4'4f5fioaf“ on pattern

cor ance vvlthflgurel 7. A

formacc di,ng to_an C
i mSY ’fcf el i & OII s nn|°ﬂ’é‘p8‘¥ﬂ or |5n¢3?’ly§;%{fln%lg26(naphthalen'2'
yl)beﬁi&%}bﬁ&tdl@kﬂdlymﬂrpﬁf&mal)%aw&eﬂséd puthet # prévidés an X-ray powder
pol'ynor phi ¢ form accordll%g7to any of clainms 1 to 7
rlioe

diffraqtien paftean coraprising avedeatrlioc’Xial ysis trace
substantially in accordance with figure 3. 9. A
3. ol youbymdripbict orfomac oo:fr dtheg tompoyndof Se(ethiylsmlfonyly2gnaphthalen-2-

P RN R R TP (e —

dlffraﬁﬁmﬁét&'nﬁ‘gorﬁpﬁﬁﬂggrlﬁﬂc afiotinge f or mul a 5-
et hyl sul fonyl) napht hal en- 2-yl ) benzo[ d] oxazol e,

?g ﬁlccomndof‘)f tHeOT %’xlngoghd 5-(et E/lsulfonyl) -2- (naphthalen—2-

onyI) 2- (napht hal en benzo[ d] oxazol e
y! ,ng'ﬂ}ouamn EpadpmpiphE fm@mgbezhtafammhahuﬁ&)% wipravides an A-ray powder

hic for.m acc any of clainms 1 to 9.11.
dlffraﬂ“ﬁ‘ﬁﬁq EQPPRYNE 2B 'ﬁ%gh%onpri sing a compound of

the formul a 5-

¢t RANEUPPBISy| form ( hdp hfh?au &pmpoynd) sty lsplfonyllpenaphthalen-2-

dr QUhd#skRriled in that it provides an X-ray powde
yl)be%ﬁ@k%@???@ﬁ@%ﬁ F:ngp tll?al en- 2nye lnen%ol gr%viaezsoane rg)ép e
diffraatisn pattetnc@mpusipg psakagt bd.H00. %iﬁb&ﬂ % 19d¢ﬁ12amﬂ<ﬂ4cﬂﬂaﬁ)gz to

any of clainms 1 to 9 as the only polym)rphicform 12.

6. A Ol lmbiibnhowafbﬂﬁng hhe angngfociains 1 to 5 having an X-ray powder
I sul f on ( napht hal en-.2- yI ) benzo[ d] oxazol e
dlffraﬂé‘éﬂ W%Fb?ﬁbét \é?ﬂﬂ ‘Z‘)aCEWQF"é‘E?t‘@‘F}F feweiln that it pr OVI des
an X-ray powder diffraction pattern co isin
7. dt palsmogphic farg aepopdingdo any ghclaimy 3 to ngqyp rentlal scanning

X-ray powder
calon&" eftrg]rtg‘%% ?%lgsltag%ta {lg}lﬁhgh{)ﬂ# ? F@g’ % acco%/dgnce w th
re 6...1 hi c form ac toc . -
8. BolySiofonid dorh sROenfRI B SOLMAC g‘lggfl Akihe o h@%r?“&aéévlmemc
analy§iy BStaaibsahtiyly i sR66dantaneieh Mgirb 3f i gure 7.
9. A polymorphic form according to any of claims 1 to 8 having a Raman spectra

substantially in accordance with figure 4.

10. A pharmaceutical composition comprising a compound of the formula 5-
(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole, wherein the compound of formula 5-
(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole has a structure comprising greater than

60% of a polymorphic form according to any of claims 1 to 9.
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15. A polynorphic formaccording to any of clains 12

to 14 having a thernogravi n§t7ri c analysis trace
wo0g2am#si al |y in accordance ™with figure 8. 1®CTAP2008/006718

pol ynor phic form according to any of clainms 12 to 15

avi RN S ial ' orgfa .
%thﬁ%ngaér?\gx . %ﬁﬁm %%C;ﬁ‘ﬁtdg 4 YeddipAm@ordfanke formula 5

phar maceut i cal conposition
(ethylsolfmyil 5 21(aaphtlabensyhbiercio[ dInxazbte; miieaeis-the compound of formula 5-

(ethyé;ﬁlfgg lli&%@%&-&ﬁgg&or@k% _lgal_s)abs rﬂgtgledgo%%(p%zspnlged polymorphic
fonn(a%olﬂdﬁhgvd r Aaisrs 1"BRYsHAL Sy podindisie edift]. 0xazol e has

a strucCtu conprising greater than 60% of a

ol y ie. fo ccgr diyhg of <cl.ai 9_(hthalen-2-
2. . pﬁ%ﬁ%&‘ﬁceu{q’%aloﬁ oh}%os%??qgﬁ%g on'gﬂes :y%lfé%g%n'égﬁ)nd aken
yl)bedio[tiforadods (polpmbrphic form 2) characterised in that it provides an X-ray powder

. (ethyl sul fonyl).-2- (napht hal en- 2- yl ) ben oxazol e,

diffragHen patiern p@nglaﬁ@g)gﬁa&s 8t 1?'%“9124 é%ﬁ;&?andz f;ﬂOi(

(et hyl sul fonyl)-2-(napht hal en-2-yl ) benzo[ d] oxazo| e has
13. A pelymernhiefarongncpuiingytoclpist {arbaying an SXorax REISF é}ffe{gcttoa pattern

a of. [ . s the only polynorphic form
SUbStTg?/a"Xl%%c%ﬁ%?l 5?115%%131 cé] ?ne g’f t he conpound

5- (et hyl sul f onyl ) - 2- (.napht hal en-2- ) benzol d ! .
14, ¢ opbmnchbie Ry Ao RRTP LAt e 17’ BRARE 1 UG RAE goannine
calorBibtrfr tFRY s@l%\ﬁéiﬁifallgiiﬁ hdcafdahewRRflglfe 7. CONMpr i si ng peaks

at 12.10.2, 17.40.2, 22.70.2, 25.00.2 and 26.50.2. 20.

)ﬂ'&)éﬁ . ! i b 1® 19 HadiisNOtheAnogravimetric
5. '?(\ P% po ‘glrf&glt %ﬁ%&ggﬂqﬁg?{g?gﬁi%st antially in &
analyais tordarbsntiglhinfacgendancervitlpfigura 8pol ynor phic form
according to claim19 or 20 having a differenti al
16. ¥Cpolynngplaal forrh metordirtgr e enys ob staams 12 foy 15 haviogor Bamea spectra
wth figure 12.22 pol ynor phic form according to any
substagtially 4n agcordsnce with 19{'1‘5‘?/#'ng a thernogravinetric
anal @ims trace substantially jn accordance with figure

17. ¥8. pEgmageytichly neAmppASHiono r ¢AMREEHIEI Bt At P&

9 t . . . . )
conARRAZE RS STERORAEHOR, SRR Ak of fomla
(ethyB0Ifewd)-2i(Raphtieiiqr-2-3i)benza[djorpolenbiasod strhgtufeoconprésitfg greater than

et hyl sul f onyl ) -2-(napht hal en-2-yl )be d] oxazol e,

60% &B%P%ID’WO{R%C &%&%@H@Wfﬂw plgins 128l ol oxaz

(et hyl sul fonyl ) - 2- (napht hal en- 2-yl ) benzo[ d],oxazo] e has
18. A sp wm@cebnwngqsﬁg)ngr@m;g*su{gha% %%%F‘da Oq,z tLe ft]ormula 5-

. : ol ai . )

s R 2 PR Rk BT gl

(ethyBhilfomg)-P Gnaphktealén-2-yl)benzo[d]oxazole has a structure comprising a polymorphic
(et hyl sul fony| ) -2-(napht hal.en-2-yl)benzo oxazol e,

form sprar P 9 4 Sgrara 18116 s iy Bol o for:

19, 4 s el u&;)gflz'o?ggfq é?aghhlréggﬁglﬁééyl ) De R LB A0h Gntdihaten-2-

yl)benzo[d]oxazole (polymorphic form 3) characterised in that it provides an X-ray powder

diffraction pattern comprising peaks at 12.1+0.2, 17.4+0.2, 22.7+0.2, 25.0+0.2 and 26.5+0.2.

ula 5-

20. A polymorphic form according to claim 19 having an X-ray powder diffraction pattern

substantially in accordance with figure 11.

21. A polymorphic form according to claim 19 or 20 having a differential scanning

calorimetry trace substantially in accordance with figure 12.
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formaccording to any of clainms 19 to 23 as the only
pol ynorphic form 26. A pol ggmrphi c formof the
woeeaurd 5- (ct hyl sul fonyl ) -2- (nar ht hal ei i - 2- PCT/EP2008/006718
yl ) benzo[ d] oxazol e (pol ynorphic form4) characterised
22. An]t)cglpﬁ‘lhrﬂhtic RIrRVadeRiimN 0%aky2¥f BaMeier9 & b haeihk Qthermogravimetric
pattern conprising peaks at 14.60.2, 16.10.2, 17.00.2,
analysi91ra¢e substantiadly. id@crdance Avigofigured phi ¢ f or m accor di ng
to claim 26 having an X-ray powder diffraction pattern
23. aupslyawiphat Ifyrm ncaedinpdarasy of thifs §Arte 2D6haifg aARaman spectra
. pol ymor phic, form agcording to claim26 or 27 having a
SUbStQﬂ“Pﬁ)éF'éi‘&cpmangec‘émﬁ%ﬂ@rec]é‘rori metry trace substantially
in accordance with figure 17. 29. A pol ynorphic form
24.  Accoramageutieala PpmppSiEioR; weMPESIG 28 ¢paAongd g of the formula 5-
e [
ety R R BhaefBlents- FAN o865 AR B0 Bl of formul
(ethyls@l€siyth-Dgndphthaly-0§1)bdnadbfdjoGolecha2% bianoturg cdnigaizing greater than
. %pectra substantially in accordance with figure 19.
60% of . podyppmhitafonn arecading serpes Pt §lamsddiB?Psi ng a conpound
of the formula 5-

25. (\etmﬂ!ﬂ@me{:@ﬁé}ll )eompoBisiont QMPRSgyY |3) romnrouBll o R4z dhee, formula  5-
e RS PSR Dol i i spmeasnd of fymls 5

(ethyl8ul$dnyl)c2 -Giaphtharenrd- gl bhzglddateolethann s fcomprising a polymorphic
pol ynor phic form according to any of clainms 26 to 30.

form appordang toanyepf elaime &P (e dhpobe onlyPdyrgiPrisifRgna conpound
of the fornmula 5-

26, fet iplysarplyny | form- (ehphibhal esmpoupr) béreby ey éxaiol-Giaphtiatein-2-

wherein th 0] n f 5o, . .
bt ol BrpRTBHE ol oh Sh AL it i it ayeyids ap X pgpowder
diffraéticit pagetriéoin iy peak @ 1at.Gad). 3, M6r1p0i2¢ 17.0:02 At B2 agd 292+0.2

any of clainms 26 to 30 as the only pol ynorphic

27. Kcﬁdl%rﬁgrphﬁ 1OFAGRES dfn@to M IEShaviniara XAy yowdedifrdctibpattern
of ' the conpound 5-(ethyl sul fonyl)-2-
substaniialiy ithadcerdapcewitlh 8auis[ 16} oxazol e according to any of
claims 1 to 9 conprising the steps of: (i) dissolving _
28. A&- pelympoirshit fformy | dec@rdinga phtdiviine 26 201y LY Heming| o] difercotial scanning

.in acetone and th ddi [ | cohol til
Calonlg’GFriy&raﬁ? B%Wt‘?lbfﬁgcaﬂ %”2 n&ﬁgéﬁgﬁkoao? oaget gﬂel : 2

i | al hol i 20 : 80; or dj ' ) ;
G A —

analygigltrgxfet%lbstﬁﬂ?t tiR a@iddadnl€ Widdsthig 18 sopr opyl al cohol
unt i

a soli1d’product forns erein the ratio of ethyl

c . . : _ - i
s0. R°RPhSl 1A ARNKaTL SRl (Eohs o0% 7 pahar KD spocr
substantially reddeytdance wighfigered®d t hen addi ng i sopropyl

al cohol until a solid product fornms wherein the ratio

31. Af pharmaceutical composition comprising a compound of the formula 5-
(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole, wherein the compound of formula 5-
(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole has a structure comprising greater than

60% of a polymorphic form according to any of claims 26 to 30.

32. A pharmaceutical composition comprising a compound of the formula 5-
(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]Joxazole, wherein the compound of formula 5-
(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole has a structure comprising a polymorphic

form according to any of claims 26 to 30 as the only polymorphic form.
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di met hyl formam de : isopropyl alcohol is 40 : 60; or
di ssol vi ng 2

woReR2hIA8sul f onyl ) - 2- (napht hal9en- 2-yl ) benzo[ d]PET&P3008/006718
in acetone and then adding ethanol until a solid

P r in ' f t and@ sl I
33. ié %g%&%:gs Eogs?gtrh\%}lﬁég g B(?lglgofp%d forftf oPhE RRPoun®sie9lsulfonyl)-2
(naplih4led-Byyl hehZafdlolkpzale dcvaptihgtl ay-of-cldihb éna 8 cdinprsing kle steps of:

in acetone at reflux and then cooling to -10 0OCto -15

C @niiskolRing0bi(ethpls idlsrst)-2-Qhidphthalnch-{ eshzO[d]gxazole in acetone and

separating the solid _i)roduct. 34. A process for

then eddingdsopsppy] alchol ywibt ghalids preAvcsffoprRe WheFRYy (hgy ratio of acetone :
. - | sul,foryl )- 2- (napht hal en- 2-yl ) benzo[ d] oxazol e
ls°pr§@£lga?c [ ﬂg’gtzg'gﬁygrof clainms 12 to 16 conprising the

steps,of: _(J I $s0l.Vi .

5 EBRRJre ardetu{ ISR el Brmtmimtenn2 2Dy pBlo Al gyl rectate and
then hddi%y Ii%BR)éﬁﬂglcbﬁtﬂﬂmﬁﬂﬂisGEd bEoAREOPYhs dheRi0theudtio bf ethyl acetate :

solid product fornms wherein the ration of xylene :

isopropataohyl is40c 6Aodr i s either 20 : 80 or 80 : 20; and
then (ii) separating the solid product. 35. A process
f ofismjvindes Seibylsalfouilyainafiitplins y)bénzobdossajouria  dimethyl

5- (et hyl sul f l)-2- ht hal en- 2-.y1 ) b d .
rom GG SN o onl RS LGN S1 BARGRTERAASHRES Be rco o
dimefly? Rstmfafnidd ) is6progyalatdonel is 40 : 60; or

5-(et hyl sul fonyl)™-2-(napht hal en-2-yl ) benzo[ d] oxazol e

isg 1%‘%)'1\%?% 3%§1y;slﬁﬁ9nﬁa-gi(ﬁ&)ﬂtﬁé?ﬂf—@-@l’)lb_eﬁofd]ﬁ%zlowIﬂ 4cefone and then

uct “forns erein the ratio of xylene :
addirgsethanop yhtilad sobid produst BBms whereimthe retiesf Foeiche s efsanditis Mgy: 60; or
the solid product. 36. A process for synthesising a
podiyssving isc(efhytsul fohyl)-Renasinpdemd-yhbé etolidfosadoleimy adetdhe at reflux
gnapht,hal en- 2°-§{y)l ) benzol dLoxalz |l e aciordi_ ng to any of
and themeqeding 4o 119 *$otocdApFivaithg selpkpredust fomgys; ()
di ssol vi ng
5-quskthen sul f onyl ) - 2- (napht hal en- 2-yl ) benzo[ d] oxazol e
in dinmethyl formam de; and then (ii) renoving the
di @i séparatingrthemsdlgleproguatvaporation to forma solid
product .
34. A process for synthesising a polymorphic form of the compound 5-(ethylsulfonyl)-2-

(naphthalen-2-yl)benzo[d]oxazole according to any of claims 12 to 16 comprising the steps
of:

(1) dissolving 5-(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole in xylene and
then adding isopropyl alcohol until a solid product forms wherein the ration of xylene :

isopropyl alcohol is either 20 : 80 or 80 : 20;
and then
(ii) separating the solid product.

35. A process for synthesising a polymorphic form of the compound 5-(ethylsulfonyl)-2-
(naphthalen-2-yl)benzo[d]oxazole according to any of claims 19 to 23 comprising the steps

oft
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(i) dissolving 5-(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole in xylene and
then adding isopropyl alcohol until a solid product forms wherein the ratio of xylene :

isopropyl alcohol is 60 : 40;
and then
(ii) separating the solid product.

36. A process for synthesising a polymorphic form of the compound 5-(ethylsulfonyl)-2-
(naphthalen-2-yl)benzo[d]oxazole according to any of claims 26 to 30 comprising the steps

of:

(i) dissolving 5-(ethylsulfonyl)-2-(naphthalen-2-yl)benzo[d]oxazole in dimethyl

formamide;
and then

(ii) removing the dimethyl formamide by evaporation to form a solid product.



